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My. Joe Tram

Floodplain Management Supervisor

Flood Control District of Maricopa County
3335 West Durango Street

Phoenix, Arizona 85009

Re: Flood Insurance Study - Waterman Wash
CBA File No. 04856-04-74

Dear Mr. Tram:

We have received comments from several agencies, including the Flood
Control District of Maricopa County, Soil Conservation Service, U.S.
Geological Survey, Arizana Department of Water Resources and U.S.
Army Corps of Engineers responding to our hydrologic analysis for
Waterman Wash submitted June 16, 1988. The submitted hydrologic
analysis presented 100-year discharges proposed for use in the Flood
Insurance Study for Waterman Wash in Maricopa County Arizona. Based
on our evaluation of the overall input received, it was our opinion
that certain modifications were warranted with respect to our HEC-1
analysis that formed the basis for establishing 100-year discharges.
The major modifications performed are as follows:

1. The exterior boundary of the watershed and the interior
boundaries of the sub-basins were revised.

2. Runoff curve numbers were recomputed using the Soil Conservation
Service Technical Release, TR-55.

3. Sub-basins 1, 2 and 7 were further subdivided.

. 4. Sub-basins 2, 4, 7 and 12 were divided into two parts
L representing each side of the wash,

5. Channel cross-sections (used in channel routing) were modified to
represent a more defined channel with steeper side slopes based
on topographic information and field data.

6. Twenty-four hour Type II rainfall distributions were revised to
include more detail (15-minute interval steps).

7. The total watershed area has been recomputed and changed in the
HEC-1 analysis from 399.4 to 401.6 square miles,
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8. Lag time computations were revised and computed according to the
methods described in the SCS "National Engineering Handbook,
Section 4, Hydrology," Chapter 15.

The net result of these modifications to the HEC-1 program was an
increase in the 100-year discharges originally proposed in our
June 16, 1988 submittal. The following, revised 100-year discharge
values will be adopted for use in the Flood Insurance Study for
Waterman Wash:

1. At the confluence with the West Prong of Waterman Wash 22,400 cfs.
2. 9,000 feet upstream of Rainbow Valley Road 27,200 cfs.
3. At the confluence with Gila River 31,800 cfs.

Under our contract with the Federal Emergency Management Agency
(FEMA), the Study is scheduled to be completed in "draft" form in
January or February of 1989. Your timely input with respect to this
phase of our Flood Insurance Study for Waterman Wash has been greatly
appreciated.

Sincerely,

CELLA BARR ASSOCIATES

Joawmes C::(izxmonQ B“—fip“

Shoja Amani |
Project Hydrologist

SA-159:1kb
Enclosure

c: James Nelson, CBA
John Wise, CBA - .. _

Tothed o TME. He rew iz,
q7ﬁyzgh/ D4 ‘75 ‘A:ha 'xQCh, g we a;[ﬂ/

Lowve e wn iz, Cotld Séy'a

Th AM ., fll hew wnof A ":4‘7:

e 72; /(;«70/)5/ Sud )

f .

/6%¢uf/ﬂ /Qﬁ;f?




TABLE OF CONTENTS

g

I INTRODUCTION. v ittt eisiiienierts i saisaanrsncsanssnans 1
II. WATERSHED DESCRIPTION. .. .uuevunernnennennneeennnnnnen. 2
ITT, AVAILABLE INFORMATION. .. uvreneniinnniennnannronnennass 5
IV. HYDROLOGIC ANALYSIS. ... ettt iiiiiiennnaen 6
Vo RESULTS.....coivivnniiinen e reeireer e e 9

LIST OF FIGURES

Figure 1 Vicinity Map
Figure 2 Drainage Basin Map

LIST OF TABLES

Table 1  Parameters Used in the HEC-1 Analysis
Table 2  Summary of 100-Year Peak Discharges
Appendix HEC-1 Input/Output

i iiad -

1
i




INTRODUCTION
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Cella Barr Associates (CBA) has been contracted by the Federal
Emergency Management Agency (FEMA) to perform a detailed Flood
Insurance Study of the Waterman Wash in Maricopa County, Arizona. As
shown on Figure 1, the study reach to be.investigated extends for
approximately 15.6 miles from the confluence of Waterman Wash with its
West Prong north of the Maricopa County Line to the confluence with the
Gila River. The confluence of the Gila River and Waterman Wash lies
approximately 25 miles southwest of Phoenix, Arizona near Buckeye.

The purpose of this investigation is to estimate 100-year peak
discharges at specific locations within the Waterman Wash watershed.
These discharges will be used in the Waterman Wash Flood Insurance
Study and are to be employed in determining water surface elevations
and floodway boundaries within the Timits of the study reach. Based on
criteria provided by FEMA, the hydraulic calculations for this study
will be limited to the 100-year storm event. '
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WATERSHED DESCRIPTION

The Waterman Wash headwaters in the Maricopa Mountains east of Gila
Bend, Arizona, approximately 45 miles southwest of Phoenix. As
indicated on Figure 2, the subject basin is bounded on the southwest by
the Maricopa Mountains and on the northeast by the Sierra Estrella and
Palo Verde Mountains. The Waterman Wash in this vicinity flows in a
northwesterly direction, through the Mobile and Rainbow Valleys.

Runoff generated within the estimated 401.6-square mile Waterman
Drainage Basin tends to flow in a northwesterly direction and
encompasses portions of both Maricopa and Pinal Counties. Mobile is
the only community with some isolated, private residential properties
which is located within the Waterman Wash watershed.

The Waterman Wash Drainage Basin is elliptical in shape, with a total
basin length of approximately 37 miles and a maximum basin width of
about 20 miles. The subject watershed is characterized by mountains of
moderate elevation along the entire perimeter of the basin.

