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1. 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 lOa-year return frequency peak

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 1oo-year peak discharge.
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II. 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 percent. It should be noted that the slope of the three major drainage channels 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 60nO 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.
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The Atchinson Topeka and Santa Fe Railroad (AT & SF) transects the study area in a

southwesterly direction. 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 structures were individually rated

for their conveyence capacity using the procedure described in HDS-5 (Appendix I and

Reference 19). Several assumptions were made in order to estimate culvert capacity. They

were:

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

2. Each culvert is under inlet control.

3. Sedimentation which may be present at culverts wiII 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

I). 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 parallel to the rail

bed in a southwesterly direction.

There are numerous man-made structures consisting of training dikes, spreader 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

nor, 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 based

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.
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III. ~lETHODOLOGY

URS Consultants estimated the flood hydrology and peak discharges for Upper Centennial

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-l - 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

physicalfhydrologic 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

reconnaissance 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-l 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 boundaries

were defined USing: 1) the topography as shown on the USGS base map; 2) aerial photos

contained in the SCS soil survey documents (References 16 and 17); and, 3) through field

reconnaissance.
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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 lOO-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

AppendL, 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-l 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 (Tc) is the time it takes a molecule 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 Tc values. Tc was

estimated by the equation below:
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Tc = L I.l5n700 H 0.38

where:

Tc = Time of concentration (hours)

L = Hydraulic length (feet)

H = Elevation difference (feet)

L1g 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 (Tc) of a

watershed as shown below:

L = 0.6 Tc

where:

L = Lag time (hours)

Tc = 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 Tc and L are included in Appendix F.

Watershed Losses

Rainfall excess is the equivalent uniform depth of runoff that occurs during a storm event

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-I

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 for 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, CommerciallResidential,

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 are included

in Appendix G.
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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 areas of significant groundwater recharge

because of their relatively high infiltration rates.

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

1. Reliable infiltration data is very site specific and not available for this area.

2. Non-uniformity of the soil types/textures throughout the floodplain.

3. Broad, sheet flow type floodplain 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.O.S. topographic maps were used to estimate 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.
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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-I summary outputs for the 10-,

50-, and lOa-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 area

in square miles plotted by the Arizona Department of Water Resources from previously

adopted FEMA studies which determined lOO-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 Figure 4.

Figure 4 indicates that the laO-year peak discharges estimated by URS are within the range

of peak discharge values previously adopted by FEMA

Calibration of the HEC-I 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 estimated

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 Oood hydrology program and was conducted in 1978. The differences between

the two studies are likely due to the following obvious dissimilarities:
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1. The URS study is by COE HEC-l 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.
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'l'able 1

Summary of Discharges

Flooding Source and Location

Grass Wash

Drainage Area
(Sg.Mi.)

Peak Discharge
(Cubic Feet per Second)
10-yr 50-yr 100-yr

At U.S. Highways 60/70 70.6
(83.0)

3,340
(6,380)

8,660 11,100
(11,400) (14,400)

At N.W. corner of
Sec. 25, T7N, R9W

At S.E. corner of
Sec.25, T7N, R9W

Aguila Farm Channel

39.9
N/A

23.9
N/A

2,430
N/A

1,720
N/A

5,950
N/A

3,900
N/A

7,500
N/A

4,870
N/A

At Eagle Eye Ave 239.6
(216.0)

3,620 12,700
(5,450) (12,000)

16,900
(16,000)

Below Grass Wash

Upper Centennial Wash

At MaricopalLa Paz
County Boundary

At S.W. corner of
Sec.4, T7N, R9W

314.4
N/A

451.5
N/A

41.1
N/A

4,130
N/A

4,880
N/A

1,900
N/A

14,500
N/A

16,400
N/A

5,410
N/A

19,300
N/A

21,700
N/A

6,960
N/A

Bold - URS Study
(Regular) - Previous FEMA Study
N/A - Not estimated in Previous Study
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Table 2

lOO-year Peak Discharge per Square Mile
Summary Table

100-year
Subbasin 100-year Peak Area Peak Discharge
LD. Discharge (efs) Sg.Mi per Square Mile

1701 3.48 489

2A 2267 5.21 435

28 1645 6.98 236

3 1205 3.63 332

4 1180 4.59 257

SA 1591 2.01 792

58 1681 5.44 309

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)

lOO-year Peak Discharge per Square Mile
Summary Table

lOa-year
Subbansin lOa-year Peak Area Peak Discharge
LD. Discharge (cfs) Sq.Mi per Square Mile

108 1331 2.68 497

109 5682 49.05 116

110 2979 18.84 158

III 1073 2.41 445

112 2674 15.40 174

200 1486 4.24 350

201 3505 14.68 239

202 2288 14.98 153

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)

lOO-year Peak Discharge per Square Mile
Summary Table

100-year
Subbasin 1aO-year Peak Area Peak Discharge
LD. Discharge Ccfs) Sq.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 355.43 57

M 21136 393.84 54

N 21364 422.77 51

0 21730 451.53 48
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SUBBASIN HYDROGRAPH

ROUTE HYDROGRAPH

COMBINE HYDROGRAPHS

DIVERT HYDROGRAPH

FLOW DIRECTiON

HEC-I COMPUTER

MODELING SCHEMATiC

....---'"'
50% To
Sols Wash

G

100

RIOO

.1b

.1

3.9

b.1
\

RG I------~

.29

.33

, 3~ .

RH

H

107

CHANNEL WATERSHEDFAR M

9

AGUILA

202

12

RL 1----------\

WATERSHED

.27

.19

5.2

.1

5.0

.31

.32

WASH

RM 1----------\

•

N

207

208

CENTENNIAL

",-, !

UP PER

KK ROUIE D TO E
R~ 3 .52 .2
I~ SURe
fA 2.m
~8 .34 .~'l ;:;,1\

lJu l. 08
lK Re
\~ ROU;E SUBBASIN a 10 E
P' t. O.'S3 .2

o

209

210

l.J ' ',5
~:o :, j~,

" ALM U;MBI!~E HYDPOBRM'HS FOR S!JEf:.~Sl/!S ! \ iA, ~ iB
Ht 3

. IK r,A
IK PDUIE AT0 B
R~ 3 ,II .2
IK "!f1
fA '."'7

THIS PARTITIOII CO/HAIIIS GRASS ~ASH ~ATER,HEO FA,AMmnS
IK S\" I
SA 3.,' 76
lG ,':~ .21 7.2 ,20
un l. ~5
II RI
K~ RDUTE SIIBBASIN \10 A

'" I .')7 .2
,KK SUP2A

BA 5.21 I
,IS .:e .33 .4.e .32

UO i.f;7
n PiA ,
~~ R,UTE SUBBASIN 1A TO A
RM 10 . l.63 ' .1

K~ SU12B
BA L78J
IG .31 .30 6.1 .l~

, PK 15 2, ~6
IIsuel03
BAII.b57
Lr, .34
UD 2. BB
n RI03
1M ROUIE SUBBASIH 103 Ie I
RM 7 I. 21 .1

KKSU&I04
BA26.196

KK SUB9 LS .33
BA 5.337 un 3.13
L6 .33 .32 5.0 .31 nSUBI05
UO 1.19 81\17.195
KK E L6 .3~
KK COMBINE HYDROGRAPHS fROM SUBBASlIlS 0, 6 1 9 UD 2.11
HC 3 KK I
K~ BE KM CO~,BINE HYORDGRAPHS fOR SIJBBASI~3 lil3, 1M, 1')5, I, G

KM ROUTE E TO F HC ~

RH 12 1.75 .1 KK5IJ810b
IK SUBIO eA 5.116 ' nsuem
BA b.3~2 LS .32 .35 1.5 .If; BAI2.1bO

LS.4I .21 a,3 .l~l UO 1.15 G R ASS WAS H WATE R SHE 0 tS .39
UD 3.3~ K~ RIDb un U2
~K BUBII KK R,OUIE SUBBASIN 11)0 TO H K~SUB205

BA 3.122 RH 12 1.95 .2 PA25.b~5
tS .36 .30 5.1 .25 KK5UBIOI t6 .35
un 1.11 BAIO.919 I un 3.00
n sum tn .33 .35 3.1 .3B KX' M

.y :.'1 BA 2.591 UD 1.51 . t. kH COMBINE HYOROnRAPHS AT H '~,'
"!.5ic tS .34 .32 5.1 .29 n H HC J">"''';~!''_:' . ",
LS .'\v .,9 b.! .iI un 1.10 K,K COMBHIE,HYORCGRAPfl:,FUR SUBBASINS 101 liJl ~,. ' IK RM ...,..,};r,~'· P">-,j

I:~ 2c:LNE I\YDROGRAPHS FO" 3IJBBA'.If;; P, 1., I, 4 ~~ CO~BINE HynROSRAPHS fOR SUBBASINS C, E, 10, II, ~ 12 ~~ R~ROUIE H TD 1 1 \2// ;~S~B'~~~IROU1E'~Bld~,~k:>:L:::,~·,~ ~~:~',~:.,.~,l>~.:,:.·,f,r,••,~,,~,.'.,,",,".~,':·~.~.}
He' " IK SUBI3 RM 1 •l3 ., l ~M COMBWE HYDROGRAPHS FOR SUB BAS INS If J I lOB I, 112 "" • OJ ,~

, KK RS OA 3. m IX I HC 4 ' tS •J7 . j2'" 5.\' . 3')
'KM ROUTE, TD C LS.16 .22 9.5 .09 I,K COMBINE HYDROGRAPHS fOR S'J,O"IlIS i1" I fK RK un 2.IB " "

PK 3 D.H .1 UO 1.91 He , ! ~M ROU1EK10t .fK"R20& """"-').1:;"";;;::::,,,
KK SUB54 KK Rl3 KJ. pI I RN 1 1.09 .2 i .KH ROUTE SUBBASIN20b Hi H", . .","
OA 2.013 KM ROUTE SUBBASIN l3 10 F K~ BJ'!TE I ]', I. ! KK L ," \ _ f:'\ RN 3 .41' :,2 " ",!~':',i "'",~,,::
LG .26 .... 35 ),5 ,4<· RK 2 .27 .2 8M 17 :.22 " KII CONBWE HYDROGRAPHS FOR f AND I \ ~~ KfSUB201"'" ,," .:

~~ ;~: ~IN 5A TOe ~~ CO~BlNE SUBBASIN 13 ANO F :~;~~~~~ ' ~C \ \HlS PM,tlTlOH COUTAI/ISUPPi'R CEHltliNIAl ~ASH WATERSHED PARMETERS \ ~2~_- ~: 7.~~: .3j·4:~"··'.35 "', ;.,:~:.::.',_,
KK ROlllE SUBPA. HC 2 Lr, .3!" .23 !,8' ,'< KKSUB200 ' " UO 2.22 ' ~".; ", ... '
RK 9 1.51 .2 ff RF 110 .95 M4.243'¥.KSUB200 ",

, IX SIISSB kM ROUIE F TO t KK Rl08 LS .49 .28 b,B ,16 \ 1 BAI2.616 .. ,., ,i'"
BA 5.431 RM /, .9B .2 \;11 ROUIE 5U,01\S111 \O'i I~ ~ UO I.U ~' LS , ,35 .34 U ,37

. LS .34 .32 5.2 .13 • THIS PARTITIUN CONTAIMS ABUILA fARM CIIANHEL WATERSHED PARAMETERS RK 12 i.O\ .; L I .. \ UU 2. H
UC 1.60 KKSUBIOO KKSlJPI01 ~~ CONOINE KVDRn5PAPHS fOR SUBBASINS L Aim 200 ' 28 \;1 II'·.'·. " ' ", ,""
KK ,1;Pb \, BA5B.210 {:AI9.,m IIC 2 • . KK COMBINE IIYDROGPAPIIS FCR smmHS H, '106, 101, ~ 20e
BA R.512 LS .33 .35 3.5 .40 LS .:l~ .J).6 .:19 KISOB201·1 <. HC 4

.. LG .3B' .27 7.2 ,)2 UD 3.bl IJO 3.51 MIU15 I \ kl PII
lIC 3.08 . mlVIOO KK RI09 tS.31 .34 J.6 .IS i IN RoutE N jJ (J

¥K C, KK DIVERT SOl OF THIS WATtRSIlEO' S RUNOFf TO SOLS WASil WA lERSHEO KH ROUTE SURBAS IN 109 TO J UO 1, qI Ril 4 .74
I.K COHBIIIE HICROGRAPHS FOR SiJ&PA511IS SA, 5P, 6 ~ 0 KM REMAINIMG 501 DRAINS TO SIUDY AREA RN 6 .19 .2 KK R201 nSUR1U1

HC 4 Df SOLS KKSURll0 K~ RDUIE SIjEB.SI~ ;'!l 10 L I MIl.B2!
KK PC 01 0 10000 BAIS.B38,· 'RII·'-·~" '.74.2 • ", l6 .,2
KM ROUIE C 10 F _ DO D 5000 lS .33 .3\ 3.8 •091~' . mUB202 ! '.' UO 2.77
RN 4 0.71 .. IK RIOO ' UD 2.B~ BA14,162 I, fy,SUR210
KI ",'B1A ,'\ 1M ROUIE SUBBASJN 100 10 G ! ¥kSUBIII LS '.36 .:'.~ 4.2 ,.~5 - , BAIU:lO

BAU~7 RM II l.BI ,2 BA2.10/' 'un 3.04 LS .3~ .353.b '.:'.1 PREPAREOBY: URS coNsULTANTS , INC:
16 .30 .32 ,~.I .29 ~ISUBIOI LS .32 .3\ J.e .3B . t.KSUB20J UO 2,es

lID .55 BA 1,3&b UD l.O2 'BAll.m, ~K 0 432 North 44th Streett Suita' 163
YK R7A ',A '4 11 'I '0 'Yk J t LS .35 ,31 5.3 .2b KM COMBINEll'fDPnGRAPHsroRH,10a,~M Phoen"I V

j
Arl'Z'O'na8'J::O'08' .. .. n LI' '" .v. "..~o 'v. 'OHOINE HYDOOGRAPHS FOR sue~AS1NS !09, 1:110, ~ III ' " v

KM ROlllE SUBOBASIIl,/A TO UO 2.52 '" LV. 1 UD 2.Bl i HC) I r---~~r 'c:;--.-=....--r.:"=~="""'''~+-'--.e...,,.-'-::'=
RK 12 1.97 ' ,1 , YKSUBI02 • He 3 f', };y7:·t, I !l OESIGN --BY DIITE SUB .. liTE -'...~-
YK S'dB1D < 14 ¥X RJI'- ~ "" I kM 1,~i;OH9IHE HYDROSfiAPfiSFOR SUF9A51NS 2"1, 202 I, 20f S.S.S. 11/8/89 j/t.7/'iO
FA 4. m ~~ 0'.3: .32 S. I .2& ' fK ROUTE J 10 ~ I . HC ~. " J ".\ DESIGN CHk. RECOMMENDED B : D'IITE .
LG .35 .J2 5.1.33 UD l.b9 ilM 13 2.13 .2 Kk' L , G.V.S. 11/15/89,'
un 1.39 YX G ' t.KSU~ll2 KM ,'~ " COMBINE H:iOR06RAPilS fOR ,ALL S'JPBASlrS AT L PLANS }',I,

KK D KK COMBIllE H10POr,RAPHS fGR SUDOASliiS Iv'i, \101, I.• 1'), OAIS.391 Hcr:" 't; i' C ' .. ''! R,W.H, 11/8/89 IIPPROVEO BY;",
I Xh COHPIIIE I\YOROCRAPH5 FCR SUmSiNS lAl. 7B He:l '... 'LS .37 .2B bob .21 Kt ~L :",X·: 1--~--'"'""'""iI--'---'---+~-'--'-1 '",

li.. ~~", -,---,,---,--.:c:..;,-=~=..._~~~,=;,~ RSilOUlE r,!O,!\,.. _~.~~~~~~ ........ ~:J,~~n_2'J9~~""",-="",",;r,:::_":_ ..,-.,,..,,=-~~~d--=-:;::-:--~I.:I\."~"J6,-RO_Ul.:..Et1\i..I;:c~.",N.,,- • ..L.,",.=,,"'"'c"*,~,-<,.~...~.. -:_~,~,=-...,,:,::...:.. :=:..:=:_=,_~..=..,__=..:....~::-==--======:===c.....c",:-,-""',"-:-",-=,~~~~~-------~---------- -----~~,=,.=.._=_=_.::::__=__="_=..=.~=_=__=_. ===.:::.=P=l:::A:::N:::~:::,~:::",~=K=~~_=s=_=:=s=:_=.._=.~.."_:'_/_~"_/~_9..l. ~~H_,~_F_:_~G~~_~E~~__R_:_~_G_E_N_ER~A7'L_M_AN_II_GE_R_''"_'.L.-,
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APPENDIX A
-t" 10 Year Peak Discharges



HEC-I INPUT .~ .... ,..
1ii1:C.

LItlE 10 ....... 1....... 2"1,, •• 3.... 1 •• 4.1.1 .•• 5.••••.. 6. 1.1 11,7 t •••••• 8.......91",,110

1 ID 6RASS WASH/UPPER CENTENNIAL WASH FLOOD STUDY
2 ID FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
.J ID 10 YEAR, 24 HOUR TYPE II STORM
4 ID GREEN AND AMPT LOSSES WITH SCS DIMENSIONLESS UNIT HYDROGRAPH
5 ID
6 ID URS CONSULTANTS FILE: FCD.I0 MARCH 1990
7 ID
8 IT 10 02AU689 1200 145
9 IO 5 0

10 IN 30 02AUG89 1200
II JD 2.50 .1
12 PC 0 .005 .011 .016 .022 .028 .035 .041 .048 .056
13 PC .063 .071 .080 .089 .098 .108 .120 .133 .147 .163
14 PC .181 .204 .235' .283 .663 .735 .772 .799 .820 .838
15 PC .854 .868 .880 .891 .902 .912 .921 .929 .937 .945
16 PC .952 .959 .965 .972 .978 .984 .989 .995 1.000
17 JD 2.38 10
18 JD 2.30 20
19 .lD 2.25 30
20 JD 2.15 70
21 JD 2.13 100
22 JD 2.08 150
23 JD 2.00 300
24 JD 2.00 400

f THIS PARTITION CONTAINS GRASS WASH WATERSHED PARAMETERS

25 KK SUBI
26 BA 3.476
27 LG .34 .27 7.2 .20
28 UD 1.05

29 KK Rl
30 Kif ROUTE SUBBASIN 1 TO A
31 RII 1 .07 .2

32 KK SUB2A.... SA 5.211.).)

34 LG .28 .33 4.8 .32
35 UD 1.07

36 KK R2A
37 KII ROUTE SUBBASIN 2A TO A
38 RII 10 1.63 .2

39 KK SUB2B
40 SA 6.983
41 LG .31 .30 6.1 .24
42 UD 2.20

43 KK A
44 KI1 COMBINE HYDR06RAPHS FOR SUBBASINS I, 2A, ~ 28
45 HC 3



HEC-l INPUT PA.i3E
,
"-

LINE 10 •..• 11.1.11 •.•• 2••.•.•. 311 ••..• 4••••..• 5••••••• 6•••••.. 7•••..•. 8••.•••. 9•..... 10

46 KK RA
47 KH ROUTE Ii TO B
48 RH 3 .49 ~

• L

49 KK SUB3
50 SA 3.627
51 LG "71:" .29 6.4 .20•.J")

52 UD 1. 63

1:""7 KK SUB4.J.j

54 BA 4.585
l:"l:" L6 .40 .29 6.4 .21JJ

56 UO 2.07

57 KK B
58 KM COMBINE HYDR06RAPHS FOR SUBBASINS A, 3, ~ 4
59 HC ~

60 KK RB
61 KI1 ROUTE BTO C
62 HI'! 3 0.47 .2

63 KK SUB5A
64 BA 2.013
65 L6 .26 .35 or .. .40".J • .J

66 UO .49

67 KK R5A
68 KI1 ROUTE SUBBASIN SA TO C
69 RM 9 1.52 .2

70 KK SUB5B
71 BA 5.437
72 L6 .34 .32 .. " .28J.i-

73 UD 1.60

74 KK 5UB6
75 BA 8.572
76 L6 .38 .27 7.2 .22
77 UD 3.08

78 KI( C
79 KII COIIBINE HYDROGRAPHS FOR SUBBASINS SA, 5B, 6 ~ B
80 HC 4

B1 KK RC
82 KH ROUTE CTO F
83 RII 4 0.72 .2



HEC-l INPUT ?~6E ..1

LlUE rD •••• I' .1 •••• 1 •• 2••• 1 ••• 3••• 1 ••• 4••••••• 5••••••• 6••••••• 7••••••• 8.•.• , •• 9.• 1.1.10

84 KK SUB7A
85 8A 2.247
86 LS .30 7'1 5.1 .29..J"
87 UD .85

S8 KK R7A
89 KH ROUTE SUB8BASIN 7A TO 0
90 RH 12 1.97 .2

91 KK SUB7B
92 BA 4.947
93 LG .35 .32 5.1 71'

••J,;,

94 UD 1. 39

95 KK D
96 KM COMBINE HYDR06RAPHS FOR SUBBASINS 7A ~ 78
97 HC 2

98 KK RD
99 Kl1 ROUTE 0 TO E

100 RH 3 .52 .2

101 KK SUBB
102 BA 2.134
103 LG .34 .31 5.4 .31
104 UD 1. 08

105 KK RB
106 KI1 ROUTE SUBBASIN 8 TO E
107 RH. 2 0.33 .2

lOB KK SUB9
109 BA 5.339
110 LG .33 .32 5.0 .31
111 UD 1.79

112 KK E
113 KI1 COKBINE HYDR06RAPHS FROI1 SUBBASINS D, 8 ~ 9
114 He 3

115 KK RE
116 KH ROUTE E TO F
117 RI1 12 1.95 .2

118 KK SUBI0
119 BA 6.342
120 LG .41 .24 8.3 .14
121 UD 3.34



HEC-I INPUT ~A6E

LINE 10 .•.•... 1.•.•... 2,., .... 3....... 4...... ,5 ... , ••. 6•...... 7....... 8....... 9." ... tO

122 KK SUBll
123 BA 3.122
124 L6 .36 .30 5.7 .25
125 un 1.H

126 KK SUB12
127 BA 2.594
128 L6 .34 .32 5.1 .29
129 un 1. 20

130 KK F
131 KM COMBINE HYDROGRAPHS FOR SUBBASINS C, E, 10, 11, ~ 12
132 HC t"

oJ

133 KK SUB13
134 SA 3.921
135 LG .46 .22 9.5 .09
136 un 1.91

137 KK R13
138 KM ROUTE SUBBASIN 13 TO F
139 RI1 2 .27 .2

140 KK F
141 KI1 COMBINE SUBBASIN 13 AND F
142 HC 2

143 KK RF
144 KM ROUTE F TO L
145 RM 6 .98 .2

f THIS PARTITION CONTAINS AGUILA FAR" CHANNEL WATERSHED PARAI1ETERS

146 KK SUBI00
147 BA 58.270
148 LG .33 .35 3.5 .40
149 UD 3.61

150 KK DIVI00
lSI K" DIVERT SOl OF THIS WATERSHED'S RUNOFF TO SOLS WASH WATERSHED
152 KI1 REI1AININS 50X DRAINS TO STUDY AREA
153 DT SOLS
154 DI 0 10000
ISS DQ 0 5000

156 KK RI00
157 KM ROUTE SU8BASIN 100 TO 6
158 RM 11 t.81 .2

159 KK SUBI0l
160 SA 9.366
161 LG .34 .32 5.1 .28
162 UD 2.52



HEC-l ItlPUT ~ .~ ,""I"" =rMC~ "'

LINE ID ... I'" t.•.•.•. 2•• 1 ••• ,3.•...•. 4....... 5•••..• ,6 .. 1 •••• 7.•.• I 1.8.•...• 19 .•... • 1;)

Ib3 KK SUBI02
Ib4 BA 5.249
Ib5 L6 .34 .. ., 5.1 .28.·jL

Ibb un 1.69

[67 KK 6
Ib8 KI1 COMBINE HYOR06RAPHS FOR SUBBASINS 100, 101, ~ 102
169 HC ,.

-J

170 KK RG
171 KH ROUTE 6 TO I
172 RII 15 2.46 .2

173 KK SUBIQ3
174 BA 13.657
175 L6 .34 .32 5.0 .29
l7b un 2.88

177 KK RI03
178 KII ROUTE SUBBASIN 103 TO I
179 RII 7 1.23 .2

180 KK SUBI04
lBI BA 28.196
182 L6 .33 .32 4.8 .31
183 un 3.23

184 KK SU8105
lB5 BA 19.795
1B6 LG .34 .31 5.2 .27
187 un 2.73

188 KK I
189 KII CO"BINE HYDR06RAPHS FOR SUBBASINS 103, 104, lOS, ~ G
190 He 4

191 KK SUBI06
192 BA 5.746
193 L6 .32 .35 3.5 .40
194 UD 1.15

195 KK RI06
196 KII ROUTE SUBBASIN 106 TO H
197 RII 12 1.95 .2

198 KK SUBI07
199 BA 10.919
200 LG .33 .... 3.7 .38• oJ,]

201 un 1.57



HEC-l ItlPUT

LIHE ID. I ••••• 1.•.•••. 2•..•.•. 3.• I • I •• 4.• I , ••• 5••••••• 61 • I •••• 7, •• I •• 18•••• I , , 9•..•. I 11)

?A6E 6

202
203
204

205
206
207

208
209
210

211
212
213

KK
KI1
HC

KK
KM
RM

KK
KM
HC

KK
Kl'I
Rl'I

H
COMBINE HYDR06RAPHS FOR SUBBASINS 106 ~ 107

2

RH
ROUTE HTO I

1 .13 .2

I
COMBINE HYDR06RAPHS FOR SUBBASINS H~ I

2

RI
ROUTE I TO K

17 2.82 .2

214
215
216
217

218
219
220

221
222
223
224

225
226
227

228
229
230
231

232
233
234
235

236
237
238

239
240
241

KK SUBI08
BA 2.685
L6 .34 .28 6.8 .26
un .95

KK RI08
KM ROUTE SUBBASIN lOB TO K
RI1 12 2.04 .2

KK SUBI09
BA 49.047
LG .34 .35 3.6 .39
un 3.57

KK R109
KI1 ROUTE SUBBASIN 109 TO J
RI1 6 .98 .2

KK SUBll0
SA 18.838
LG '7T .34 3.B .39• ..l"

un 2.84

KK SUBHl
BA 2.406
L6 .32 .34 3.8 .3B
un 1.02

KK J
KI1 COMBINE HYDROGRAPHS FOR SUBBASINS 109, 110, ~ 111
HC 3

KK RJ
KI1 ROUTE J TO K
RI1 13 2.13 .2



HEC-l INPUT PASE

LUlE rD .... I' .1 .... 1 •• 2....... 3...... I 4.•..... 5.•. I" .6 ....... 7. I'" I' B.... 1.19 .•.... to

242 KK SUBllZ
243 BA 15.399
244 lS .37 .28 &.& .23
245 UD 2.90

24& KK K
247 KK COMBINE HYDROGRAPHS FOR SUBBASINS I, J, 108 ~ 112
248 HC 4

249 KK RK
250 KK ROUTE KTO l
251 RK 7 1.09 .2

252 KK l
253 KI1 COMBINE HYDR06RAPHS FOR F AND K
254 HC 2

I THIS PARTITION CONTAINS UPPER CENTENNIAL WASH WATERSHED PARAMETERS

255 KK SUB200
25& BA 4.243
257 lS .49 .28 6.8 .16
258 UD 1. 61

259 KK L
260 KI1 COMBINE HYDR06RAPHS FOR SUBBASINS LAND 200
261 HC 2

262 KK SUBZOl
263 BA 14.675
264 L6 ~or .34 3.8 .38,,'"
265 UD 1.91

266 KK R201
267 KI1 ROUTE SUBBASIN 201 TO L
268 RI1 6 .94 .2

269 KK SUB202
270 BA 14.982
271 L6 .36 .34 4.2 .35
272 un 3.04

273 KK SUB203
274 BA 11.412
275 l6 .35 .31 C' or .26.I.",

276 UD 2.87

277 KK L
278 KI1 COI1BINE HYDR06RAPHS FOR SUBBASINS 201, 202 ~ 203
279 He 3



HEC-l WPUT P~6E a

LINE ID.I' •••. 1....... 2"'1 II .3. II •••• 4. '" ... 5"1,,, .b..... .. 7....... 8. , .. II ,9, .. II' to

260 KK L
281 KtI COMBINE HYOR06R~PHS FOR ALL SUBB~SINS AT L
282 HC 2

283 KK RL
284 KI1 ROUTE L TO l'\
285 RM 6 .99 .2

2Bb KK SUB204
287 BA 12.760
288 LG .39 .29 6.1 .26
289 UO 2.92

290 KK SUB205
291 BA 25.645
292 LG .35 .33 4.4 .31,.
293 un 3.00

294 KK l'\
295 KM COMBINE HYOROGRAPHS AT l'\
29b HC 3

297 KK RI1
298 KI1 ROUTE MTO N
299 RM b .98 ".L

300 KK SUB206
301 BA 8.831
302 LG- .37 .32 5.1 .30
303 UD 2.18

304 KK R20b
305 KtI ROUTE SUBBASIN 206 TO N
306 RI1 3 .47 .2

307 KK SUB207
308 BA 7.48B
309 LS .36 .33 4.5 .35
310 UD 2.22

311 KK SUB20B
312 BA 12.616
313 LS .35 .34 4.0 .37
311,. UD 2.71,.

315 KK N
316 Kl'I COMBINE HYDROGRAPHS FOR SUBBASINS tI, 206, 207, ~ 208
317 HC I,.



HEC-l INPUT

L[HE rD ••• I I I .1 ••.•• I .2 ••• I ••• 3•• I •••• 4••••••• '5 ••••••• 6••••••• 7•••••• 18. I ••••• '1 ••• I • I 10

FA6E 9

318
319
320

KK
KII
RM

RN
ROUTE NTO 0

4 .74 .,
.L

3.6' .39

321
322
323
324

325
326
327
328

KK SUB209
SA 11. 824
L6 .32
UD 2.97

KK SUB210
SA 16.930
LG .34
UD 2.85

.34

.. .,.
•.J.,)

3.9 .38

329
330
331
332

KK
KI1
He
zz

o
COMBINE HYDR06RAPHS FOR N, 208, ~ 209



ttttttttttttfffttttttttfftftttttttttttttt

FLOOD HYDROGRAPH PACKAGE (HEC-l)
BY THE COE IN FEBRUARY 1981

REVISED 02 AUG 88

.tttttttttttttttttttttttttttttttttttttttt
t

•

RUN DATE 04/16/1990 TIME 14:17:22 t

t

GRASS WASH/UPPER CENTENNIAL WASH FLOOD STUDY
FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
10 YEAR, 24 HOUR TYPE II STORK
GREEN AND AMPT LOSSES WITH SCS DIMENSIONLESS UNIT HYDROSRAPH

URS CONSULTANTS FILE: FCD.I0 KARCH 1990

9 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIKE DATA
NKIN 10 MINUTES IN COMPUTATION INTERVAL

IDATE 2AUS89 STARTING DATE
ITlKE 1200 STARTING TIllE

NQ 145 NUKBER OF HYDROGRAPH ORDINATES
NDDATE 3AUS89 ENDING DATE
HDTIKE 1200 ENDING TIKE
ICENT 19 CENTURY KARK

COKPUTATION INTERVAL .17 HOURS
TOTAL TIKE BASE 24.00 HOURS

tttftttftftfttttttttftttfttffftffttfttt

t t

t DODSON A~D ASSOCIATES, INC •
• HYDROLOGIST AND CIVIL ENSINEERS
f 7015 WTIDWELL SUITE 107
t HOUSTON, TEXAS 77092
f (713) 895-8322 t

t t

ttttfttttttfftfftfttttftfftfttttttttttt

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLO II
STORAGE VOLUKE
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

11 JD INDEX STORK NO. 1
5TRK 2.50 PRECIPITATION DEPTH
TRDA .10 TRANSPOSITION DRAINAGE AREA

12 PI 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 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

"'I lit .01 .01 .01 .01 .01



·13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 ,O(l .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .i)i)

.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) .00 .00

.00 .00 .00 .00

17 JO INDEX STORK NO. 2
STRK 2.38 PRECIPITATION DEPTH
TROA 10.00 TRANSPOSITION DRAINAGE AREA

oPI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.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 .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

18 JD INDEX STORK NO. 3
STR" 2.3Q PRECIPITATION DEPTH
TRDA 20.00 TRANSPOSITION DRAlNAGE AREA

oPI 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 .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 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.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 .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

19 JD INDEX STORK NO. 4
5TR" 2.25 PRECIPITATION DEPTH
TRDA 30.00 TRANSPOSITION DRAINAGE AREA

oPI 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 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00



.00 .00 .00 .00 .00 .00 .00 .00 .00 • c·\}

.00 .00 .00 .00 .01 .01 .01 .01 .Ot .Ol

.01 .01 .01 .01 .01 .01 .02 .02 .02 .13

.13 .13 .02 .02 .02 .01 .01 .01 .01 .01

.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 .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

o JD [NDEX STORM NO. 5
STRI1 2.15 PRECIPITATION DEPTH
TRDA 70.00 TRANSPOSITIOW DRAINAGE AREA

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .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
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .01 .01 .01 .01 .01 .01
.01 .01 .01 .Ot .01 .01 .02 .02 .02 .13
.11 .13 .02 .02 .02 .01 .01 .01 .01 .01
.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 .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

21 JD INDEX STORK NO. 6
STRI1 2.13 PRECIPITATION DEPTH
TRDA 100.00 TRANSPOSITION DRAINAGE AREA

oPI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.01 .01 .ot .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 .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

22 JD INDEX STORK NO. i
STRII 2.08 PRECIPITATION DEPTH
TRDA 150.00 TRANSPOSITION DRAINAGE AREA

tv" ,~:,



.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 .01 .01 .01 .01

.01 .01 .01 .01 .01 .01 .02 .02 0" ,-,
• l- .1J

.13 .13 .02 .02 .02 .01 .01 .01 .01 .Ot

.Ol .01 .01 .01 .01 .01 .01 .01 .01 • (! 1

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

.00 .00 .00 .00

23 JD INDEX STORK NO. 8
STRK 2.00 PRECIPITATION DEPTH
TRDA 300.00 TRANSPOSITION DRAINA6E AREA

o PI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.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 .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

24 JD INDEX STORK NO. 9
STR" 2.00 PRECIPITATION DEPTH
TRDA 400.00 TRANSPOSITION DRAINAGE AREA

o PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .vO
.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 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.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 .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



RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE /lILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAWIUH TIME OF
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STA6E

HYDROGRAPH AT SUBI 675. 12.83 175. 44. H. 3.48

ROUTED TO Rl 668. 12.83 175. 44. 44. 3.48

HYDR06RAPH AT SUB2A 782. 12.83 205. 51. 51. 5.21

ROUTED TO R2A 645. 14.50 205. 51. 51. 5.21

HYDROGRAPH AT SUB2B 621. 14.00 305. 79. 79. 6.98

3 COMBINED AT A 1227. 14.33 624. 160. 160. 15.67

ROUTED TO RA 1200. 14.83 623. 160. 160. 15.67

HYDROSRAPH AT SUB3 479. 13.33 183. 46. 46. 3.63

HYDROGRAPH AT SUB4 437. 13.83 204. 53. 53. 4.59

3 COI'IBINED AT B 1716. 13.83 907. 233. 233. 23.88

ROUTED TO RB 1696. 14.33 905. 233. 233. 23.88

HYDROERAPH AT SUB5A 561. 12.33 79. 20. 20. 2.01

ROUTED TO R5A 357. 13.83 79. 20. 20. 2.01

HYDR06RAPH AT SUB58 585. 13.33 219. 55. "" 5.44..I.i.