In the Tower portion of the watérshed, downstream of the confluence
with West Prong, the natural channel is wide (approximately 100 to

150 feet) and well incised with a relatively clean, sandy bottom.
Heavy growth of native vegetation, especially salt cedar, covers the
primary channel banks and isolated sand bars within the channel. The
channel slope in the lower portion is approximately 0.29 percent.
Portions of the Waterman Wash channel have been altered from its
natural condition by Tocal farmers who have been excavating and
widening the natural channel and building earthen dikes along the
channel to protect their farms from flooding. Although this channel
widening and construction of dikes may provide some protection during
low flow events, they are not effective during major storm events such
as the 100-year flood.
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The physical characteristics of the channel differs for the upper
reaches of the watershed where alluvial fans originate {upstream of the
confiuence with West Prong). The stream channels of the alluvial fan
regions are generally poorly defined and highly braided. The channels
of the upper Waterman Wash drainage basin are characterized by numerous
poorly defined, highly dynamic, braided washes having no clearly
defined dominant channel over the majority of the watershed. The
channels do not have the capacity to convey the major flows, and large
areas of the alluvial fans are susceptible to shallow sheet flooding
with depths of flow of approximately one foot. The runoff rates
derived from the watershed attenuate significantly as sheet flow passes
downstream across the alluvial fan. Channel slopes range from about
0.77 percent to 2.6 percent. Moderate to heavy growth of native
vegetation covers the overbanks. Channels are narrow (approximately
ten to twenty feet wide) and are generally clean with sandy bottoms,

There are five major soil association types within the Waterman Wash
drainage basin: Cherioni-Rock outcrop, Antho-Valencia, Muhall-Leveen,
Gilman-Estrella-Avendale and Leveen-Coolidge. Four of the soil
associations are of hydrologic soil group B and one is of hydrologic
soil group D, as defined below:

The Cherioni-Rock outcrop, of hydrologic soil group D, has a high
runoff potential and a very slow rate of water transmission. These
very shallow soils, over nearly impervious material, are found in
the mountainous portion of the Waterman Wash drainage basin,
Approximately ten (10) to twenty (20) percent of the study area is
comprised of soil group D.

The other four soil associations, comprising about eighty (80) to
ninety (90) percent of the study area, are found in the alluvial
fan and valley plains. ?EE;E“;;?TETME?WEFBUE“Bi"hﬁVE’ﬁBHEFEfgw‘“
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.




cm 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, sait bush, saguaro and mixed cactus.

This hydrologic cover type is typical of Tower elevations and low
annual precipitation. Some irrigated farmlands are located in the
lower portion of the study area along the wash. A 30 percent
vegetation cover density was chosen to represent average conditions in
the Waterman Wash drainage basin.

The study area is situated in a semi-arid climatic zone characterized
by hot summers, lasting from May to September, during which maximum
daily temperatures average more than 90°F (33°C). Winters are mild,
with early morning temperatures usually above the freezing point, and
afternoon temperatures generally between 65°F (18°C) and 70°F (22°C).
Average annual precipitation is between six (6) and nine (9) inches.
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. The third season, from late summer to fall,
is characterized by rain delivered through tropical thunderstorms
arising in the Pacific.

Developed portions of the watershed-consist of some Tow
intensity/irrigated farming, range land and local roadways. Structural
features within the watershed include the Southern Pacific Railroad, F1
Paso natural gas pipeline, farmland flood dikes, stock tanks, spreading
dikes and minor roadways. At the present time, there are no major
flood control structures functioning in the Waterman Wash Drainage
Basin.
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AVAILABLE INFORMATION

Research for the preparation of this report yielded no previous Flood
Insurance Studies for the study reach of Waterman Wash.

The U.S. Geological Survey has maintained 22 years of recorded data for
a crest-stage gauging station (No. 95142) on the Waterman Wash from
1964 through 1985. The station is located 2.4 miles above the mouth of
the wash, approximately 5.2 miles southeast of Buckeye. CBA utilized
this information to estimate a 100-year peak discharge at the
above-referenced Tocation based on the U.S. Army Corps of Engineers
"Flood Flow Frequency" analysis, the results of which are presented
Tater in this report.

The U.S.G.S. has estimated peak discharges for Waterman Wash in the
publication entitled "Methods for Estimating the Magnitude and
Frequency of Floods in Arizona" prepared for the Arizona Department of
Transportation {(A.D.0.T.). A discussion of this data is contained in
the results section of this report.
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HYDROLOGIC ANALYSIS

For the purpose of this study, the U.S. Army Corps of Engineers "HEC-1"
computer program (1981) was utilized to determine the estimated
100-year peak discharge along the study reach of the Waterman Wash.

The methodology employed for the selection of input parameters for the
HEC-1 program is presented in the following text:

Drainage Basins

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

Drainage basin boundaries were determined and basin areas were
estimated with the use of a manual planimeter. The Waterman Wash
watershed has been divided into eighteen sub-basins ranging in size
from 4.95 to 42.46 square miles. The exterior watershed boundary and
interior sub-basin boundaries were delineated utilizing the U.S5.G.S.
topographic map 7-1/2-minute series (1 = 24,000). Sub-basin areas,
elevations, watercourse lengths and other pertinent informatioh were
determined from these maps. Due to the relatively large composite
size, the 7-1/2-minute composite series map was not included with this
report. A large scale map (1 inch = 62,000 inches) is attached as
Figure 2 to indicate the Waterman Wash drainage basin divisions as
coded in the HEC-1 computer model. Table 1 provides a summary of the
estimated basin areas.

Curve Numbers

As determined through field investigation, a generally uniform
vegetative cover of Desert Brush extends throughout the Waterman Wash
watershed with a cover density of approximately 30 percent.
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The determination of hydrologic soil groups was performed with the use
of the Soil Conservation Service General Soils Maps for Maricopa
County.

Based on the soil type (10% D and 90% B), vegetation type (desert
brush) and vegetation cover density of 30%, weighted curve numbers were
then determined according to the method presented in the publication
entitled "Urban Hydrology for Small Watersheds" (Reference 10).

Table 1 presents the computed curve numbers as utilized for the HEC-1
analysis.

Precipitation

The 100-year, 24-hour rainfall value was computed using precipitation
data from the "NOAA ATLAS 2, Precipitation - Frequency Atlas of the
Western United States, Volume VIII, Arizona". This procedure resulted
in an average precipitation value of 4.4 inches for the 100-year,
24-hour storm. Applying an aerial reduction factor of 0.905

(Reference 5), a precipitation value of 3.98 inches was determined.

The results are presented in Table 1.

Lag Time

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

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

Ll

Table I presents the computed Lag Times used in the HEC-1 analysis.
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Stream Channel Routings

The stream channel program option of the HEC-1 Model utilizes
cross-sections and normal depth computations to route computed storm
runoff hydrographs through prescribed reaches of Waterman Wash.