HYDR06RAPH AT • SUB6 521. 14.83 327. no 92. 8.57

4 COIlBINED AT C 2428. 14.17 1291. 339. 339. 39.90

ROUTED TO RC 2350. 14.B3 1286. 338. 33B. 39.90

HYDR06RAPH AT SUB7A 450. 12.67 97. 24. 24. 2.25

ROUTED TO R7A 332. 14.67 97. 24. 24. 2.25

HYDR06RAPH AT SUB7B 498. 13.17 164. 41. 41. 4.95

2 COIlBINED AT D 503. 13.33 254. H. 64. 7.19

ROUTED TO RD 494. 14.00 254. 64. 64. 7.19

HYDR06RAPH AT SUBB 300. 12.83 79. 20. 20. 2.13

ROUTED TO RB 286. 13.17 79. 20. 20. 2.13

HYDR06RAPH AT SUB9 481. 13.50 199. 51. 51. 5.34

3 COMBINED AT E lOBO. 13.50 4B4. 122. 122. 14.67



ROUTED TO RE 978. 15.67 481. 122. 122. 14.67

HYDROGRAPH ~T SUBI0 481. 15.17 319. 93. 93. 6.34

HYDROGRAPH AT SUBll 495. 13.00 138. ":'<' ":'<' 3.12';'.J. .J.J.

HYDROGRAPH AT SUB12 365. 13.00 106. 26. 26. 2.59

5 COI1B ItlED ~T F 3090. 15.17 1856. 502. 502. 66.63

HYDR06RAPH AT SUB13 5a6. 13.67 257. 66. 66. 3.92

ROUTED TO R13 579. 14.00 257. 66. 66. 3.92

2 COI1BINED AT F 3337. 15.00 2032. 548. 548. 70.55

ROUTED TO RF 3259. 16.00 2020. 547. 547. 70.55

HYDR06RAPH AT 5UB100 15a5. 15.50 1096. 322. 322. 5a.27

DIVERSION TO SOLS 793. 15.50 548. 161. 161. 58.27

HYDR06RAPH ~T DIVI00 793. 15.50 54a. 161. 161. 5a.27

ROUTED TO RI00 775. 17.33 543. 158. 158. 58.27

HYDR06RAPH AT SUB10l 651. 14.33 355. 95. 95. 9.37

HYDR06RAPH AT 5U8102 545. 13.50 214. 54. 54. 5.25

3 COHBINED AT G 871. 16.67 773. 249. 249. 72.89

ROUTED TO R6 857. 19.17 759. 238. 238. 72.89

HYDR06RAPH ~T SUB103 772. 14.67 463. 127. 127. 13.66

ROUTED TO Rl03 751. 16.00 460. 127. 127. 13.66

HYDROGRAPH AT 5UBI04 1199. 15.00 775. 220. 220. 28.20

HYDROGRAPH AT 5UBI05 1192. 14.50 689. 187. 187. 19.80

4 COHBINED AT 2429. 15.67 1774. 579. 579. 134.53

HYDR06RAPH AT 5U8106 714. 13.00 200. 50. 50. 5.75

ROUTED TO Rl0b 585. 15.00 200. 50. 50. 5.75

HVDR06RAPH AT 5UB107 992. 13.33 365. 92. 92. 10.92

2 COHBINED AT H 943. 13.50 510. 129. 129. 16.66

ROUTED TO RH 941. 13.67 510. 129. 129. 16.66

2 COIlBINED AT 2751. 15.33 1970. 636. 636. 151. 20

ROUTED TO RI 2633. la.17 1937. 591. 591. 151.20

HYDR06RAPH AT 5U810a 457. 12.67 109. 27. 27. 2.68



ROUTED TO fWi8 348. 14.83 109. 27. 27. 2.68

HYDROGRAPH AT SUB109 1402. 15.33 963. 282. 282. 49.05

ROUTED TO RI09 1386. 16.33 958. 280. 280. 49.05

HYDR06RAPH ~T SUBll0 838. 14.67 498. 137. 137. 18.84

HYDR06R~PH AT SUBlll 354. 12.83 89. 22. 22. 2.41

3 COMBINED AT J 1676. 15.83 1204. 365. 365. 70.29

ROUTED TO RJ 1624. 18.00 1192. 355. 355. 70.29

HYDR06RAPH AT SUB112 929. 14.67 560. 154. 154. 15.40

4 COHBINED AT K 3615. 18.00 2715. 877. 877. 239.57

ROUTED TO RK 3569. 19.17 2704. 838. 838. 239.57

2 COHBWED AT l 4118. 18.00 3586. 1185. 1185. 310.12

HYDR06RAPH AT SUB200 561. 13.33 213. 55. 55. 4.24

2 COMB WED AT l 4125. 18.00 3604. 1215. 1215. 314.37

HYDR06RAPH AT SUB201 1049. 13.67 457. 117. 117. 14.68

ROUTED TO H201 1006. 14.67 455. 117. 1l7. 14.68

HYOR06RAPH AT SUB202 663. 14.83 412. 115. 115. 14.98

HYDR06RAPH AT SUB203 725. 14.67 434. 119. 119. 11.41

3 COMBINED AT l 1898. 14.67 1032. 279. 279. 41.07

2 COHBINED AT L 4398. 17.33 4008. 1383. 1383. 355.43

ROUTED TO RL 4392. 18.17 3990. 1336. 1336. 355.43

HYDR06RAPH AT SUB204 695. 14.67 421. 116. 116. 12.76

HYDROGRAPH AT SUB205 1068. 14.83 659. 183. 183. 25.65

3 COHBHIED AT H 4718. 17.00 4285. 1489. 1489. 393.84

ROUTED TO R" 4697. 18.17 4268. 1425. 1425. 393.84

HYDR06RAPH AT SUB206 624. 14.00 304. 79. 79. 8.83

ROUTED TO R206 614. 14.50 303. 79. 79. 8.83

HYDR06RAPH AT sue207 473. 14.00 234. 61. 61. 7.49

HYDR06RAPH AT SUB208 629. 14.50 364. 99. 99. 12.62

4 COHBINED AT N 4799. 18.00 4362. 1528. 1528. 422.77

ROUTED TO RN 4779. 18.83 4348. 1463. 1463. 422.77



HYDR06RAPH AT

HYDR06RAPH AT

3 COI1BWED AT

5UB209

5UB210

o

571. 14.83

775. 14.67

4881. 18.67

350.

462.

4443.

97.

127.

1565.

97.

127.

1565.

11.82

16.93

451. 53

fff NORMAL END OF HEC-l •••





HEC-l INPUT ~'A8E

LIHE 10 ••••.•• 1••••.•. 2•••• , •• 3.•.•••. 4••••.•• 5.•••••• 6••.•••• 7••••••. 8••.•..• 9.•.•.. 10

I lD GRASS WASH/UPPER CENTENNIAL WASH FLOOD STUDY
2 lD FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY.. lD 50 YEAR, 24 HOUR TYPE II STORM.j

4 lD GREEN AND AMPT LOSSES WITH SCS DIMENSIONLESS U~IT HYDROGRAPH
e- IDJ

6 ID URS CONSULTANTS FILE: FCD.50 NOVEMBER 1989
7 ID
a IT 10 02AUGB9 1200 145
9 10 5 0

10 IN 30 02AUGB9 1200
11 JD 3.55 .1
12 PC 0 .005 .011 .016 .022 .028 .035 .041 .04B .056
13 PC .063 .071 .080 .089 .098 .10B .120 .133 .147 .163
14 PC .181 .204 .235 .283 .663 .735 .772 .799 .820 .838
15 PC .854 .868 .880 .891 .902 .912 .921 .929 .937 .945
16 PC .952 .959 .965 .972 .978 .984 .989 .995 1.000
17 JD 3.37 10
18 JD 3.27 20
19 JD 3.20 30
20 JD 3.05 70
21 JO 3.02 100
22 JO 2.95 150
23 JD 2.84 300
24 JO 2.84 400

f THIS PARTITION CONTAINS GRASS WASH WATERSHED PARAMETERS

25 KK SUBI
26 BA 3.476
27 LG .34 .27 7.2 .20
28 UO 1.05

29 KK Rl
30 KM ROUTE SUBBASIN 1 TO A
31 RM 1 .07 .2

32 KK SUB2A
33 8A 5.211
34 LG .28 .33 4.8 .32
35 un 1.07

36 KK R2A
37 KK ROUTE SUBBASIN 2A TO A
38 RK 10 1.63 .2

39 KK SUB2B
40 BA 6.983
41 LG .31 .30 6.1 .24
42 UD 2.20

43 KK A
44 KM COMBINE HYDROSRAPHS FOR SUBBASINS 1, 2A, ~ 2B
45 HC ,...



HEC-l INPUT PA6E

LINE ID .•.•..• 1.•.•••. 2.•.•.•. 3.•••••• 4•..•.•• 5••••.•. 6•....•. 7.•.•.•. 8.•..... 9.••... 10

46 KK RA
47 KK ROUTE ATO B
48 RK T .49 .2"

49 KK SUB3
50 BA 3.627
51 L6 .35 .29 6.4 .20
52 UD 1. 63

53 KK SUB4
54 BA 4.585
55 LG .40 .29 6.4 .21
56 un 2.07

57 KK B
58 KM COMBINE HYDR06RAPHS FOR SUBBASINS A, 3, ~ 4
59 HC T

"

60 KK RB
61 KM ROUTE BTO C
62 RK 3 0.47 .2

63 KK SUB5A
64 BA 2.013
65 LG .26 .35 3.5 .40
66 UD .49

67 KK R5A
68 KM ROUTE SUBBASIN SA TO C
69 RI1 9 1.52 .2

70 KK SUP-5B
71 BA 5.437
72 L6 .34 .32 5.2 .28
73 un 1.60

74 KK SUBb
7S BA 8.S72
7b LS .38 .27 7.2 .22
77 UD 3.08

79 KK C
79 KI1 COHBINE HYDROSRAPHS FOR SUBBASINS SA, SB, 6 ~ B
80 HC 4

81 KK RC
82 KI1 ROUTE CTO F
83 RH 4 0.72 .2



HEC-l INPUT PA5E 3

LWE ID .. , .... 1.. II ••• 2.•... '.~.. .•... 4....... 5.• I" •• 6... 1, •• 7. II •• , .8 .... , .. 9.. "" to

84 KK SUB7A
85 SA 2.247
86 L6 .30 -.., 5.1 .29niL

87 UD .B5

8B KK R7A
89 KK ROUTE SUBBBASIN 7A TO n
90 RK 12 1. 97 .2

91 KK SUB7B
92 SA 4.947
93 L6 -co .32 5.1 -or• .JJJ •.Jt.J

94 un 1.39

95 KK Il
96 KM COMBINE HYDR06RAPHS FOR SUBBASINS 7A &7B
97 HC 2

98 KK RD
99 KH ROUTE DTO E

100 RH 3 .52 .2

101 KK SUBS
102 SA 2.134
103 LS .34 .31 5.4 .31
104 UD LOB

105 KK RB
lOb KI'l ROUTE SUBBASIN 8 TO E
107 RH 2 0.33 .2

lOB KK SUB9
109 BA 5.339
110 La .33 .• 32 5.0 .31
111 UD 1. 79

112 KK E
113 KI'l COI'lBINE HYOR06RAPHS FRO~ SUBBASINS 0, B~ 9
114 HC 3

115 KK RE
116 KM ROUTE ETO F
117 RI1 12 1.95 .2

118 KK SUSI0
119 BA 6.342
120 LS .41 .24 8.3 .14
121 un 3.34



HEC-I INPUT p,"'!"'" 4HOC:

LINE 10 .....•. 1....... 2.....•. 3.•.•... 4.•...•. 5•..•... 6...•.•. 7.•..... 8•..... ,9 ...... 10

122 KK SUBII
123 SA 3.122
124 L6 .36 .30 5.7 ,,,

.L,J

125 UO 1.14

126 KK SUBI2
127 BA 2.594
128 L6 .34 .,..,

5.1 .29.JL

129 UO 1.20

130 KK F
131 K!'I COMBINE HYOROGRAPHS FOR SUBBASINS C, E, 10, II, ~ 12
132 HC ",J

133 KK SUB13
134 BA 3.921
I""" LG .46 .22 9.5 .09J,J

116 UO 1. 91

137 KK RI3
138 KI1 ROUTE SUBBASIN 13 TO F
139 RI1 ., .27 .2L

140 KK F
141 KI1 COMBINE SUBBASIN 13 AND F
142 HC 2

143 KK RF
144 KM ROUTE F TO L
145 RM 6 .98 .2

f THIS PARTITION CONTAINS AGUILA FARM CHANNEL WATERSHED PARAMETERS

146 KK SUBI00
147 SA 58.270
148 L6 .33 .35 3.5 .40
149 un 3.61

150 KK DIVI00
151 KK DIVERT SOl OF THIS WATERSHED'S RUNOFF TO SOLS WASH WATERSHED
152 KK REMAINING 501 DRAINS TO STUDY AREA
153 Df SOLS
154 DI 0 10000
155 OQ 0 5000

156 KK RI00
157 KM ROUTE SUBBASIN 100 TO G
lSB RI1 11 1.Bl .2

159 KK SUBI0l
160 8A 9.366
161 L6 .34 .32 5.1 .28
162 UD 2.52



HEC-l INPUT PAGE 5

LUIE ID ••...•• 1.•.• , .. 2••• , ••• 3.• , •.•. 4•..••• I 5•••• I 1.6••..•.. 7.•... , .8 •....•• 9.•.• , .10

163 KK SUBI02
164 BA 5.249
165 L6 .34 .32 5.1 .2B
166 UD l.b9

167 KK 6
16B KH COHBINE HYDR06RAPHS FOR SUBBASINS 100, 101, ~ 102
169 HC 3

170 KK R6
171 Kt1 ROUTE GTO I
172 Rt1 15 2.46 .2

173 KK SUBI03
174 BA 13.657
175 LG .34 .32 5.0 .29
176 un 2.8B

177 KK RI03
178 KH ROUTE SUBBASIN 103 TO I
179 RH 7 1.23 .2

180 KK SUBI04
IBI BA 26.196
IB2 L6 ~7 .32 4.8 .31.j"
183 un 3.23

184 KK SUBI05
185 BA 19.795
IBb L6 .34 .31 5.2 .27
187 un 2.73

ISB KK I
189 KH COKBINE HYDROGRAPHS FOR SUBBASINS 103, 104, lOS, ~ G
190 HC 4

191 KK SUBI06
192 BA 5.746
193 LG .32 .35 3.5 .40
194 UD 1.15

195 KK RI06
196 Kit ROUTE SUBBASIN 106 TO H
197 RIt 12 1.95 .2

19B KK SUBI07
199 BA 10.919
200 LG .33 .35 3.7 .38
201 un 1.57



HEC-l INPUT P~6E 6

LINE rD ...•.•. 1.... I •• 2.•.••.. 3....... 4.•..... 5.•... I .6 .. , • I •• 7.... I • , 8....... q. ... I • to

202 KK H
203 KK COMBINE HYDR06R~PHS FOR SUBBASINS 106 ~ 107
204 HC 2

205 KK RH
206 KI1 ROUTE HTO 1
207 RM 1 .13 .,

oi.

208 KK 1
209 KM COI1BINE HYDROGRAPHS FOR SUBBASINS H~ I
210 He 2

211 KK RI
212 KI1 ROUTE 1 TO K
213 RI1 17 2.82 .2

214 KK SUBI08
215 BA 2.6B5
216 LG .34 .28 6.8 .26
217 UO .95

218 KK RI08
219 KM ROUTE SUBBASIN 108 TO K
220 RK 12 2.04 .2

221 KK SUBI09
222 BA 49.047
223 LS .34 .35 3.6 .39
224 UO 3.57

225 KK RI09
226 KI1 ROUTE SUBBASIN 109 TO J
227 RI1 6 .98 .2

228 KK SUBHO
229 BA 18.838
230 L6 .33 .34 3.8 .39
231 un 2.84

232 KK SU8Hl
233 BA 2.406
234 lG .32 .34 3.8 .38
235 UD 1.02

236 KK J
237 1::11 COMBINE HYDROSR~PHS FOR SUBBASINS 109, 110, ~ 111
23B He 3

239 KK RJ
240 KK ROUTE J TO K
241 RI1 13 2.13 .2



HEC-l INPUT PA6E i

LINE rD ••••.•• 1••••••. 2...•••• 3•••••• 14••.• , •• 5•••• I •• 6••••••• 7, •••... B••.•.•. q1.1 ••• 10

242 KK SUB112
243 BA 15.399
244 L6 .37 .28 6.6 '1'1'....,
245 UD 2.90

246 KK K
247 Kl'l COMBINE HYDR06RAPHS FOR SUBBASINS I, J, lOB ~ 112
248 HC 4

249 KK RK
250 KM ROUTE KTO L
251 RM 7 1.09 .2

'Ie''I KK L~..J~

253 KI1 COI1BINE HYDROSRApHS FOR F AND K
254 He 2

f THIS PARTITION CONTAINS UPPER CENTENNIAL WASH WATERSHED PARAMETERS

255 KK SUB200
256 BA 4.243
257 LG .49 .28 6.B .16
25B UD 1.6!

259 KK L
260 KII COMBINE HYDR06RAPHS FOR SUBBASINS LAND 200
261 He 2

262 KK SUB20!
263 BA 14.675
264 L6 .33 .34 3.8 .3B
265 UD 1.91

266 KK R201
267 KM ROUTE SUBBASIN 201 TO L
26B RK 6 .94 .2

269 KK SUB202
270 SA 14.982
271 LG .36 .34 4.2 .35
272 UD 3.04

273 KK SUB203
274 SA 11.412
275 L6 .35 .31 5.3 .26
276 UD 2.87

277 KK L
278 KK COMBINE HYDROGRAPHS FOR SUBBASINS 201, 202 ~ 203
279 He 3



HEC-I INPUT PA6E 8

LINE rD •• "1 •• 1,. , •••• 2.•.•.•• 3.• , •.•• 4••••.•• 5•••• , •. 6••.•.•• 7""" I 8.•.• '" q. ", .. 10

280 KK L
281 KII COMBINE HYDR06RAPHS FOR ALL SUBBASINS AT L
282 HC 2

283 KK RL
284 KM ROUTE L TO H
285 RM b .99 .2

286 KK SUB204
287 BA 12.760
288 LG .39 .29 6.1 .26
289 UD 2.92

290 KK SUB205
291 SA 2::i.645
292 L6 ,.r .33 4.4 .34,.:JJ

293 un 3.00

294 KK II
295 KM COMBINE HYDR06RAPHS AT II
296 HC 3

297 KK RM
298 KII ROUTE II TO N
299 Rl'l 6 .98 .,

• or.

300 KK SUB206
301 BA 8.831
302 LG .37 .32 5.1 .30
303 un 2.18

304 KK R206
305 KII ROUTE SUBBASIN 206 TO N
306 RII 3 .47 .2

307 KK SUB207
308 BA 7.4BB
309 LG .36 .33 4.5 .35
310 un 2.22

311 KK SUB20S
312 BA 12.616
313 LG .35 .34 4.0 .37
314 un 2.74

315 KK N
316 KII COIlBINE HYDROGRAPHS FOR SUBBASINS II, 206, 207, ~ 20B
317 He 4



HEC-I INPUT

LINE 1D ••••.•• 1••••••• 2••••••• 3••.•.•• 4••••••• 5••••••• 6••.•••• 7••••.•• 8••.•.•. 9••.•.. tO

PA6E 9

318
319
320

321
322
323
324

325
326
327
328

329
330
331
.332

KK RN
KI'! ROUTE NTO 0
RI'! 4 .74 .2

KK 5UB209
BA II. 824
lG .32 .34 3.9 .38
UD 2.97

KK 5US2l0
SA 16.930
L6 .34 .. co 3.6 .391·.hJ

UD 2.85

KK 0
KM COMBINE HYDR06RAPHS FOR N, 208, ~ 209
HC ,.

"ZZ



• RUN DATE 04/16/1990 TIKE 14:01:23.
• •
•••••••••••••••••••••••••+••••tf••••f ••ff

•

FLOOD HYDROSRAPH PACKA6E (HEC-l)
BY THE COE IN FEBRUARY 1981

REVISED 02 AUG 88
•

.+ •••••••••••+•••••••••• f •••••••••• f •••

•
• DODSON AND ASSOCIATES, INC.
• HYDROLOGIST AND CIVIL ENSINEERS
• 7015 WTIDWELL SUITE 107
• HOUSTON, TEXAS 77092
• (713) 895-8322

• •
·····+·····..· + f ••

6RASS WASH/UPPER CENTENNIAL WASH FLOOD STUDY
FOR THE FLOOD CONTROL DISTRICT OF KARICOPA COUNTY
50 YEAR, 24 HOUR TYPE II STORK
6REEN AND AMPT LOSSES WITH SCS DIKENSIONLESS UNIT HYDR06RAPH

URS CONSULTANTS FILE: FeD.50 NOVEI1BER 1989

9 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDR06RAPH PLOT SCALE

IT HYDR06RAPH TIKE DATA
NMIN 10 MINUTES IN COMPUTATION INTERVAL

IDATE 2AU689 STARTING DATE
ITIKE 1200 STARTING TIME

NQ 145 NUMBER OF HYDROGRAPH ORDINATES
NODATE 3AUGB9 ENDING DATE
NDTIKE 1200 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .17 HOURS
TOTAL TII1E BASE 24.00 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOII
STORAGE VDLUIlE
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

11 JD INDEX STORM NO. 1
STR" 3.55 PRECIPITATION DEPTH
TRDA .10 TRANSPOSITION DRAINAGE AREA

12 PI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13



·13 .13 .02 .02 .02 .01 .01 .01 .Ql .01
.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 •('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 .00

17 JD INDEX STORK NO. 2
5TRt! 3.37 PRECIPITATION DEPTH
TRDA 10.00 TRANSPOSITION DRAINAGE AREA

oPI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.01 .01 .01 .Ot .01 .01 .Ot .01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .OQ .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

18 JD INDEX STORK NO. 3
STRt! 3.27 PRECIPITATION DEPTH
TRDA 20.00 TRANSPOSITION DRAINAGE AREA

oPI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.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 .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

19 JD INDEX STORK NO. 4
STRt! 3.20 PRECIPITATION DEPTH
TRDA 30.00 TRANSPOSITION DRAINAGE AREA

oPI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13

.13 .13 .02 .02 .02 .01 .01 .01 .01 .01

.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 .00

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

.00 .00 .00 .00 .00 .00 .00 .1)0 .00 .00

.00 .00 .00 .00

20 JD INDEX STORK NO. 5
STRK 3.05 PRECIPITATION DEPTH
TRDA 70.00 TRANSPOSITION DRAINAGE AREA

oPI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.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 .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

21 JD INDEX STORK NO. 0
STRK 3.02 PRECIPITATION DEPTH
TRDA 100.00 TRANSPOSITION DRAINAGE AREA

oPI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.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 .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

22 JD INDEX STORK NO. 7
STR" 2.95 PRECIPITATION DEPTH
TRDA 150.00 TRANSPOSITION DRAINAGE AREA



.00 .00 .00 .00 .00 .00 .00 .00 .00 ,O(J

.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 .01 .01

.01 .01 .01 .01 .01 .01 .02 .02 .02 .13

.13 .13 .02 .02 .02 .01 .01 .01 .01 .01

.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 .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

23 JD INDEX STORK NO. 8
STRK 2.84 PRECIPITATION DEPTH
TRDA 300.00 TRANSPOSIT10N DRAINAGE AREA

I) PI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.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 .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

24 JD INDEX STORK NO. 9
STR" 2.B4 PRECIPITATION DEPTH
TRDA 400.00 TRANSPOSITION DRAINAGE AREA

o PI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.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 .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



RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIl1UM iIl1E OF
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MX STAGE

HYOR06RAPH AT SUBl 1373. 12.83 356. 89. S9. 3.48

ROUTED TO Rl 1364. 12.S3 356. S9. 8q. 3.4B

HYOR06RAPH AT SUB2A 1805. 12.83 475. 119. 119. 5.2l

ROUTED TO R2A 1490. 14.50 474. 119. 119. 5.21

HVOROGRAPH AT SUB2B 1326. 14.00 651. 170. 170. 6.9S

3 COMBINED AT A 2829. 14.33 1409. 360. 360. 15.67

ROUTED TO RA 2763. 14.83 1405. 360. 360. 15.67

HYORG6RAPH AT SUB3 969. 13.33 370. 93. 93. 3.63

HYDR06RAPH AT SUB4 946. 13.83 441. 114. 114. 4.59

3 COMBINED AT B 3901. 14.00 2094. 538. 538. 23.98

ROUTED TO RB 3817. 14.50 2090. 538. 538. 23.88

HYOR06RAPH AT SUB5A 1269. 12.33 182. 4b. 46. 2.01

ROUTED TO R5A 820. 13.83 182. 46. 46. 2.01

HYDR06RAPH AT SUB5S 1342. 13.33 502. 127. 127. 5.44

HYOR06RAPH AT SU9b 1165. 14.93 731. 205. 205. S.57

4 COMBINED AT C 5949. 14.00 3199. 839. 839. 39.90

ROUTED TO RI: 5756. 14.83 3186. 839. 839. 39.90

HYDR06RAPH AT SUB7A 989. 12.67 214. 54. 54. 2.25

ROUTED TO R7A 732. 14.67 214. 54. 54. 2.25

HYDR06RAPH AT SUB7B 1293. 13.17 428. 107. 107. 4.95

2 COIlBINED AT D 1306. 13.17 633. 159. 159. 7.19

ROUTED TO RD 1273. 13.83 632. 159. 159. 7.19

HYDR06RAPH AT SUBB 731. 12.83 194.- 48. 48. 2.13

ROUTED TO Ra 699. 13.17 194. 48. 48. 2.13

HYDR06RAPH AT SUB9 1l50. 13.50 476. 121. 121. 5.34

~, I "'i 14.67



ROUTED TO RE 2548. 15.67 1234. 314. 3H. 14.67

HYDR06RAPH AT SUBI0 934. 15.17 619. 179. 179. 6.34

HYDR06RAPH AT SUBll 1087. 12.83 304. 76. 76. 3.12

HYDR06RAPH AT SUBI2 835. 13.00 243. 61. 61. 2.59

5 COKBINED AT F B155. 15.17 4884. 1318. 1318. 66.63

HYDR06RAPH AT SUB13 1106. 13.67 489. 126. 126. 3.92

ROUTED TO R13 1094. 14.00 488. 126. 126. 3.92

2 COHBINED AT F B660. 15.00 5256. 1415. 1415. 70.55

ROUTED TO RF 8466. 16.00 5225. 1413. 1413. 70.55

HYDR06RAPH AT SUB100 5014. 15.33 3468. 1020. 1020. 58.27

DIVERSION TO SOLS 2507. 15.33 1734. 510. 510. 58.27

HYDR06RAPH AT DIVIOO 2507. 15.33 1734. 510. 510. 58.27

ROUTED TO RIOO 2451. 17.17 1717. 500. 500. 58.27

HYDR06RAPH AT 5UBIOI 1491. 14.33 813. 217. 217. 9.37

HYDROSRAPH AT 5UBI02 1234. 13.50 486. 123. 123. 5.2S

3 COKBINED AT S 2768. 16.83 2362. 766. 766. 72.89

ROUTED TO R6 2712. 19.17 2324. 730. 730. 72.89

HYDROSRAPH AT SUBI03 1845. 14.67 1107. 305. 305. 13.66

ROUTED TO RI03 1796. 15.83 1099. 304. 304. 13.66

HYDR06RAPH AT SUBI04 3141. 15.00 2032. 577. 577. 28.20

HYDROSRAPH AT SUBI05 2814. 14.50 1626. 442. 442. 19.80

4 COKBINED AT 7222. 15.50 5376. 1787. 1787. 134.53

HYDROSRAPH AT SU8106 1769. 12.83 499. 125. 125. 5.75

ROUTED TO RIOb 1451. 15.00 498. 125. 125. 5.75

HYDROSRAPH AT SUBI07 2520. 13.33 927. 234. 234. 10.92

2 COMBINED AT H 2508. 13.50 1359. 344. 344. 16.66

ROUTED TO RH 2502. 13.67 1358. 344. 344. 16.66

2 COMBINED AT 8509. 15.33 6167. 2031. 2031. 151. 20

ROUTED TO RI 8153. 18.00 6068. 1879. 1879. 151.20

HYDROSRAPH AT SUBI08 1061. 12.67 252. 63. 63. 2.68



ROUTED TO RIOB 805. 14.83 252. 63. 63. 2.68

HYDROGRAPH AT SUB109 4362. 15.33 2997. 878. B7B. 49.05

ROUTED TO Rl09 4313. 16•.33 2981. 871. 871. 49.05

HYDR06RAPH AT SUBll0 2323. 14.67 1381. 379. 379, 18.84

HYDR06RAPH AT SUB III 850. 12.B3 215. 54. 54. 2.41

3 COMBINED AT J 5500. 15.83 3954. 1199. 1199. 70.29

ROUTED TO RJ 5329. 18.00 3913. 1165. 1165. 70.29

HYDROGRAPH AT SUB112 2141. 14.67 1290. 356. 356. 15.40

4 COMBINED AT K 12731. 18.00 9581. 3102. 3102. 239.57

ROUTED TO RK 12565. 19.00 9541. 2958. 2958. 239.57

2 COMBINED AT L 14530. IB.17 12365. 40B9. 4089. 310.12

HYDROSRAPH AT SUB200 1179. 13.33 44B. 114. 114. 4.24

2 COMBINED AT L 14545. 18.17 12405. 4171. 4171. 314.37

HYDROSRAPH AT SUB201 2749. 13.67 1199. 307. 307. 14.68

ROUTED TO R201 2633. 14.67 1194. 307. 307. 14.68

HYDROGRAPH AT SUB202 178B. 14.B3 1113. 311. 311. 14.9B

HYDR06RAPH AT SUB203 1624. 14.67 973. 267. 267. 11.41

3 COMBINED AT L 5410. 14.67 2933. 792. 792. 41.07

2 COPIBINED AT L 15332. 17.83 13776. 4B01. 4801. 355.43

ROUTED TO Rl 15286. IB.B3 13716. 4624. 4624. 355.43

HYDROSRAPH AT SUB204 1709. 14.67 1035. 286. 286. 12.76

HYDROSRAPH AT SUB205 29B3. 14.83 1841. 512. 512. 25.65

3 COIIBINED AT II 15945. 18.33 14770. 5210. 5210. 393.84

ROUTED TO RII 15919. 19.17 14714. 4976. 4976. 393.84

HYDROSRAPH AT SUB206 1551. 14.00 756. 197. 197. 8.83

ROUTED TO R206 1525. 14.50 755. 197. 197. 8.83

HVDROSRAPH AT SUB207 1246. 14.00 616. 161. 161. 7.49

HVDROSRAPH AT SUB20B 1676. 14.50 971. 264. 264. 12.62

4 COMBl'I~1) AT H 16133. 18.83 15080. 5402. 5402. 422.77



HYDR06RAPH AT

HYDR06RAPH AT

3 COIIBINED AT

SUB209

SUB210

o

1468. 14.67

2110. 14.67

1643B. 19.00

900.

1257.

15413.

250.

345.

5588.

250.

345.

558B.

11.82

16.93

451.53

fff NORIIAL END OF HEC-1 fff
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HEC-l INPUT PA6E 1

LINE ID .... II .1. IIII 1.2....... 3••.. II .4 .... II .5 .• I', •• 6'1 1, ••• 7....... 8....... 9,. II' .10

1 ID GRASS WASH/UPPER CENTENNIAL WASH FLOOD STUDY
2 ID FOR THE FLOOD CONTROL DISTRICT OF HARICOPA COUNTY
3 10 100 YEAR, 24 HOUR TYPE II STORK
4 10 GREEN AND AMPT LOSSES WITH SCS DIMENSIONLESS UNIT HYDROGRAPH
5 ID
6 ID URS CONSULTANTS FILE: FCD.l00 NOVEMBER 1989
7 10
8 IT 10 02AUG89 1200 145
9 10 5 0

10 IN 30 02AUGa9 1200
11 JD 4.05 .1
12 PC 0 .005 .011 .016 .022 .028 .035 .041 .04a .056
13 PC .063 .071 .oao .oa9 .098 .108 .120 .133 .147 .163
14 PC .1al .204 .235 .283 .663 .735 .772 .799 .820 .838
15 PC .854 .868 .880 .891 .902 .912 .921 .929 .937 .945
16 PC .952 .959 .965 .972 .978 .984 .989 .995 1.000
17 JO 3.85 10
18 JD 3.73 20
19 JD 3.65 30
20 JD 3.48 70
21 JD 3.44 100
22 JD 3.36 150
23 JD 3.24 300
24 JD 3.24 400

f THIS PARTITION CONTAINS GRASS WASH WATERSHED PARAMETERS

25 KK SUBl
26 BA 3.476
27 L6 .34 .27 7.2 .20
28 UO 1.05

29 KK Rl
30 KM ROUTE SUBBASIN 1 TO A
31 RM 1 .07 .2

32 KK SUB2A
33 BA 5.211
34 L6 .28 .33 4.8 .32
35 UD 1.07

36 KK R2A
37 KK ROUTE SUBBASIN 2A TO A
38 RPI 10 1.63 .2

39 KK SUB2B
40 BA 6.983
41 L6 .31 .30 6.1 .24
42 UO 2.20

43 KK A
44 KPI COPIBINE HYDR06RAPHS FOR SUBBASINS 1, 2A, • 2B
45 He 3



HEC-l INPUT PAGE 2

LINE 10 .•.•••• 1••..••. 2,1, ..•. 3•• 1 •••• 4•• I" •• 5••••••• 6•••• 11.7 .. II ••• B.•••••. 9.•. II .10

46 KK RA
47 KI1 ROUTE ATO B
48 Rl'I 3 .49 .2

49 KK SUB3
50 BA 3.627
51 LG '>co .29 6.4 .20• oJ,)

52 UD 1.63

53 KK SUB4
54 BA 4.585
55 LG .40 .29 6.4 .21
56 UD 2.07

57 KK B
58 KI1 COI1BINE HYDR06RAPHS FOR SUBBASINS A, 3, ~ 4
59 HC ,.

v

60 KK RB
61 KI'I ROUTE BTO C
62 RI1 3 0.47 .2

63 KK SUB5A
64 BA 2.013
65 LS .26 .35 3.5 .40
66 UD .49

67 KK R5A
68 KI1 ROUTE SUBBASIN 5A TO C
69 RI1 9 1.52 .2

70 KK SUBSB
71 BA 5.437
72 LS .34 .32 5.2 .28
73 UD 1.60

74 KK SUB6
75 BA 8.572
76 LS .38 .27 7.2 .22
77 UD 3.08

78 KK C
79 K" COMBINE HYDR06RAPHS FOR SUBBASINS 5A , 58 , 6 ~ B
80 HC 4

81 KK RC
82 KI1 ROUTE CTO F
83 RI1 4 0.72 .2



HEC-I INPUT PA6E -
LINE ID .• , •.•. 1.• II' •• 2.• II ••• 3.•. 1.1.4.1 ..... 5,1.1 .•. 6•.•. '1' i .. ..... 8•..• 11.9 .. I' 1.10

84 KK SUB7A
85 BA 2.247
86 L6 .30 .32 5.1 .29
87 UD .85

88 KK R7A
89 KM ROUTE SUBBBASIN 7A TO D
90 RI'! 12 1.97 .2

91 KK SUB7B
92 BA 4.947
93 L6 7'- .32 5.1 .33...hi

94 UD 1.39

95 KK D
96 KI1 COMBINE HYDROGRAPHS FOR SUBBASINS 7A ~ 7B
97 He 2

98 KK RD
99 KH ROUTE DTO E

100 RI1 3 .52 .2

101 KK SUB8
102 BA 2.134
103 L6 .34 .31 5.4 .31
104 UD 1.08

105 KK R8
106 KI'l ROUTE SUBBASIN 8 TO E
107 RI'! 2 0.33 .2

lOB KK SUB9
109 BA 5.339
110 L6 .33 .32 5.0 .31
111 UD I. 79

112 KK E
113 KI'! COI'!BINE HYDROGRAPHS FROI'! SUBBASINS D, B~ 9
114 He 3

115 KK RE
116 KK ROUTE ETD F
117 RK 12 1.95 .2

lIB KK SUS10
119 BA 6.342
120 L6 .41 .24 B.3 .14
121 UD 3.34



HEC-l INPUT PAGE 4

LUlE 10••••••• 1••••.•• 2••••••• 3••••••• 4••••.•• 5••••••• 6•• ,1.,.7 ....... 8.•••••• 9••.••. 10

122 KK SUBll
123 BA 3.122
124 LG .36 .30 5.7 .25
125 UD 1.14-

126 KK SUB12
127 SA 2.594-
128 LG .34 .32 5.1 .29
129 un 1. 20

130 KK F
131 KH COHBINE HYDROGRAPHS FOR SUBBASINS C, E, 10, II, ~ 12
132 He 5

133 KK SUB13
134 SA 3.921
135 LG .46 .22 9.5 .09
136 UD 1.91

137 KK R13
138 KH ROUTE SUBBASIN 13 TO F
139 RH 2 .27 .2

140 KK F
141 KH COMBINE SUBBASIN 13 AND F
142 HC 2

143 KK RF
144 KI1 ROUTE F TO L
145 RH 6 .98 .2

• THIS PARTITION CONTAINS AGUILA FARK CHANNEL WATERSHED PARAMETERS

146 KK 5UBI00
147 BA 58.270
148 LG .33 .35 3.5 .40
149 UD 3.61

ISO KK DIVI00
151 KM DIVERT SOl OF THIS WATERSHED'S RUNOFF TO SOLS WASH WATERSHED
152 KH REMAINING 501 DRAINS TO STUDY AREA
153 DT SOLS
154 01 0 10000
155 OD 0 5000

156 KK RI00
157 KM ROUTE SUBBASIN 100 TO G
158 RK 11 1.81 .2

159 KK 5U8101
160 BA 9.366
161 LG .34 .32 5.1 .28
162 un 2.52



HEC-1 INPUT PAGE r:
J

LItlE ID.I ..••. 1.. I't •• 2....... 3...•... 4••.•.•. 5.•. II' .6 .••..•. 7.1 .•... 8.. , I" .9,1" 1.10

163 KK SUBI02
164 BA 5.249
165 L6 .34 .32 5.1 .29
166 UD 1.69

167 KK G
168 KI1 COI1BINE HYDROSRAPHS FOR SUBBASINS 100, 101, ~ 102
169 He .,.

oj

170 KK RG
171 KI1 ROUTE 6 TO I
172 RI1 15 2.46 .,

.J.

173 KK SUBI03
174 SA 13.657
175 L6 .34 .32 5.0 .29
176 UD 2.BB

177 KK RI03
17B KI1 ROUTE SUBBASIN 103 TO I
179 RI1 7 1.23 .2

1BO KK SUBI04
181 BA 28.1%
1B2 L6 .33 .32 4.8 .31
183 UD 3.23

194 KK SUBI05
185 SA 19.795
IB6 L6 .34 .31 5.2 .27
197 UD 2.73

IB8 KK I
199 KI1 CO"BINE HYDROGRAPHS FOR SUBBASINS 103, 104, lOS, ~ 6
190 HC 4

191 KK SUBI06
192 SA 5.746
193 LG .32 .35 3.5 .40
194 UD 1.15

195 J(K RI06
196 KI1 ROUTE SUBBASIN 106 TO H
197 RI1 12 1.95 .2

198 KK SUBI07
199 BA 10.919
200 LG .33 .35 3.7 .38
201 UD 1.57



HEC-l INPUT P~6E 6

LINE ID•••• I •• 1. I I •••• 2....... 3....... 4.. I •••• 5....... 6...•... 7....... 8.. I •••• q. . I ••• to

202 KK H
203 KI1 COMBINE HYDR06RAPHS FOR SUBBASINS 106 ~ 107
204 HC 2

205 KK RH
206 KI1 ROUTE HTO I
207 RI1 1 .13 .,

.4

208 KK I
209 KH COMBINE HYOROGRAPHS FOR SUBBASINS H~ I
210 HC 2

211 KK RI
212 KI1 ROUTE I TO K
213 RH 17 2.82 .2

214 KK SUBI08
215 BA 2.685
216 LG .34 .28 6.8 .26
217 UD .95

218 KK RI08
219 KI1 ROUTE SUBBASIN 108 TO K
220 RI1 12 2.04 .2

221 KK SUBI09
222 SA 49.047
223 LS .34 .35 3.6 .39
224 UD 3.57

225 KK RI09
226 KI1 ROUTE SUBBASIN 109 TO J
227 RI1 6 .98 .2

228 KK SUBll0
229 BA 18.838
230 LG .33 .34 3.B .39
231 UD 2.B4

232 KK SUBl L1
2.... BA 2.406,),)

234 lG .32 .34 3.B .38
235 UD 1.02

236 KK J
237 KI1 COI1BINE HYDROSRAPHS FOR SUBBASINS 109, 110, ~ 111
238 HI: 3

239 KK RJ
240 KK ROUTE J TO K
241 RI1 13 2.13 .2



HEC-I INPUT ~.~ Co"" "1
, I1D~ ,

LINE IO •••.••• 1••••••• 2•• , •••• 3••••••• 4••••••. 5.•••••. 6••••.•• 7••.•.•. 2••••••• 9••.... 10

242 KK SUB1l2
243 BA 15.399
244 L6 .37 .28 6.6 .23
245 un 2.90

246 KK K
247 KK COKBINE HVDROSRAPHS FOR SUBBASINS I, J, 108 ~ 112
248 HC 4

249 KK RK
250 KK ROUTE KTO L
251 RK 7 1.09 .2

252 KK L
253 KK COKBINE HVDR06RAPHS FOR F AND K
254 He 2

f THIS PARTITION CONTAINS UPPER CENTENNIAL WASH WATERSHED PARAMETERS

255 KK SUB200
256 SA 4.243
257 LG .49 .28 6,8 .16
258 UD I. 61

259 KK L
260 KM COMBINE HYDR06RAPHS FOR SUBBASINS LAND 200
261 HC 2

262 KK SUB201
263 BA 14.675
264 LS .33 .34 3.8 .38
265 un 1.91

266 KK R201
267 Kif ROUTE SUBBASIN 201 TO L
268 RM 6 .94 .2

269 KK SUB202
270 SA 14.982
271 L6 .36 .34 4.2 .35
272 UD 3.04

273 KK SUB203
274 SA 11.412
275 LS .35 .31 5.3 .26
270 un 2.87

277 KK L
278 Kif COMBINE HYDROSRAPHS FOR SUBBASINS 201, 202 ~ 203
279 He 3



HEC-I INPUT PA6E 8

UNE ID ••••••• 1••••••• 2.•••••. 3••••••• 4••••••• 5•••.••• 6••.•••• i ....... 8••.•••• 9.•...• tt)

280 KK L
281 KI1 COMBINE HYDROeRAPHS FOR ALL SUBBASINS AT L
282 HC 2

283 KK RL
284 y.~ ROUTE L TO 11
285 RM 6 .99 .2

~3b KK SUB204
~87 BA 12.760
288 LG .39 .29 6.1 .26
289 UD 2.92

290 KK SUB205
291 BA 25.645
292 L6 .35 7T 4.4 .34.J"
293 UD 3.00

294 KK 11
295 KI1 COMBINE HYDROSRAPHS AT K
296 HC 3

297 KK RI1
298 KI1 ROUTE 11 TO N
299 RI'! 6 .98 .,.,

300 KK SUB206
301 BA 8.831
302 LS .37 .32 5.1 .30
303 UD 2.18

304 KK R206
305 KI'! ROUTE SUBBASIN 206 TO N
306 RM 3 .47 .2

307 KK SUB207
308 BA 7.488
309 L6 .36 .33 4.5 .35
310 UD 2.22

311 KK SUB20B
312 BA 12.616
313 LS .35 .34 4.0 .37
314 UD 2.74

315 KK N
316 KIl COMBINE HYDROGRAPHS FOR SUBBASINS Il, 206, 207, k 208
317 HC 4



HEC-I INPUT

LIHE 10.•.••• , 1.•.• I •• 2•• I ••• 13••••••• 4.•.•••• 5••••.•. 6.••..•. 7.•.•.•. B.•.•.•• 9•• 1 I •• to

31B
319
320

321
322
323
324

325
326
327
328

329
330
331
332

KK RN
KH ROUTE NTO 0
RI'! 4 .74 .2

KK SUB209
SA 11. 824
L6 .32 .34 3.9 .38
UD 2.97

KK SUB210
SA 16.930
L6 .34 .... 3.6 .39,·.hJ

UD 2.85

KK 0
KI1 COMBINE HYDR06RAPHS FOR H, 208, ~ 209
He 3
II
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GRASS NASH/UPPER CENTENNIAL WASH FLOOD STUDY
FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
100 YEAR, 24 HOUR TYPE II STORM
6REEN AND AMPT LOSSES WITH SCS DIMENSIONLESS UNIT HYDROGRAPH

URS CONSULTANTS FILE: FCD.100 NOVEMBER 1989

9 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIKE DATA
NMIN 10 MINUTES IN COMPUTATION INTERVAL

IDATE 2AUSB9 STARTING DATE
ITIME 1200 STARTING TIllE

NQ 145 NUMBER OF HYDROGRAPH ORDINATES
HDDATE 3AUSB9 ENDING DATE
NDTIKE 1200 ENDING TIllE
ICENT 19 CENTURY KARK

COMPUTATION INTERVAL .17 HOURS
TOTAL TIllE BASE 24.00 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENSTH, ELEVATION
FLOII
STORAGE VOLUIlE
SURFACE AREA
TEMPERATURE

SQUARE MILES
mCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

1I JD INDEX STORII NO. 1
STRM 4.05 PRECIPITATION DEPTH
TRDA .10 TRANSPOSITION DRAINAGE AREA

12 PI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13



.13 .13 .02 .02 .02 .01 .01 .01 .01 .01

.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 .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 JD INDEX STORM NO. 2
STRM 3.85 PRECIPITATION DEPTH
TRDA 10.00 TRANSPOSITION DRAINAGE AREA

oPI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.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 .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

18 JD INDEX STORK NO. 3
STRK 3.73 PRECIPITATION DEPTH
TRDA 20.00 TRANSPOSITION DRAINAGE AREA

o PI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.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 .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

19 JD INDEX STORK NO. 4
STR" 3.65 PRECIPITATION DEPTH
TRDA .30.00 TRANSPOSITION DRAINAGE AREA

oPI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .,.
• ~.J

.13 .13 .02 .02 .02 .01 .01 .01 .01 .01

.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 .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

20 JD INDEX STORK NO. 5
5TR" 3.48 PRECIPITATION DEPTH
TRDA 70.00 TRANSPOSITION DRAINAGE AREA

I) PI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .1)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 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00

21 JD INDEX STORK NO. b
5TR" 3.44 PRECIPITATION DEPTH
TRDA" 100.00 TRANSPOSITION DRAINAGE AREA

o PI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.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 .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

22 JD INDEX STORK NO. 7
5TR" 3.36 PRECIPITATION DEPTH
TRDA 150.00 TRANSPOSITION DRAINAGE AREA

oPI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13

.13 .13 .02 .02 .02 .01 .01 .01 .01 .01

.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 .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

23 JD INDEX STORM NO. 8
STR" 3.24 PRECIPITATION DEPTH
TRDA 300.00 TRANSPOSITION DRAINAGE AREA

oPI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .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 .00 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.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 .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

24 JD INDEX STORM NO. 9
STRI'I 3.24 PRECIPITATION DEPTH
TRDA 400.00 TRANSPOSITION DRAINAGE AREA

oPI 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 .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 .01 .01 .01 .01 .01 .02 .02 .02 .13
.13 .13 .02 .02 .02 .01 .01 .01 .01 .01
.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 .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



RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS I AREA IN SQUARE MILES

PEAK TII'IE OF AVERA6E FLOW FOR I'IAXIMUI'I PERIOD BASIN MAXIMUM TIllE OF
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MX STAGE

HYDR06RAPH AT SUBI 1701. 12.83 444. 111. 111. 3.48

ROUTED TO Rl 1687. 12.83 444. 111. Ill. 3.48

HYDROGRAPH AT SUB2A 2267. 12.83 '597. 149. 149. '5.21

ROUTED TO R2A 1872. 14.50 '596. 149. 149. 5.21

HYDR06RAPH AT SUB2B 1645. 14.00 807. 210. 210. 6.98

3 COMBINED AT A 3547. 14.33 1760. 450. 450. 15.67

ROUTED TO RA 3464. 14.83 1756. 450. 450. 15.67

HYDR06RAPH AT SUB3 1205. 13.33 462. 117. 117. 3.63

HYDR06RAPH AT SUB4 1180. 13.83 551. 142. 142. 4.59

3 COMBINED AT B 4873. 14.00 2618. 672. 672. 23.88

ROUTED TO RB 4844. 14.50 2614. 672. 672. 23.88

HYDRO GRAPH AT SUB5A 1591. 12.33 229. 57. 57. 2.01

ROUTED TO R5A 1030. 13.B3 229. 57. 57. 2.01

HYDR06RAPH AT SUB5B 1681. 13.33 629. 159. 159. 5.44

HYDROGRAPH AT SUB6 1454. 14.B3 912. 256. 256. 8.57

4 COMBINED AT C 7495. 14.00 4037. 1059. 1059. 39.90

ROUTED TO RC 7252. 14.B3 4021. 1059. 1059. 39.90

HYDR06RAPH AT SUB7A 1231. 12.67 267. 67. 67. 2.25

ROUTED TO R7A 912. 14.67 267. 67. 67. 2.25

HYDROGRAPH AT SUB7B 1649. 13.17 546. 137. 137. 4.95

2 COMBINED AT D 166B. 13.17 803. 201. 201. 7.19

ROUTED TO RD 1624. 13.B3 802. 201. 201. 7.19

HYDROSRAPH AT SUBB 923. 12.83 245. 61. 61. 2.13

ROUTED TO RB 882. 13.17 245. 61. 61. 2.13

HYDROGRAPH AT suaII' 1449. 13.50 600. 152. 152. 5.34

3 COI'IBINED AT E 3616. 13.50 1579. 399. 399. 14.67



ROUTED TO RE 3246. 15.67 1569. 399. 399. 14.67

HYDROGRAPH ~T SUBI0 1168. 15.17 774. 224. 224. 6.34

HYDR06RAPH AT SUBll 1352. 12.83 378. 94. 94. 3.12

HYDROGRAPH ~T SUB12 1046. 13.00 305. 76. 76. 2.59

5 COMBINED AT F 10427. 15.17 6241. 1685. 1685. 66.63

HYDROGRAPH ~T SUB13 1349. 13.67 599. 154. 154. 3.92

ROUTED TO R13 1336. 14.00 598. 154. 154. 3.92

2 COMBINED AT F 11060. 15.00 6708. 1806. 1806. 70.55

ROUTED TO RF 10812. 16.00 6668. 1803. IB03. 70.55

HYDR06RAPH AT SUBI00 6549. 15.33 4530. 1332. 1332. 58.27

DIVERSION TO SOLS 3275. 15.33 2265. 666. 666. 58.27

HYDR06RAPH AT DIVI00 3275. 15.33 2265. 666. 666. 58.27

ROUTED TO RI00 3202. 17.17 2243. 653. 653. 58.27

HYDR06RAPH AT 5UBI0l 1868. 14.33 1019. 272. 272. 9.37

HYDR06R~PH AT SUBI02 1544. 13.50 608. 154. 154. 5.25

3 COI1BINED AT 6 3618. 16.83 3072. 997. 997. 72.89

ROUTED TO RG 3543. 19.17 3023. 950. 950. 72.89

HYDR06RAPH ~T 5UBI03 2322. 14.67 1393. 383. 383. 13.66

ROUTED TO RI03 2261. 15.83 1383. 382. 382. 13.66

HYDR06RAPH AT SUBI04 3993. 15.00 2583. 734. 734. Z8.20

HYDROSRAPH AT 5UBI05 3525. 14.50 2037. 553. 553. 19.80

4 COI1BINED AT 9334. 15.50 6966. 2322. 2322. 134.53

HYDR06RAPH AT 5U8106 2247. 12.83 633. 158. 158. 5.75

ROUTED TO RI06 1841. 15.00 632. 158. 158. 5.75

HYDROSRAPH AT SUBI07 3206. 13.33 1180. 298. 298. 10.92

2 COI1BINED AT H 3202. 13.50 1735. 439. 439. 16.66

ROUTED TO RH 3194. 13.67 1734. 439. 439. 16.66

2 COIlBINED AT 11061. 15.17 8026. 2649. 2649. 151.20

ROUTED TO RI 10597. 18.00 7897. 2450. 2450. 151.20

HYDROSRAPH AT 5UBI08 1331. 12.67 316. 79. 79. 2.68



ROUTED TO RI08 1009. 14.83 316. 79. 79. 2.68

HYDROGRAPH AT 5UBI09 5682. 15.33 3905. 1144. 1144. 49.05

ROUTED TO RI09 5618. 16.33 3884. 1135. 1135. 49.05

HYDROGRAPH AT 5UBI10 2979. 14.67 1771. 486. 486. 18.84

HYDROGRAPH AT SUBl11 1073. 12.83 272. 68. 68. 2.41

j COI1BINED AT J 7221. 15.83 5192. 1574. 1574. 70.29

ROUTED TO RJ 6997. 18.00 5138. 1530. 1530. 70.29

HYDR06RAPH AT SUB112 2674. 14.67 1612. 444. 444. 15.40

4 COMB HIED AT K 16866. 18.00 12697. 4111. 4111. 239.57

ROUTED TO RK 16649. 19.00 12643. 3919. 3919. 239.57

2 COMBINED AT L 19295. 18.17 16376. 5415. 5415. 310.12

HYDR06RAPH AT 5UB200 1486. 13.33 568. 145. 145. 4.24

2 COMBINED AT l 19313. 18.17 16428. 5520. 5520. 314.37

HYDR06RAPH AT 5UB201 3505. 13.67 1529. 391. 391. 14.68

ROUTED TO R201 3357. 14.67 1522. 391. 391. 14.68

HYDR06RAPH AT 5UB202 2288. 14.83 1424. 398. 398. 14.98

HYDROGRAPH AT 5UB203 2026. 14.67 1213. 334. 334. 11.41

3 COI1BINED AT l 6963. 14.67 3774. 1019. 1019. 41.07

2 COMBINED AT L 20345. 17.83 18239. 6362. 6362. 355.43

ROUTED TO Rl 20283. 18.83 18161. 6125. 6125. 355.43

HYDROSRAPH AT 5UB204 2158. 14.67 1307. 361. 361. 12.76

HYDROSRAPH AT 5UB205 3825. 14.83 2360. 657. 657. 25.65

3 COMBINED AT " 21136. 18.33 19561. 6912. 6912. 393.84

ROUTED TO lUI 21101. 19.33 19487. 6599. 6599. 393.84

HYDR06RAPH AT 5UB206 1966. 14.00 959. 249. 249. 8.83

ROUTED TO R206 1932. 14.33 956. 249. 249. 8.83

HYDR06RAPH AT 5UB207 1592. 14.00 787. 205. 205. 7.49

HYDROSRAPH AT 5UB208 2143. 14.50 1242. 338. 338. 12.62

4 COMBINED AT ~ 21364. 19.00 19980. 7176. 7176. 422.77

ROUTED TO RN 21350. 19.67 19923. 6865. 6865. 422.77



HYDROGRAPH AT SUB209

HYDR06RAPH AT SUB210

3 COMBINED AT 0

fff NORMAL END OF HEC-l fff

1871. 14.67

2701. 14.67

21730. 19.00

1146.

1610.

20430.

318.

442.

7433.

318.

442.

7433.

11. 82

16.93

451.53
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APPENDIX D

District Memo



Centennial Wash Flood Insurance Study - Hydrology

Preferred Hydrologic Methods for the Centennial Wash hydrology:

Rainfall

Areal Reduction

Loss Rate

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

NOAA HYDRO-40 (FCD will provide a copy of the
report).

Green and Ampt as described in the Hydrology
Manual (Tables of parameters to be provided) if
the version of HEC-l 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 Vatershed 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
with the terminology to be used in the model:



LEGEND

~ Subarea calculation (SUB)

<=> Combined hydrograph (CO)

c=J Route hydrograph (R, or RO)

~ Divert hydrograph (0, or DIV)

5. Preliminary and final report and product.

Note: The FeD 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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APPENDIX E
Precipitation Data
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4~ 5' 2.0, 3 2.
ADDENDUM to "HYDROLOGIC DESIGN FOR

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
De sign 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 1 in 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 1.30 \.5 ),5"0

5
1,8 lID 0 2, I ?-.IO

10 2, \ ~.J5 2.5 d-.SO

2.c'o
r

3.2-25 a, s-s- 3.10
..,

50 3.0 3.00 3.(0 3.~~

100 3.3 3.3S -4,0 t1 ,oS"

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 diagraIn "Precipitation Depth versus
Return Period" Fig. 1.

-1-
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FLOOD CONTROL DISTRICT of Maricopa County

Interoffice Memorandum

ICMT
I NO
!

SUBJECT
~FILE _

o DESTROY

I
I

TO D.TP FROM:

A question had come up regarding vhich areal reduction curve should be used.
NOAA in their Technical Memorandum NVS BYDRO-40 entitled "Depth-Area Ratios in
the Semi-Arid Southvest United States" has utilized the data from the Valnut
Gulch Experimental ~atershed to develop the curves to be used for the
Southvest 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 Bieb and I conducted independent determinations of
the values for less than 100 square miles for a uniform set of ratios for a
storm vith a duration of 24 hours.

The ratios should be used for any vatershed greater than 10 square miles. The
folloving are the values to be used for a storm vith a duration of 24 hours.

Square Mile Ratio

10 .95 ~ 1'\\1 """R'....-\-lo
2C .92
30 .90 ISO ,83

40 .89 2.00 .82.
50 .88 2'5'"0 .81
60 .87 joD .80
70 .86 3~o .BD
50 .86 Ltoo ,80
c:.G .85 t(S"D ,'/1

108 .85 '00 .18

I have nat looked CL value~ for other duration$. it there is a need to have
these val~es, then ~e should determine a set or uniform ratios for that
specific duration that can be used.



Aerially Reduced Rainfall Values

Area in Reduction Precipitation Depth in Inches
Square Miles Ratio 10-yr 50-yr 100-vr

Point Rainfall 1.00 2.50 3.55 4.05

10 0.95 2.38 3.37 3.85

20 0.92 2.30 3.27 3.73

30 0.90 2.25 3.20 3.65

70 0.86 2.15 3.05 3.48

100 0.85 2.13 3.02 3.44

150 0.83 2.08 2.95 3.36

300 0.80 2.00 2.84 3.24

400 0.80 2.00 2.84 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 .735

1.0 .011 13.0 .772
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 .071 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*' L**
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.

I e4t/o zzoo ZOO 22395 .0089 3.b 1.74 /.05

223·CJS 3. t, /.74

*Tc = to ;L .15 /7700 HO. 38

**L = 0.6 Tc



WATERSHhu 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.

211 &835 Z~oo 2.35 44Z7 ,0:53 .~5

Z~oo Z..%6 240 2/353 ,01/ /.54

25780 4.0 /,7'? l, tJ7

*Tc = 1.. :).. .15 /7700 HO. 38

**L = 0.6 Tc



WATERSHED Tc and L
KIRPICH EQUATION

Watershed Highest Elev. Lowest Elev. Elev. Change Length Slope Velocity' Tc*' L**
LD. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.

,

~9) 07'1 Q.) () r-./(I):.I () cJ9D 7;;:'1./7 '''I:? r),f)S It? 0/, ~")

~toL/D -S<tJ;() 0 10 5/fJ..50 //)8 c). OJ fJ. 0 I

,.:)ItJ (") 0 .....;L',O Ljo / !P(~f,;dlJ 7 O,}(/ 0, I (P /J. /0,-....- .J::;

,:)5/..,{) ~:)'iIrO 80 53:<;8.54 1)1';- (), ~~ 0, ;;;9
7.(;."

c:Nxo _':; . ). ')() (280 39895,81 .007 :J.,98 1.79(,1-\ ;."; :". .

t/7~LI;).0i 3./0 3· &7 <:9.;;;0

*Tc = L ~ .15 /7700 HO• 38

~*L = 0.6 Tc



WATERSH~v Tc and L
KIRPICH EQUATION

Watershed Highest Elev. Lowest Elev. Elev. Change Length Slope Velocity' Tc*' L**
1.0. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.

.:3 2 3~(!) 2Zeo /40 /4583 ,OO9fo /'Ze.

2220 218~ 34 /tJ937 .003/ /.50

25520 Z,t, Z.7~ /.b5

*Tc = to ;L .15 /7700 HO. 38

**L = 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.

4 o?ljxO c/lOO X{) &15.00 . Ie)R 0.01 ().O~

fJ.ul .v(;JL/O() o.)~'c.")O 20 (Po 75, OD .nl;). D, :38

0?3~O C);;;l./o 2'0 I()&77. ()f) .OOS( lOC; (), ftJ3
v

~;)'!O .:2190 5{) 1??15fj ~;z .{)o1 / 7;2 /. ()3

.32/35 Z·/o '3.L{S 'J...ol

*Tc = 1. ;1...15 /7700 HO• 38

"'*L = 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.

Sf/ 448'7 z~oo /88'7 /t/417 . /8 .3/

2t,dD Z3~O 210 781Z ,OZ.7 ,51

/822'7 G.Z ,8Z .49

*Tc = 1. 1.15 /7700 HO. 38

:*L = 0.6 Tc



WATERSHhu 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.

58 3Z00 Z&:::>o C;oo 390~ ,/5 , /5

2600 Z2.8CJ .320 //979 ,OZ7 .7/

zeBo Z200 80 78/2 ,0/0 ,74

ZZOO 2/7S ZS 72'1Z ,003 I,t)~

30,/8? 3.2 2.~~ /.C:>O

*Tc = to 1.15 /7700 HO• 38

~*L = 0.6 Tc

:'.-I".,



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.

I /'

b c1c; / ;) dWOO <-)/;) 839,33 ::J.7l (). 03 (J,D;)., )

1/

tV~OO dl-/~O ;c?O .5365,1/ ,r),j5 0, ;;{"-/ 0./"1

,

o?t/~O ()320 /&0 /325'1, /!o . ()!;( I- (),/ (). (P!P
;

r

c?3;;)O c:l;;)'LJO &0 /;;o~I.::<4 .007 lu)./ (), 73

d.;) $10 r-J;JoD -<'/0 ;]0)0.83 .005 tJ. 79 ().59

r-:J,;)()(J ,:)J -,4 d(.o lor37.J)() , ODd. /,1010 /.00

4?00Z 2.7 .:S.\~ '3.0~

*Tc = to 1.15 /7700 HO• 38

<*L = 0.6 Tc



WATERSHbu 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 .

7/1 2930 :z.~oo 330 /502 .Z.I . 07

2.~oo 24-80 /2.0 9b35 .o/z .go

2480 2435 45 4948 ,tJOC)/ ,54

1&/4S 3.2 /.4/ .85

*Tc =L 1.15/7700 HO. 38

<*L = 0.6 Tc



WATERSHh~ 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.

~

78 243S 2255 /80 27604 ,oC)fp5' .3.3 2.3/ /.39

*Tc = to ~.15 /7700 HO• 38

**L = 0.6 Tc



WATERSHhu 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.

8 Z4-50 Z400 50 78/ ,O~4 .00

2400 ZZSo 150 ~031e. .0074 /. 7-1-

Z'IOCj3 3.3 /.80 ~a8

*Tc = to l.15 /7700 HO• 38

<*L = 0.6 Tc



WATERSHEu Tc and L
KIRPICH EQUATION

Watershed Highest Elev. Lowest Elev. Elev. Change Length Slope Velocity' Tc*' L**
1.0. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.

C; Z(;ZO t.~OO £0 78/ ,oz~ .CJ~

2600 z400 ZOO I;30ZD .0/5 ,94-

z400 ee3S" /b5 2'8/77 ,007/ /,~5

36CJ78 ,3,4 Z.'78 /.79

*Tc = to 1.15 /7700 HO• 38

~*L = 0.6 Tc

.'.' .



WATERSHEu 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.

It) 2380 2240 /40 /8750 ,OO7S 1,~3

2Z40 2180 hO /tf,C;{,7 ,OO3~ /, '7(#

2180 2.155 25 IZ500 ,0020 /,Cj7

47<J/7 2.,4 5.5~ 3,34

*Tc = to 1.15 /7700 HO• 38

**L = 0.6 Tc

I t
, (,' J



WATERSHh_ 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.

/1 23'0 Z200 /~O 1/458 ,0/4 ,88

2200 2/55 45 BS~1- .0052 /,O~

ZOO5? Z·9 1,90 1./4

,/ .: '

*Tc =- to 1.15 /7700 HO• 38

~*L =- 0.6 Tc



WATERSHhv 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.

/2 .3CJOO Z400 ~oo 4427 ./4 ./8

24t:;o 2240 /GO 9375 .tJ/7 ,7CJ

ZZ40 2./5.5 85 //458 ,OO'}:4- j,/Z

2.52(,0 3.5 2,00 /,20

*Tc = t. ;t .15 /7700 HO• 38

**L = 0.6 Tc

'/, .



WATERSHEu 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 ZZ60 210 3 97 ZCjftJ87 ,0033 ;2,L, 3,/8 /. C)/

*Tc = I. 1.15 /7700 HO• 38

k*L = 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.

/()O L/;;<IL/ '3600 ""iIL
/ 1/«&. / 3(£JI ,04

• <•••~

38DD 37220 fJ() d 37cP . . 033 ,/9
.._,/

37;;;0 3!t:8o ijo /,,;(5O . .O3~ , I;;)
r~·~. ~ .... ~

.~/,,~D 35~() IIflO o? R'J /. .055 ./K
~.JZ)

.3520 .q~1() c:J80 '1ScJS-. .()'30 ,57
'-/. "?,

.3;;;40 d80() 410 :-.>07 1, '1'1? . 0/8 }.'-lb
/. :.t;

~Boo ;;7:20 RO ~ 5-Y'.::;J. .009 ,<i{)
S-.", i:

cJ7~o cJ5BO /</0 ~)8, si;;;. .005" .;;.(//

yq 'Z-20 3,~b 6,0";)- 3.b\
I

*Tc =L ;L .15 /7700 HO•38

**L = 0.6 Tc



WATERSHED To 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.

, "

If> J ~L/dO 3/()O 3;(6 5~/9 ' ::',37 tJJ3
.Y/

~/OO 3000 /oD 1"1 ....:/3 ,0:17- ,t/

?I

6000 ~'100 /00 IOc;~ .0'11 ,o7D
.37$'

C7100 c:<800 100 1953. ' () 5/ ./37
1.7

02800 O?~()() d:100 g ?Sy .{)(l.~ . 0()O
,~, 1

c:>ftJ DO oJ5'C)O ZO IOBf35. ,of) 7 /.078
Z. [/~

r::J<c;Jo dC/GO 60 II ~)L'1 .005" 1,3:JlvI r) I
/,/'1

dL/~D c:J~Vo c:Jo IP,/t!fp, . !JO,3
} I

, ~ 'I ("

4/8'11, 21~ 4,:2D7 2.5:;;1

*Tc = L ~.15 /7700 HO. 38

*L = 0.6 Tc

, , . ,I

I 'f'



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.

.: (p

/L)~ ~930 c?104t) ,;)'10 1.35'-1 -) /:..j ,O{P{)• 0'

,'"'r'

c.lt,~ &&,()O .</0 --, ~)7 . DS5 , ()~::J.I (...A'

,:.'

cJhOO a.?/gO ido /5755 • OC)~) /,</1£/
.1:'

r.:;/RO d<i0
I

-10 /0.000 .o()'! /.;;2"7 "3

27838 Z.6 Z..8D9 !t.85

*Tc = L ;l.15 /7700 HO•38

'*L = 0.6 Tc

I r j



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.

• 'tt:'

lOS ;;26qO ,~)7)OO /10 /35-'-1, ,D3() ,I;) ?
1.1:~

c:?8oo r/. i.PBO /;),0 /3'134, ,0/';; .7'1/
s.t

d080 dt./t./O ;)L/O 30,7;)'7 , ,00,O d. 313
?/o t

~L//(O 07585' 55 /3, .!./37 .ooLj 1,52'-1

.

54504 ~.. 2 4·7/b 2.8?8"",' .

*Tc ;::; L :1..15 /7700 HO• 38

k*L ;::; 0.6 Tc

...... {. ~.
. .



WATERSHBu 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.

,I::

/04 :{()54 ol8ja -, '1 /8/ ,;<7'-/ ,J3bCY'I
1"

c/zltJ oJ800 -10 0)..6 . D(r'! . LJ5;)
1.'

~800 OJ~OO dOO /8 750 . ()II /,'-/;;3
'/;'.

CJ~DO c?-<!O{) ';;00 ;;2t1, &01 ,000 j, '1'-/5
J.7;

~O{) ';;;300 100 /1 Lf:17 ,()()'5 /. '}:J8

t:. 4/92 3,3 5.38~1 ..-? 2'"...::>' ~

*Tc = L :1..15 /7700 HO• 38

'*L = 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.

, "

lOS '?JIB/ dJ800 .38/ c/90 :16/ .03g', .,){ :>
)'1

d800 c:J7oo /00 -'/(/1 ,';2.13 .00)7 I:A'-

,'I
c/)OO c:?!tJO() /00 / C; 71 , () 5 / ./j9

/'1."

c?~OO c:?slo ~() (p (" /~ , ()OCJ .1;;78/ .... :/

7·-"'-

c?sfo o?-Ic>D /</0 /4/375 .0/0 /.;;;~o
Ii)

0/400 0/.;)96 /05 ;J{ L/71 ,(j,y! d. <1&1

48907 3.0 4.55/ 2. 73/

*Tc = L ~.15 /7700 HO• 38

~*L = 0.6 Tc



WATERSH~O Tc and L
KIRPIClI 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.

"~

/O!o 3~D 3000 3cJQ B:J -, .394 .033:;:/
I':

3000 C;fj()O /oeJ 7~1 . }?J 7 ,o{1
,/Jl-

C::;90o ~8oo /00 3'11 .;)5& .{);J;;)

.~~

e:P800 0;700 lot) ;) 7&0 ')(0 ,w4, D./
,.-\

c2'10D o:::l5100 /c/O 7 ~4J. .DIC! .550
A"

~5l~O c25~D c20 ;< IPJl ,DOC} .;>g~

,l.J;

d5L lo ;25"35' 5" 3,;)f) I .D.-X) .779

/7473 2,5 /.92 /.I5Z

*Tc =L ;L.iS/7700 HO. 38

'*L = 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.

: ....

107 3/65" c?G,uO 5 1 r-- /3v~
' ..... I .IYI5U:>~ , ~/ ':;;~f

,-: c:

d00D "'-~o 1£;0 0''5/ 01;< . (Y!7.-/ ,:,

.-'-

w5L/O cJijkO 60 ') r Jl! () ')-') .;;1we-- 7 , ro C'"

. e'l

0')'180 c2iJ::JO {po ::<;')33 , (JIB .308,/, :/

3': .;

d'-lr20 cJ30S ~
,),0,703 I, 9IP 7/1 ? .OU(P

28723 3./ ?{P/3 /,S~8

*Tc = L ;L .15 /7700 HO• 38

"*L = 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.

,I'

/fJ'X .")5<..;,-0 ...:."/(J0 /~() 573 , ;)/9 , D;)~
" -;;.

cJ100 ,'-. ;::>. yO &77 ,0&0 .()58-,/; V:J

.1

0-')3 f.t; 0 -')"0 ~6 3{PLj(JJ 3'1;)~-/5 0 ,0/7
,:1 v

c/ 3 00 ;):2&0 <ILl 1, /67 .001 I, /5:1

/4063 ~.:5 ;,58 0,?4B

*Tc = L ;L.15/7700 HO. 38

k*L = 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.