Channel cross-sections were taken from topographic mapping of the Study
area developed for the future HEC-2 modeling task, (1 in. = 400 ft.;
C.I. = 4 ft., McLain Harbers Co., Inc., 1988). Approximate field
cross-sections, as developed by a CBA reconnaissance crew, were used in

instances where detailed topographic information was not available.
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RESULTS

The intent of this investigation is to determine 100-year peak
discharge values at designated locations along Waterman Wash. These
values are to be used for Flood Insurance Study evaluations. Research
into the subject indicated that 100-year peak discharges for Waterman
Wash have been estimated by the U. S. Geological Survey (USGS). CBA
has utilized the U.S. Army Corps of Engineers "Flood Flow Frequency"
and "HEC-1" computer models to estimate peak discharges. The following
presents a comparison of the results.

The USGS has estimated peak discharges for Waterman Wash in the report
"Methods for Estimating the Magnitude and Frequency of Floods in

Arizona" prepared for the Arizona Department of Transportation (ADOT). é&ij\g‘
For this report,_;gryears of stream gauge record for Waterman Wash near ?gwﬁ
Buckeye was utilized (Gauge No. 09514200) and two methods of analysis s 22
were performed. The first, based on a frequency distribution, resulted ,
in a 100-year peak discharge of 11,800 cfs. The second method utilized
weighted averages of values from frequency distributions and values

from regression equations to estimate a 100-year peak discharge of

16,400 cfs. An additional method presented in the above-referenced

report estimates flood magnitudes for ungauged sites based on'regiona1

data and regression equations. A 100-year peak discharge of 21,912 cfs

for Waterman Wash at the Gila River was estimated by the procedure.

Due to the limited gauge data utilized for this report, results are not
directly applicable for use in defining 100-year peak discharges for

the Waterman Wash. Further, ADOT has recently indicated that

information provided in this report should only be used with extreme

caution. )

CBA alsoc utilized the method presented in the publication "Urban
Hydrology for Small Watersheds," Soil Conservation Service Technical
Release 55 (TR 55), June 1986, to arrive at an estimated iOO-year peak
discharge of 4,975 cfs for Sub-basin 4 of the Waterman Watershed.

7
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A comparison was then made between the TR-55 results and those produced
by the HEC-1 analysis for the same sub-basin. A 100-year peak
discharge of 4,040 was determined by the HEC-1 model.

The above analyses were performed only to compare the result of the
HEC-1 analysis with other available procedures and methodologies for
determining 100-year discharges in Arizona. The results of these
analyses are not proposed to be used directly in this study.

The "Flood Flow Frequency" computer model, provided by the U.S. Army
Corps of Engineers, was used by CBA to perform a Log-Pearson Type III
Statistical Analysis on the twenty-two years of recorded data (USGS
Gauge No. 95142). The results of this analysis yielded a 100-year peak
discharge of 9,000 cfs. Due to the relatively large size of the
drainage area of Waterman Wash (approximately 401.6 square miles), it
is our opinion that twenty-two years of available stream flow data is
not adequate to determine the 100-year peak discharge for Waterman Wash
at the Gila River. Therefore, the results of this analysis are not
proposed for use in the current study. '

CBA, with direction from the Community and FEMA’s Project Officer, has
elected to model the Waterman Wash Drainage Basin utilizing the U.S.
Army Corps of Engineers HEC-l computer model. According to the HEC-1
procedure, a 100-year peak discharge of 31,800 c¢fs was estimated for
Waterman Wash at the Gila River. It is the intent of CBA to use the
peak discharges determined by the HEC-1 analysis to estimate the
100-year water surface elevations and floodway boundaries for the study
reach of Waterman Wash designated for this Flood Insurance Study.

Table 2 shows 100-year peak discharges to be utilized in the Flood
Insurance Study for specific reaches of Waterman Wash.

There are two (2) major structural features in the Waterman Wash

watershed which may effect the magnitude of the 100-year peak
discharges along the Waterman Wash.

- 10 -




The first set of features are the flooding dikes, spreading dikes and
levees along the lower portion of the Waterman Wash channel. These
dikes and Tevees were constructed of native available material by local
farmers in an effort to protect their farms from fiooding. This dike
system may cause ponding and impede flows conveyed to the main channel
of the Waterman Wash, and attenuate the runoff rates derived from the
watershed. However, they do not provide flood protection against the

3

100-year storm event.

The second group of features are a series of dikes on the south side of
the Southern Pacific Railroad and the existence of drainage structures
at railroad crossings in the upper watershed. From field observations
it appears that some ponding of flows will occur along the south side
of the railroad embankment and may cause attenuation of the runoff
hydrographs reaching the downstream concentration points. The
sub-basin areas which contribute runoff to the railroad embankment are
small in nature, compared with the entire Waterman Wash Watershed. The
ponding of runoff is primarily the result of the inability of the
drainage structures to convey the peak flows under the railroad. Due_
to the lack of detailed topographic information of the area,
stage-discharge and stage-storage relationships could not be
established to perform routings of the incoming flows through the
railroad drainage system. The HEC-1 hydrologic analysis indicates that
“the contribution to the downstream peaks from the upstream watershed is
\ minimal.

A

The results of the HEC-1-analysis presented in this report, and
corresponding 100-year peak discharges in Table 2, are reasonable and
acceptable to be used for the purpose of the Waterman Wash Flood
Insurance Study in Maricopa County, Arizona.