,11

lOt:} -!.jj 1,·6 ~guo <;\/,) 38'; .417 J)31
IS~.

,3000 36.,,)0 dc)O ,L)07 .:J4B ,LJ38
.I'~

d~()o 3L/80 /;;20 '137 . /;;2[1 ,fJ55
~'\

3LjgO ,3;;)t.jO c2'1D L/ 1/5 .o5B .~3~
tt\,.\

\.'

:S;)~O 3[,:,\00 ~Lj6 1,583 . D.')t5 ,b/3
....-.,.,

\,'

,8000 d8<iO /~D '1 ;)15 . D/7 ,(.,g7
/

1.,,",

o>gt./O dlt.!D /O{) 7,55;) .fJI3 .05/
1:; ~

C:;7~() r-)~/C:; 0 3:20 L.jI. () IttJ .OOi d. '1:2 7
't°C:

c/Lj:;)0 c./-s 9t) 3D 5 L/01 ,()()(Y .7{)~

*Tc = L l.15 /7700 HO• 38

kkL = 0.6 Tc

3. 7



WATERSHEu 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.

/I()
II~

33DO ../'·0 300 5CJC) /)') \ .0;)3 J(fC.
.>,-,,0

\

3r.JOO <.)/00 /00 5~1 1(1 '1 ,030 Kft.-
I. ......

,
."1

cJ900 "7 r 0 /c:;o 1,6~~ . D17 ,()99::" rr
: (,7

e:l7gO d580 c200 7/56& .o·Z1 .~()D
')'JI

7·

c/S-go oJ</I?O /()O lO,ll.'1 . ()U1 ,97'1
j./ J- ~

;; 18Q 0/3%0 I{)O 1/ ~~~ ODlP 1,59~! {J. I

'2'~;

0)3 gO r:J2,d () 1:,0 /')), ~)) \ . (Jot) 1,51;;;)

50725' 2,0 ti.73q Z,~~O

*Te :::: L ;L .15 /7700 HO' 38

*L :::: 0.6 Te

,/,'-- • j'"



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.

//1
,f

309:2 .;)700 r' 3907 937 .4/8 ,D35
,7'

d700 ,..,:;!tJoo ..... IfJCJ 11 / ,liD .057
.1(/

o?~OO ..../~CJO v loa ;2.,/35 .0'-/7 , /5:2
/.1:'

0/500 e::;3g0 /~() 5833 . D;). I ,15/
J, -11c;

cJagO c:J.~;)O ~() Cj,;(Lj5 .001 ,'1'/7

/'70 t:,/ 3, I /.t"CfZ /.0/5

*Tc = L ;L .15 /7700 HO• 38

~*L = 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.

/ /;;< o?7~5 o?~OO /;).5 d~().1d. .120 0.0/ OJ) I

O?f.pOO 07560 /OD 3fDL/, sct ·.:;n'-l 0.0;) v,O/
\

d500 o?1dto 80 /~50,O/ .0wJ (),O1 /), () 5

c:JL!.;:;O c2330 9n !tJ{)L//. &f9 •tJ/5" 0.5;2 1J,3/

-
c?330 o.?o?Lj() 90 /676I.J'J · ()O(o //52 ().95

;! •

d()'/O 01/&0 (qO ;J?5q/.{g~ ,()()3 ~ .(9;). /,57

41240 2·7 <-t .~\ 'C)...q 0

*Tc = to 1.15 /7700 HO. 38

*L = 0.6 Tc



WATERSHED Tc and L
KIRPICH EQU~TION

watershed Highest Elev. Lowest Elev. Elev. Change Length Slope Velocity' Tc*' L**
I.D. No. Ft. Ft. Ft. Ft. FT/FT FPS Hrs. Hrs.

-/

(}...OO OI::t.O() 02/f60 e:Jo 3333.33 , ()O(P 0,17 0, ~(~

I. I
~

0</~() 10 18719. 99 -- /,O? () , (;5'O?/gO ,OOj
" ~;... ;-

/

c:;/'!o cQl ;)() ~() 7/ifJl· 15 ,OO'!:> /. /3 (). Iv't

1'7'2.45 2.0 d-\6~ \. b \

*Tc = t. 1.15 /7700 HO• 38

.lr*L = 0.6 Tc
"I



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.

?f

dOl c27;;l/ c::; L)-()() c2;;;1 /15Z.33 ,/5;;2 007 O.()(-!

,.;2.c;Oo diDO /00 43~;;J..11 . D;2 3 0.31' tJ,;u,

--- --
I

~'lOO ,~./300 /00 73'5. '63 D) '-I 0.&1 1J,3Z

r:236d o:Ja2:;)o 20 fil77 I fY6 ,0/ () O. 7«, 0.17
III

/

02c:2:)(J c::;/iO Llo t~7gJ.:J< .007 0,&6 0'-11
.' "

c2120 <:)/&'0 c70 4;'~~4/ ,obi O./og O.L//

3171 \ 2.8 '3·\9 \,C\ \

'Tc = t. 1.15 /7700 HO• 38

'L = 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.

j' ~

~[)~ 33dd 3;)80 -10 L/~'t.75 OZ) () 04 O.O,;{
II

~:J80 3000 c:J!O 57;(. c;;;< ."/g~ D.D;;' - O.DI
. 'j

,QOOo o-1:bO ~O() 9>fj.5f< ,c10;J 0,0'5 O.L>~
. :1

o?8'oo dlo40 /(PD /7 7(). )\ 3 .070 () I D / 0.0&
."J;

rOlo.c/tJ d)S60 /40 3&'17,cll .o3g ().;J.S 0,15
I, )~

,,?~O() ~'-IOo /00 53(pL/Sg .0/9 0.'-14 D.c:< {y
3.8'1

c>?¥oo d;)OO 0700 rJD,;J&D,'/0 .0/0 /.5"{p D.93
I .

/
().~ Jo?~oo c2ltDO L/O 7057.:2<7 ,00(, D.g?

?:. t:-

0)/60 021c20 ..c/O /3/77.07 .oo? 1.14 I,OC;

53359,3~ ~.C; 5. ott; .3,01

*Tc = to ;L .15 17700 HO• 38

"*L = 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.

'"-'

~O3 308'3 c2 >roo ...2 '13 J./loB ,6 fJJot{ O.D ;). 0,01

c?yoo c:J70C) IOfJ ,.JIf) I), t/:J o 3fltJ 0,0/ 0,01
'. " 0"

'"
.-

.;)7()O o<&;OD IOfJ 3'1D, (p;). .::25& 0·0;) 0,01
,>~

./
-'

~{pOO ;2S00 /60 !tJ5'/. (jLj ./£)'-I ().Ot./ (), 0 ~
..

,04/
/
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~. I ~
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d;)4D OJ)Ljo ItJO /87'/9.99 000'5' /,85 I. II
10 ;: c
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~)Jq() r-.:?/.;) 0 ~o fpQ27,Dg 0003 /,01 o. (pr{'

4 ~O'74 Z.7 q·l<6 -;;",'37

*Tc =to ;t .15 /7700 HO• 38

~*L = 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 .

.-JDt/ <jij2Cj ~O{)O /L/&9 3B 5'1. /0 ,3~u> () . / / / o O{P

~oo :JktJD dOC) /oil. &7 . /92 O.ot; 0.0 '3
. , /

--/h60 ;j. 0 ~
".

023ao e-?oO /5/0.L/2 ,!'-?J 0,0':>
..' 7
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"'Tc = to ;L .15 /7700 HO• 38

'*L = 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.

do5 3X;)5'" 3h20 1~/5 !f) 77. og ,,:)/4 0,04 0,0';)..

t :;&;gO 300() (" flO :2313,75 , 79D O.Og (J,G 5'
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I, - .
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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,AoC,Sa,ArA,WgC,WhC,Mt,TwC,CgC,CvB,CuC,HmE,CID,CnC,Go,CoD,CrF,CsC,ApB,AmC,

CrnD,Vrn,Ba,Rr,CwD,BmF,BoF,WhC,Lc,La,LkD

Sandy Clay Loam - SCL

73,97,28,GsE,Le,GrB,Lh,Rs,LnC,Rm

Clay Loa m - 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

(1)

Natural
Desert and rangeland, flat slope
Hillslopes, Sonoran desert
Mountain, with vegetated surface

Developed (Residential and Commercial)
Lawn and turf
Desert landscape
Pavement

Agricultural
Tilled fields and irrigated pasture

Surface Retention Loss

IA

inches

(2)

.35

.15

.25

.20

.10

.05

.50

•



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

5011 Texture XKSAT PSIF DTHETA1

Classification Incheslhour Inches Dry Normal Saturated
(1 ) (2) (3) (4) (5) (6)

sand 4.6 1.9 0.35 0.30 0
loamy sand 1.2 2.4 0.35 0.30 0
sandvloam 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
silt 0.10 7.5 0.35 0.15 0
sandy clay loam 0.06 8.6 0.25 0.15 0
clavloam 0.04 8.2 0.25 0.15 0
silty clay loam 0.04 10.8 0.30 0.15 0
sandy day 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

1 Selection of DTHETA:
Dry = Nonirrigated lands, such as desert and rangeland;

Normal = Irrigated lawn, turf, and permanent pasture;
Saturated = Irrigated agricu/turalland.
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Muskingum Routing Summary Table

I) Assume Ave. Travel Velocity = 4.0 FPS

2) Muskingum K = Length (ft) = AMSKK
4 fpsx 3600 s/h

3) Time Steps = 10 min.

4) Steps = K (hr.) x 60 min/hr. =. integer NSTPS
10 min

5) X = .2 (constant)

ID Length (ft) NSTPS AMSKK X

R1 1042 .07 .2

R2A 23438 10 1.63 .2

RA 7031 3 .49 .2

RB 6771 3 .47 .2

R5A 21875 9 1.52 .2

RC 10417 4 .72 .2

R7A 28385 12 1.97 .2

RD 7552 3 .52 .2

R8 4687 2 .33 .2

RE 28125 12 1.95 .2

R13 3906 2 .27 .2

RF 14063 6 .98 .2

RI00 26042 11 1.81 .2

RG 35417 15 2.46 .2

RI03 17708 7 1.23 .2

RI06 28125 12 1.95 .2



Muskingum Routing Summary Table (Continued)

ID Length (ft) NSTPS AMSKK X

RH 1823 .13 .2

RI 40625 17 2.82 .2

RI08 29427 12 2.04 .2

RI09 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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Table 3. Summary of Discharges (Cont'd)

Flooding Source and Location
Drainage Area
(Square Miles)

Peak Discharges (Cubic Feet per Second)
10-Year 50-Year 100-Year 500-Year

Mockingbird Wash
At U.S. Highways 60, 70, and 89

Little San Domingo Wash
At U.S. Highways 60, 70, and 89

6.9

6.2

2,750

1,690

4,040

2,620

5,060

3,090

7,400

4,250

Wittmann Drainage
At Atchison, Topeka & Santa Fe

Railway

Aguila Farm Channel
At Eagle Eye Avenue

Grass Wash
At U.S. Highways 60 and 70

Lower El Mirage Wash
At Cactus Road

Lower El Mirage Wash Tributary
At Mouth

Sand Tank and Bender Washes
At Gila Bend (Gillespie Canal)
At Interstate Highway 8

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

216.0 5,450 12,000 16,000 1

83.0 6,380 11 ,,600 14,400 1

1.9 90 200 250 1

1.3 53 110 150 1

261 28,200 33,000 2 33,500 2 34,500 2

257 3 28,000 51,000 64,000 87,000

lHot Computed
2Decrease Due to Diversion at Interstate Highway 8
3An Equivalent of 126 Square Hiles 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 limit 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 lies approximately 42 miles southwest of Phoenix, Arizona as
indicated on the Vicinity Map, Figure 1.

The purpose of this investigation is to estimate IOO-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 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. For this particular Flood Insurance Re-Study, subsequent
floodplain and floodway delineations will be based on the IOO-year
flood discharges only.
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II. 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 total 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
locations, 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.
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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.
the soil associations are of hydrologic Soils Group B and one
hydrologic Soil Group D, as defined below:

Cherioni-Rock outcrop, of hydrologic Soil Group 0, 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, comprlslng 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 1asting from May to September with maximum daily
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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 (lS0C) and 70°F (22°C).

Average annual precipitation varies from 11 inches at Wickenburg to
7 inches at the lower limit 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 this 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 lower 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.
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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 Bru5h 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 Centennia1 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.
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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 Old 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 IOO-year peak discharge at the
confluence with the Gila River.
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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 IOO-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 spreading 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 IOO-year storm runoff. It was assumed that these
structures would have little consequence on the estimated IOO-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
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of the system, CSA 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 IOO-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
IOO-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 IOO-year discharge.
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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 1-10 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 1-10 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 1-10 is the
Centennial Levee Reach I. This levee diverts runoff generated by
the area just south of 1-10 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.
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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 lies 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-l
analysis.

- 10 -



III. 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 Valley 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 oplnlon of CBA, that the analysis of this particular stream
gauge data resulted in a value which is too low to correctly represent
the potential IOO-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 lOO-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 CSA 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 thi s study, the Army Corps of Engi neers "HEC-I"
computer program was utilized to estimate IOO-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-l 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-I/2-minute series
(1" = 24,OOO'). 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 lower 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, CSA utilized the precipitation values
contained in the McArthur Report for sub-basins 1 through 25, 28, 30 and
31 (CSA'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 CSA 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 = O.6Tc
L = Lag Time (hours)
Tc = Time of Concentration (hours)

Table I presents the computed Lag Times used in the HEC-l analysis.
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Stream Channel Routings

Stream channel profiles are utilized by the HEC-l 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-l
program. Channel cross-sections for the lower portions of the Centennial
Wash watershed were developed from topographic mapping (1 in. = 400 ft.;
C.l. = 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-l 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-l 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; Old 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-l 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 little 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 IOO-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)
located 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 lOa-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 lOa-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 CSA correlate very closely
with the drainage areas at the same locations in Mr. McArthur's Report.
The IOO-year peak discharge values at these locations computed by CSA
(using the HEC-l computer program) also correlate well, but are
approximately five to seven percent (5 to 7%) lower when compared with the
lOa-year discharges presented in McArthur's Report (see Table 2).
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Utilizing the HEC-I computer program, a IOO-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 HE~-l computer model are
depicted on Table 2. CSA proposes to use the peak discharges determined
by the HEC-I 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 I

CENTENNIAL WASH
PARAMETERS USED IN THE HEC-I ANALYSIS

Drainage Area Precipitation
Drainage (square Lag Time (24 hrs. - lOa-yr.)
Sub-Basins miles) (hours) Curve Number (i n.)

1 67.0 5.80 78.0 3.88
2 185.0 15.70 81.0 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
5 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
8 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
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TABLE 1 (Cont.)

CENTENNIAL WASH
PARAMETERS USED IN THE HEC-l ANALYSIS

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

19 10.6 LIB 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 79.0 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-l

CSA's Study Mr. McArthur's Study

Location Along
Centennial Wash

Drainage
Area (square

miles)

100-Year
Discharge

(cfs)

Drainage
Area (square

miles)

100-Year
Discharge

(cfs)

At Maricopa County/ 1,031.20 52,200 1,031.21 56,400
La Paz County Line
(Concentration Point 12
- Figure 2)

At Centennial Levee 1,109.70 52,300 1,110.3 55,300

Reach 2
(Concentration Point 14
- Figure 2)

Near Base Line Road 1,398.1 58,100 NO DATA
(Concentration Point 15,
- Figure 2)

At Railroad Bridge 1,824.53 67,300 NO DATA
near Arlington
(Concentration Point 17

- Figure 2)

At Confluence with 1,870.33 67,300 NO DATA
Gila River
(Concentration Point 18

- Figure 2)
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THIS PRGGRAn REPLACES ALL PREVIOUS VERSIONS OF HEC-I KNOWN AS HECI (JAN 73). HECIGS. HECIDB , AHD HECIKW.

THE DEFINITIONS OF VARIABLES -RT!np- AND -RTIOR- HAVE CHANGED FROn THOSE USED MITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AnSKK- ON R"-CARD MAS CHANGED MITH REVISIONS DATED 28 SEP 81. SEE SEPTEnSfR 1981 INPUT
DESCRIPTION FOR NEM DEFINITIONS.

HEC-l INPUT PAGE

LINE ID •• , •••• I", .•••2•• ".,,,3••••• ,,4•• ,,., .. 5,,,,,,,6, •• ,."7, •. , •• ,8, ••• ".9",,,.10
1 ID nARICOPA CO. FLOOD INSURANCE STUDY
2 10 CENTENNIAL MASH HEC-l (FILE CMHECIFJ
3 10 CURVE NUKBERS OETERnIHED BY UPLAND KETHOD
4 10 CSA JOB NO. 04856-03-74 :. JANUARr 8:1
5 IT 30 18APR88 1200 200
6 10 3 0
7 IN 15 18APR88 1200

8 KK SUB 1
9 KW RUNOFF FROW SUBBASIN 1

10 KIf SCS DIKEHSIONLESS UNIT HYDROGRQAPH
11 KK LAGTIKE = HYDRAULIC LENGTH~ ArG. MATERSHED SLOPE AND C.N.
12 KIf RAINFALL DISTROBUTIOH = SCS TYPE II
13 BA 67.0
14 PB 3.88
15 PC 0 0.002 0.005 0.008 0.011 0.014 0.017 0.020 0.023 0.026
16 PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.060
17 PC 0.064 0.068 0.072 O.OU 0.080 0.085 0.090 0.095 0.100 0.105
18 PC 0.110 0.115 0.120 0.126 0.131 0.140 0.147 0.155 0.163 0.172
19 PC 0.181 0.191 0.203 0.218 0.216 0.157 0.183 0.387 0.663 0.707
10 PC 0.735 0.758 0.776 O.nI 0.804 0.815 0.815 0.8H 0.842 0.849
21 PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908
22 PC 0.913 0.918 0.912 0.926 0.930 0.934 0.938 0.941 0.946 0.950
23 PC 0.953 0.956 0.959 0.962 0.965 0.968 0.971 0.974 0.977 0.980
24 PC 0.983 0.986 0.98:~ 0.992 0.995 0.998 1.000
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I.

17
28
29
30
31
32

3J
34
35
1 'wO

37

38
39
40
41
42

LS 78.0
UP 5.80

KK 1 ROUTE HYPROGRAPH 1 THROUGH REACH 1
RL 0.2
RS 10 FLOIl -1
RC 0.055 0.040 0.055 53500 0.005
RX Q 400 700 900 1100 1400 1700 2100
Rr 2206 2204 2202 2200 2200 2202 2204 2206

U SUB 2
Kif RUNOFF FRalf SUBBASIN 2
BA 185
LS 81.0
IJD 15, it"!

n SUB 3
Kif RUNOFF FROn SUB8ASIN 3
BA 43.0
LS 80.0
UD 4.81

n 1 COKB1NE 1-3
t~ ADD THREE HYDROGRAPHS
HC J

HEC-l INPUT PAGE 2

LINE 10 ••••••• 1••••••• 2••••••• 3••••••• 4••••••• 5••••••• 6••••••• 7••••••• 8••••••• 9•••••• 10

46
47
48
49
50
51

52
53
54
55
5£.

57
58
59
60
61

62
63
64

65
66
67
68
69

KK 2 ROUTE HYPROGRAPH I-J THROUGH REACH 2
RL 0.2
RS 8 FLOIl -1
RC 0.055 0.035 0.055 J4J7S O.OOI:~

RX 0 JOO 800 1200 1600 2000 2JOO 2460
RY 2087 2087 2082 2080 2082 2085 2086 2087

KK SUB 4
KIf RUNOFF FRO/f SUBBASIN 4
BA 21.6
LS 81.0
UD 3.27

KK SU84A
fitf RUNOFF FROIf SUBBASIN 4A
SA 18.5
LS 81.0
UD 3.40

KK 2 COIfBINE 1-3 MITH 4 AND 4A
Kif ADD THREE HYDROGRAPHS
He 3

KK SUB 5
Kif RUNOFF PROW SUBBASIN 5
BA 48.7
LS 79.0
UD 2.90
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70
71
71

i3
74
75
76
77
78

K1. 3 COWBINE 1-4A UITH 5
U ADD T~O HYDROGRAPHS
He 1

n 3 ROUTE HYDROGRAPH 1-5 THROUGH REACH 3
RL 0.2
RS 10 FLail -1
RC O,OS5 0.040 0.055 18750 o.oon
R'K 0 300 400 800 1500 1800 2400 2700
Rf 2028 2016 2013 2010 2020 2013 2016 2028

79
80
8i
82
SJ

n
t;K

BA
L,"
~

UP

SUB 6
RUNOFF FROH SUBBASIN 6
13.7

81.0

84 KK SUB 7
85 KW RUNOFf FROW SUBBASIN 7
86 BA 44.7
87 LS 79.0
88 UP 4.01

HEe-l INPUT PAGE 3

LINE ID ••••••. 1.••••.• 2•••.•• ,3., •••• ,4,.",.,5."".,6,."".7, •• ""8""",1",,,,10

89
90
91

92
93
94
95
96
97

98
99

100
101
102

103
104
105
106
107

108
109
110

111
112
113

n; 4 CONBIHE 1-5 ~ITH 6 AHD 7
KH ADD THREE HYDROGRAPHS
HC 3

KK 4 ROUTE HYOROGRAPH 1-7 THROUGH REACH 4
RL 0.1
R" 10 FLO~ -1.'
RC 0.050 0.040 0.055 38541 0.0013
RX 0 200 500 800 1500 1700 1900 2100
RY 1946 1944 1942 1940 1940 1942 1944 1946

I

U SUB 8
KN RUNOFF FRON SUBBASIN 8
SA 31.3
LS 80
UO 1.89

K.K SUB8A
KW RUNOFF FRON SUBBASIN SA
BA 16.2
LS 80.0
UD 2.33

U S eONBINE 1-7 MITH 8 AND 8A
KN ADD THREE HYDROGRAPHS
He 3

KK SUB 9
KIf RUNOFF FRON SUBBASIN 9
BA 52.2
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114 LS 80.0
115 UD 3.01

116 KK 6 COWBIHE I-8A MITH ?
117 Kif ADD TMO HYDRDGRAPHS
118 HC 1

119 n 5 ROUTE HYDROGRAPH 1-9 THROUGH REACH 5
120 RL 0.2
111 RS 6 FLOII -1
121 RC 0.055 0.040 0.055 18219 0.0033
123 Rr 0 500 1100 1150 1250 1160 1460 1480
114 RY 1887 1885 1883 1880 1880 1884 188.5 1888

rr n SUBIOi. ...

116 KW RUNOFF FROIf SUBBASIN 10
127 BA 17.0
li8 LS 71.0
119 UO 1.50

1 HEC-l INPUT PAGE 4

LINE 1D.",."1.",.,.2, ..""3".,.,.4""".5,,,.,.,6 •• ,,",7"" ••• 8""",9"",,10

130 H SUBil
131 Kif RUNOFF FROW SUBBASIN II
132 BA 10.1
133 LS 78.0
134 UD 3.04

lJ5 n 7 COWFINE 1-9 IIITH 10 AND II
1J6 Kif ADD THREE HYPROGRAPHS
137 HC J

138 n 6 ROUTE HYPROGRAPH 1-11 THROUGH REACH 6
139 RL 0.1
140 RS 6 FLOII -1
HI RC 0.050 0.035 0.050 26042 0.0019
141 RX 0 300 700 900 1400 1700 2100 2600
143 RY 1817 1823 1822 1820 1820 1821 1813 1824

144 KK SUS12
145 KIf RUNOFF FRO/! SUBBASIN 12
146 SA 10.6
147 LS 79
148 UD 1.98

149 n SUB12A
150 Kif RUNOFF FROIf SUBBASIN 12A
151 BA 9.9
152 LS 79.0
153 UD 1.62

154 KK 8 CDIfBINE 1-11 IIITH 12 AND 12A
155 KIf ADD THREE HYDROGRAPHS
156 HC 3

157 KK SUBI3
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15S Kn RUNOFF FROW SUBBASIN 13
IS9 BA 68.7
160 LS 78.0
161 UD 3.96

162 n 9 (DWSINE I-ItA WITH 13
163 tn ADD TNO HYDRDGRAPHS
164 He 2

165 n SUB15
166 - U RUNOFF FROIf SUBBASIN 15
167 BA 18.6
16S L5 79
169 (1[1 3.41

HEC-l INPUT PAGE <
J

LIHE 1D, , • , , •• 1. , , , ... ) , . , , , . ,3, , , , , . ,4, , , , •• ,5. , • , , , .6 ••••••• 7. , •, , , ,8. , •• , • , :.~ •, •• , .10

170 n 10 COHBINE 1-13 UITH 15
171 KW ADD TUa HYVROGRAPHS
r" He 2Ii

•
In H 7 ROUTE HYDROGRAPH 1-15 THROUGH REACH 7
174 RL 0.2
175 RS 6 FiON -1
lit. RC 0.055 0.040 0.055 26562 0.005
177 RX 0 900 950 1110 1130 1140 14(1() 1700
178 RY 1764 176.3 1760 1760 1i64 1762 1762 1764

m n SUBH
180 tK RUNOFf FROIf SUBBASIN 14
181 BA 13.7
182 LS 84.0
18J UD 0.71

184 U SUB16
185 Kif RUNOFF FROK SUBBASIN 16
186 BA 19.7
187 LS 82.0
188 UD 1.59

189 KK 11 COWBINE 1-15 KITH 14 AND 16
190 Kif ADD THREE HYDROGRAPHS
191 He 3

192 KK 1 ROUTE (LONER CENTENNIAL - NARRONS OAK)
193 KIf ROUTE TOTAL HYDRO GRAPH THROUGH RESERVOIR
194 RS 1 £LEV 224
195 SV 0 0 0 500 850 1240 1700 2300 2620 2900
196 SE 224 232 236.86 243.86 245.86 247.86 249.86 251.86 252.86 253.86
197 SQ 0 20 160 547 1030 3150 7550 14000 18000 22500

198 KK 8 ROUTE HYDROGRAPH 1-16 THROUGH REACH 8
199 RL 0.2
200 RS 10 FLOII -1
201 Re 0.050 0.035 0.050 49479 0.004
202 RX 0 SOO 550 640 650 800 820 1500
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203 Rt' 1610 1609 1606 1604 1600 1600 1605 1608

204 n SUBli
205 U RUNOff fRan SUBBASIN 17
206 BA 21.0
207 LS 80.0
208 UD 1.98

209 KK SUBIS
210- KK RUNOfF FROn SUBBASIH 18
211 BA 24.4
212 LS 80.0
213 UD 2.89

HEC-l INPUT PAGf 6

LINE 10, I , , , , , 1. , , , , , .. 2, , ", , . ,.3, , , , .. ,4 ••• , , , ,5, , , , •• ,6, , " , , , i, , , , " ,8, , , , ..• 9, " , , , 10

214 n 12 CO~BIHf 1-16 NITH 17 AND 18
215 U ADD THREE HYDROGRAPHS
2H He 3

•
217 U 12 ROUTE HYDROGRAPH 1-18 THROUGH REACH 9
2IS RL 0.2
219 RS 4 FLOW -1
220 Rr- 0.050 0.035 0.055 17708 0.0038. L·

221 RX Q 800 1000 2300 2600 3500 4000 4500
222 Rt 1450 1446 1442 1440 1442 1444 1446 1448

223 n SUSt?
224 KK RUNOff fROK SUBBASIN 19
225 BA 10.6
226 LS 77.0
227 UD 1.18

228 KK SUB20
229 KK RUNOFF FROK SUBBASIN 20
230 SA 50.7
231 LS 80.0
232 ~ UD 6.63

233 KK J3 COKBINE I-J8 WITH 19 AHD 20
234 KIf ADD THREE HYDR06RAPHS
235 HC 3

236 KK SUB2JA
237 KIf RUNOfF FROW SUBBASIN 21A
238 SA 84.4
239 LS 84.0
240 UD 7.2

241 KK JO ROUTE HYDROGRAPH 2JA THROUGH REACH 21
242 RL 0.2
243 RS 6 FLOIl -1
244 RC 0.055 0.040 0.060 63400 0.0088
245 RX a 100 JOOO 1010 1110 H2O 2120 2220
246 RY J725 1724 1723 1720 1720 1723 1724 1725
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247 KI: SUB21 (TIGER WASH)
248 ~If RUNOFF FROIf SUBBASIN 21
249 SA 76.8
250 LS 84.0
251 UD 7.0

252 n 14 COIfBINE 21 WITH llA
253 ~If ADD TWO HYDROGRAPHS
254 HC 2

HEC-l IKPUT PAGE

LINE 10" .• ",1 •• ,.",2".""3""",4".".,5."" ••6",,."7".""8.",,,,9,,,.,,10

255 n 2 ROUTE (TIGER WASH DETENTIOH BASIH)
156 Kif ROUTE HYOROGRAP~ THROUGH TIGER WASH DfTfHTIOH BASIN
?C~

,~S 1 £LEV 1390.,.,
iSS ~~V 0 0 0 1716 6118 6973 77£.5 HfO /1301 15428
259 Sf mo 1J9J 1J97 1401 1405 1405.5 1406 1407 1408 1410
260 Sil 0 591 903 1132 1322 1637 2287 4307 7108 WSI

261 n 15 COlf8IHE 1-20 WITH 21
262 Kif ADD TWO ~'DROGRAPHS

263 HC 2

264 ~~ 10 ROUTE HYOROGRAPH 1-21 THROUGH REACH 10
265 RL 0.2
266 RS 10 FLOW. -1
267 RC 0.055 0.035 0.060 19271 0.0033
268 RX 0 800 1000 2300 2600 3500 4000 4500
269 RY 1370 1366 1362 136G 1362 1364 1366 1368

270 Kr. SU822
271 KIf RUNOFF FROIf SU8BASIN 22
272 BA 25.1
273 LS 79.0
274 liD 2.51

275 ~~ 16 COIfBIHE 1-21 WITH 22
276 U ADO T~O HYDROGRAPHS
277 He 2

278 KK 11 ROUTE HYDROGRAPH 1-22 THROUGH REACH 11
279 RL 0.1
280 RS 2 flOW -I
281 RC 0.055 0.035 0.055 10937 0.0015
282 Rr 0 800 1000 2300 2600 3500 4000 4500
283 RY 1290 1286 1282 1280 1282 1284 /186 1288

284 KK SUB23
285 U RUHOFF FROft SUBBASIN 23
186 BA 7.9
287 LS 77
288 UD 2.00

289 KK 17 CDIfBINE 1-22 WITH 13
290 U ADD TiO HYDRDGRAPHS
291 HC 2
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292 n 12 ROUTE HYOROGRAPH 1-23 THROUGH REACH 12
293 RL 0.2
294 RS 4 FLOIl -1
295 RC 0.050 0.035 0.050 17708 0.0027
296 RX 0 800 lQM noo 2600 3500 4000 4500
297 RY 1274 1269 1267 1265 1267 1269 1271 1275

HEC-l INPUT PAGE 8

LIHE. IV••••• 1.1 •..... •2. 1,.,1 .l. II II' •••• II ••• 5.. ". "6 .. ,,.,,] .. , II ,.8, .... , .9" .. , ,10

2:18 n SUB24
299 KW RUHOFF FROW SUBBASIH 24
300 B.A 11.2
301 LS 77
302 UD 2.51

303 n SUB25
Jt)4 r.W RUNOFF FRO" SUBBASIH 25
l/.~ SA 24.9wV ..'

306 LS ,n.o
307 UD 4.21

308 n 18 CO"BIHE 1-23 lilTH 24 AND 15
309 K" ADD THREE HYOROGRAPHS
310 He 3

311 r.K 13 ROUTE HYDRO GRAPH 1-25 THRUGH REACH 13
312 RL 0.1
313 R$ t; FLOIl -1
314 RC 0.050 0.035 0.050 21354 0.0027
315 RX 0 2200 2900 4100 4300 5300 6250 7HO
316 RY 1184 1182 1180 1179. :~ 1180 1182 1180 1181.4

317 U SUB26
318 U RUNOFF FROH SUBBASIN 26
319 SA 42.4
320 PH 4.12
321 PC 0 0.002 0.005 0.008 0.011 0.014 0.017 0.020 0.023 0.02£.
322 PC 0.021 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.060
323 PC 0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105
324 PC 0.110 0.115 0.120 0.126 0.133 0.140 0.147 0.155 0.163 0.172
325 PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 0.387 0.663 0.707
326 PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.8H 0.842 0.849
327 PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908
328 PC 0.913 0.918 0.922 0.916 0.930 0.934 0.938 0.942 0.946 0.950
329 PC 0.953 0.956 0.959 0.962 0.965 0.968 0.971 0.974 0.977 0.980
330 PC 0.983 0.986 0.989 0.992 0.995 0.998 1.000
331 LS 79
332 UD 3.19

333 U 19 COHBINE 1-25 MITH 26
3J4 KH ADO TMO HYDROGRAPHS
335 HC 2

336 n 14 ROUTE HYOROGRAPH 1-26 THROUGH REACH 14
337 RL 0.2
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338 R" 14 FLOW -1.'
339 RC 0.065 0.045 0.065 46354 0.0027
340 R"X 0 2900 5300 5440 5630 5720 5730 8140
341 RY 1100 1096 1092 1090 1088 1090 1092 1098

HEC-l INPUT PAGE 9

LINE ID., ••••• I••••••. 2••.•••• J•••• , •• 4•••••.• S.••••••6•••.•••7., ••••• 8•••••••9•••••• 10

342 KK SUBn
J43 KW RUNOFF FROn SUBBASIN 27
344. SA 62.1
345 LS 77 .0
346 UD 4.35

347 H 3 ROUTE (EAGLETAIL REACH)
348 Kn ROUTE HYDROGRAPH THROUGH DETENTIOH STRUCTURE
34? RS 1 £LEV 1252.5
350 RV ~ 50 ISS 310 525 no 11 10 1485 1905 2JSSJ

351 Rf 1152.5 1253.0 1253.5 1154.0 1254.5 1255.0 1"'~~ c 1256.0 1256.5 1257.0lJJ.J

352 RQ 0 20 50 90 140 200 260 325 400 475

353 n 20 CO~lNf 1-26 HITH 27
354 KW ADD THO HYDROGRAFHS
355 He 2

35t, H SUB2S
35i Kn RUHHOFF FRon SUBBASIN 28
358 BA 84.4
359 LS 75.0
360 UD 15.06

361 n SUB31
362 1:/1 RUNOFF FRan SUBBASIN 31
363 SA 12.0
364 LS 86.0
365 UP .96

366 KK 21 COW8INE 1-27 MITH 2S AND 31
367 Kn ADD THREE HYDROGRAPHS
368 HC 3

369 KK SUB2?
370 U RUNOFF FRON SUBBASIN 29
371 BA 101.3
J72 P8 J.n
37J PC 0 0.002 0.005 0.008 0.011 0.014 0.017 0.020 0.023 0.026
3/4 PC 0.029 0.032 0.035 0.038 0.041 0.044 0.048 0.052 0.056 0.060
375 PC 0.064 0.068 0.071 0.076 0.080 0.085 0.090 0.095 0.100 0.105
376 PC 0.110 0.115 0.120 0.126 0.133 0.140 0.147 O.ISS 0.163 0.172
377 PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 0.387 0.663 0.707
37S PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.834 0.842 0.849
379 PC 0.856 0.863 0.869 0.8iS 0.881 0.887 0.893 0.898 0.903 0.908
380 PC 0.913 0.918 0.122 0.926 0.930 0.934 0.938 0.942 0.946 0.9St)
381 PC . 0.953 0.956 0.959 0.962 0.965 0.968 0.971 0.9/4 0.97i 0.980
382 PC 0.983 0.986 0.989 0.992 0.995 0.1'0 1.000
383 LS 83.0
384 UU 4.85
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HEC-1 INPUT PAGE 10

LIKE IP••••••• 1••••••. 2••••.•• J••••••• 4,., ••.. 5, •.• ,.,6., .• .••7••••. ,,8 .• ,••.• 9.••••• 10

385 n 4 ROUTE (HARQUAHAlA F.R.S.)
386 KIf ROUTE HYDROGRAPH 29 THROUGH DETENTION STRUCTURE
387 RS 1 HEV 139.1
388 RV 0 1000 1500 2300 3500 5000 7000 8500 12000 14200
381 RE 1393 1395 1317 139~~ HOI 1403 1405 1407 14Q:l 1411
390 RG 0 121 r~ 210 243 r~ 298 322 3H 1214Ii. Ii.

m n 15 ROUTE HYDROGRAPH 29 THROUGH REACH 18
392 RL 0.2
393 RS 6 FLOU -1
394 RC 0.040 0.028 0.040 31771 0.0041
395 RX 0 10 14 t4 .J6 7' 83 183.1

396 Rr 1205.5 1205.5 1203.5 1203.5 1200 1200 1203.5 1205

397 n SUB30
398 K/! RUHOfF FRO/! SUBBASIN 30
399 BA 2S.e

#

400 LS 78.0
401 UO 4.75

402 n 5 ROUTE (SAVVLEBACK F.R.S.)
403 r;/f ROUTE HYDROGRAPH 30 THROUGH DETENTION STRUCTURE
404 RS 1 HEV 1179
405 RV 0 200 400 1000 1750 3000 4500 6800 9300 10500
406 RE 1179 1181 1183 1185 1187 1189 1191 1193 1195 1197
407 RG 0 100 240 HO 670 830 1030 1200 1Jl0 1450

408 n 16 ROUTE HYDROGRAPH 30 THROUGH REACH 19
40~~ RL 0.2
410 RS 12 FLOII -1
m RC 0.040 0.030 0.040 43221 0.0038
412 Rr 0 10 24 64 73 205 220 270
413 RY 1149.5 1149.5 1146 1146 1143 1143 1146 1147

414 KK 22 COW8INE 1-31 IIITH 29 AHD 30
415 KI! ADD THREE HYDROGRAPHS
416 HC 3

417 KK 17 ROUTE HYDROGRAPH 1-31 THROUGH REACH 15
418 RL 0.2
419 RS 4 FLOII -1
420 RC 0.055 0.035 0.055 20833 0.0030
421 RX 0 1800 2100 2130 2700 2790 3280 4300
422 RY 1056 1050 1046 1044 1044 1046 1056 1056.6

423 KK SUB32
424 KIf RUNOFF FRO/! SUBBASIN 32
425 BA 52.4
426 LS 79.0
427 UD 5.05

HEC-l INPUT PAGE 11

LINE 10••••••• 1•••• , •• 2••••••• 3•••••• ,4••••••• 5.••.•.•6.••••••7••• ,.,.8••••••• 9•••••• 10
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428 n: 23 COMBINE 1-31 MIT" 32
429 U ADD TMO HYDROGRAPHS
430 HC 2

431 n: 18 ROUTf HYDROGRAPH 1-32 THROUGH RfACH 16
431 RL 0.2
433 RS 14 FLOM -1
434 RC 0.(i6~ 0.0.0 0.05~ SS3H 0.0024
435 Rr 0 700 1300 1400 1550 1600 1800 2100
436· RY 930 928 914 no 920 91. 928 930

437 n SUBH
.3S U RUNOFF FRO~ SUBBASIN 3J
4.39 BA 47.0
440 L,~ 80.0"
W UD 4.00

442 n SUBH
443 K~ RUNOFF FROM SUBBASIN 34
444 BA 64.3
445 LS .a1. 0
••6 UD 4.64

447 KK 24 CO~BINf 1-32 MITH 33 AND 3.
448 U ADD THREE HYDROGRAPHS
449 HC 3

450 U SUBJ5
451 K~ RUNOFF FROM SUBBASIN 35
452 BA 99.6
4~3 LS 87.0
454 UD 4.73

455 n 6 ROUTE (OLD CAKP OfTENT ION BASIN)
456 K~ ROUTE HYDROGRAPH 35 THROUGH OLD CA~P DETENTION (UPSTRK Of C.A.P.)
.57 RS 1 HEV 0
.58 RV 0 163 326 .89 651 816 178 lW 1122 1344
.59 RE 0 2 4 6 8 10 J2 14 J5 16
460 RQ 0 156 315 585 815 1020 1100 J335 WO 1500

46J U 19 ROUTE HYDROGRAPH 35 THROUGH REACH 17
462 RL 0.2
463 RS 24 FLail -J
464 RC 0.060 0.035 0.060 105600 0.0049
465 Rl 0 200 400 600 800 1000 1200 1400
466 RY 1004 1003 1002 1000 1000 1001 1003 1004

467 KK SUB36
.68 U RUNOff fRO~ SUBBASIN 36
469 SA 163.1
470 LS 79.0
47J UD 12.25

HEC-J INPUT fAGf 12

LINE 10••••••• 1.••••••2., ••••• 3•••••••4••••••• 5••.••••6•• ,••••7•••••••8•••••••9•••••• 10
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4il U 25 CDWBINE 1-34 MITH 35 AND 36
4i3 KW ADD THREE HYDROGRAPHS
474 HC 3

475 n 20 ROUTE HYDROGRAPH 1-36 THROUGH REACH 20
476 RL 0.2
477 RS 6 fLOM -1
478 RC 0.065 0.040 0.060 30729 0.0024
479 RX 0 40a 800 10aO 1100 1500 1800 2300
480. RY 848 846 841 840 840 842 846 848

481 n SUBl7
481 KN RUNOFF FROM SUBBASIN 37
483 BA 45.8
484 LS 83,0
485 UD 4.43

486 KK 26 COWBIHE 1-36 ~ITH 37
487 KN ADD TMO HYDROGRAPHS
488 HC 2
489 ZZ •

Ittttttttttttttttttttttttttttttttttttttttt
t t
t FLOOD HYDROGRAPH PACKAGE (HEC-l) t
t FEBRUARY 1931 t
t REVISED 30 OCT 81 t
t t
tRUN DATE MED, JAN 04 1989 TIWE 14:07:22t
t t
ttttttttttttttttttttttttttttttttttttttttt

WARICOPA CO. FLOOD INSURANCE STUDY
CENTENNIAL UASH HEC-l (FILE CUHECIFJ
CURVE NUNBERS DfTfRNINfD BY UPLAND WETHOD
CBA JOB NO. 04856-03-74 5 JANUARY 89

6 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TINE DATA
NWIN 30 NINUTES IN COKPUTATION INTERVAL

IDATE 18APR88 STARTING DATE
ITIWE 1200 STARTING TINE

NQ 200 NUWBER OF HYDROGRAPH ORDINATES
NDDATE 22APR88 ENDING DATE
NDTINE 1530 ENDING TINE

CDKPUTATION INTERVAL 0.50 HOURS
TOTAL TIKE BASE 99.50 HOURS

ttt:t:t::t:tt:tttt:ttl::J:::: Page 12

ttttttttttttttttttttttttttttttttttttttt
t t
t U.S. ARWY CORPS OF ENGINEERS t
t THE HYDROLOGIC ENGINEERING CENTER t
t 609 SECOND STREET t
t DAVIS, CALIFORNIA 95616 t
t (916J 440-3285 OR (FTS! 448-3285 1.
1. t
tttttttttllttt1.ttttttttttttttttttttt1.tt

ENGLISH UNITS
DRAINAGE AREA SQUARE NILES
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PRECIPITATIOH DEPTH
LfNGTH. fLErATIOK
FLOH
STORAGE rOLUIlE
SURF ACE ARE~

TEIlPERATURE

IHCHES
FffT
CUBIC FEET PER SECOND
ACRE-rEfT
ACRES
DEGREES fAHREHHfIT

tIl ttt ttl ttt ttt ttt tIl tIt tIl Itt ttt ttt ttt ttt ttt ttt ttt ttt ttl ttt ttt ttt ttt ttt tit ttl Itt tit lit lIt III Itl ttl

IttUttttttttt
1 I

8 ~K 1 SUB 1 t
1. t
lU1U111ttltt

RUNOFF FRO~ SUBBASIN 1
SCS DIIlEHSIOHLESS UHIT HYDROGRQAPU
LAGTIIlE : HYDRAULIC LEHGTH. ArG. HATfRSHfD SLOPf AND C.H.
RAINFALL DISTROBUTION = SCS TYPE 11

•
7 IN TIIl£ DATA fOR INPUT TIllE SERIES

JXIlIN 15 TIKE INTERVAL IH IlIHUTES
JXP~Tf 18APR88 S!ARTING DATE
JXTll!E 1200 STARTING TIllE

SUBBASIN RUNO,F DATA

13 BA SUBBASIN CHARACTERISTICS
TAREA 67.00 SaBBASIN AREA

PRECIPITATION DATA

14 PB STORII 3.88 BASIN TOTAL PRECIPITATION

15 PI INCRfllENTAL PRECIPITATION PATTERN
0.00 0.01 0.01 0.01
0.01 0.01 0.01 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
0.07
0.01
0.01

0.01 10.01 0.01 0.01 0.01
0.01 0.01 0.01 0.02 0.02
0.04 0.03 0.02 0.02 0.01
0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01

25 LS SCS LOSS RATE
STRTL

CRrHBR
RTIIlP

0.56 IHITIAL ABSTRACTION
78.00 CURVE HUIlBER
0.00 PERCENT IIlPERVIOUS AREA

26 8D SCS DIIlENSIOHLESS UNITGRAPH
TLAG 5.80 LAG

ttt

UNIT HYDROGRAPH
60 EHD-OF-PERIOD ORDIHATES

133. 405. 766. 1213. 1772. 2479. 3313- 4055. 4645. 5061.
5302. 5346. 5311- 5114. 4827. 4506. 4147. 3705. 3187. 2713.
2328. 2028. 1763. 1542. 1369. 1208. 105i. 924. 792. 702.
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61J. 5J7. 410. 406. 358. 309. m. 2.J8. 207. 183.
159. 140. 122. 107. 93- 80. 11. 62. 56. SO.
45. 40. 34. 21. 24. 20. 15. 11. 7. 2.

ttt ttt ttt ttt ttt
HYDROGRAPH AT STATION SUB 1

TOTAL RAINfALL = 3.88. TOTAL LOSS = 2.09. TOTAL EXCESS = 1.79

PEAK FLOW TIWE WAXIKUft AVERAGE fLOU
6-HR 24-HR n-HR 99.50-HP

+ (CfS) iHPJ
iCfSJ

+ nn. 18.50 6534. J185. 1076. 779.
mCliw 0.907 1.768 1. 792 1.792
iAC-fT} 3240. 631i'. 640J. 6403.

CUf,ULATIVE AREA = 67.00 SO WI

ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttl Itt tIl ttt ttt

ttttiUUtUlt
t t
tIt
t t
ttttttttttttlt

ROUTE HYDROGRAPH 1 THROUGH REACH 1

HYDROGRAPH ROUTING DATA

28 RL

29 RS

ROUTING LOSSES
GLOSS
CLOSS

STORAGE ROUTING
HSTPS

ITYP
RSVRIC

X

0.00 IHITIAL LOSS
0.00 ADDITIONAL fRACTION LOST

10 HUWBER Of SUBREACHfS
fLOU TYPE Of IHITIAL CONDITION

-1.00 IHITIAL COHDITION
0.00 MORKING RAND DCOEffICIENT

30 Re HORWAL DEPTH CHAHNEL ROUTIHG
AHL 0.055 LEfT OVERBANK H-VALUE

ANCH 0.040 WAIH CHAHNEL H-VALUE
AHR 0.055 RIGHT OVERBANK N-VALUE

RLHTH 53500. REACH LEHGTH
SEL 0.0050 EHERGYSLOPE

ELWAX 0.0 WAX. ELEV. fOR STORAGEIOUTfLOU CALCULATIOH

CROSS-SECTIOH DATA
--- LEfT OVERBANK --- + ------ WAIH CHAHNEL ------- + --- RIGHT OVERBAHK ---

32 RY ELEVATIOH 2206.00 2204.00 2202.00 2200.00 2200.00 2202.00 2204.00 2206.00
31 RX DISTAHCE 0.00 400.00 700.00 900.00 1100.00 1400.00 1700.00 2100.00

ttt

COKPUTfD STORAGE-OUTfLOH-ELEVATION DATA
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STORAGE 0.00 92.88 216.38 370.50 555.24 770.60 1016.57 1294.53 lfOS.90 19t,0.OO
OUTFLOW 0.00 83.44 28:~ •30 610.76 l09l>.55 1712.60 2500.86 3611.71 4998.36 6604.70

HEVATION 2200.00 2200.32 2200.63 2200.95 2201. 26 2201.58 2201. 89 2202.21 2202.S3 2'102.84
STORAGE 2347.85 2772.45 32JJ. 78 3732.54 4277.57 4871.60 5514.61 6206.62 6947.61 il31 .~I)

OUTfLOIi 8H1.36 t0518.13 12844.43 15416.82 18242.76 21365.62 24799.08 28556.64 32651.51 37096.64
HfVATIOII 220·3.16 2203.47 2203.i9 2204.11 2204.42 2204.74 2205.05 2205.37 2205.68 2206.00

ttt WARNING ttt. nODIFIED PUiS ROUTING nAY BE NunERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 8441. TO 37097.
THE ROUTEV HYDROGRAPH SHOULD BE EXA~INED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.

_THIS CAN BE CORRECTED BY DECREASING THE TInE INTERVAL OR INCREASING STORAGE (USE A LOHGER REACH.)

tH Ht ttt ttt ttl
HYDROGRAPH AT STATION 1

PEM FLOw Tm nAXInux AVERAGE FLGW
6-HR 24-HR 72-HR 99.S0-HR

-I lUS) iURi
iCFSj

+ 7110. 21.00 6359. .1128. 1076. 77:~ .
(I~CHW 0.882 1.736 1. 792 1.792

(AC-FT.J 31H. 620.5, 64(1]. 640L
•

PEA!; STORAGE TIU nAXlnUK AVERAGE STORAGE
6-HR 24-HR 72-HR 9:~. 50-HP.

+ iAC-FT.1 (HR.1
207. 21.00 191. 110. 40. 2(1,.

PW: STAGE TIllE nAXInUIf AVERAGE STAGE
6-HR 24-HR i2-HR 99.50-HR

+ (FEW (HR.!
2202.93 21.00 2202.79 2201.89 2200.71 2200.52

CUIIULATIVE AREA = 67.00 sa III

ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt tt: ttl ttt ttt ttt ttt t.tt. ttt ttt tt: ttt ttt ttt ttt ttt ttt ttt t.t.t ltl ttt ttt ttt tt:

ttUttt::tttu
t t

3J KK t SUB 2 :
t t
::t::::::UU:

RUNOFF FROII SUBBASIN 2

SUBBASIN RUNOFF DATA

JS BA SUBBASIN CHARACTERISTICS
TAREA 185.00 SUBBASIN AREA

PRECIPITATION DATA

14 PB STORIf J.88 BASIN TOTAL PRECIPITATION

15 PI IHCREIIENTAL 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

0.01
0.02
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0.02 0.03 0.05 0.38 O.Oi 0.04 0.03 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 0.01 0.01 0.01 0.01

36 LS SCS LOSS RATE
STRTL 0.47 INITIAL ABSTRACTION

CRVNBR 81.00 CURrE HU~BER

RTInp 0.00 PERCENT I~PERVIOUS AREA

37 UO SCS DIKEHSIOHLESS UHITGRAPH
HAG 15.70 LAG

ttt

UNIT HYDROGRAPH TRUNCATED FRO~ 159 TO 150 INTERVALS

UHIT HYOROGRAP/i
150 EHD-Or-PERIOO ORDINATES

VOLYY.E = 1.00
53. 105. 158. • 268. 391. 514. 65:1. 817. 975. 1156.

1366- 15i?• 1805. 2086. 2367. 2651. , 2985. 3319. 3652. 3941.
4222. 4503. 4725. 4919. 5111. 526·3, 5368. S4H. 5554. 5571.
5589 • 5603. 5585, 5568. 5550. 5453. 5347. 5242. 5124. 5001.
4878. 4745. 4605. 4464. 4312 • 4136. 3960. 3780. 356:~ . 3358.
3147. 2970. 2794. 2619. 2483. 2360. 2237. 2125. 2019. 1914.
1815. 1727. 1640. 1556. 1492. 1428. 1364. 1300. 1236. 1172.
1117. 1064. 1012. 959. 906. 853. 808. 773. 738. 703.
668. 633. 598. 571. 545. 519. 493. 466. 440. 418.
399. 380. 360. 341. 322. 304. 291. 278. 265. 252.
238. 225. 215. 206. 196. 186. 177. 167. 159. 152.
145. 138. 131. 124. 117. 112. 106. 101. 96. 90.
85. 81. 78. 74. 71. 67. 64. 61. 59. 57.
54. r .. 50. 48. 46. 44. 42. 40. 38. 36.n.
33. 31. 29. 27. 25. 24. n. 20. 18. 17.

ttt ttt ttt ttt ttt
HYDROGRAPH AT STATION SUB 2

TOTAL RAIHFALL = 3.88. TOTAL LOSS = 1.86~ TOTAL EXCESS = 2.02

PEA~ FLaM TIKE WAXI~un AVERAGE FLaM
6-HR 24-HR 72-HR 99.50-HR

+ (CFS) (HRl
(CFS)

+ 10490. 29.00 10270. 7911. 3347. 2425.
(INCHES) 0.516 1.591 2.018 2.021

(AC-FTJ 5092. 15693. 19916. 19941.

CU~ULATIVE AREA = 185.00 SG U

ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt

ttttttttttttU
t t
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38 ~K t SUB 3 :
t t
tHttttttttttt

RUNOFf fROn SUBBASIN 3

SUBBASIN RUNOFF DATA

40 BA SUBBASIN CHARACTERISTICS
TAREA 43.00 SUBBASIN AREA

PRECIPITATION OATA

:tttt:::t::t:t:t:t:t::::t:::: Page 17

14 PB STORK J.88 BASIN TOTAL PRECIPITATION

15 PI

41 LS

42 UO

IHCREHEHTAL 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 0.05 0.38 0.07 0.04 O.OJ 0.02 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 0.01 0.01 0.01

•SCS LOSS RATE
STRTL 0.50 INITIAL ABSTRACTION

CRVNER 80.01) CURVE NUHBER
RTInP 0.00 PERCEHT IKPERVIOUS AREA

SCS PINENSIOHLESS UNITGRAPH
HAG 4.81 LAG

ttt

UNIT HYOROGRAPH
50 EHO-Of-PERIOD ORDINATES

121. 404. 767. 1249. 1891. 2654. 3312. J77L 4038. 4101.
4070. 385J. 3575. 3257. 2865. 2393. 1971. 1663. 1410. 1198.
1037. 8S9. 760. 639. 5H.• 465. 397. 337. 286. 242.
206. 176. 150. 128. 1M. 93. 79. 67. 57. 49.
43. 38. 33. 28. 23. 19. IS. i 11. 6. 2.

Ht ttt ttt ttt
HYDRO GRAPH AT STATION SUB 3

ttt

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

PEAK FLOIi TINE WAXIWUN ArERAGE FLOIi
6-HR U-HR ]2-HR 99.50-HR

f (CfS) (HRJ
(eFS)

f 5890. 17.00 SOH. 2234. 749. 542.
(INCHES) 1.090 1. 932 1.9H 1.943
(AC-FTJ 2501. 4431. 4456. 4456.

CUNULATIVE AREA = 43.00 SQ 1/1

ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt
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Ittttttltttttt
I t

43 KK tIl COKBIHE 1-3
t t
tUuttUttW

ADD THREE HYDROGRAPHS

45 HC HYPROGRAPH CO~BIHATIOH

ICO~P 3 HUnBER OF HYDROGRAPHS TO CO~BINE

ttt

11111111111tll1111111tll111:1 P'ge IS

Itt Ul Itt
HYDROGR4PH AT STATION

ltl
I

ttl

P£.4r. FLO/! TInE KAXIXUff AVERAGE FLa~

6-HR 24-HR i2-HR 99.50-HR
+ (CF5J (HRi

iUS)
•

+ 16517. 22.50 16122. 12504. 5171. 3745.
(INCHES) 0.508 1.576 1. 956 1.958
iAC-FT J 7:m. 24802. 30770, 30199.

CUKULATIVE AREA = 295.00 sa Xl

ttt tIl tIt tIl ttt tIt ttt tIl ttt ttt ttt ttt ttt ttt ttt ttt Itt ttt ttt ttt ttt ttt tIt ttl tIl ttt Itt tIt ttt ttl ttt ttt ttt

utttttttttttt
I t
1 2 1
t t
t11tt11t1111U

ROUTE HYDROGRAPH 1-3 THROUGH REACH 2

HYDROGRAPH ROUTING DATA

47 RL

48 RS

ROUTING LOSSES
QLOSS
CLOSS

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

0.00 INITIAL LOSS
0.00 ADDITIONAL FRACTION LOST

8 NUKBER OF SUBREACHES
FLON TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
0.00 NORKING RAND DCOEFFICIENT

49 RC NOR~AL DEPTH CHAHHEL ROUTING
AHL 0.055 LEFT OVERBANK N-VALUE

AHCH 0.035 ftAIH CHANNEL N-VALUE
AHR 0.055 RIGHT OVERBANK N-VALUE

RLHTH 34375. REACH LfNGTH
SEL 0.0019 fNERGY SLOPE

EL~AX 0.0 ftAX. fLEV. FOR STORAGE/OUTFLON CALCULATION

CROSS-SECTIOH DATA
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--- LEFT OVERBANK --- + ------ nAIN CHANKEL ------- + --- RIGHT OVERBAH~ ---
~1 RY ELEVATION 2087.00 2087.00 2082.00 2080.00 2082.00 2085.00 2086.00 2087.00
~O RX DISTANCE 0.00 300.00 800.00 1200.00 1600.00 2000.00 2300.00 2460.00

ttl

CO~PUTED STORAGE-OUTFLO~-ELEVATIOKDATA
STORAGE 0.00 21.42 85.69 192.80 342.76 535.5; ?lS.30 1027.67 1312.03 1621.38
OUTFLO~ 0.(1) 16.31 103.5~ JO.5.J1 657.53 1192.17 2005.48 J086.29 4385.5:~ 5908.4!

£LEVATIOII 2080.00 2080.37 2080.74 2081.11 2081.47 2081. 84 2082.21 2082.58 2082.95 2083.32
STORAGE 1955.7J 2Jl~.07 2699.40 310S.7J 354U·? 4020.58 4539.31 5017.07 5683.28 6297.35
GUH LOW 7660.95 9649.97 11882.74 14366.81 17289.46 20738.81 24500.94 28598.67 33(m.OO 37790.61

ELEVATION 2083.68 2084.05 2084.42 2084. i9 2085.16 2085.53 2085.89 2086.26 2086. 63 2087,0(1

ttt WARHING ttt nODIFIED PULS ROUTING KAi' BE HU~ERICALLY UNSTABLE FOR GUTFLO~S BETWEEN 11883. TO 37791.
THE ROUTED HYDROGRAPH SHOULD BE EXA~IHED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAr IHFLOMS.
THIS CAN BE CORRECTED BY DECREASING THE TI~f INTERVAL OR INCREASING STORAGE (US[ A LOHGER REACH.)

ttt ttl ttt ttt ttt
HYDROGRAPH AT STATION 2

•
PEH FLO~ Tm KAXIMun AVERAGE FLa~

6-HR 24-HR i2-HR 99.50-HR
+ iCFS) (HR)

(crs)
+ 16m. 24.50 160ii• 12466. 5Jt.J. .3744.

(JHCHfSJ 0.507 1.572 1. 953 I. 957
(AC-fT) 7972 • 14726. .30714. 30785.

PEAK STORAGE TIKE KAXIMun AVERAGE STORAGE
6-HR 24-HR 7l-HR 99.50-HR

I- (AC-FTl iHRJ
427. 24.~O 420. 347. 161. 118.

PEAK STAGE TIKE KAXIKUK AVERAGE STAGE
6-HR 24-HR 72-HR 99.50-HR

+ (FEETJ fHR)

2085.05 24.50 2085.01 2084.47 2082.63 2081. 98

cunULATIVE AREA: 295.00 SO III

ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt

ttttttttutttt
t t

52 KK t SUB 4 t
t t
tUUtuu::u

RUNOFF FROIl SUBBASIN 4

SUBBASIN RUNOFF DATA

S4 BA SUBBASIH CHARACTERISTICS
TAREA 21.60 SUBBASIN AREA



Itttt:t:t:tt::tt t t::tt]ttttt:ttt:t:tt:t::t

PRECIPITATIOH PATA

t:lll:::l:ttll:::::lt11::t::: Paae 70

14PB STOR.~ 3.88 BASIN TOTAL PRfCIPITATIO~

15 PI INCRf~ENTAL PRfCIPITATION PATTERN
0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
O.(!! 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.0:
0.07 0.03 0.05 0.38 0.07 0.04 O.OJ 0.02 0.02 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 0.01 0.01

SCS LOSS R.m
STRTL
CHHB~

RTUP

0.47 IHITIAL ABSTRACTION
81.00 CURVE HU~BfR

0.00 PfRCENT I~PfRVIGUS AREA

56 UD SfS VIff[~SjOHL[SS U~I;GRAP"

TLAG 3.21 LAG

UNF HrPROGRAPH
3S fHP-Of-PERIOD ORDINATES

Ih.
1i94.
169.
18.

571. 1043. 1778.
1355. 1074. 847.
135. lOS. 85.
tJ. 9. 5.

246S.
689.
68.

28S1,
549.
54.

427.
42.

2871.
343.
34.

25:~S,

2i3,
28.

n53.
215.

tU UI ttl ttt
HYPROGRAPH AT STATION SUB 4

ttt

TOTAL RAINfALL: J.88. TOTAL LOSS: 1.86, TOTAL EXCESS: 2.02

PL~K FLOW TINE NAXIHUH AVERAGE FLOW
6-HP. 24-HR 72-HR 99.50-HR

+ (CFS) (HR.J
leFS)

+ 4125. 15.50 JI0l. lln. J91. 28.1.
mCHES) 1.335 2.019 2.021 1.021
(AC-FTJ 15J8. 2J25. 2328. 2328.

CUNULATIVE AREA = 21.60 SQ HI

Itt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt tIt ttt

tUUUUtUU
t t

57 KK t SUB4A t
t t
UtUtuuuu

RUNOFF FROH SUBBASIN 4A

SUBBASIN RUNOFF PATA

59 BA SUBBASIN CHARACTERISTICS
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TA~EA 18.50 SUBBASIN AREA

P~fCIPITATION PATA

H PB STO~/f J.88 BASIH TOTAL PRfCIPITATION

15 PI INCRflfENTAL P~fCIPITATIOH 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 0.05 0.38 0.07 0.04 0.03 0.02 0.02 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 0.01 0.01

60 LS SCS LOSS ~AT£

STRTL
CRYNBP.

RTIHP

0.47 IHITIAL ABSTRACTION
81.00 CURVf HUHBfR
0.00 PERCENT I"PERVIOUS A~EA

61 UD SCS PllffNSIOHLfSS UHITGRAPH
TLAG 3.40 LAG

•
tit

1968.
111.
24.28.

2220.
?'1.0••

2424.
328.
35.

5. 2.

UN IT HrOROGRAPH
36 END-Of-PE~IOP ORDINATES
1948. 2308. 2437.
636. 514. 412.
69. 55. 44.

t.J7. 408. 8(12. 1373.
1644. 1163. 987. 786.
168. 132. 107. 86.
20. 16. 12. 8.

ttt ttt tft ttt
HYDROGRAPH AT STATION SUB4A

ttt

TOTAL RAIHfALL = 3.88, TOTAL LOSS = 1.86, TOTAL EXCfSS = 2.02

PtAK FLOW 11IfE IfAXIIfUH AVfRAGE fLOW
6-HR 24-HR 72-HR 99.50-HR

f (as) (HR.I
(CfS)

+ 3440. 15.50 2626. 1004. JJS. 24'1.
lIHCHESJ 1.320 2.018 2.021 2.021
(AC-H) 1302. 1991. 1994. 1994.

CUlfULATIVE AREA = 18.50 S9 IfI

ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttl ttt ttt

UUtttt::tt::
t t

62 ~~ t 2 t COlfBINE 1-3 WITH 4 AND 4A
t t
ttt::tt::::::t

ADD THREE HYDROGRAPHS

64 He HYDROGRAPH COlf8INATIOH



Iconp 3 NunBER OF HYDROGRAPHS TO CO~5INE

ttl

:ttlttttttttttttttttttr;;::fl Page 22

ttl ttt ttt
HYDROGRAPH AT STATION

ttt
2

ttt

PEAK FLOW TUE nAXInun AVERAGE FLOW
6-HR 24-HR 72-HR 99.50-HR

+ (CFSJ (HRJ
(CFSJ

+ li871. 23.50 17400.
(INCHES) 0.483
(AC-fTJ 9628.

134U.
1.494

26701.

5882.
1. 958

34:n8.

4169.
1.964

35107.

CY~YLAiIVE AREA: 335.10 ~Q nI

ttl ttt ttt tt.t ttt ttl ttt ttt ttt ttt Itt ttt tt.t ttt ttt ttt ttt ttt ttt ttl 111 lIt ltl ttt tit ttl tit Itt Itt :.tt tIl Itt ttt

tUUU1UUU
1 t

65 r.K 1 SUB 5 t
t 1

lU1HUUUH
RUNOFF FRO~ SUBBASIN 5

SUBBASIN RUNOFF DATA

67 BA SUBBASIN CHARACTERISTICS
TAREA 49.70 SUBBASIN AREA

PRECIPITATION DATA

14 PB STOR.~ 3.88 BASIN TOTAL PRECIPITATION

15 PI

68 LS

69 UD

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 0.05 0.38 0.07 0.04 0.03 0.02 0.02 0.0l
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 0.01

SCS LOSS RATE
STRH 0.53 INITIAL ABSTRACTION

CRVNBR 79.00 CURVE NunBER
RTIIfP 0.00 PERCENT IIfPERVIOUS AREA

SCS DIIfENSIOHLESS UHITGRAPH
HAG 2.90 LAG

ttt

UNIT HYDROGRAPH
31 END-Of-PERIOD ORDINATES

531. 1576. 3226. 5J47. 6894. 7433. 7344. 6581. 5612. 4296.



Ittl::::tttttttttttt1!!1::tttt1:ttttttt::: :tttttt:t::tttt11:::1111111:: fog" 23

3195. 2447. 1918. 1496. 1141. 889. 689.
244. 189. 145. 111. 87. 71. 57.

6.

ttt U: Ht ttt ttt
HYVROGRAPH AT STATIOH SUB S

TOTAL RAIHFALL: 3.88. TOTAL LOSS: 2.01, TOTAL EXCESS: 1.87

PEAK FLail TIllE IIAXIIIU~ AVERAGE FLail
6-HR 24-HP. 72-.~R 99.50-HR

+ 1CF51 (HRJ
(eFSJ

+ 9311. 15.00 6(,~~O. 2443. 815. 590.
flHCHES! 1.277 1.866 1.867 1.80
(AC-FT.l JJ18. 4845. 4848. 4848.

CUI/ULATIVE AREA: 48.70 sa 1/1

528.
42.

402.
30.

313.
18.

ttt ttl ttt. ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt Itt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttl ttl ttt ttl ttt ttt

ttttuUUUU
t t

70 ~K t 3 t COll8IHE 1-4A /11TH 5
t t
uUUtHttU:

ADD TIIO HYPROGRAPHS

72 HC HYDROGRAPH COI/BIHATIOH
ICOIIP 2 HUll HER OF HYPROGRAPHS TO COIIBIHE

ttt

ttt ttt ttt ttt ttt
HYDRO GRAPH AT STATIOH J

PEAK FLOII TIllE IIAXIIIUII AVERAGE FLOII
6-HR 24-HR ]2-HR 99.50-HR

+ (CFSJ lHRJ
(CFS)

+ 19493. 22.50 18135. IHeo. 66:16. 4859.
(INCHES) 0.459 1.500 1.946 1. 952
lAC-H} 9389. J0705. J9842. J9955.

CUIIULATIVE AREA : J8J.80 SO III

ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt·ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt

7J K.K

UtUUtUUU
t t
t J t
t t
utUUUtltU

ROUTE HYDROGRAPH 1-5 THROUGH REACH J



Itltl11tl11tl111111111111t111111111111111:

HYD~OGRAPH ROUTING DATA

74 RL

75 RS

ROUTING LOSSES
QLOSS
CLOSS

STORAGE ROUT aG
NSTPS

ITYF
RSVRIC

r

0.00 INITIAL LOSS
0.00 ADDITIONAL FRACTION LOST

10 NU~BER Of SUBRfACH£S
fLO~ TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
0,00 WOR~IHG R AHD DCOEfFICIENT

76 RC NOR~AL DEPTH CHANNEL ROUTING
AHL 0.055 LEFT OVERBANK H-VALYE

ANCH 0,040 ~AIN CHANNEL H-VALUE
ANR 0,055 RIGHT OVfRBAHr. H-VALUE .

RLHTH 18750, REACH LEHGTH
SEi 0,0022 ENERGY SLOPE

ELnAX 0,0 NA~, ELEV, FOR STORA6EIOUTFLOW CALCULATION

CROSS-SECTION DATA
--- LEFT OVERBAH~ --- + ------ NAIN CHANNEL ------- f --- RIGHT OVERBAHY. ---

78 RY ELEVATION 2028,00 2026.00 102J.00 1020.00 lOlO.OO 202J,00 l026,OO 1028,00
77 RX DISTAHCE 0,00 JOO,OO 400.00 800,00 1500,00 1800.00 2400,00 2700,00

ttl

CO~PUTED STORAGE-OUTFLOW-ELEVATIOH DATA
STORAGE 0,00 1J5, 77 189,35 460,7J 64:~,91 856,91 1081.71 1324,31 1584,72 leU.94
OUTfLOIi 0.00 296,75 969.34 1963.72 3272,12 4898,21 6850.41 9139.56 121iJ,77 15t:49,70

ELEVATIOIi 2020,00 1020.41 1010.84 1021.16 2021.68 1022,11 1012,53 2022,95 2013,37 201.3,71
STORAGE 2158,96 2472,79 1804,42 315J,86 3521.11 3907,59 4316.81 4748,92 5203.92 5681.82
OUTF LON 19521.01 13794,42 28476,41 33573,50 39092, J4 45021,45 51411,53 58273,07 65610,36 7.J4!4. 74

ELEVATION 1024.21 1014.63 2025.05 2025,47 1015,89 2016.32 2026,74 1027.16 2027.58 2028,00

ttt WARNING ttt ~OP!FIED PULS ROUTING NAY BE NUNERICALLY UNSTABLE FOR OUTfLOWS BETNEEN 969, TO 734J5,
THE ROUTED HYDROERAPH SHOULD BE ErA~INED fOR OSCILLATIONS OR OUTFLOHS GREATER THAN PEAK IHfLONS,
THIS CAN BE CORRECTED BY DECREASING THE TI~E INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

tft UI UI ttl ttt
HYDROGRAPH AT STATION 3

PEAK FLOII TINE ~ArI~UN AVERAGE FLOII
6-HR 24-HR 72-HR n,50-HR

f (CFS) (HR)
(CFS)

+ 19501. 23,50 18917, 15436, 6689. 4857,
(INCHES] 0.458 1.496 1.944 1.951
lAC-H) 9380, 30617• 39802, 39938,

PEAK STORAGE TUE ~AXI~U~ AVERAGE STORAGE
6-HR 14-HR 71-HR 99,50-HR

f IAC-FTJ (HR)
216, 13.50 211, 184. 92. 67.