&

- 11 -
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TABLE 1
WATERMAN WASH
HEC-1 PARAMETERS

Drainage Drainage Area Lag Time Precipitation
Sub-basins (MI1)° (Hrs) Curve Number (24 hrs-100-yr.)
: in.
1 34.01 3.65 ‘6‘56 79 3.98
2 11.50 2,09 2% 79 3.98
3 14.30 2.33 22 798¢ 3.98
4 29.15 4.35 ”"c\b 79.8 3.98
5 12.32 3.10 ‘*‘i 78.0 3.98
6 30.35 2.93 6-:‘5 78.0 3.98
7 4.95 1.43 V o 79.0 3.98
8 23.13 5.10 N0 78.0 3.98
9 18.29 2.67 32 g5 3.98
10 42.46 2.67 532\ 79.7 3.98
11 25.62 2.59 v\'ag 78.0 3.98
12 25.25 2.05 **AW 79.4 . 3.98
13 31.98 4.03 b-’3¢ 78 3.98
14 8.88 2.22 ?"6¢ 79.0 3.98
15 25.20 2.22 D\"”d) 79.0 3.98
16 24.30 3,00 &7 79.4 ¢ 3.98
17 31.50 3.93 b-‘*: 79.4 3.98
18 8.40 1.65 1* 80.5 3.98

- 12 -




TABLE 2
WATERMAN WASH
ESTIMATES OF 100-YEAR
PEAK DISCHARGES

Location along Waterman Wash ' D.A. 100-year Discharge
(5q. Mi.) {cfs)

At confluence with the West Prong 246.1 22,400

Concentration Point 6, Figure 2

8,000 feet upstream of Rainbow Valley Road 337.4 27,200

Concentration Point 8, Figure 2 :

At confluence with Gila River . 401.6 31,800

Concentration Point 10, Figure 2

- 13 -
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PR R IR KRR R ' : v
% * ' * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * ¥ U.S. ARMY CORPS OF ENGINEERS ¥
* FEBRUARY 1981 * * THE HYDROLOGIC ENGINEERING. CENTER *
¥ REVISED 30 0CT 81 * X 609 SECOND STREET ¥
x * * DAVIS, CALIFORNIA 95616 . x
*RUN DATE WED, AUG 31 1986 TIME 14:48:09% ¥ (616) 440-3285 OR {FIS) 448-3285 x
* . * x : . *
EERERE KRR TR AR KRk T RRRRRRERRRRR R R R KRR

X X R000000 XXX X
X XX X X XX
X X X X X
10000 XXKX X XX X
X X X X X
X X X X X X
X X XXXXXNX XXXXX XXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RYIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. SEE SEPTEMBER 1981 INPUT
DESCRIPTION FOR NEW DEFINITIONS.

1 HEC-1 INPUT - PAGE 1
LINE YN I PTTUUUOR TUUUUU TOUUUTRL OTNUTUN O JOUTUUY TOUUIOY JOUORE 1)

i 10 WARICOPA CO. FLOOD INSURANCE STUDY

2 10 HATERMAN WASH HEC 1 ANALYSIS [FILE WAHECTH]

3 T MODIFIED RAINFALL AND 15 MIN. R.C.T.

‘ 10 WIDE, NATURAL REACK AN HEC2 CROSS-SECTIONS

5 10 HEC2 *N* VALUES .

5 0 CBA JOBE 04856- 04-14 QUST 25,1968 Iﬁ:””/ Teenclsdd |

7 IT 30 14JUNB8 1200 T b e

p Y

g IN 15 14JUNBB 1200

10 KK SUB 1

” KN RUNOFF FRON SUBBASIN 1

12 KN SCS DIMENSIONLESS UNIT HYDROGRAPH

9 AN LAGT = HYORAULIC LENGTH, AVE. WATERSHED SLOPE AND ROUGHNESS COEFFICIENT

" KM " RAINFALL DISTRISUTION SC$ TYPE I

15 BA . 34.01

- 18 B 3.08

" Pe B 0.002 0.005 0.008 0.011 0.014 0.017 0.020: 0023 0.02

i8 S PpC 0,029 0.032 0.035 0.038 - 0.041% _0.044 0.048 0.052 O0.056 0.060

19 PC 0.064 0.088 0.072 0.076 0.080 0.085 0.09 0.095 0.100 0.105 \

Py PC0.110 0.155 0.120 0.126 0.133 0.M0 0.47 0.155 0.183 0,172 (i\,uzgfélfb

21 C 0081 0191 0.03 0218 0.23 0.057 0283 0.387 0663 0007 ) o

2 PC 0135 0.758 0.776 0.791 0.804 0.815 0.825 0.83¢ 0.842 0.849 )

2 PC 0.85 0.863 0.869 0.975 0.881 0.867 0.893 0.898 0.903  0.90.




l Page 2
I u PC 0.913 0.918 0.922 0.926 0.930 0.934 0.938 0.542 0.945 0.850
2 PC 0.953 0.95 0.950 0.962 0.965 0.966 0.971 0.974 0.817 0.980
2% © PC 0.963 0.996 0.989 0.992 0.995 0.998 1.000
"
2 U .56
l 2 KK 1 ROUTE HYDROGRAPH ONE THROUGH REACH ONE
' 30 RS . 1 FLON -1
3 RC 0.045 0.030 0.045 18500 0.0039
2 RX 0 5 105 113 124 132 232 237
3 RY 1267 1265 1264 1260 1260 1264 1265 1267
3 KK SUB 2
l 35 KM RUNOFF FROM SUBBASIN 2
3 BA 1.5
31 Ls 79 |
I . 38 U 2.20 g Za®xIme B y
T I 1 COMBINE 1 AND 2 _
I 40 HC 2 ' ’5\:\ o 7
v
# KK SUB 3 v Sttt
Y XM  RUNOFF FRON SUBBASIN 3 o
I e B 1.3 Ll
m LS 19.8 ‘
5 w318 £2.%
l t PAGE 2
LINE o....... Voo, TOUUUUCTOY SOV SO T CSUTTUE JOUUUNNT WUUURNY OO
I I KK 2 ROUTE HYDROGRAPH 3 THROUGH REAC "’H W z ,skou d r l‘L"“‘D\”
a RS 1 FLOW . Ly
@ RC0.045 0.030 11600 0.00M1 $ 00 oozu
l 4 RX 0 1000 1620 1650 1670 2200 2650 (et \v*3
50 RY 1230 1229 1220 1220 1225 1229 1230
51 KK SUB 4
52 KM RUNOFF FROM SUBBASIN 4
53 B 29,15 }
54 (s 79.8
l 55 w oo (A ;@Tlf‘“’ "
56 KK 2 COMBINE THREE HYDROGRAPHS 1-2 WITH 3 AND 4 \peor %
57 e 3 N\t
| _ 6\,,‘,,.\3—
58 KK 3 ROUTE HYDROBRAPHS 1-4 THROUGH REAC - 2
' 59 5 1RO -
l 60 RC 0.050 0.035 0.04% 0.0017
61 RK. 1300 1400 1600 “—1630 1650 1670 1820 1920
62 RY 1230 1229 1225 1220 1220 1225 1228 1230
I 3 KK SUB S
B4 KM RUNOFF FROM SUBBASIN 5
' 65 g 12.32
66 LS 18
67 U0 4.60