PEAK STAGE TUE NAXINU~ AVERAGE STAGE



l1111tt111 1ttll111tt1111tlll11111111111111

b-HR 24-HR n-HR 9:f.50-h'R
(fEW iHRJ

2024.21 23.50 2024.14 2023.75 2022.04 2021.50

CUnULATIYE AREA: 38LSO $Q WI

l1ttlltttttltltttttttt:;ttttt Page

ttt ttt ttt ttt ttt ttt ttl ttt tIt ttt ttt ttt ttt ttl ttl ttt ttt ttt ttt ttt tit ttt ttt ttt ttt ttt ttt ttt ttt Itt tIt ttl ttt

HtHUHHm
t t

79 n t SUB 6 t
t 1
UHHtltHHt

RUHOFF FROH SUBEASIN 6

SUBBASIH RUHOFF DATA

81 SA SUEBASIN CHARA:'T£RISTICS
TAR fA 23.70· SUBBASIN AREA

PRECIPITATION DATA

14PB STORJf 3.88 BASI~ TOTAL PRECIPITATION

15 PI IHCRfnEHTAL PRECIPITATION PATTfRN
0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 (j tl i

o'.'J

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02
0.02 0.03 0.05 0.38 0.07 0.04 0.03 0.02 0.02 0.01
0.01 0.01 0.01 0.01 O.()! O.O! 0.01 0.01 O.Ot (1.(11

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

82 LS SCS LOSS tATE
STRTL

CRYHBR
RTI.~P

0.47 IHITIAL ABSTRACTION
81.00 CURVE HUnBER
0.00 PERCENT InPERVIOUS AREA

83 UD SCS DIWfNSIONL£SS UNITGRAPH
TLAG 2.59 LAG

ttl

UNIT H)'PROGRAPH
28 EHD-OF-PERIOD ORDIHATES

335. 1018. 2110. 332.3. 3942. 4007. 3656.
1256. 963. 727. 540. 406. 303. 225.

73. 55. 42. 33. 25. 17. 10.

3109.
171.

3.

2332.
129.

1683.
97.

ttt ttl ttt tt:
HYDROGRAPH AT STATION SUB 6

ttl

TOTAL RAIHFALL = 3.88, TOTAL LOSS = 1.86. TOTAL EXCESS = 2.01

PEAK FLOM TUE ftAXI~UW AVERAGf FLOM
6-HR 24-HR 72-HR 99.50-HR

+ reFS) (HRJ



Itttttttt:::;t::t:tttt::tt::tt:tt:tttt!l:t

(US}

+ 5325. 14.50 3647. 1287. 429. 311.
ilNCHW I.W 2.020 2.1.l21 2.021
iAC-fT) 1809. 2554. 2555. I'U"C"C

i. ..J,JoJ.

CUKULATlVE ARf.4 = '1J.70 SQ If!

ttlttttlttttt:tt:tt:::.:l;::: PagE 26

ttt ttt ttt ttf ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt

uUUtttutH
t t

84 Kt t SUB 7 t
t t
ttttHUtttW

RUHGFr FROH SUBPASIH i

SUBBAS!N RUNOFF DATA
.

86 SA SUBBASIN CHARACTERISTICS
TAREA 44.70 SUB8ASIN AREA

PRECIPITATION DATA

14 PB

15 PI

87 LS

88 UO

STOR!! 3.88 BASIN TOTAL PRECIPITATION

INCR[~£NTAL PRECIPITATION PATTERN
0.00 (J. 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 0.01 0.02
0.02 0.03 0.05 0.38 0.07 0.04 0.03 0.02 0.02 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 0.01 0.01

SCS LOSS RATE
STRTL 0.5.3 INITIAL ABSTRACTION

CRVNBR 71.00 CURVE NUftBER
RTIftP 0.00 PERCENT IftPERVIOUS AREA

SCS DIWENSIONLESS UNITGRAPH
HAG 4.01 LAG

ttt

UNIT HYDROGRAPH
42 END-OF-PERIOD ORDINATES

214. 665. 1279. 2134. J217. 4178. 4777 • 5036. SOJ8. 4792.
4389. J909. J288. 2618. 2116. 1739. 1431. 1210. 100J. 825.
679. 560. 466. J81. J15. 259. 214. 179. 146. 122.
101. 8J. 69. 57. 49. 42. J5. 28. 21. 15.
10. 4.

ttt ttt ttt ttt
HYDROGRAPH AT STATION SUB 7

ttt

TOTAL RAINFALL = J.88, TOTAL LOSS = 2.01~ TOTAL EXCESS: 1.87



111::111111ttltl1:111:1t:::l::tl::tl1ttltt

PHK FLOW 11M NAXINun AVERAGE FLOW
6-HR l~-HR 71-HR 99.50-HR

(CFS.I IHR.I
{CFS.I

+ 6689. 16.50 5465. 223S. 748. 541.
(IHCHES) 1.137 1.862 1.867 1.867
(AC-H.I 2710. 44.39. 4450. 4450.

CUKULATIVE AREA = 44.70 SO NI

tllttI1:ttttttt:tI111:::1:::t F.qe iT

tIl ttt ttt ttl ttt ttt ttt ttt ttt ttt ttt Itt ttt ttt ttl ttt tt: ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttl ttt ttt

ttHtUtttUU
t t

81 rK: 4 t COnBINf 1-5 WITH 6 AND 7
t t
lH:WtlHtU

ADD THREE HYDROGRAPHS

91 He HYDROGRAPH COKBINATIOH
ICOKP 3 NUKBER OF HYDROGRAPHS TO COKBIHE

tH

ttt ttt ttt tu ttt
HYDROGRAPH AT STATION 4

PL4r. FLOW TUE HAXIHU~ AVERAGE FLOW
6-HR 24-HR ]2-HR 99.50-HR

+ ICFS.l IHR)
(CFS)

+ 17317. 16.00 23264. 18H8. 7858. 5709.
{INCHES} 0.478 I.SH 1. 939 1.946

IAC-H} 11536. 36590. 46i59. 46943 •

CUHULATIVE AREA = 452.20 SO HZ

ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt

92 KK

uuuu::tUt
t t
t 4 t
t t
uuuuuuu

ROUTE HYPROGRAPH 1-7 THROUGH REACH 4

HYDROGRAPH ROUTING DATA

93 RL ROUTING LOSSES
QLOSS 0.00 INITIAL LOSS
CLOSS 0.00 ADDITIONAL FRACTION LOST

94 RS STORAGE ROUTIHG
NSTPS 10 HUKBER OF SUBREACHES



1ttttttttt.ttttttttttt t tttttttttttttttttttt

ITYP fLOU TYPE Of INITIAL CONDITIOH
RSVRIC -1.00 INITIAL CONDITION

X 0.00 MOR~IHG RAND DCOEffICIEHT

95 RC NORXAL DEPTH CHAHNEL ROUTIHG
A~L 0.050 LEfT OVERBANK N-VALUE

AHCH 0.040 ~AIH CHANNEL N-VALUE
AHR 0.055 RIGHT OVERBANK N-VALUE

RLHTH 38541. REACH LENGTH
SEL 0.0023 ENERGY SLOPE

ELnAX 0.0 HA~. ELEV. FOP 5TBRAGEIOUTFLOM CALCULATIOH

ttttttttttttttttttttttttttttt ?aqe

CROSS-SECTIOH DATA
--- LEFT OVERBANK --- + ------ nAIH CHANNEL ------- f --- RIGHT OVERBANK ---

97 Rf ELEVATION 1946.00 1944.00 1942.00 1940.00 1940.00 1942.00 1944.00 194£..00
96 Rt DISTAHCf 0.00 200.00 506.00 800.00 1500.00 1700.00 1900.00 2100.00

tU

CO~PuTEP STORAGE-OUTFLOW-ELEVATION DATA
5T o.~ AGf. 0.00 101.• 61 435.28" 686.01 958.80 1253.64 1570.55 1909.5/ 1270.53 2i.53.60
OUTFW 0.00 18[·.86 606.63 1720.96 1011.18 3006.15 4178.09 S6n .08 i458.64 9454.66

ELEVATION 1940.00 1940.31 1940.63 IHO.95 1941.26 1941.58 1941.89 1942.21 1942.53 1942.84
STOtAGf 305S ,74 3485.n 39J5.19 4406.25 4895.94 5403.18 5928.27 6470.90 7031.18 7609.10
01lTFLOli IH70.H 14108.74 16773. Oi 19671.49 22809.45 26177.34 29776.47 33608.45 37675.14 41978.54

HHATIOH 1:l4J.16 1943.47 1943.79 1944.11 1944.42 1944.74 1945.05 1945,37 1945.68 1946.00

ttt MARHIHG ttt HODIFIED PUiS ROUTING HAY BE NU~ER!CALLY UNSTABLE FOR OUTFLOMS BETMEEN 5679. TO 41979.
THE ROUTED HYDRGGRAPH SHOULD BE EIAHINED FOR OSCILLATIONS OR OUTFLOMS GREATER THAN PEA~ IHFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIHE INTERVAL OR INCREASING STORAGf (USE A LONGER REACH.)

ttt ttl ttt tU tU
HYDROGRAPH AT STATION 4

PEAK FLON TInE nAXI~UH AVERAGE FLON
6-HR 14-HR 72-HR 99.50-HR

+ (eFS.! (HRJ
(CFS)

+ 16730. 18.00 2Z948. 18261, 7832. 5693.
(INCHES) 0.472 1.502 1.932 1.941
(AC-H) 11379. 36211. 46601. 46814.

PEAK STORAGE TIHE ~AXInu« AVERAGE STORAGE
6-HR 24-HR 72-HR 19.50-HR

+ (AC-H) (HRJ
548, 18,00 491. 416. 207. 152.

PEAK STAGE TUE ~AXIHU« AVERAGE STAGE
6-HR 24-HR ]2-HR 99.S0-HR

+ (fEET .I (HR.!
1944.79 18.00 1944.43 1943.12 1941.15 1941.60

cunULATIVf AREA: 452.20 SO U

ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt



tttttllltttttttttttt.tttttttttttttttttttttt

Utlltltttlltt
I I

98 ~K I SUB 8 t.
I I
IUUttUUUt

RUNOFr rRO~ SUBBASIN 8

SUBBASIN RUNOFF DATA

100 BA SUBBASIN CHARACTERISTICS
TAREA 31.30 SUBBASI~ AREA

PRECIPITATIOH DATA

tttttttt:tttlltttttttttttttt; P.Q~ 27

14 PB STO,~,~ 3.S8 BASIN TOTAL PRECIPITATION

15 PI INCR[~EHTAl PRECIPITATION PATTERN
0.00 O.Oj 0.01 0.01 O. (11 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
0.01 0.03 0.05 • 0.38 0.07 0.04 0.03 0.02 0.02 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 0.01 O.Oi

10! LS SCS LOSS RATE
STRTL

(RVNER
RiHP

0.50 IHITIAL ABSTRACTION
80.00 CURVE NunSER
0.00 PERCENT I~PERVIOUS AREA

102 UD SCS DlnEHSIONLESS UHITGRAPH
TLAG 2.89 LAG

ttt

344- 1022• 2012.
2041. 1563. 122S.

ISS. 120. n.
3.

UHIT HYOROGRAPH
31 EHo-or-PERIOD ORDINATES

3463. 4458. 4794. 4725.
955. 724. 566. 438.
70. 55. 45. 36. 26.

359i.
256.
18.

2741.
198.
It.

HI ttl ttl ttl
HYDROGRAPH AT STATION SUB 8

ttt

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

PEAK FLOII THE ~AXlnun AVERAGE FLOH
6-HR 24-HR 72-HR 99.50-HR

+ (CFS) (HRJ
(CFS)

+ 6274. 15.00 4494. 1634. 545- 394.
mCHfS.I 1.335 1.942 1.943 1.943

(AC-FT.! 2228. 3241. .. 3243- 3243-

CU~ULATIVE AREA = 31.30 SO III
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ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttl ttt ttt ttt ttt ttt ttt ttt ttt tlt ttt ttt ttt ttt ttt ttl til ttl ttt ttt ttl

UUtUUttut
t t

103 KK t SUBSA t
t t
ttUUUUtttt

RUNOFF FRO~ SUBBASIN SA

105 B4 SUBBASIN CHARACTERISTICS
TAPEA 16.20 3UBBA3IH AREA

PRECIPITATION DATA

14 fB STan 3.8S BASIN TOTAL PRECIPITATION

15 PI IHCREMENTAL PRECI~ITATION PATTERN
0.00 0.01 O. (/1 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 0.05 0.38 0.07 0.04 0.03 0.02 0.02 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 0.01 0.01 0.01

SCS L052 l~Tf

STRTL
CRYN5,~

RTIMP

0.50 INITIAL ABSTRACTIOH
80.00 CURVE HU~BER

0.00 PERCENT IMPERVIOUS AREA

107 UD SCS DIMEHSIONLESS UHITGRAPH
HAG 2.33 LAG

ttt

UNIT HYPROGRAPH
25 END-OF-PERIOD ORDINATES

210. 896. 1876. 2740. 302S. 2890. 24i3.
704. 514. 374. 273. J98. J44. 106.

31. 74. H. J1. ~

J.

J880.
77.

1302.
56.

9H.
41.

ttt tft ttl ttl
HYDRO GRAPH AT STATIOH SUBSA

ttt

TOTAL RAINFALL: 3.88. TOTAL LOSS: J.94, TOTAL EXCESS: 1.94

PEAK FLail rUE IAlIIUM AVERAGE FLOII
6-HR 24-HR 72-HR 99.50-HR

+ (crSJ (HPJ
(crs)

+ 3764. 14.50 2457. 846. 282. 204.
(IHCHES) 1.410 1.943 1.943 1. 943
(AC-HJ 1218. J678. 1679. 1679.

CU~ULATlrf AREA: 16.20 SO ~I
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ttt ttt ttt tt: ttl ttt ttt ttt ttt ttt tIt ttl ttt ttt ttl ttt tll ttt ttt ttt ttt tll llt tlt 111 lIt ttt ttt ttt ttt ttl ttt ttt

UUUlttttUl
t 1

108 ~~ 1 S t CO~BJHf 1-7 WITH S AHf SA
t 1
:UUUUUttt

ADD THREE HrVROGRAPHS

110 He HYPROGRAPH CO~EI~ATIOH

I[O~P 3 NUHE£~ OF HYDROGRAPHS TO CO~&IHE

ttl

MAXI~U~ AYfRAc£ FLO~

£.-HR 24-;iR 72-HR

ttl

PEA/, FLOW TI~f

+ ICFS) i HF..l

+ 3112.1. 18.00

ttt tH
HYDROGRAPH AT STAT 10M

mSI
16075.

llJiC4W 0.485
IAC-FTJ 12930.

19520,
1.453

38717•

ttl

5

8641.
1.929

51417.

99.50-HR

629:.
1.941

5m6.

CUMU~ATIY£ AREA = 499.70 S~ ~J

:tt ttt ttl ttt ttt ttl :It :tl ttl :t: ::: ::: llt ttt :tt t:: ttt :tt t:t ::: ttt ::t :tt :It ttt :tt ttt ttt tIt ttl ttt ttt tlt

UUIHtUUtt
t 1

111 ~K : SUB 9 1
: t
UUUtUUUt

RUNOFF fROft SUBBASIN 9

SUBBASIN RUNOFF DATA

113 BA SUBBASIN CHARACTERISTICS
TAREA 52.20 SUBBASIN AREA

PRECIPITATION DATA

14 PB STORK 3.88 BASIN TOTAL PRECIPITATION

15 PI

114 LS

IICREftENTAL 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 0.05 0.38 0.07 0.04 0.03 0.02 0.02 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 0.01 0.01

SCS LOSS RATE



Ittl:::ll:t:tl:ltlltll:::::::::::::11tll::

STPTL 0.50 INITIAL ABSTRACTION
CRVHBR 80.00 CUfVE HU~BE~

RTI~P 0.00 PERCENT I~PERVIOUS A~EA

115 UO ses OI~EHSIOHLESS UHITGRAPH
TLAG 3.02 LAG

ttl

UHIT HrPROGRAPH
32 END-OF-PERIOD ORDIHATES

517. 1519. 3115. 52lJ, 6871. 7~4S. 7~58.

3t;S7. 284~. 220L 17~3. 1380. 10i:2. 82t.
304. 2J? 18S. W. 112. 8:i. 73.
20. 8.

70H. 61 e·2. 4?75.
649. 50.5, m.
59. 45. F..

ttf HI ttl ttl
HYDR05RAfH AT STATIO~ SUB'

ttl

TOT.A~ RAI Hi AU = 3.88. TOTAL LOSS = 1. 94. TOTAL £tCESS = 1.94

PE AI FLOW TInE WBU~ .4VfP"4GE FLOW
~-HR 24-HP. 72-H~ 99.50-HR

+ ICFSi IHR}

(e[SI
+ 10078. 15.00 nil. 2i25, 909. 658.

mCilES} 1. 317 1.942 1.943 1. 943
I.AC-FTJ .3665, .5405, 54M. 54Q:i •

tl: ttl ::: ttl ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt Itt ttl ttt ttl ttt ttt ttt ttt

UtuutUttU
1. t

lIt KK t 6 t CO~BINE I-SA WITH 9
I I
UtUUUUttt

ADD TMO HYDROGRAPHS

118 He HYDROGRAPH eO~BIHATION

leO"p 2 HU"B£R Of HYDROGRAPHS 70 CO~BlH£

Itt

ttl Itt ttt ttt ttt
HYDR06RAPH AT STATION 6

PEAK fLOW TUE 8AXIWUW AVERAGE fLO~

6-HR 24-HR 72-H~ 99.50-HR
+ (US) URI

(CFS)

+ 36933. 17 .50 30286. 21849. 9548. 6949.
mCHESI 0.510 1.472 1. 930 1.941
(AC-FTJ 15018. 43337. 56815. 57145.



Ittttttttttttttttttttttttttttt:ttt:::t:t:l

CU~ilLATIVE AREA: SSI.90 S~ ~I

tttt:ttttlttlllttttltttt1ttIt ~aoE 33

ttt ttt ttt ttt ttt tIt ttt ttt ttt ttt ttl ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt tt1 ttt ttt

tttttUHHW
t t
t :. t
t t
tUtUUHtttl

ROUTE HYPROGP.APH 1-9 THROUGH REACH S

HYDROGRAPH ROUTING DATA

120 RL ROUTING iOSSEZ
QLOSS 0.00 INITIAL LOSS
CLOSS 0.00 ADDITIG~4L rRACTIOk LOST

12i RS STORAGE ROUTlHG
NSTPS

ITrP
W'RIC

X

6 HUMBER OF SUBREACHES
FLO~ TYPE or INITIAL CONDITION

-1.00 INITIAL CONDITION
0.00 WGR~IHG RAND DCOfFrlCIENT

122 RC HOR~AL DEPTH CHANNEL ROUTIHG
ANi 0.055 LEFT OVERBANK H-VALUE

AHCH 0.040 ~AIN CHANNEL H-VALUE
AHR 0.05S RIGHT OVERBANK H-VALUE

RLNTH 18229. REACH LENGTH
SEi 0.0033 EHERGY SLOPE

EL~Ar 0.0 WAX. ELEV. FOR STORAGE/OUTFLON CALCULATION

CROSS-SECTION DATA
--- LEFT OVERBAH~ --- + ------ "AIN CHANNEL ------- + --- RIGHT OVERBANK ---

11~ RY ELEVATION 1887.00 1885.00 1883.00 1880.00 1880.00 1884.00 1885.00 1888.00
123 RX DISTANCE 0.00 500.00 1100.00 1150.00 1250.00 1260.00 1460.00 1480.00

ttt

STORAGE
OUTf LON

ELEVATION
STORAGE
OUTFLOIi

ELHATION

0.00
0.00

1880.00
136.01

3153.58
1884.21

18.33
51.31

1880.42
454.16

4064.32
1884.63

COWPUTED STORAGE-OUTFLOII-ELEVATION DATA
38.08 59.26 81.86 105.88 131.32

165.34 330.19 542.2S 800.10 1103.32
1880.84 1881.26 1881.68 1882.11 1882.53
609.26 790.31 990.41 1209.55 1447.73

5240.03 6750.94 8562.14 10683.76 13127.99
1885.05 1885.47 1885.89 1886.32 1886.74

IS8.18
1452.02
1882.95
1703.65

16047.79
1887.16

194.51
1896.19
1883.37
1963.69

19538.98
1887.58

2SJ. 12
2449.66
1883. 7'?
2224.22

23353.33
1888.00

ttt IARNING ttt WOPIFIED PULS ROUTIHG WAY BE NU~ERICALLY UNSTABLE FOR OUTFLOMS BETMEEN 330. TO 23353.
THE ROUTED HYDROGRAPH SHOULD BE EXA~INED FOR OSCILLATIONS OR OUTFLOMS GREATER TRAN PEAK INFLOWS.
TNIS CAN BE CORRECTED BY DECREASING THE TIWE INTERVAL OR INCREASING STORAGE (US£ ALONGER REACH.)

ttt ttt ttl
HYPROGRAPH AT STATION

ttt
5

ttt

PEAK HON TIU WAXI~U~ AVERAGE FLOIi
6-HR 24-HP. 72-HR 99.50-HR



1tt:1:1111J1111111111:11:::11111:1:tll1tl1

+ (CFS) (HPI
ICfS)

+ 36672. 18.50 30201. 21784. 9545. 6945.
(INCHES) 0.509 1.468 1. 930 1. 940
(AC-FTJ 149 75. 43208. 56797. 57106.

PEA~ STORAGE TIllE IIAXIIIUII AVERAGE STORAGE
6-HR 24-HR 72-HR 99.50-HR

f IAC-FT./ (HR.I
522. 18.50 449. 350. 160. 117.

PEA~ STAGE TIllE IIAXIIIUII AVERAGE STAGE
6-HR 24-HR 72-HR 99.50-HP

+ (FEW (HR}
1889.47 18.~O 1888.76 1887.80 1885.02 1883.79

CU~ULATIVE AREA = SSl.?O SQ 111

:::tlt:::::l1:tl:11t:l11::111 Pigt 34

:1: :t.t ttt ttt ttt ttl tIl ttt ttt ttt ttt ttt ttl ttt tIt ttl ttt. ttt ttt ttt ttt ttt ttl :tt ttl Itt Itt ttt ttt ttt ttt 111 ttt

tUUUltH:lt
1 t

125 ~~ t SUBIO t
: 1
UUltUttUtl

RUNOFf FROII SUBBASIN 10

SUBBASIN RUNOFF PATA

127 BA SUBBASIN CHARACTERISTICS
TARfA 17.00 SUBBASIN ARE~

PRECIPITATION PATA

14 PB

15 PI

J.88 BASIN TOTAL PRECIPITATIOH

INCREIIENTAL 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 O.OJ 0.05 0.38 0.07 0.04 0.03 0.02 0.02 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 <l.OI

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

128 LS SCS LOSS RATE
STRTL

CRVHBR
nup

0.53 INITIAL ABSTRACTION
79.00 CURVE NU/IBER
0.00 PERCEHT I/IPERYIOUS AREA

129 UP SCS DI/lfHSIOHLESS UNITGRAPH
TLAG 2.50 LAG

ttt

UNIT HYDROGRAPH
27 EHD-Of-PERIOP ORPINATES



tt:",:"""""::",::,,t:,::,::t:,:tt:t tttttttttttt::tt:::ttt:tl::Jt PiC~ 35

260. 795. 1660. 2537. 2957. 2957. 2624. 2165. 1563. 1131.
83i· • 638. m. 352. 262. 194. 144. J07. 80. 59.
44. 33- 26. 20. 14. 8. 3.

ttt ttt ttl ttl tt:
HYVROGRAPH AT STATION SUBI0

TOTAL RAINFALL: J.SS, TOTAL LOSS: 2.01, TOTAL EXCESS: 1.87

PEAK FLOW TI"E W:I"U~ AVE RAGE FLOW
t·-HP. 24-HR n-HR 99.50-HR

-I IUS·1 IHRi
lCFSJ

+ Jd~1. 14.50 242t, . 85L 284. 20L
(I NCHfS.i 1.J2i 1.8t,f 1.80 1. 867

iAC-FTJ WL Ibn 1691. 1692.

CU"ULATIVE AREA = li.OO SG "1

:tt ttt ttl ttt Itt tt: tt~ ttt ttt ttt ttt tIt ttl ttt ttt Itt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt

ttttUt::UtU
t t

IJO H t SUB!! t
t t
ttUUtttttttt

RUNOFF FRO~ SUBBASIN 11

SUBBASIN RUNOFF PATA

1J2 SA SUBBASIN CHARACTERISTICS
TAREA 20.20 SUBBASIN AREA

PRECIPITATION DATA

14 PB STOR" 3,88 BASIN TOTAL PRECIPITATION

J5 PI

133 is

IH UD

IHCRE"ENTAL PRECIPITATION PATTERN
0,00 O.OJ 0.01 0,01 0.01 0,01 O.OJ 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 0.05 0.38 0.07 0.04 0.03 0.02 0.02 0.01
0.01 0.01 0.01 0.01 0.01 O.Ot 0.01 0.01 0.01 0.01
O.OJ 0.01 0.01 0.01 0.01 0.01 0.01 O.OJ

SCS LOSS RATE
STRH 0.56 INITIAL ABSTRACTION

CRVNSR 78.00 CURrE NUNSER
RTUP 0.00 PERCENT IHPERVIOUS AREA

SCS DIHENSIONLESS UNITGRAPH
HAG 3.04 LAG

Ut

UNIT HYPROGRAPH



Iff:::t:r:ttttttt::::: rttt:t:t:::::t::::t: t:lt::t:l::l:1:11::tt::::1::1 Pige 36

32 EHD-Of-PERIOD ORDI~A7£S

197. 578. 1185. 1995. 2627. 29H. 2947.
1448. 1114. 8t,6. ~n. 543- 4J i. m.
121. 95. 75. 58. 45. 36. 29.

9. 4.

2775.
25i.
14.

2390.
200.
18.

194f.
154.
13.

nt ttt ttt ttt
HYVRaGRAPH AT STATION SUBll

ttt

TOTAL RAINFALL = 3.8S. TOTAL Lass = 2.09. TOTAL EXCESS = 1.79

PEA~ fLO~ Tm 'WBU~ ,mU6£ FLOW
6-H~ 24-HR 7i-HR 99.50-HR

+ (cr~7) rHR!
(CfS.I

+ 35Jl. 15.00 2614. 973. .324. 235.
! 1~[Hg) 1,2(!! 1 ~Qf 1 7~" 1.inII· , •

IAC-n.i 12:~6 /I 1929. 1'130. 1'~ 3t}.

CU~ULATlVE AREA: 20.20 SG ~l

ttl :t1 ttt ttt ftt ftt tt1 ttf tft ftt tll tt: ltt ttt ttl ttt t1t ttt ttl ttl ttt ttt ttt ttt ttt tll ttt tll ttt rtl ttt t:t tft

UUtlfltUm
1 1
t 7 1
1 1
tttuu:Uttlt

COK8IHE 1-9 WITH 10 A~r 11

ADD THREE HYDRDGRAFHS

III He HYDROGRAPH COKBIHATlON
lCD~P 3 HUKE£R Of HYVROGRAPHS TO COKBIN£

ttl

ttl ttt ttl ttl ttl
HYDROGRAPH AT STATION 7

PW fLOM TlU KAXIKUK AVERAGE FLOM
6-HR 24-HR 72-HR 99.50-HR

+ reFS} (HR)
(CFS)

+ 39628. 18.50 32637. 23239. 10150. 7385.
mCH£S.l 0.515 1.467 1.922 1.933
(AC-FJ) 16183. 46M3. 60394. 60729.

CUKULATIVE AREA = 589.10 59 U

:tt ttt ttt ttt ttt ttt ttt ttt t:t :tt :tt ::t ttt ::t ttt ttt :tt t:t :tt :tt ttt ttt ttt tt: :tt :tt t:t :tt ttt ttt ttt ttt ttt

138 U

nnnuttttn
t :
t 6 t ROUTE HYDROGRAPH 1-11 THROUGH REACH 6
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t 1
UU:U::::::t

HYDROGRAPN ROUTIHG DATA

t::t:::::::t:t::::1:::::1:::: Pa~e 3i

139 RL

140 RS

ROUTING LOSSES
QLCSS
CLOSS

STORA~E ROUTING
NSTPS

lTYP
RSVRIC

X

0.00 IHITIAL LOSS
0.00 ADDITIO~AL FRACTION LOST

6 HUMBER OF SUBREACNES
FLO~ TYPE OF INITIAL CONDITION

-1.00 INITIAL CG~DITIOH

0.00 ~OR~IHG R AHD 0 COEFFICIENT

141 Ie HORHAL DEPTH CHANHEL ~OUTIHG

AH: 0.050 LEFT O~fRSAH~ H-~ALU£

AHCM 0.035 ftAI~ CHANNE! ~-VALUE

ANR 0.050 RIGHT OVERBAH~ H-VALUE
RLHTH 2~042. REACh LENGTH

SEL 0.0029 EHERGt SLOPE
EL~AX 0.0 MAX. ELEV. FOR STORAfEiOUTFLOW CALCULATIOH

CRCSS-SECTION DATA
--- LEFT OVERBAH~ --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERB.4H~ ---

143 RY ELEVATION 1827.00 1823.00 1822.00 IS20.00 1820.00 1811.00 1823.00 1824.00
142 FoX DISTAHCE 0.00 300.00 700.00 900.00 140(..00 liOO.OO 2100.00 2600.00

ttl

CO~PUT£D STORAGE-OUTfLO~-EL£VATIOHDATA
5T OR.AGE 0.00 126.36 28S .18 47£.11 613.48 935.18 1205.21 1521.68 lSee.S5 2~'.~'1,95

OUTFLOW 0.00 221.74 778.11 1666.20 2959.85 4584.49 6£,13.62 9108.09 12024.19 15Jt1.07
ELfVUION 1820.00 1820.37 1820.14 1811.11 1821.47 1821.84 1822.21 1822.58 1812.95 1823.32

STOR4Gf 2759.i4 3265.77 3792.80 4325.91 4865.11 5410.39 5961.76 6519.21 7082.n 7652.38
OUTFLO~ 19217.51 2364:'.77 28820.25 3H95.4t, 40652.78 47277.80 54358.92 61886.63 69852.18 7825l.25

fLEVATIOIi 1823.68 J824.05 1824.42 J824.79 1825.16 J825.53 1825.89 1826.26 1826.63 1827.00

ttt WARHING ttt ~ODIfIED PULS ROUTING "AY BE NUftERICALLY UNSTABLE fOR OUTFLO,S SET~EEH 12014. TO 78251.
TH£ ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIOHS OR OUTFLOWS 6REATER THAH PEAr, I"FLO~S.

THIS CAH Sf CORRECTED SY DECRfASING THf 11"£ IHTERVAL OR IHCREASIHG STORAGE CUSE A LONGER REACH.J

Ul Ut ttt ttl ttt
HYDROGRAPH AT STATION 6

PEA« FLOW 11"E "ArIftU~ AVERAGf FLOW
6-HP. 24-HR 72-HR 99.50-HR

+ CefS} CHR}
CCFS}

+ 38617 • 19.50 31557. 23158. 10133. 7372.
CIHCHES} 0.514 1.462 1.919 1. 929

CAC-FTJ 161H. 45932. 602:H. 60621.

PfA« STORA6f TUE "ArI~Uft AVfRAGE STORAGE
6-HR H-HR 72-HR 99.50-HR

+ (AC-FTJ (HRJ
781. J9.50 689. 527. 257. 189.



Itttttttlltttttttttttttttttttttttttt t ttttt

PEA~ STAGE Tm ~ArIMUM AVERAGE STAGE
6-HR 14-HP n-HR 9:~ .50-HR

+ 1FffT.J CHR.I
1815.04 J9.50 J814.66 1813.95 1812.18 1821.70

CUMULATIVE AREA: 5$'l.10 Sq MI

ttttttttttttttltttttttltttttt Pac~ 38

ttt ttt ttt ttt ttt ttt ttt ttt ttl ttt ttt ttt tt: ttt ttt ttt ttt ttl ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttl ttt ttt ttt ttt

ttUtttttut.U
t

/44 ~t t SUB1] t
t t
uuuutuu:

RUHOFF FRO~ SUBBASIH 12

SUBBAS;- RUNOFF DATA

14~ SA SUBBASIH CkARACifP,ISTICS
TAREA 10.60 $UBBAS:~ AREA

PRECIPITATION DATA

14 PB STORM 3.88 BASIN TOTAL PRECIPITATION

15 PI

147 LS

148 UD

INCREMENTAL PRECIPITATION PATTERN
0.00 0.01 0.01 0.01 0.01 0.01 0.01 O.OJ 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02
0.01 0.03 0.05 0.38 0.07 0.04 0.03 0.02 0.02 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 0.01 OJ}! 0.01

SCS LOSS RATE
STRTL 0.53 INITIAL ABSTRACTION

(RVKER 79.00 CURYE HUMBER
RTIMP 0.00 PERCENT I"PERVIOUS AREA

SCS DIMENSIONLESS UNITGRAPH
HAG 1. 98 LAG

ttt

UNIT HYDROGRAPH
12 EHD-Of-PERIOD ORDINATES

279. 889. 1781. 2267. 2241. 1890. 1369. 905. 627. 446.
307. 214. 148. 102. 71. 49. 34. 24. 18. 12.

7. 2.

ttt ttt ttt ttt
HYDROGRAPH AT STATIOH SUB12

ttl

TOTAL RAINfALL: 3.88, TOTAL LOSS: 2.01, TOTAL EXCESS: J.87

PEA~ FLOW TUE "AXIMUM AVERAGE fLOM
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SUBBASIN RuHOFF DATA

371 FA SUBBASIN CHARACTERISTICS
TAREA 101.30 SUBBASIN AREA

PRECIPITATION DATA

372 PB STOR,~ 3.93 BASIN TOTAL PRECIPITATIOH

373 PI INCRBEF.4L PRECIPITATION PATTERN
0.00 0.01 0.01 o ··/i 0.01 O.Ot 0,01 0.01 0.01 0.01•v.

0.01 0.01 0.01 0.01 0.01 0.01 0.01 O.Ot 0,02 0.02
0.01 0.03 0.05 0.38 0.07 0.04 0.03 0.02 0,(:2 0,01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.('1
0.01 0.01 0.01 .0.01 0.01 0.01 (f,01 O. (IJ

Sf) LOSS Rom
SHU

CRVHB.R
RTlHP

0.41 IHITIAL ABSTRACTIOH
83.00 CURVE NUHFER
0.00 PERCENT IHPERVIOUS AREA

3S4 UP SCS DI~EHSID~"E$S U~ITGRAPH

TLAG 4.85 LAG

8761. 9401. 9580.
3981. 3382. 2876-
818. 694. 590.
165. 139. 121.
28. 19. 9.

tt:ttl
SUB29

u.~ Ii Hi'DROGR.4PH
50 EHD-Of-PERIOD ORDIHAT£S
4361. 6120. 7660.
6809. 5m.. ·ms.
1313. 1115. 959.
266. 121. 194.
58. 47. J8.

-,,," :HJ. 1773. 288.5.i~~.

9523. 9062. 8426. 7t:98.
2481. 2138. 1829. 1546.
500. 429. 365. 314.
103. 92. 81. 69.

ttt ttl ttt
HYDROGRAPH AT STATION

TOTAL RAINFALL = 3.93, TOTAL LOSS = 1.70! TOTAL E~CESS = 1.23

PEAK FLOII TUE WAXIWUW AVERAGE FLO.
6-HR 14-HR ]2-HR 99.50-HR

+ (US) (HRJ
(CFS)

+ 15962. 17 .00 13675. 6021. 2021. 1461.
lIHCHES) 1.255 2.211 2.226 2.226
(AC-H) 6781. 11945. 12024. 12024.

CUftULATIVE AREA = 101.30 sa IH

ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt tt: ::t ttt ttt ttt :tt tlt ttt ttt ttt

J8S n

uuu:uttttt
t t
t 4 :
t :

ROUTE (HARQUAHALA F.R.S.)
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U1UUUUW
ROUTE HYDROGRAPH 29 THROUGH DET£~TIOH STRUCTURE

HYDROGRAPH ROUTIHG DATA

t11lt1tl11ltltlllll1:111tl111 Page

337 RL

387 RS

3gB SV

ROUTIHG LOSSES
QLOSS
CLOSS

$TOR.~GE ROUTING
NSTPS

ITYP
RSVRIC

X

STORAGE

0.00 INITIAL LOSS
0.00 ADDITIONAL FRACTION LOST

HU~BEP. OF SUBREACHES
[LEV TYPE OF IHITIAL COHDITION

1393.00 IHITIAl COHfITION
0.00 UOR~IHG P. AHD D COEFFICIENT

0.0 1000.0 1500.0 2300.0 3500.0 5000.0 7000.0 8500.0 12000.0 14:00.0

390 SG DISCHARGE

119J.00 1395.00 1397.00 1399.00 1401.00 1403.00 1405.00 1407.00 140~.OG 1411.00

O. 121. 172. 210. 243. 272. 298. 322. 344. 1214.

ttl ttl ttt ttl ttt
HYDkOGRAPH AT STATION ,

'!