&8
69

10
M
1
1
"

15
16
"
18
19

80
81
g2
83
)

85
86

i

LINE

87
a8
8%
90
9

92
93
i
95
96

97
9

99
160
10
162
103

104
105
108
107
168

108
110

KK
HC

ZIRBAR

KK

A

up

KK
KN
BA
L5
uo

KK
He¢

10

KK
RS
RE
RX
RY

KK
KM
BA
LS
up

KK
HC

KK

RC

KK.
L)

BA
Ls
uo

KK
HC

3 CONBINE TWO HYDROGRAPHS 1-4 WITH §
2 .

4 ROUTE HYDROGRAPHS 1-5 THROUGH REACH 47
t FLONW -1

0.045 0.030 0.045 9500 §.0021

1145 14 140 1133 1133 140 M8

[

sue 9
RUNOFF FROM SUBBASIN 9
18.28
: 80.5
3.38

6 COMBINE TWO HYDROGRAPHS 1-8 WITH §
2

¢ 1000 1600 1620 1650 1870 2200 2650
f211 1210 1206 1200 1200 1206 1210 1208
SUB & I
RUNOFF FROM SUBBASIN § -
30.35 ' , IS
SN
3.69 |
(va =
NzC
SU8 7
RUNOFF FROM SUBBASIN 7
4.95
SN
135 (g Cgme
4 COMBINE THREE HYDROGRAPHS 1-5 WITH 6 AND 7
, _
HEC-1 INPUT
....... S TUUUUNE TURTRUNE JUTUUSY TURUUUNT SUDUUTEY TUUUUUUE JOUURURY TUUUUOY JUURUE!
5 ROUTE HYDROGRAPHS 1-7 THROUGH REACH § v/
1 FLON -1
0.045 0.030 0.050 11600 0.0026
0 1000 1606 1620 1650 1670 2200 2650
112 171 1167 11866 1160 1167 1111 11T2
SUB 8
RUNOFF FROM SUBBASIN 8
23.13
T \\
T4 (U S )me
5 COMBINE THO HYDROGRAPHS 1-7 WITH 8
2
6 ROUTE HYDROGRAPHS 1-8 THROUGH REACH 6./
1 FLOW -1
0.045 0.030 0.045 9500 0.0021 : :
0 101¢ 1530 1610 1640 1660 1890 2650
1145

Page

PAGE 3




Pagse 4

m © KK suBt0 .
l 112 KX RUNOFF FROM SUBBASIN 10
113 BA  42.46
114 LS 19.8
' 115 U 5.31
116 KK 1 ROUTE HYDROGRAPH 10 THROUGH REACH # ||
' 17 RS 1 FLOW -1
l 118 RC  0.045 0.030 0.045 39600 90.0051
118 B -8 50 70 1200 200 220 235 380
l 120 RY 1156 1152 1148 1146 1146 1148 1152 1156
121 KK SuB1
122 KM RUNOFF FROM SUBBASIN 11
l 123 BA 25.62
124 LS 19.8
125 B0 4.88
l 126 KK 5 COMBINE THREE HYDROGRAPHS 1-9 WITH 10 AND 11
_ 127 HC 3
1 HEC-1 INPUT - PAGE 4
l LINE ND....... Teerene. SO SOOI ! D  JU T Torennn B....... 9......10
I 128 KK 8 ROUTE HYDROGRAPHS 1-11 THROUGH REACH 8./
129 RS 1 FLOW -1
' 130 RC  0.037 0.028 0.039 9500 0.0045
131 RX 2767 3206 4047 4063 4115 4137 4339 4747
l 132 RY 1115 1114 114 1103 1103 1111 1112 114
133 KK suB12
l 134 KM RUNOFF FROM SUBBASIN 12
135 BA  25.25 _
136 LS 19.4 o
l 137 U 4.45 3 ch b | |
138 KK 7 COMBINE 2 HYDROGRAPHS 1-11 WITH 14 m@ W
139 HC 2
l 140 KK 8 ROUTE HYDROGRAPHS 1-~12 THROUGH REACH 8
141 RS 1 FLOW -1
I 142 RC 0.037 0.028 ©0.037 22200 0.0027
143 RX 1772 3567  359¢ . 3653 3681 3841 5268 5297
144 RY 1066 1065 1057 1057 1066 1065 1065 1087
I 145 KK sUB13 .
146 KM  RUNOFF FROM SUBBASIN 13
17 BA 31,36
' 148 18 18
149 up  6.37
' 150 KK SUB14
151 KM RUNOFF FROM SUBBASIN 14
152 BA 8.88 .
153 L8 74
' 154 U 2.50




l Page. 5.
' 155 KK 8 COMBINE THREE HYDROGRAPHS 1-12 WITH 13 AND 14
156 HE 3
l 157 KK SUB1S
158 KN RUNOFF FROM SUBBASIN 15
159 BA 252
l 160 LS 18
161 %0 4.30
162 KK 9 COMBINE THO HYDROGRAPHS 1-14 WITH 15
l 183 HC 2
164 KK 10 ROUTE HYDROGRAPHS 1-15 THROUGH REACH 10 \/
l 165 RS t  FLOW -1
166 RC 0.036 0.032 0.035 29000 0.0028 -
167 RX 2069 2033 3070 3135 3163 3226 3834 4251
l 168 RY 995 994 987 988 954 993 993 995
1 HEC-1 INPUT PAGE 5§
l LINE ....... Vernnnn Devennn, $onnn. Buvrnnn Buvenns Touenn. Buun.., T 10
169 KK SUBts
170 KM RUNOFF FROM SUBBASIN 15
I n B 2.3
112 {5 18.4
1 U 420 U
b
' M KK SUB1T /£
115 KN RUNOFF FRON suaaasm 1 \ 1 \ - )
115 BA (31.5') wfon W o RS uere W\.l.;1
l 177 LS "j 1
178 U .47
l 179 KK 10 COMBINE THREE HYOROGRAPHS 1-15 WITH 16 AND 17
180 He 3 |
181 KK 11 ROUTE HYDROGRAPHS 1-19 THROUGH REACH 11
l 182 RS 1 FLOW -1
183 RC 0.045 6.028 0.040 15800 0.0018
184 RX 2075 2373 2406 2556 2566 2752 3423 3440
I 185 RY 888 684 673 879 881 883 883 888
186 KK SUB18
l 187 KM RUNOFF FROM SUBBASIN 18
189 BA 8.4
189 L5 80.5
l 190 o 2.4
191 KK 11 COMBINE THO HYOROGRAPHS 1-17 WITH 18
192 HE 2
. 193 4
***#****************#ﬂﬂ*"*““t****#** - RO RIOE R Rk
x x ‘ ¥ %
X FLOOD HYDROGRAPH PACKAGE (HEC-1) * X 15, ARMY CORPS OF ENGINEERS  *
x FEBRUARY 1981 x * THE HYDROLOGIC ENGINEERING CENTER *
x REVISED 30 OCT 81 x x 609 SECOND STREEY *
l X x *  DAVIS, CALIFORNIA 95616 *




Page 6
*RUN DATE WED, AUG 31 1988 TIME 14:48:09% ' * (916) 440-3285 OR (FTS) 448-3285 *
% * * x

brdesetosdbo st bapte s ot it sttt bde st ’ FEEEXERRRERXEERKEE R KRR KRR RN ARk

MARICOPA CO. FLOOD INSURANCE STUDY

WATERMAN WASH HEC 1 ANALYSIS {FILE WNHECIH]
MODIFIED RAINFALL AND 15 MIN. R.C.T,

WIDE, NATURAL REACH AND HEC2Z CROSS-SECTIONS
HEC2 "N° VALUES

CBA JOB% 04856-04-T4, AUGUST 25,1389

810 OUTPUT CONTROL VARIABLES

[PRNT 3 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYOROGRAPH.PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 30 MINUTES IN COMPUTATION INTERVAL.
IDATE 14JUNBB  STARTING DATE

ITIME 1200 STARTING TIME

N 150 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1TJUNBS ENDING DATE

NOTIME 1430 ENDING TIME

COMPUTATION INTERVAL  §.50 HOURS
TOTAL TIME BASE  74.50 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

R Rk R Rk 0K OEE KKK XAK Kk EKEX RKE XEX RRE oRX REX BKX bk KEE KRk KRR RKK SRK REX KX KKK Kk KKR KRR KKE REX KkK REX KKK -

KEEXERRRIIREEN
x )
10 KK x SUB 1 X
* K
xx:x***tx*t#:;
RUNOFF FROM SUBBASIN 1
SC5 DIMENSIONLESS UNIT HYDROGRAPH
LABT = HYDRAULIC LENGTH, AVE. WATERSHED SLOPE AND ROUGHNESS COEFFICIENT
RAINFALL DISTRIBUTION SCS TYPE II

9 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 1§ TINE INTERVAL IN MINUTES
JXDATE 14JUNBS STARTING DATE
JXTIME 1200 STARTING TIME




SUBBASIN RUNOFF DATA

15 BA SUBBASIN CHARACTERISTICS

TAREA 34.00 SUBBASIN AREA
SNAP 1.00 NORMAL ANNUAL PRECIPITATION

PRECIPITATION DATA
16 P8 STORM 3.98 BASIN TOTAL PRECIPITATION

17 Pl INCREMENTAL PRECIPITATION PATTERN
0.00 0.61 0.0t 0.01 0.01 0.01 0.01 0.01 0.01 0.0
0.01 0.01 0.01 0.01 6.01 0.01 g.0 6.61 0.02 0.02
0.02 0.03 0.05 0.38 ~ 0.07 0.04 0.03 0.02 0. .
.01 0.01 0.0t .01 0.01 0.01 0.01 0.0 0.0t .01
§.01 0.61 0.01 0.0 0.01 0.01 0.01 0.0

27 LS SCS 10SS RATE
STRTL 0.53 INITIAL ABSTRACTION
CRVNBR 79.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
28 ub 5C5 DIMENSIONLESS UNITGRAPH
TLAG 8.56 LAG
*r%
UNIT HYDROGRAPH
88 END-OF-PERIOD ORDINATES
32. %. 148, 232. 327. §45. 572. 739. 915, 1118.
1303, 1472, 1505, 1723, - 1781, 1847. 1858, 1861. 1850. 1807,
1143, 1671. 1546, 1511. 1419, 1313. 11886, 1054, 959, 854,
86, 709, §46. 588. 535. 493, 454, - 415, ans. an.
35, 283, 259. 238. 217, 197, 181, 165. 149. 136.
124, 113, 101, M. 85. 78. 71. 5. 59, 54.
48, 45, 41. 37. . 1. 28. 26, 4. 22.
28, 19. i1. 18. 18. 4, 12. 1. 1. g9,
8. §. 5. 4. 3. 2. 1. 0.
xrE ] T o *x

HYOROGRAPH AT STATION  SUB 1t

TOTAL RAINFALL = 3.98, TOTAL LOSS = 2.03, TOTAL EXCESS = 1.9§

PEAK FLON  TIME MAXIMUM AVERAGE FLOW
6-HR U-HR . T2HR  T4.50-HR
+  (CFS) (HR)
(CF8)
+ 2998, 21.50 | 2045, 1684. 593, 573.
_ (INCHES)  0.778 1.842 1.947 1.047
(AC-FT) 1411, 3338, /3. 3531,

CUMULATIVE AREA = 34,00 SQ MI
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EXE KKE KEX KKE 0N RRK KEK KRK RRK KX KKK KKK REX XER KKK RXE KEX KKK EKE XEX XK HEXK XXX RXK KKK KKK KK FRE NEX R REK kXX Rk

KRS
X * _

29 KK ¥ L ROUTE HYDROGRAPH ONE THROUGH REACH ONE
* %
FIKRERRROO R

HYOROGRAPH ROUTING DATA

30 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 IRITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
31 RC NORMAL OEPTYH CHANNEL ROUTING
ANL 0.045 LEFT OVERBANK N-VALUE
ANCH 0.030 MAIN CHANNEL N-VALUE