Pf.At HOW Tm ~AXIKUX AVERAGE FLOU
6-HR 24-HP. 72-HR 99.50-HR

+ (US) (HP.}
(CFS)

+ 340. 35.00 140. 339. 3.36. 281.
!!HCHES) 0.031 0.125 0.370 0.428
(AC-FTJ 169 • 673. 1998. 2315.

PEAK STGRAGE TIH XAXIXUX AVERAGE STORAGE
6-HR 24-HR n-HR 99.50-HR

+ (AC-FT.J (HRJ
11424. 35.00 11409. 11259. 10689. 8646.

PfA" STAGE TUE XAXINUX AVfRAGf STAGE
6-HR 24-HR 72-HR 99.50-HR

+ (FEfTJ (HRJ
1408.67 35.00 1408.66 1408.58 1408.25 1405.57

CUXULATIVE AREA = 101.30 SQ Xl

ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt

391 KK

Utuutuuu
t t
t IS °t
t t

ROUTE HYDROGRAPH 29 THROUGH REACH 18
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HHUtttUlll

HYDROGRAPH ROUTING DATA

392 RL ROUTING LOSSES
QLOSS 0.00 INITIAL LOSS
CLOSS 0.00 ADDITIONAL FRACTION LOST

tl1tl1tl1111111111:1111111tl; PaQe 83

393 RS STORAGE ROLli! NG
HSTPS
I n'P
II,

Rsmc
X

6 NunSfR OF SUBRfACHfS
FLO. TyPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
0.00 WORKING R AND V COEFFICIENT

394 RC NORHAL DEPTH [HAHNEL ROuTING
AHL 0.040 LEFT OVERBANK H-YALUE

ANCH 0.028 nAIN CHAHXEL N-VALUf
AHR 0.040 RIGHT OifRBA~f I-VALUE

RLNTH 31i71. PEACk LENGTH
SEt 0.0041 EHERGY SLOPf

ELnAX 0.0 nAt. [LEV. fOR STORAGEIOUTfLOM CALCULATION

CRaSS-SECTION DATA
--- LEFT OVERBANK --- + ------ nAIN CHANNEL ------- + --- RIGHT OVERBAH~ ---

396 RY ELEVATION 1205.50 1205.5G 1201.50 1203.50 1200.00 1200.00 1203.50 1205.00
395 RX DISTAHCE 0.00 10.00 14.00 24.00 36.00 il.00 83.00 183.00

ttl

conpUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 i.60 15.62 24.05 32.91 42.19 51.88 61. 99 72.5.3 83,48
OUTFLOW 0.00 15.26 48.95 9i.21 15S.6f. 232.5i 318.50 416.19 525.49 646.3J

£lEV ATION 1200.00 1200.29 1100.58 1200.87 1201.16 1201.45 1201 .74 1202.03 -1202.32 1202.6/
STORAGE 94.85 10U,4 118.85 134.96 155.44 180.12 208.99 242.06 278.26 314.i2
OUTFLOW 778.66 922.51 1077.91 1119.80 1328.10 1568.37 1841.09 2148.64 25/5. ii 2:1h.5i

£LEV ATIOH 1202.89 1203.18 1203.4i 1203.76 1204.05 1204.34 1204.63 1204.92 1205.2/ 1]05. SO

ttt WARNING Itl nODIFIED PULS ROUTING HAY BE HUHERICALL)' UHSTABLE FOR OUTFLOWS HfTWE[N 233. TO 2927.
THE ROUTED HYDROGRAPH SHOULD Bf EXAHIHED fOR OSCILLATIONS OR OUTFLOWS GREATER THAH PEA~ IHfLOWS.
THIS CAN HE CORRECTED BY DECREASING THE TIftE INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.J

ttl ttl Ut ttt Itt
HYDROGRAPH AT STATION 15

PEAK FLON TIftf ftAXIHUH AVERAGE FLOU
6-HR 24-HR 72-HR 99.50-HR

+ (efS) (HRJ
(CFS)

+ 340. 36.00 340. 33'~ • 336. .,~c

i.l ..'.

IIHCHESJ 0.031 0.125 0.370 0.419
(AC-fT) 169. 673. 1918. 2262.

PEAK STORAGE TUE ftAXInUn AVERAGE STORAGE
6-HR 24-HR 72-HR 99.50-HR

+ (AC-FT.! (HRJ
9. 35.50 9. 9. 9. 7.
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PEAK STAGE TI~[ nAXI~U~ AVERAGE STAGE
6-HP 24-HR 72-HR 17.5(J-HF

(FEET.!
120i. SO

(HRI

36.00 1201.80 1201.80 1201.79 1201.48

CUKULATIYf AREA: 101.30 $0 KI

ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttl ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt. ttt ttt ttt ttl ttt ttt ttt tlt ttt

tttU/ttttttt.:
t t

J~7 fK t $U53G t
t t

RUHuF, FRO~ SUB8ASl~ 30

3?Q SA SUBBASIN CHARACTERISTICS
TAREA 28.60 SUBBASI~ AREA

PRECIPITATIOH DATA

372 FB

373 PI

40(1 LS

401 UD

STDR,~ 3. :~3 B,4SIH TOW PRECIPliU 10';;

IHCREKEHTAL PRECIPiTATION PATTERH
0.00 0.01 O.M 0.01 0.01 0.01 0.01 0,(11 0.01 0,01
0.01 0.01 0.01 O.Oj 0.01 0.01 0.01 0.01 (1,02 t\;.··2
0.02 0.03 0.(1.5 0.38 0.07 0.04 0.03 0.02 0.02 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.1)1 0.01 0,01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

SCS LOSS RATE
STRTL 0.56 INITIAL ABSTRACTION

CRVNBR 78.00 CURVf NUnSfP.
RTIKP 0.00 PERCENT InPERYIOUS AREA

SCS DInfNSIONLfSS UHITGRAPH
HAG 4.75 LAG

ttt

UHIT HYDROGRAPH
SO END-OF-PERIOD ORDINATES

8J. 276. 525. 857. 1299. 1824. 2266. 2570. 2735. 276J.
27J5. ,SiO. 2Ji6. 2155. 1879. 1547. 1271. 1078. 912. 774.
673. 572. 489. 406. 351. 296, 254. 21·3, 182. 152.
131. 111. 95. 80. 69. 58. 50. 41. 36. JO.
27. 24. 20. 17. 14. 11. 8. 6. 3. O.

ttl ttt ttl ttt
HYDROGRAPH AT STATIOH SUB30

ttt

TOTAL RAINFALL: J.9J. TOTAL LOSS: 2.10~ TOTAL EXCESS: 1.83
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PEA" FLOil TIM IWInUn AVERAGE FLOil
6-HR 24-HR. 72-HR n .5(1-H~:

IUS) (HRJ
ICFSi

+ 3710. 17 .00 3166. HOI, 469. 340.
(INCHES) 1.029 1,822 1.831 1.831
(AC-FT) 15iO. "'I~ .. " 27:13. "7'~ ,1./1 J. 10/ " J,

CUnULATl Vf AREA = 28.60 SQ nI

ltl1111111111:.111111111111111 PagE Q<
\"'.'

tIt ttt ttl ltt ttt ttt ttt ttt ttt ttl ttt ttt ttt ttt ttt ttt tt.t ttt ttt. ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt t:t ttt ttl

402 r.r

UUttttttt1H
t t

5 t
: t
ttUUUtJUU

ROUTE (SADDtEBACK F,R,S,)

ROUTE HYDROGRAFH 30 THROUGH DETEHTION STRUCTURE

HYDROGRAPH ROUTING DATA

404 RS

ROUTIIiG LOSSES
QiOSS
CLOSS

STORAGE ,qOUT IJIG
NSTPS

ITrP
RSVRIC

X

0.00 INITIAL LOSS
0.00 ADDITIONA! FRACTION LOST

1 NUnEER OF SUBREACHES
ELEV TYPE OF INITIAL CONDITION

1179.00 INITIAL CONDITION
0.00 "ORKIHG. RAND DCOEFFICIENT

405 Sf STORAGE 0.0 200.0 400.0 1000.0 1750.0 3000.0 4500.0 6800.0 9300.0 10500.0

406 Sf

407 SQ

ELEVATION

DISCHARGE

1179.00 1181.00 1183.00 1185.00 1187.00 1189.00 1191.00 1193.00 1195.00 1197.00
I

O. 100. 240. 440. 670. 830. 1030. 1200. 1310. 1450.

ttt

tn ttt ttt
HYDROGRAPH AT STATION

ttt ttt

PEAK FLOIi TUE IAXIIUI AVERAGE FLO"
6-HR 24-HR 72-HR 99.S0-HR

+ ICFS) IHR)
(CFS)

+ 700. 28.00 698. 653. 431. 324.
(INCHES) 0.227 0.849 1.680 1.746
(AC-H) 346. 1295. 2563. 26i·3.

PEAK STORAGE TIlE WAXIIUI AVERAGE STORAGE
6-HR 24-HR 72-HR 99.S0-HR
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~AtI~llH AVERAGE S!AGE
6-HR 24-HR 72-HR 99.S0-HR

f IAC-FT! IHR.J
1987. 28.00

PEAK STAGE TUE

f (FHTI (HRI
1187.38 28.00

1968.

1187.35

1743.

118L89

1030.

1184.76

769.

1183.41

cunULATIVE AREA = 28.6( SG ~I

ttt ttt ttt tIt ttl ttt ttt ttt ttt ttt tt: ttt ttt ttt ttt ttl ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt tt: ttt

tHttttHttt.tt
t t.
f·

1. 1.
tUfttlWtlft

HYPROGRAPH ROUTING PATA

409 RL ROUTING LO$SES
QLGSS
CLOSS

0.00 INITIAL LOSS
V.Ou APVITIGHAL FRACTION LOST

410 RS STORAGE RaUTI~G

HSTPS 12 HU"BER OF SUBREACHES
ITtP FLOM TYPE OF INITIAL CGHDITION

RSVRIe -1.00 INITIAL CONDITION
X 0.00 WORrING RAND DCOEFFICIENT

411 RC NOR~AL DEPTH CHANNEL ROUTING
ANL 0.040 LEFT OVER8ANK H-VALUE

AHCH 0.030 ~AIH CHANNEL N-VALUE
ANR 0.040 RIGHT OVERBANK N-VALUE

RLHTH 43229. REACH LENGTH
SEL 0.0038 ENERGY SLOPE

ELnAr 0.0 WAr. ELEV. FOR STORAGE/OUTFLOW CALCULATION

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ nAIH CHANNEL ------- + --- RIGHT OVERBANK ---

413 RY ELEVATION 1149.50 1149.50 1146.00 1146.00 1143.00 1143.00 1146.00 1147.00
412 RX DISTAHCE 0.00 10.00 24.00 64.00 7J.00 205.00 220.00 270.00

ttt

STORAGE
OUTHOII

ELEV ATIOH
STORAGE
OUTFLOw

ELEVATIOH

0.00
0.00

1143.00
515.37

2938.74
1146.42

45.18
67.90

1143.34
592.77

3606.89
1146.76

conpUTEP STORAGE-OUTFLOW-ELEVATION DATA
91.49 138.63 186.69 135.69 285.61

116.45 427.17 692.77 1008.94 1371.76
1143.68 1144.03 1144.37 1144.71 1145.05
676.16 761.41 847.13 933.31 1019.95

4354.90 5188.90 6088.56 7051.61 8076.16
1147.11 1147.45 1147.79 1148.13 1148.47

336.47
1782.10
1145.39
1107.06
9160.64
1148.82

388.25
2235.35
1145.74
1194.64

10303.70
1149.16

444.24
2346.87
1146.08
1282.68

11504.13
1149.50

ttt WARNIHG ttt "ODIFIED PULS ROUTING WAY BE HUWERICALLY UHSTABLE FOR OUTFLOWS BETWEEN 216. TO 11504.
THE ROUTED HYDROGRAPH SHOULD BE CXAWINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
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THIS CAN 8f CORRECTED BY DECREASING THE TI"E INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

ttt ttt ttt
HYVROcRAPH AT STATIO~

ttt
16

ttt

PEA~' FLOW Tm IWI"U~ AVERAGE FLOM
6-HR 24-HR 72-HR 99.5(i-HR

f (CFS.! (HR}

reFS}
f 700. lil.OO 698. 65.3. f~Q J18.

mCHfS.l 0.227 0.848 1.671 1. 715
(AC-fT} J46. 1194- 254:!, ~'617 ,

PEAK STDP4::£ TI"E "AX1"U~ .AYfRAff STORAGE
f-HR "" J HC 72-HR 9'1.50-HR4"-"1"

+ LAC-HI (HRi

H.. 29.50 /i.• 15. 11. 9.

PEAK SLAG[ TIKE K.4UHUK AVER.AGE S7 AGE
6-HR 24-HR 72-H.R 99,50-HR

+ {FEEn iHRJ
1144,JS 30.00 1/44.37 1144.31 1143.9'1 1143.75

CUMULATIVE AREA = 28.60 SQ "1

ttt ttt ttl ttt ttt ttt ttt Itt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttl ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttl ttt

tttttttttttttt
t t

414 ~~ t 22 t COKBIHE 1-31 MITH 29 AND 30
t t
ttUltttttlttf

ADD THREE HYDROGRAPHS

416 HC HYDROGRAPH COK8IHATIOH
ICOKP 3 NUN8ER OF HYDROGRAPHS TO CONBIHE

ttt

ttt ttt tt: t:t tft
HYDROGRAPH AT STATION 22

PEAX FLOU TUE IAXIIUI AVERAGE FLOU
6-HR 24-HR 72-HR 99.50-HR

f (US) (HR)
(CFS.1

f 58266. 31.50 55439. 41517. 21152. 15832.
(INCHES) 0.369 1.104 1.688 1.746
(AC-H) 27490. 82347. 125861. 130189.

CUIULATIV£ AREA = 1398.10 S9 II

ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt t1.t 1.t1. tt1. ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt tt. ttt ttt ttt. ttt ttt
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417 n

UttUttttWl
t t
t 17 t
t t
tUnuuntU

ROUTE HYDROGRAPH 1-31 THROUGH ~fACH 15

HYDROGRAPH ROUTIHG DATA

418 RL ROUTIHG lOSSES
glOSS
CLOSS

0.00 IHITIAL LOSS
0.00 ADDITIOHAL FRACTION LOST

419 RS STORAGE ROUTIHG
HSTPS 4 HUMBER Of SUBREACHES
'ITrp FLOW TYPE or IHITIAL CONDITION

RSVRIC -1.00 IHITIAL COHD1TIOH
~ Q.OQ ~OR~IH6 RAND DCOEFFICIEHi

420 RC HOR~AL DEPTH CHAHHEL ROUTIHG
AML 0.055 LEFT OVERBAHK H-VALUE

AHCH 0.035 ftAIH CHANHEL H-VALU£
ANR 0.055 RIGHT OVERBAH~ H-VALUE

RLHTH 20833. REACH LE.~GTH

SEL 0.0030 ENERGY SLOPE
EL~AX 0.0 ftAX. ELEV. fOR STORAGE/OUTfiD" CALCULATION

CROSS-SECTIOH DATA
--- LEFT OVERBAH~ --- + ------ nAIH CHANNEL ------- + --- RIGHT OVERBANK ---

422 RY ELEVATION 1056.00 1050.00 1046.00 1044.00 1044.00 1046.00 1056.00 1056.60
421 RX DISTANCE 0.00 1800.00 2100.00 2130.00 2700.00 2790.00 3280.00 4300.00

Ut

STORAGE
OUTfLOW

ELEVATION
STORAGE
OUTfLOW

ELEVATIOH

0.00
0.00

1044.00
2788.57

39210.54
1050.63

187.09
678.47

1044.66
3271. 34

47tl74.23
1051.29

conpUTED STORAGE-OUTfLOW-ELEVATIOH DATA
386.80 599.14 830.61 1088.15 1371.78 1681.49 2017.28 2379.16

2182.44 4349.53 7322.15 10963.21 15277.24 20273.53 25963.71 3236/.08
1045.33 1045.99 1046.65 1047.32' 1047.98 1048.64 1049.3/ 1049.97
3827.51 4457.08 5160.06 5936.44 6786.23 7709.42 8706.02 9892.33

55987.37 66015.54 77233.25 89715.39 103535.23 118764.00 135470.90 150104.33
1051.96 1052.62 1053.28 1053.95 1054.61 1055.27 1055.94 1056.60

ttf. WARHING ttt ~ODIFIED PULS ROUTING nAY BE NUftERICALLY UHSTABlE fOR OUTfLOWS BETWEEN 4350. TO 150104.
THE ROUTED HYDRO GRAPH SHOULD BE ErA~IHED rOR OSCILLATIONS OR OUTFLOWS GREATER THAH PEAK IHfLOWS.
THIS CAN BE CORRECTED BY DECREASIHG THE TInE INTERVAL OR INCREASIHG STORAGE (USE A LONGER REACH.)

ttl ttt tn tn ttt
HYDROGRAPH AT STATION 17

PEAK FLOW TUE nAXInu~ AVERAGE FLOW
6-HR 24-HR 72-HR 99.50-HR

+ (efS) (HRJ
(crs)

+ 58088. 32.50 55304. 41499. 21137. 15777.
(IHCHES) 0.368 1.104 1.687 1.740

(AC-rTJ 27424. 82313. 125771. 129737.
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nArlnu~ AVERAGE STAGE
6-HR 24-HR 72-kR 99.50-HR

~A~I~U~ AYEPA~£ STO~AGE

6-HR 24-H~ 72-HR 99.5Q-HR
PEAr, ~~T GRAGE TIn

lAC-fT) (HR}
990. 32.50

PEM; STAGf Tm

+ (FEW lHRi
1052.10 32.50

946.

1051.90

735,

1050.76

4,,·,
i.':,

1048.36

323.

1047.40

CU~ljLATlrr AREA = 1398./0 SQ nI

t.t: tl1 1:1 ttl ttt. ttt ttl ttt tIt itl Itt itt tlt ttl tt.: ttt ttt tlt It: ttt ttt ttt ttt ttt ttt ttt It: ttt :tl il: Itt ttl ttt

42.3 U t SUB·J2 :
t t
tUititltum

RUNOFF FRO~ SUBF4SIH 32

SUBBASIN RUHGF~ DATA

425 BA SUBBASIN [HAR~C1ERISTICS

TAREA 52.40 SUBBASIN AREA

PRECIPITATION DATA

372 P8

373 PI

426 LS

427 UP

STOR~ .3.93 BASIN TO!A~ PRECIPITATION

IHCREHEHTAL PRECIPITATIOH 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 o.M 0.01 0.(11 0.01 0.02 0.02
0.02 0.03 0.05 0.38 OJJ7 0.04 0.03 0.0] 0.02 0.01
0.01 0.0/ 0.01 0.01 0.01 0.01 0.01 0.0/ 0.01 0.01
0.01 0.01 0.01 0.01 0.01 O. OJ , 0.01 0.01

SCS LOSS RATE
STRTL 0.53 INITIAL ABSTRACTIOH

CRVNBR 79.00 CURVE NU~BER

RTUP 0.00 PERCEHT I~PERVIOUS AREA

SCS PInEHSIOHLESS UNITGRAPH
HAG 5.05 LAG

::1-

UNIT HYPROGRAPH
51 ENP-Of-PERIOP ORPIHATES

135. 440. 835. 1352. 2031. 2847. 3617. 4208. 4587. 4754.
4763. 4641. 4358. 4032. 3657. 3197. 1659. 2108. 1890. H16.
1384. 1207. 1042. 898. 761. 652. 562. 482. 414. 352.
303. 256. 122. 189. H4. 140. 121. 103. 89. 76.
65. 56. 49. H. 39. 33. 28. 23. 18. 14.
9. 5.
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ttt ttt ttt ttt
HYPROGRAPH AT STATION SUB32

ttl

TOT.H RAIHF ALL = J.n. TOTAL LOSS = 2.02. TOW. DCESS = 1. 91

P[AK HOM T1"[ "AXlKtlH AVERAGE HON
6-HR 24-HR 72-HR 99. 50-H,~

+ refS) (HR)

fCrS)
+ 6i74. I7 .50 SSS2, 2668. 896. 648.

iIHCHES! 1.044 1.89J 1. 907 1.907
iAc-m m7. c·... ,... f 5329, sm..J i. .! ~ ,

CU~ULATIY£ AREA = 52.40 sa HI

1tl 111 tIl I/./ ttl III ltt t.tl ttt ttl ttt 1tl t11 t1t 111 111 Itt tlt tlt ltt ttt ttt ttt ttt ttt tt.1 Itt lIt ttt ttt ttl ttt ttt

428 U

tUUttlHUtf
1 1
1 23 1
t t
U:UtfWltU

COHBIHE 1-J1 HITH 32

ADD Twa HYDRaGRAP~2

430 He HYDROGRAPH COKBIHATIOH
ICOKP 2 HUKBER Of HYDROGRA?HS TO CO"BIH£

ttt

Ut tU
HYDRO GRAPH AT STAT10H

ttt,,,
iJ

ttt

PEA~ HON TIKE "AXIHUH AVERAGE FLOH
6-HR 24-HR 72-HR 99.50-HR

+ rCFS.1 iHR.i
(eFS)

+ 58488. 32.00 55763. 42054. non 16425.
mCHES) 0.357 1.0i8 1.693 1. 746
(AC-nJ 27651. 83413. 13M8:~. 135066.

CU"ULAT1VE AREA = 1450.50 SO "I

It: I:: ttl It: ttt ttt Itt ttl ttt ttt ttt ttt ttt tt: ttt ttt ttt Itt :tt ttt ttt ttt ttt ttt ttt ttt tt: ttt ttt ttt ttt lIt ttt

431 n

UUtUUUtU
t t
t 18 t
t t
:UUUUUUt

ROUTE HYDRO GRAPH 1-32 THROUGH REACH 16

HYDROGRAPH ROUTING DATA
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432 RL ROUT aG LOSSES
QLOSS
CLOSS

0.00 IHITIAL LOSS
0.00 ADDITIOKAL FRACTION LOST

433 RS STORA~E ROUTIHG
HSTPS 14 NUnSER or SUBREACHES
ITiP FLOW TYPE or INITiAL CONPITI~~

RS~RIC -1.00 INITIAL COHPITIOH
X 0.00 WOR~l~G RAND DCOErrICIEHT

434 RC HORnAL DEPTH CHANNEL ROUTING
AHL 0.065 LEFT OV£R5A~! ,~-VAL(i£

AHCh 0.040 ~AIH CHAHHEL H-vALUE
AHR 0.055 RIGHT OVEREA~~ H-VALUE

RLHT~ 58333. REACr {EHG!H
Sf( 0.0024 [HUG; SLOC[

ELMAX 0.0 nAt. ELEV. rOR STORAG£!auT;LO~ CALCULATION

CROSS-SECTION DATA
--- LEFT OVERBAHr --- + ------ nAIK CHANNEL ------- + --- RIGHT OVERBAHr ---

43~ PY ELEVATIOH 930.00 928.00 924.00 920.00 920.00 924.00 928.00 930.00
435 R) DISTANCE 0.00 700.00 1300.00 1400.00 1550.00 1600.00 1800.00 2100.00

ttl

CO~PUT£P STORAGE-OUTFLO~-ELEVATIONPAT A
STORAGE 0.00 112.68 2]~~,26 3n.h 534.17 702.49 884.72 1080.S7 1295.74 157.J,'i~

OLIF£J~ 0.(10 96, Ie; 313.47 633.66 1053.60 1573.89 2196.7i 2925,26 3824.2b 495e.51
fLEVATIO/! 910.00 920.53 m.05 121.58 922.11 922.63 913.16 923,68 924.21 924.74

STORAGf 1926.36 2352.96 2853.74 3428. i2 40n.8:1 4801. 25 5634.41 6650.82 j852.71 924(' ,r:S
OLIHLO~ 6270.91 7795.17 9553.58 1i567.~4 11S57.81 16443, 37 190:10.04 22172.76 15793.16 2°,/',(: .18

fLfVATIOH 925.26 925.79 926.32 926.84 927.37 927.89 928.42 928.95 929 .47 ~ 3('. ,)(1

:1: ~APHIHG ttl nOPIrlED PULS ROUTIHG ~AY BE HUnERICALLY UNSTABLE fOR OUTfLO~S BrT~EEN 2197. TO 16443.
THE ROUTED HYPROGRAPH SHOULD BE fXAnIHED FOR OSCILLATIONS OR OUTfLOWS GREATER THAI! PEA~ INFLOWS.
THIS CAN BE COKRECTED BY PECREASING THE T!~E INTERVAL OR INCREASIHG STORAGE rUSE A LONGER REACH.)

u: u: tft ttt u:
HYPROGRAPH AT STATION 18

PEAt: flOW. TInE WAXInuw AVERAGE fLOM
6-HR 14-HR 72-HR 99.50-HR

+ refS) (HRI
(eFS)

+ 57432. 36.50 54966. 41911. 21986. 16294.
IlHCHESJ 0.352 1.075 1.691 1. 732
rAC-FT) 27256. 83130. 130826. 133987.

PEA~ STORAGf TIn WAXIwun AVERAGE STORAGE
6-HR 24-HR 72-HR 99.50-HR

+ lAC-H) (HR.I
1308. 36.50 li50. HI. 486. 361.

PEAK STAGE rUE WAXI~U~ AVERAGE STAGE
6-HR 24-HR 72-HR 99.50-HR

+ (FEn,1 (W
933.44 36. 50 933.13 931. 49 928.29 926.45
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cunULATIVE AREA = 1450.50 SO n!

ttltl:1:1:1111t:::::l1::;:/I/ ?Je 92

ttl Itt ttt ttt ttl ttt ttt ttt ttt ttl ttt Itt ttt ltl ttt tIt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt tIt ttt Itt ttt ttt ttt

ttttHHtttut
t 1

4~7 HI. SUBjJ t
t t
HHUltHtW

RUNOFF FRO~ SUBBASIN 33

SUBBASlk Ru~arr PATA

43' &A SUBBASIM CHA~AC.!ERISTICS

TAPfA 47.00 SUBBA5!H ARf~

PRECIPITATION rATA

373 PI

He LS

HZ UD

ttt

IHCREft[~TAL PRECIPITATIOH PA;TER~

0.00 0.01 0.01 0.01 0.01 O. (I] 0.01 0.01 0.(:1 01/01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02
0.02 0.03 0.05 0.38 0.07 0.04 0.03 0.02 0.02 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 0.01 0.01

SCS LOSS R.4TE
STRTL 0.50 INITIAL ABSiRACTIOH

CRVHBR 80.00 CW'E HU,~BfR

P.Tl ~p 0.00 PERCEHT In PERVIOUS AREA

SCS DlnEHSIOHLES$ UHITGRAPH
HAG 4.00 LAG

ttt

UHIT HYDROGRAPH
42 EHD-OF-PERIOD ORDIHATES

226. 704. 1354. "'1CQ 3405. 4414. 5042. 5309. 5309. 5042." .. J .. 1/

4615. 4103. 3H3. 2739. 221S. 1819. 1495. 1266. 1049. 860.
710. 584. 48i. 397. 328. 2iO. 223. 186. 152. 127.
IDS. 86. 71. 59. 51. H. 36. 29. 22. 16.

9. 3.

ut ttt tt: t::-
HYDROGRAPH AT STATIOH SUBH

TOTAL RAIHFALL = 3.93, TOTAL LOSS = 1.95, TOTAL EXCESS = 1.98

PEAt. FLOW TUE ftAr!~UK AVERAGE FLOW
6-HR 24-HR 72-HR 99.50-HR

+ (eFS) (HRJ
(eFS)



111:lll1::111111111111:111111:1:1::::1:1tl l:ltl1tlllttlt:l1111::::11111 Pa9E ?J

.. 7S1 i. 16.50
mCH[;i

IAC-FT.I

61J7 •
1.214
3043.

25('1 •
1. 979
4:1b(l.

8J:.,
1. QS'4
49iJ.

b05.
1. 984
4973.

CU~ULATItE AREA: 47.00 SQ ~I

ttt ttt ttt ttt ttt Itt ttl ttl :tt ttl tIt :tl ttl ttt ttt tIt ttt ttt tIt tIt tIt ttt ttl lIt ttl tl1 tll tlt ttl ttt lIt tIt ttt

tttlttttlttt1t
t 1

44: ~~ SUEJ4 1
t

tHttllHttJti
RUNOFF FRO~ SUEEA~IN 34

444 SA $UBBI.SIH CHARACTERISTICS
TAP-fA 64.30 SUBBA~!H 4Rt~

3i1 PB SiOR,~ 3.93 BASI~ TOTAL PRECIPITATION

373 PI IHCRE~~HTAL PR£CIPITATIO~ PATTERH
0.00 0.01 0.01 0.01
0.01 0.01 0.01 0.01
0.02 0.03 O.OS 0.38
(1,(11 0,01 0,01 0.01

0.01 {:,01

0.01 0.01 O.Oi 0.01 0.01 0.01
O.ll! 0.01 0.01 0.01 C,C2 0.01
0.07 0.04 0.03 0.02 (I r'~ f'J "~.. ..." l·,V ..

0.01 0.01 0.01 O.O! O.O! (1,01
0.01 0.01 0.01 O.O!

445 is SCS LOSS RATE
STRn

CRVW
RT!~P

0.47 IHITIAL ABSTRACTION
81.00 CURVE HUMEER
0.00 PERCEN; l~PERVIOUS AREA

44{ UP SCS DIftEH5IOHLESS UHIT6RAPH
TLAG 4.64 LAG

ttl

UNIT HrDRDGRAPH
48 END-Or-PERIOD ORDINATES

201. 661. 1259. 2062. 312L 4332. sm. 597:~ • 6304. 6341.
6197. 5790. 5317. 4757. 4064. 3330. 2753. 2324. 1961. 1675.
1438. 1221. 1016. 866. 736. 624. 527. 445. 374. 317.
269. 229. 193. 165. 139. 118. 99. 84. 71. 63.
55. 47. 40. 32. 25. 19. 12. 6.

tu ttt ttl ttt
HYDROGRAP~ AT STATIDN SUB34

tit

TOTAL RAINFALL: 3.93, TOTAL LOSS: 1.87, TOTAL EXCESS: 2.06

PEAK FLOW WAXIftU~ AVERAGE FLOK



111111:,1111111t:ll111111111111111::111111

6-HP 24-HR 7l-HP 'I:UO-HR
IUS) (liP I

ICF~ )

+ 9666. 1; .0(1 8J'l2 • 354: . IJ2.l. 860.
WeHES) 1.185 2.053 2.063 2.0t~3

(M-Hi 40/,: • 7(1]9. Wi4. iO;4.

CU~ULAT1H AF,rA = 64.30 SG ~l

1111111111/111111111,1;1.:::: ?i9 E ~4

Itl It: tIl It/ 111 111 111 111 111 tIt 11/ 111 111 111 111 tIl ttt tIl III 11/ tl1 tl1 tIl 111 It: ltt 11; tIt 11/ ltt ttl tIt lIt

1
1
1

1
24 t

I

ADD TH~E£ HiPROGRAPHS

449 he HYDRO~PAPH CO~B:~4T!OH

ICO~F 3 NU~E£R or HVPPQGF.APH5 TO CO~E;H£

l11

~AX!~U~ AVERAGE FLO~

6-HF 24-HP i7-HR

ttl

PEAr rLOW Tm

+ (US, m'l

+ 57Sf~ , 36.50

It;. ttl
HYPRDGPAFn AT STATIOH

ms.l
55116.

mCHESJ 0.328
(AC-FTJ 2i330.

42185.
1.007

83872 •

lU

23787.
1.699

141541.

Ul

99.50-H~

1775:/.
1.753

146034.

ttl 111 ttl :tt ttt tit ttt :tt ttl ttt it: ttt ttt ttt ttt ttt ttl lIt ttt ttt ttl ::t ::t :It ttt ttt ttt ttt tl1 ltt :11 tl1 ttt

uuuuuuu
• t

450 «« t SUB35 t
• t
uuuuutUt

RUNOFF FROW SUBBASIN 35

SUBBASIN RUNOFF DATA

452 BA SUBBASIN CHARACTERISTICS
TAREA 99.60 SUBBASIN AREA

PRECIPITATION DATA

Ji2 PB J.93 BASIN TOTAL PRECIPITATION



Itllt11t:ttt: t tttttttttt:11:::::tttttttttt tttttttt1tttt/ttlttttttltt::: P.o. 95

3i'J PI INCp.fn£NT~L PRECIFITATIOH PATTEP.~

O.OJ 0.01 0.01 0.01
0.01 0.01 0.01 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
0.07
0.01
0.01

(1. 01
0.01
0.04
O.O!
0.01

0.01
0.01
0.03
0.01
0.01

0.01
0.01
0.02
0.01
0.01

0.01 0.01
0.01 0. ')2

0.02 0.01
0.01 O,en

453 LS SCS LO~;? RATE
STRTL

CRVHB,~

RTUP

0.30 IHITIAL ABST~ACTIOH

87.00 CURVE HU~BEF

0.00 PERLEHT InPfRVIOU$ AREA

454 ur SCS OIn£H~IO~LES$ UHITGRAPH
fLAG 4.73 LAG

9004. 9568. 9657.
3726. 31S1. 2t:7i,
732. ,..,,:; 523.0 .....· ,

142. 123. 1(;4.

U. 8..,"'!'
II •

170,
873,101~.

199.
JI.

1208.
236.

47.

liHIT HrDRGG;'4~H

49 EHD-Or-PERIOP OP.DI~AT£S

4578, 6414. i9.52,
650(1, 5348. 43n.

1930 :m. 1850. 30N.
953'; • p~' 8leB. i48l9

•

:313. 1974. 1683. 1J ,', ,
.,'.' ...

45). 380, 3h. .,., C,! ... ,
n 81. 69, 58.

Ut HI Ut
HYDROGRAPH AT STATION SUBlS

ttt

TOTAL RAIHr.AU = 3.9J. TOT At LOSS = 1. 36. TOTAL EXCESS = 2.57

PEAl FLO~ T111£ 'WI"U~ ArERAGf FLGM
6-HR 24-HR n-HR 99.50-HR

+ ICW IHP,)

lCFSJ
+ 18727. 17.00 15876. 6837. 229i, 1662.

1INCHES} 1.482 2.553 2,573 2.573
IAc-m 7872. 13561. 13665. 13665.

Itt III III III Itt ttt ttt It.t ttt ttt Itt ttt Itt. ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt tt: tt: ttt

uuu:::ut::
, t

455 II , 6 t ROUTE 10LD CA~P DETENTION BASIHJ
t t
UtUU::ut::

ROUTE HYDROGRAPH 35 THROUGH OLD CA~P DETEHTION IUPSTR~ OF C.A.P.}

HYDROGRAPH ROUTING DATA

432 RL ROUTIHG LOSSES
QLOSS
CLOSS

0.00 IHITIAL LOSS
0.00 ADDITIONAL FRACTIO~ LOST
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457 RS STORAGE RCUTIH6
NSTD$ 1 NU~B£R OF SUFREACHES

ITyD ELEV TYPE OF INITIAL CONDITION
RS~RIC 0.00 I~ITIAL Cv~DITIO~

X 0.00 MOR~;HG RAND DCOEFFICIENT

tl:tl::ll:t:lI111:111111::1:1 Pd~e 16

5T ORAGE 0.0 H3.0 326.0 651.0 SILO 9;8.0 IH1.0

m SE EWATW (1,0(' 2. (II) 4.00 b.OO 8.00 10.00 12 .00 14.00 15,00 1(..0('

DlSCH~RGf O. 15L 315. 585. 825. 10,0. 1200. 13 J.5. 141(,. IS0C'.

ttl

111 ::1 1.11
HYPROGRAP~ AT STAr:OH

ttt
6

ttt

PEA! FUj~ ! 1/1£ W'I~U/! AVERAGE FLOW
6-HR 24-IIR 72-HR 9~.5(i-HF.