ANR 0.045 RIGHT QVERBANK N-VALUE
RLNTH 18500. REACH LENGTH
SEL (.0039 ENERSY SLOPE

ELMAX 8.0 MAX. ELEV. FOR STORAGE/QUTFLON CALCULATION
CROSS-SECTION DATA
=== LEFT OVERBANK ——- + «~=—-= MAIN CHANNEL -~ewoes + --- RIGHT OVERBANK ~~-
33 RY ELEVATION  1267.00 1265.00 1264.00 1260.00 1260.00 1264.00 3285.00 1267.00
32 RX DISTANCE 0.00 5.00 165.00 113.00 124,00 §32.00  232.00  237.00
XX

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 1.84 3.%0 6.20 8.713 11.49 14.48 17.70 21.15 24.83
OUTFLOW 0.00 6.56 21.24 2.1 70.72 105,30 148,57 194,73  249.99  312.60
ELEVATION  1260.00 1260.37 1260.74 1261.11 1261.47 1261.84 1262.21 1262.58 1262.95 1263.32
STORAGE = 28.74 33.00 44.63 67.80  100.46 137,25 173.32  309.69  245.34  283.28
QUTFLON 382.81  463.37 579,70  7T47.64 1003.13 . 1355.04 1776.47 22§1.37 2805.56  3405.92
ELEVATION  1263.68 1264.05 1264.42 1264.79 1265.16 1265.5) 1265.89 . 1266.26 1266.53 1267.00

T2 % K o .
HYDROGRAPH AT STATION t
PEAK FLOMW TIKE MAXIMUM AVERAGE FLOW

§-HR 24-HR T2-HR 14, 50-HR

+ (CF5) (HR)
(CFS)

+ 2860 22.50 - 2805. 1678, 593. 573.

(INCHES) 0.767 1.837 1.947 1.947

(AC-FT) 1391, 3330. 3531, 3531.

l PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE

§-HR 24-HR 72-HR  74.50-HR
+ (AC-FT) {(HR)
256, 22,50 246. 154. 55, 53.

PEAK STAGE  TIME MAXIMUM AVERAGE STAGE
. 6-HR 24-HR T2-HR T4.50-HR




l ' Page §

l +  (FEET) (HR)
1266.73  22.50 1266.63  1265.55  1262.42 1262.34

l CUMULATIVE AREA = 34,00 SQ NI

KRR KEK KKK KR RRK KKK BEK KRR KKK KKK RER RRX KK RRE KKK KRK REK bKK KEE KK KRR XXX KKK KKK KKX KEK FRE KEX KEX KRR KRR KR kXK

KXXEREREX LK
x x
34 KK * sug 2 *
* %
HEXRRERRRRRRE

RUNGFF FROM SUBBASIN 2
SUBBASIN RUNOFF DATA

36 8A SUBBASIN CHARACTERISTICS
" TAREA 11.5¢ SUBBASIN AREA

PRECIPITATION DATA
16 P8 STORM 3.98 BASIN TOTAL PRECIPITATION

17 Pl INCREMENTAL PRECIPITATION PATTERN
.00 0.01 0.01 0.01 0.0% 6.61 0.01 .01 0.01 .01
0.01 0.0t ¢.01 6.01 0.01 g0 6.0 0.01 0.02 0.02
0.02 0.03 0.05 0.38 0.07 0.04 0.03 0.02 0.02 .
¢.01 8.01 0.01

0.01 0.0t .01 0.01 0.01 0.01 ¢.01
0.01 0.01 0.01 0.01 0.0t 0.01 0.01 0.01
T LS 05 LOSS RATE
STRTL 0.53 INITIAL ABSTRACTION
CRVNBR 78.00 CURVE NUMBER
RTINP 0.00 PERCENT IMPERVIOUS AREA
38 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 2.20 LA8
%K
UNIT HYDROGRAPH
24 END-OF-PERIOD ORDINATES :
235. 733, 1542, 2132, 2264, 2071. 1705. 1197, 835. §02.
438, . 225, 160. 114, 83. §0. 43, 3. 23,
17. 12, 1. 2,
K 3 B 4+ ] REX ¢ 3

HYOROGRAPH AT STATION  SU8 2

TOTAL RAINFALL = 3.98, TOTAL LOSS = 2,03, TOVAL EXCESS = 1.95

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 12-HR 74.50-HR

+  (CFS) (HR)

l (CFS)
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+ 8. 14.50 1768. 602. 201. 194.

(INCHES) 1,420 1,947 1.9417 ~ 1
(AC-FT) 876. 1194, 1194, 1194,

CUMJLATIVE AREA =  11.50 5¢ MI

XXX XKE RXK KKK AKR KKK EEE KKK XXX KEX ERE RXKE XKF RKE KRR KKK KRR XX RkK KKk RKE KKK ik XK KRR RRK KKK XER RKE RRE KXY Xk k%X

Kk r e
x x
/KK * 1 ¥ COMBINE 1 AND 2
x ¥
FERREEEE AR
40 He HYDROGRAPH COMBINATION
1CoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
¥
b3 3 XX *xx _ XX Xax
HYDROSRAPH AT STATION 1 '
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
§-HR 24-HR T-HR  T4.50-HR
(CF3) (HR)
(CFS)
+ 3340, 22.00 3192, 2229, 794, 167,
(INCHES) 0.652 1.822 1,947 1.947
{4C~FT) 1583, 4422, 4125, 4725,

CUMULATIVE AREA =  45.50 SQ MI

AXX KEX XES XXX XKKX RXE KKK KKK XXX XEX XXX R%x f** XEE XKE EER KR FXK XXX KKK KXK XXX KFX KKK KKK KKK KRk XKX **x.i*x RXR XKX KKK

FRORRRRRER R R
X X

41Kk ¥ SB3I ¥
x 1

FEEEREERRRIAK _
RUNOFF FROM SUBBASIN 3

- SUBBASIN RUNOFF DATA

43 BA SUBBASIN CHARACTERISTICS
' TAREA 14.30 SUBBASIN AREA

PRECIPITATION DATA
16 B STORM 3.98 BASIN TOTAL PRECI?!TATION
17 Pl INCREMENTAL PRECIPITATION PAfTERﬂ

0.00 0.0 6.0 0.0% 0.01  0.01 0.01 0.0 8.01 0.07
0.01 0.01 0.01 0.61 0.0 0.01 0.01 0.01 0.02 0.02