+ (crS,i (lit)

reFS)
? 6206. 23.50 611.3. 4:<38. 2281. 165:; •

(!~CH[S' (J,571 1.844 2.556 2.568
i.4C-F!) 30J1. 97:15. 135h. 13641.

PEAr STaF;AG£ TI"E UU"UH AVE R.AGE STGR.~~E

6-HR 24-HR n-HR 99.50-HR
+ {AC-'T! {HR!

7724. 23,$0 7597. 6005. 2624. 1907.

PEM STAGE TInE KAXUU/! AVERAGE STAGE
6-HR 24-HR n-HR 99.50-HR

+ mw (IIR)
68.29 23.5C 67.25 5,4.10 24.92 18.14

CUIIU L.AT IVE AREA = 99.60 SQ III

ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt

461 U

UUUUHtftt
t t
t 19 t
t t
UttUttttttu

ROUTE HYDROGRAPH 35 THROUGH REACH Ii

HYDROGRAPH ROUTING DATA

462 RL ROUTING LOSSES
QLOSS
CLOSS

0.00 INITIAL LOSS
0.00 ADDITIONAL FRACTION LOST
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STORAGE ROur lNG
HSTPS
ITt' P

RSVRIC
X

24 HU~BfR OF SUP~fA[H£:

F(a~ TYPE or INITIAL COHDI1IO~

-1.00 INITIAL CONP1TIO~

0.00 WOR~IHG RA~~ DCOEFF1CIE~T

464 RC HORH~L PEPTH CHAH~£L ROuTING
AHL 0.060 LEFT OVERFAH~ ~-VALUE

ANCH 0.035 "AIH CHAHNEL N-VALilf
AHR 0.060 RIGHT OVff.eAH~ H-VALUE

RLNTH 10:'eOO. REACH LEHG!H
SEL 0.004 Q ENERGY SLOPE

fLMA~ 0.0 "AX. ELfV. FOR STO~AG£rOUT'LO~ CALCULATIOH

CPOS5-S£CTIOH PATA
--- LEFT O'·ERBA~r --- + ------ HAl" :HAHH£L ------- + --- R1GHT OVfRBA~~ ---

466 Pi EL[VATIO~ 1004.00 I00J.OO 100:.00 100a.00 1000.00 1002.00 1007.00 1004.00
4e5 ~x DI:TAHC£ 0.00 200.00 400.00 600.00 800.00 1000.00 1200.00 1400.00

ttt

10C/ .S;

14c,8,;,it·
1004,00

Hlf.ll.e8
6(1';4.85

Wil.61
1003.79

lW.OO
.. r·"1 : ..
J "Itt'.: • .,; "

5444.81
11359.29

1003.5B

1001.16
48Ji.74
9876.11
1003.37

SSO:i , j2
1003.16

4273.653752.54
i255.04
j002.95

3274.41
61M.25
1002.74

2839.25

CO~P~TED STORAGE-OUTFLO~-Effv~TIaH DATA
247.12 402.92 580.21 7iS.~S 99:~.24

153.35 315.88 534.96 813.27 1154.0J
1000.42 100r.63 1000.S4 1001.05

5067.71
1002.53

JJ 2.82

1000.21

4125.85
1002.32

0.0(:
1000.00
2097.88
3278.39
1002.11

STORA,:t
OUTFLOW

fLtV.ATIOH

OUTFLOW
fWPIOH

1tt W~PHIHG ttt "OP1rIED PUL~ ROUTING "AY BE HU"ERICALlY UNSTABLE FOP OUTFLOWS BfT.EE~ 2585. TO 14~JO.

THE ROUTED HYPROGRAPH SHOULD BE fXAHIHfD FOR OSCILLATIOHS OR OUTFLOWS GREATER THAN pfAr INFLOWS.
THIS CAW BE CORRECTED BY PECRE.4SIHG THE T1"E INTERVAL DR INCREASING STORAGE (USE A LONGER REACH.I

ttt ttt ttt ttt ttt
HYPRGGP.APH AT STATION 19

PEAt.· FLOH 71"£ "AXI"U" AVERAGf FLOW
6-/IP 24-HP 72-HR 99.50-HP

+ (eFS) (HR)
(CFS.I

+ 6175. 29.00 607S. 4878. 2265. 1645.
iIHCHfS.l 0.567 1.821 2.537 2.547
(AC-FTJ 3014. 9675. 13476. 13528 •

PEAK STORAGE 71"E WAXI~U" AVERAGE STORAGE
6-HR 24-HR 72-HR 99.50-HP

" (AC-fT) (HR)
138. 29.00 136. 115. 61. 45.

PfAK STAGE TIU ~AXI"U" AVERAGE STAGE
6-HR 24-HR n-HR 99.50-HP.

+ (FHTJ (HRJ
1002.75 29.00 1002.73 1002.47 1001.50 1001.11

CU~ULATIVE AREA = 99.60 SO "I
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ill tlt ttt ttt tit tl1 ttt ttt ttt ttt ttt tt: ttt ttt ttT itl ttl ttt ttt ttt ttt ttt ttt ttt tit itt ttt ttt tl1 t:l ttt ttl ttt

ttttututtm
t t

467 KK t $UB36 t
i 1
ttttUttttWt

RUHorr rRD~ [.UBEASIN 3e

4eo SA SUBBASIH CHAR4CTfRISTICS
TARfA le3.10 SUSEJ.SI~ AR£~

PRECIFITATIC~ DATA

372 PE STOH~ 3.93 BAS!H TarAt P~£CIPITATIOH

373 PI

470 LS

471 UP

ttT

lHUBfHTAL PRfCl Pl TAT m PATTER~

0.[1( I), (11 0.01 (1.01 0,01 0.01 0.01 0.01 0.01 (if!);

1).01 O.(I! (i, C! 0.01 0.01 0.01 0,01 I) •til 0,(;2 0.0:
0,02 0.03 0.05 (1.38 0.07 0.04 0.03 0.02 0.02 0, (i 1
0.01 0.01 0.01 0.01 0.01 0.01 O. (11 0.01 0.01 (1 '(11

0.01 0, (11 0.01 0.01 0.01 0.0: 0.01 0.01

SCS LOSS R.m
~;T~ITL 0.53 IHIT1.H mTRACT ION

CHHF 7:
'
.00 eWf .HUKBff

RTI~P 0.00 PHrEHT UPLmous A~EA

SCS vmHSIOHLfSS UN ITGRAPfi
HAG 12.2·5 LA6

ttt

UHIT HYDROGRAPIi
125 EHD-Of-PERIOD ORDINATES

76. 151. 277. 454. 630. 857. 1084. 134?• 1651. 1954.
2357. 2761. 3202. 3681. 4160. 4564. 4967. 5307. 5585. 5862.
6013. 6165. 6153. 6278. 6303. 6278. 6253. 6165. 6013. 5861.
5686. 5509. 5320. 5118. 4917• 4664. 4412. 4135. 3832. 3530.
3278. 3026. 2811. 263:'. 2458. 2307. 2156. 2017 • 1891. libS.

1673. 1581. 1489. 1397. 1305. 1229. 1153. 1078. 1002. 927.
876. 826. 775. 725. 674. 637. 599. 561. 523. 485.
45S. 430. 402. 3i4. 347. 328. 309. 290. 271. 251.
238. 214. 211. 197. 183. Ii3. 163. '53. 142. 132.
125. 117. 110. 102. 95. 90. 84. 79. 74. 69.
66. 63. 60. 57. 54. 51. 48. 45. 42. 39.
36. 33. 30. 28• 25. 23. 20. IS. IS. 13.
10. . 5. 3. O.o.

ttt ttt fit tit
HYPROGRAPH AT STATIOH SUB36

TOTAL RAIHrALL: 3.93. TOTAL LOSS: 2.02. TOTAL EXCESS: 1.91



11111111111111111111111111:11::11111111111

.PE.M. UG~ TInE nA)]~U~ AVER AG [ UO~

6-HR 24-H,~ 7]-HR '1'1. 5(!-1i~

~ lew (W
(CFS}

10654 • 25,.50 10351. iiP. 2iS7, 201i.
/I~r~'~l 0.590 1. (51 1. Q(l7 1. 907.... "t"",

iK-F!) SIn. t I .. ::'~ USBi. 1658;,J ~·a'.

11111111111:tltl::::l",::::: FiJ! 91

tft :t: ttt 111 It: tIT TTt Ttt tIT lTt lTT lTJ 111 111 ttl III ltT Tlt tlt ttl ttt ttl ttt ttl ttl ttl tIt ttl 11f Itt ::: t:l 111

Uat1111l111t
t

1

t
UUHUUJ.JH

4,4 Ii,: Hl'DO~~Fu Ca,i12I[n(~

!C~~; 3 ~u~B£; or HfDR[~~AF~~ TD CDXEl~£

It!

ttl Ul
HIDPDGRAP~ "T STATIOH

ttl ttl

PEAr. FLOW Tm "AXW~ A\£RAGf FLOW
6-HR 24-HR 72-HR 99.50-HR

+ «(FS i (Hotl

(CFS}
+ 6ie;7,5 , 36.(11} 65106. 518"8. 28818. 21421.

meHES) 0.332 1.058 I.h2 1.810
(AC-rTJ 37284. 1029.3:1. 171m. 176149 •

cunULATIVE AREA = 1824.50 SQ ~1

ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt t.tt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttl ttt tIt ttl Itt ltl 111 ttl ttt ttt

475 KK

Uututuun
t t
t 20 t
t t
UUUU:UUt

ROUTE HYDROGRAPH 1-36 THROUGH REACH 20

HYDROGRAPH ROUTING DATA

476 RL ROUTING LOSSES
QLOSS 0.00 INITIAL LOSS
CLOSS 0.00 ADDITIONAL FRACTIOH LOST

477 RS STORAGE ROUTING
NSTPS 6 HU~BER OF SUBP,£ACH£S
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ITrp FLOW TYPE OF IN:7IAL COHP17IOH
RS~RJC -1.00 IH!TIAL COHDITIOH

X 0.00 MOR~IHG ~ AHD DCOEFFICIENT

478 RC NOP-HAL DEPTH CHANNEL ROUTING
A~L 0.065 LEr! OVERBA~~ ~-VALU£

AHCH 0.040 HAJ~ CHAH~EL H-VALll£
ANR 0.060 RIGHT OVEP.~AH~ H-VALUE

RlHTH 30719. REACH LENGTH
SE~ 0.0024 ENERGY SLOPE

EL~AX 0.0 HAX. ELEr. FOP. SJORAGEIGUTrLO~ CALCULATION

tttttttttttttttttttttttttlt:: Pi~~ 100

CRGZZ-SECTIOH PATA
--- LEFT OVERBANK --- + ------ HAIH CHAH~EL ------- + --- RIGHT OVERBAHr ---

480 RY ELEVATIDH 848.0& 84t.00 842.00 840.00 840.00 842.00 846.00 848.00
471 RX DISTAH~f V.OO 400.00 800.00 1000.00 tl00.00 1500.00 1800.00 2300.00

ttt

CG.mTE!' STORAGE-OUTFLOW-ELEVATION DATA
STCFJG£ 0.0(: 48.46 134.44 lSi.iS 418.97 617.02 841. 3~ 1087.57 1355.68 t64~,t:7

OUTFLOW 0.00 56.62 230.75 5~i,.3i 10iO.!:? 1848.!7 3011.84 44]0.45 6074. il) 79"'.4:
HHmOH 840.00 840.42 840.84 841.2i 841.68 842.11 842.53 842.95 843.17 843, 79

STORAGE 1957.55 2291.31 2646.97 3024.5( 3423.93 3854.91 4341. 1(1 4883.57 5482 •.J1 6117.3:
OUTFLOW 10128.45 12534.34 151%.17 lS124.32 21JJ7.47 24602.22 28203.85 32194. Q2 36586.83 41396.46

ELEHTIOH 844.21 844.6J 84~.O5 845.47 845.8'1 846.32 SH.74 847.16 847.58 848.00

ux tU ttl ttl ttt
HYOFD6RAPH AT STATION 20

PEAl FLO~ TIn ~Axi~u~ AV£F.AG£ rLOW
6-HR 24-HF. 7l-HP 1:UO-HR

+ ICFS) IHR}
ICtS}

+ 67261. 37.50 64805. 51857 • 28784, 11316.
IINCHES.! 0.330 1.057 1. 760 1.801

IAC-FTJ 32135. 1018560 171276. 175288.

P£A~ STORAGE TIWE NAXIWUK AVERAGE STORAGE
6-HR 24-HR il-HR 99.50-HR

+ IAC-FT } (HR.!
1610. 37.50 1554. 1260. 140. 557.

PEAK STAGE TlU NAXINU~ AVERAGE STAGE
6-HP. 24-HR 72-HR 99.50-HR

+ (F£fT) (HR)
850.26 37.50 850.05 848.92 846.41 845.00

CUWULATIVE AREA: 1824.50 SO NI

ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt ttt txt ttt ttt

uututnuu
t t

481 ~~ t SUB37 t



Ittttttt:t::::t:t:t:t:t:tt:::::t:t:t::t:::

1 t
uuttt::t:::t

RUNOFF FRO~ SUBBASIN 37

SUBBASI~ RUNoeF DATA

483 SA SUBBASIN C~AfACT£RISTICS

TAR£A ~~.80 SUBBASIN AREA

- PRECIPITATIOH DATA

tt:t:::;t::::t:::::::;;:::;:; Page 101

3n PB STan 3.91 BA~!~ TOTAL PP.£(IPITATIO~

INCRmH~L FRE·:IFiTATION PATTERN
0.00 o#OJ O.O! 0.01 (/, (Ij (1. (11 0.01 0.01 0.0 0,01
(l.()! O. (11 o ", (: .i)! 0.61 0.01 0.01 0.01 0.0 (J, (!:

0.0: (1,03 (I, (J~. 0.38 O.Oi 0.04 0.03 'i ,~ '''I (1.0 (I.:' ;l"t. ..

0.01 0.(:1 0.01 0,01 ;}, (:1 0.01 0.01 0.01 0.('1 I): i.·' 1

0.01 0.01 O. OJ O.O! O.O! 0.01 0.01 o fJ:".'.

484 LS $CZ LOS? RAiE
STRiL 0.41 IN!:IAL ABSTRACTION

CR~N~P 83.00 CURfE HUM8ER
RTIHP 0.00 PERCENT IHPfRVIOUS AR[A

485 UP SC$ D!~EHSIC~LESS UH!TGRAP~

TLAG 4.43 LAG

ttt

UHIT HYVROGRAPH
4[ EHD-OF-PERIOD ORDIHATES

165. 53!. 1016. 1674. 2532. J4J4. 4130.
44i2. 4129. JilJ. 3238. 2638. 2146. 1800.
918. 766. 641. 540, 456. 380. 320.
HO. 1J.4. 113. Q< SO. 67. 57.....',
JO. 24. 19. H. 9. 4.

4557. 4714. 4700.
1507. 1273. 1089.
265. 225. 188.
49. H. 37•

ttt tti tti ttt
HYDROGRAPH AT STATION SUSJi

ttt

TOTAL RAIHFALL : 3.93~ TOTAL LOSS: 1.iO. TOTAL rrCfSS = 2.23

PEAt: FLOII TIllE IIAXIIIUII AYE RAGE FLOII
6-HR 24-HR i']-HR 99.50-HR

+ lCFS) lHR.J
lCrS)

+ 7718. 16.50 6451. 2728. 914. 661.
II HCHfS.I 1.310 2.215 2.226 2.226
lAC-H) 3199. 5411. 5436. 5436.

CUIIULATIVE AREA: 45.80 SO 111

ilt ttt tIt ttt ttt ttt. ttt ttt itl itt ttt itt ttt til ttt ttt ttt tt.t tIt ttt tit. ttt. ttt tit ttt ttt itt ttl :t~ ttt Itt tIt ttt
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tlHtflUt1m

t 1
48~ ~~ t 2~ t CO"BIHE 1-36 WITH 37

1 t
UHUllHW:

ADD TWO HYVROGRAPHS

4SS He HYDROGRAPH CO~PIHATIOH

ICG~: 2 HU~BE~ Dr HYDROGRAPHS TO CO~B!HE

ttt

HI 111
HrpROGRAPH AT STATIOH

Iff Hl

~A~I~v~ Af£R~G£ ~LG~

{-HR Z4-HR 72-HR 99.S0-UR

mCHES;
{AC-FTi

64~4'~ , S214t; , 2'~ S8'~ • 219iL
0.322 LOn 1. 765 1 ,,;.-.-" ."

f ....

!2! 56. 1034!J . 176t)6~ • 180m .

CUHULAT:~E AREA: 1870.30 sa ~I

RiJHOFr Su.~.NARY

FLOW IH CUBIC FEET PER SECOHD
TIHE IH HOURS. AREA IN SQUARE ~ILES

AVERAGE FLO. FOR ~AX!~U~ PER lOP

+
OPERATIuli STAT10~

PE.A' TI~E O~

fLOii PEAK
6-HOUF. i4-HOUR ii-HOUR

BASIN
AREA

~AxI~J~ TI~£ OF
STAGE ~Ai STAE£

HYDROGRAPH AT
SUB 2 10490. 29.00

nDROGRAPH AT
SUB 3 5890. 17.00

3 COUUEP AT
16527. 22.50

ROUTED TO
2 16451. 24.50

HYPROGRAPH AT
SUB 4 4125. 15.50

HYPROGRAPH AT

+

+

+

+

+

+

+
+

+

HYDROGRAPH .AT

ROUTH TO

SUB 1 7279. 18.50

7110. 21.00

6534.

6359.

10liO.

5043.

16122.

16077 •

3101.

3185.

3128.

7912.

2234.

12504.

11466.

1171.

1076. 67.00

1076. 67.00
2102.93

3347. 185.00

749. 43.00

5171. 195.00

5163. 195.00
2085.05

391 •. 21.60

21.(1(;

14.50
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+ SUBH 3HO. 15,5(1 262: • 1004. 335. IS. 51)

3 COIfBJ NED M
+ 2 J7871. 23. 50 17400. 13462. 5881. 335.10

HYDROGRAPH .AT

+ SU8 5 9311. 15.0r- 6690. 2HJ. 815. 48.70

2 COIfBHE[J AT
+ 3 194'3. 22.S0 18935. 15480. 66~t, • 383.80

ROtTED TO
+ 3 19501. 73,50 18917. 1543(, • be,59. 383.80
+ 2024,:'1 :-.!,5(;

HYDRGGRAPH AT
SUE: c' 5325, 14. SO 3647. USi. 429. 23,7C

nrNuuRAF.~ Ar
SUE' 7 6t,B';' , 16.50 5465. 2238. 748. 44.70

3 COIfBIHD ~r

+ 4 27317. Ji,.00 132,:4, 18446'. 7858. 452.20

ROUT Ef' T~

+ 4 26730. 15.00 22:~48 , J82f2. 7832. 452.20
+ J944.n lS,(I(1

Ht'PROGRAPH AT
+ SUB 8 6274. 15.00 4494. 1634. S45. 31.30

HrPROGR,~Ph AT
+ SU88A 3764. 14.50 245i. 846- 282. 16.20

3 COIfBlHED AT
+ r 31129. 18.00 26075. 19520. 8641. 499.70,I

HYDROGRAPH AT
+ SUB 9 10078. 15.00 7392. 2725, 909. 52.20

2 COIfBIHED AT
+ 6 36933. 17.50 30286. 21849. 9545. 551. 90

ROUTED TO
+ 5 36672. IB.50 3020J. 21784. 9545. 551. 90
+ 1889.47 18.50

IrDROGRAPH AT
+ SUBI0 3610. 14.50 2426. 853. 284. 17.00

HYDROGRAPH AT
+ SUB1J 3531. 15.00 2614. 973. 324. 20.20

3 COIfBIHfP AT
+ 7 39628. 18.50 32637. 23239. 10150. 589.10

ROUTHI TO



11::1:1/:::1ttI1,11111111111111::1111::::: :;::11:::1:1:11::::::1:::tI1: Paa~ 104

6 38tli. 19,5I) .32~57. 2.3:58. /01 JJ. 58l. /0
/825.(14 l'~.~O

HYDROGRAPr AT
~ SUE!1 264S. 14.(1) 1582. 532. !n. 10.60

HYDROGRAPH A:
.. ;~(i5'l.:A 2816. 1UC 1< .,~ 407 • W . 9.90).:.' ,

3 CO~&mD AT
.. 8 3:'5('8. 4" r ,', 33373 • 2359 7 • 104t:O. t;(J';' • t:')l .• r ~.·I.;

hYDRCI:;':;~'~ IT
+ SUB1J 'i Q)?, 1~, 17 ,'! e~~7 ~ , 3303. llC'J. 68.70

t:o.~f' !,.;~
... ".

4537::. l~. SC.i 3Q3~~,. 26472, 11563. . ~ ,- 1"
tlf ~ I.·V

H!D~~1GF H" IT, '

SUB!:' 3154. i5,50 2423. 932. 311. 18.t:O

2 CO-tIm' AT

10 4tB!6'. 1~ ,:,; 40:~47, 2729i, Ii 87 3. 6~~ 'F. I.··. I ... ,." v

,M'TH TO
+ 7 44034. 22 .OC 4013t. 27147. 118t:6. £:96,9C

177i .33 12 .0('

HrT~DJ,qf~ AT
+ SUB14 7985. 12.50 ?'~< 835. 278. 13.70.e l ..!.

Ht'DPOG,~.4P1i AT
+ SUB16 6509. 13.50 3441. 1113. 371. 19.70

J CO~B! NED AT
+ 11 449:~ 1. 21.50 41164. 276S2. 12492. 730.30

ROUTED TO
+ 44251. 22,50 40703. 27585. 12386, 730.30
+ 25S,6~' 22,5(1

ROUT£D TO
+ 8 43685. 24.50 4044i.• 27524. 123i4. 730.30
+ HlG.9:1 24.5('

HYDROGRAPH AT
+ SUB17 5489. 14.00 3273. l09i. 366. 21.00

HYDROGR.~PH AT
+ SUB18 4891. 15.00 3503. 1274. 42;'. 24.40

3 CO~BINED AT
12 44910. 24.50 41593. 28177. 13128. 775.70

ROUHO TO
+ 12 4483L 25.00 41548. 28165. 13115. 775.70
+ 1444.86 2S.00
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HrDROGRAPH ,n
+ SUB!9 3328. 13.00 1534. 490. HJ. 10.60

H)'DROGRAPH .4T
+ SUB20 5433. 19.0(1 4992. 2588. 88L 50.70

3 COnSIIiEr U
+ 13 48iii, 24 •.50 H897. 30403. 14144. 837 .00

HDROGF.AFh AT
+ SUS2!A QQ99. 20.00 ~~ 289. 4981. 1714. 84.40

RO(lTED TO
+ 10 9161. 24.50 8443. 4Q48. 1714. 84,4(1
+ 1724.49 24,50

HlflF:D~'4PH .41
+ sum 9Jn. 19.50 860~. 4546- 1560. h.BO

2 CO~Fmt AT
+ 14 15639. 23.00 14t·3L 9426. 3274. 161.20

ROUTED TO
.. 2 7509. 31.50 i.311 • 5258. 26iS, 161,20
+ 1408.11 .II.50

2 CO~B]IiED AT
+ 15 51945. 25.00 48694 • 35132. 16794. 99£:.20

ROUTfD TO
.. 10 51882. 25.50 48703. 35127. 16780• 998.20
+ 136S. 2:~ 25,50

Hl'DR06RAFH M
+ SUB22 5310. 14.50 3578. 1259. 420. 25.10

i CO~BIIiED .~1

+ 16 52·m. 25.50 49148. 35494. 17153. 1023. 30

ROUTED TO
+ 11 52220. 26.00 49067. 35484. 17135. 1023.30
+ 12S6.n 26.00

IIYDROGRAPH AT
+ SUB23 1784. 14.00 1080. Jt:5. 122. 7.90

2 COIBUED AT
+ 17 52331. 26.00 49161. 35571. 17231. 1031. 20

ROUTED TO
+ 12 52163. 27.00 49095. 35560. 17115. 1031.20
+ 1270.48 27 .00

HYDROGRAPH AT
+ SUB24 2154. 14.50 1459. 518. 173. 11.20
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HY PROG.~ AP~ AT
SUB2S 32~4. 16.50 2718. 1148. 384. 24.90

3 COWBIHED AT
+ 18 52898. 26.50 49842. 36228. 17709 • 1067.30

ROUTH TO
+ 13 Sit:tA. 28.00 4q~7J. 36197. Ji68L 1067.30
+ IJ83.35 U,iY'

-HrDRDGR4Ph .4T
+ SUB2t, 8348. 1~ ~ i, 6240. 2348. 783. 42.40.,,~

, co.mm 4T,
H 53202. 28. (I(!, 50235. 36818. 18346. 1109,70

ROUTH TO
+ 14 5)1 e. 7 • 31. 50 49473. 366~to, 18325. 1109.70
+ 1O''1,n .31,50

III UOGRAPH AT
+ SaU7 S" •, 16,5u 7451, 3172. 1(It·!. 6~·.lO, l ~ ,

Pt]C~ Ef' TO
+ 3 952. 2~; ,00 946. 88~' , £.95. 62.10
+ 1260,1B 2': ,0(;

.,
CO~51.~£D ATi

+ 20 53110. 31.50 5041 (I, 37547. 19020. 1171. SO

Hi'DFOGR~PI' AT
+ SYB28 f"" 28.50 4195. 3190. 1328. 84.40i.O ..i,

HYDRGGRAPH AT
+ SUB]1 6754. 13.00 2721. 857. 286. 12.00

3 CO~BI~fP AT
+ 21 5i229. 31.50 54405. 40531. 20417. 1268.20

HYPROGRAPH AT
+ SUB29 15962. 17.00 13675. 6022. 2021. 101.30

ROUTfP TO
+ 340. 35.00 340. 339. 336. 101. 30
+ 1408.67 35.00

ROUTED TO
+ 15 340. 36.00 340. 339. 336. 101.30
+ 1201.80 36,00

HYDROGRAPH AT
+ SUB30 3710. 17.00 3166. 1401. 469. 28.60

ROUTED TO
+ 5 700. 28.00 698. 65J. 431. 28.60
+ 1187.38 28.00
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~OUT£[: TD
16 70:}. 30.00 t,:j £: . 653. 428. 28.60

tlH.E 3(:.0(:

3 COIlBIIIEf: .n
+ n 58;66. 31.50 55439. 41517 . 21152. 1398.10

ROUHD TO
+ 17 58088. 32.50 55304. 41499. 2113i • 1398.10
+ 1l)~2, 10 1', < (,

.... }I.

HYDRGSRAPH AT
+ SU83; 6774., Ii .50 5882. 2£.68. 896. 52.40

] CfiH:,iiD ..,,:

+ 2J 584£:8. 32.0(' 55763. 42054. 22013. 1450.50

RO~;T £r TO
+ 18 57432. 31..50 54966, 41911, 21986. 1450.50
~ 9n.44 1 «,

... -:., ... 1.

H~[i"C'G;:4P~ 47
+ SUE:33 ~r·.4 Jt..50 6137. 2501, 836- 47.001..li J ,

HrPPOGRAPH AT
+ SLlE'34 96 e:e. 17.00 8192. 3549. 1189. t,4,30

3 COIlBmO AT
+ 24 5754$, 3e·. SO 55116. 42285, 2376'7. lW.SO

H7'[,;-(;GP.APJ.: AT
+ SUB35 18727. 17.00 1587,., 0837. ~~q~ 99.60..... /,

ROUTED TO
+ 6 620L nso 6113. 4938. 2281. 99.60
+ 6~, 2', 23,50

ROUTED TO
+ 19 6li5. 29.00 6078. 4878. 2265. 99.60
+ 1002.75 n.(1()

HYDROGRAPH AT
+ SUB36 10654. 25.50 10351. 7239. 2787. 16J.I0

3 COIfBIliED AT
+ 25 67675. 36.00 65106. 51898. 28818. 1824.50

'OUTED TO
+ 20 67261. 37.50 64805. 51857. 28784. 1824.50
+ 850.26 37.50

HYDROGRAPH AT
+ SUB37 7718. 16.50 6451. 2728. 914. 45.80

" COIlBIHED AT~

+ 26 67296. 37.50 64849. 52146. 29589. 1870.30
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ST\)~M PR:.EC\f>~"'h"DN VOLVMe~

e Mc.~(,4" l/t!'1

l'::It"~.t>~E.':. P~G'I>'~h..o..., VO(I.(VHCS. ~ve rC~Wf~~ 4:t'> .~P""'+

+0 ~~ ~ -~O m".... f«H- rni.w~ \1A~dc I. T"'1~ ~t/-(~""'1 of
l--\-\~ pNc\'pd·~~ O1Y)1cw~h b~ 6<.{V&4ko'-"\ 4V~ ~~r:"e< ~~

+{,;,~ b&t:>I~ of es.h.~~ H!~ ~(cf1d ~Ue.4(D<.f.

peOCEt:>vec ~ TVt ~ P~C' p"~~ o.-.c hc&!"", ~., f\J 0,," A

I~+ltl~ ~) p~",~,h\t~-FV'eD~E!'~~ AtleJ~ t:tf ~e \,.(/e~~""k

V~H~C< .s~te~) Voh.o(""'1e' VU\) A~,"t.Q~'; NW~.J NOAA,," (,)~OC#

~rccedl#Cf'l"~ c:c..(~h~eJ 1\'\ ~,::> 60~V'~ ~tl' fo~(oweC< '~<.t~iCAj

(.(~I\'\~ Ct ttYlci ~ ~l-e-vm;~.,. ~(" Awr"'5e pvec'~~~o~ +t.e

art'"~ 17t- f~-\.t~~f;) G()t'\~q'~IOto'\c.; p,:r ... i1.o( de,.t6fX~ +0 a\l1\o1l,.o(~{
~

Sf! ....;c~J dc ...~h~ ot sn"..-4-e ... dWYA~ ?vt'c'rtf.r.,~ VOIWVHC:-:',

aVId P"Ij;1t-~- (4""Ul f oc&Ju~~el'1~.

\Vtt: f"t'CO\N\~..JCd·"Gd~~ of nCo n.c~''''\-<. Nore.-tW~~Oc..o6V-

1":>0-(.. (eev.e) w~vv: .. (.~CJ ~H~c:I \V\ ~~\"'" NoA-tCrAH,..:>~.

D~e +-0 ~e ~~~c=' ts,z.~o+ f1"c GO'l'1+",bw~ 'H'l!~ +kc:
""'t'&<. wa~ dIvided. ..~-I-o S~\;otbA~~ ~ c;(e'h:- .. \'?'\,:~". ,~

~t'~ wp~a 6'<1\'\1A.~",+- d.tk~fJt~ j~ RV'eV«.tj~ ~~.""'f­

vcr'lJe~ b'1 1~'tv"rhfCqt {oca{.j(;'rt., '-"'e S,$wbtf/(,":NClHo:.

IVJC {VIat!'d ~

"',c( - +h~ t:1~Q' ethf7vr: /-f:/",,;/Pf- (H,t' C4~t>e" f'Prf(){f{,J- .o..A.)

'B# '" ff1~ noyH, :>/df',f Uc.jC("I(~~. Va-f/~j hf1undt>11' ~'f ~"k"h

WO~~ &"/0", rhr: .:J""""'" s,~f~ tttntf H?t: /frIrC~V(/lY tn(J(/"Itt~

on H1r- 'rnJ,l-h "jd,.,
''c'' - HIe .5rJuH1 SJe{~ ~ M~jt/w/~'If v{,1(~/ bou",tfe/~,... fh~

norUJ lJ i r~nk,,'uwl t4ns.n ""pI ~/()..." f-h~ ~(?Uh1 iJ'{
H4 -e It«r~ ",~.-fA ~f..t,lh~

I
. I

7
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Mt> ~s-f .h'l itr~ )"w ~/e-vu~ t::)<kVJ~/C"1 otH1(" L,ff(-r

Harpw~V,~(~M~u~{-P/,,~ Rn.n f1,~ £~'l/,-ht,.IIWqwnf·'(u'wj,

~ndoVl Ht~T::r;J:.1- P, Ct:""7~'1n,i:,1 WP~t<

F, ~It 'J~/t;f pOf'n~ ~ rt" rA.5~(;1 1-0 dcrJ V'f' -fUt" R V"t'I'P fr' / cJ/n f­

/~re~/)/htI·~ V~{"'n1~'"j.

Po I ..... f - 1-0- CI rr:'ct. rr-d (,t~;J'T.'0K. W p:s d cn'1 c- "'1 a :.-st..u'1'" ~ H: {"
c-e nl-r r (m~ KJY1"1UnA cn-n I,.., fJ ~~) 0 P. -rhr:s 1-oJ-YY7 J,..., f'hr:­

1r:J~" pari-oF fft~ Wflk-r~f..t(;"cI "'Mel dr:c.Y'Cc;::>/...., t>rn"~,,t

In fin t,(~ sl-rYaMA. d,rr.CkOK.. T11~ dY~/n(J7C: arr'k~ ~t:'rr­

acc~"",c"".("kd H-o~ H1 r- I()~~ f- pClinT 11-'1 f"hr- ~"1 h-n.h7*/

k -HIe h(?h~.;.fpO;f?T-. P0I11.f - k -C1~k ( lP"tor~ t.A/e~

alk~/ J.o r-c ?'fr:cf- n1P.lDV c.tHu"fZ-.:> J 1-1 -rf, e erccw#1wl~~/

df'(Tll1rl'i~ 't~~. B~f1t'1ef ~O() ,t<1"Z fiJ~rt!" I:;' I, ff/~ chAn'jr: "11. .
HJ~ f>f7Ii-1f.-1-<J -j',f~ cUr~ {cr u,(" Zt{-hUWr d~rI:~f.r:4,.,

.:skyYM~ .

2E.5ut..r.5 ~ COj\l~LU;'IONS: Den..~~ () f' ~V~Y~f~ ,?OlHf-f~C"',cJffJ

/0'.", ~~~C'F -Ht(' s..s""bdlV1~r:7f#':::J' (,.(J?'1~I'I~P( f11,f-ff!/!"rr' I~

>10'/- &( '::'I') YJI hctn,.., f d,,ckrlf'f(f/: INJ. u;, 9'~~1 rPf> k,CQ //OClf~'.

Th~rr- "Y1~ Avc-rlH/ofO v~/u~ w"~ ~~ed R; ..... t:'~&.-h ~JH~~'t-'1' rh~

J'c-~~,d'h C1~ pre~ 1!''1~d t:f leJft1 j tAjl~ Hr~ ,u~nI ,..~cI~ch(Jf"~ .f::,....

. -HJ ~ z '1-h(1~'" . and .?n~ ~ - h c,t(r- s krnt dlA r, hn,:;,. •

rhr: ,z'l-J)(Jr.fV d",r,,'/-erll'1 J.S 6~~f-..s""'ll-edl-o hflt,~ f,nr~

o~Cqy;ce"fl'71h"Yl kJ.,. oHt~ ~nHn- q~A:.. • rh~ ~-h~~ .... clt/f{r~
-' ......-:> ,,.... r... ~ ._~,.., /.I-~ ,.., .J.,;.,'k-r,,:;)
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~/Z.ON~ J-fr'f«OVA~ VI\c..u=y w'~~lftb

e."/,JJ, ¥ f'h"l r f /~tf3

DU/(/A-n.(J '" ()F fi12S<9-<- /';)/?6( (IJ/ ntnaN "~L. (/11'1£>

TV ~J£ V,,£!' IIV nhS' n?-ZO /-I-tVt'9-<- Y~/::' OF C~N1*IVr(/~ ~II
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REo<X;:"

't'=Aavc
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