-+
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0.02 0.03 0.0% 0.38 0.07 0.04 0.03 6.02 0.62
g.u 0.01 0.01 ¢.0 0.m 0.6 9.01

. 0.01
0.0t 001 001 0.0 001 081 0.00 0.0
LS 5C3 L0SS RATE B
STRTL 0.51 INITIAL ABSTRACTION
CRVNBR  79.80 CURVE NUMBER
RTINP 0.00 PERCENT INPERVIOUS AREA
45 UD SC3 DIMENSIONLESS UNITGRAPH
TLAS 3.18 LA
*kx
UNIT HYDROGRAPH
34 END-OF-PERIOD ORDINATES
195. 388 6. 1265, 1M16. 1964, 2011, 1915, 1714, 1456
t21. @51, 6M. S, 421, 331 265 208,  f6h. 130,
102. 80. 8. 50. 4. 3t 2. 20. 1. 13.
10. . ‘. 1. -
k¥ XXX =X X X¥x

HYDROGRAPH AT STATION  5UB 3

TOTAL RAINFALL = 3.98, TOTAL LOSS = 1.87, TOTAL EXCESS = 2.0t

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR U-HR T-HR . T4.50-HR
(CFS) (HR)
(CFS)
+ 27152, 15.50 2058. 112, 258, 249.
( INCHES) 1.337 2.007 2.008 2.009

(AC-FT) 1018. 1531, 1533. 1533,

CUMULATIVE AREA =  14.30 SQ M}

EE R CKRE XK HEX KEX KKK KKK RKXE RXK XEX KKK KEK KKK KKK XXX KRR KKK XKX XEX AKX KKK JOK KKK ki XER KXE KKK KKK KXE KKK KKK KEK

ERXREXERRERRNE
* ¥

46 KK * ¥ ROUTE HYDROGRAPH 3 THROUGH REACH 2
* *

bisiiiiib el s

HYOROGRAPH ROUTING DATA

47 RS STORAGE ROUTING

NSTPS 1 NUMBER OF SUBREACHES
ImYp FLOW TYPE OF INITIAL CONDITION
RSVRIC ~1.00 INITIAL CONDITION . ]
X 0.00 WORKING R AND D COEFFICIENT
48 RC NORMAL DEPTH CHANNEL ROUTING
ANL 0.045 LEFT OVERBANK N-VALUE

ANCH 0.030 MAIN CHANKEL N-VALUE

lI ¥
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ANR 0.045 RIGHT OVERBANK N-VALUE
RLNTH  11600. REACH LENGTH
SEL  0.0071 ENERGY SLOPE
ELMAX . D.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA | -
=== LEFT OVERBANK ==~ + ====-- MAIN CHANNEL ==+-v-- + - RIGHT OVERBANK ---
50 RY ELEVATION 1230.00 1229.00 1225.00 1220.00 1220.00 1225.00 1229.00 1230.00
49 RX DISTANCE . 0.00 1000.00 1600.00 1620.00 1650.00 1670.00 2200.00  2650.00
wx

COMPUTED STORAGE-QUTFLOW-ELEVATION DATA '

STORAGE 0.00 4.50 9.59 5.7 21.54 28.40 35.85 43.89 52.52 61.74
QUTFLOW ¢.00 44.08  743.69  290.64  483.66  T723.25 ~ 1010.59 1347.24 1734.95 = 2175.56
ELEVATION  1220.00 1220.53 1221.05 1221.58 1222.11 1222.63 1223.16 1223.68 - 1224.21 120.T4
STORAGE 74,09  104.74 156,22 228,55  321.72  435.73  §T0.57  T26.26  937.67  1285.50
OUTFLOW  2727.31 3502.75 4591.59 6098.86 68115.50 10723.92 14000.50 18017.52 20842.83 26205.31
ELEVATION  1225.26 1225.79 1226.32 1226.84 1227.37 1227.89 1228.42 1228.95 1229.47 1230.00

kK XX oxx PTe ] *EX
l HYDROGRAPH AT STATION 2
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
l 6-HR 2U-HR 72-HR  T4.50-HR
+  (CF8) (HR)
(CF8) '
l + 2128, 15.50 2050, 7M. 258, 248,
(INCHES}  1.333 2.006 2.009 2.008
(AC-FT} 1017, 1536. 1533, 1533,
l PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
§-HR 2-HR 72-HR  74.50-HR
+ (AC-FT) (HR) _
I n. 1550 59. %. 9. B
PEAK STAGE  TIME MAXIMUN AVERAGE STAGE
l §-HR 24-HR 12-HR  74.50-HR
+ (FEET) (HR) :
1225.26  15.50 1224.53  1222.24  1220.75 1220.13

CUMULATIVE AREA = 14,30 SQ MI

Aok KKK KR KKK KRR Ek KK Rk REE KRR KRR KRR RRE RRE RRE RS Rk XX KRR KRk KX KK kR kK KEK kK XK KRR KRE KKK REX Rk KEk

TR
x x

StKk *  suB4 ¥
* *
EERARKERRARN

RUNOFF FROM SUBBASIN 4
SUBBASIN RUNOFF DATA

53 BA SUBBASIN CHARACTERISTICS




Page 13

TAREA  25.15 GSUBBASIN AREA

PRECIPITATION DATA

15 P8 STORM 3.98 BASIN TOTAL PRECIPITATION
17 PI INCREHENTAL PRECIPITATION PATTERN ) a
0.00 - 0.01 0.01 .M 0.01 0.01 0.01 0.0t .01 t.m
0.01 0.01 0.01 .01 - 0.01 0.61 0.01 ¢.0t .02 :
6.02  0.08 0.05 . . . .02 0.0
8.01 0.01 .01 0.01 0.91 0.01 0.61 0.01 0.0
0.0 0.64 0.01 5.61 .01 0.¢1
54 LS SCS LOBS RATE
STRTL 0.51 INITIAL ABSTRACTION
CRYNBR 78.80 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
55 Up SCS DIMENSIONLESS UNITGRAPH
TLAG 4.95 LAS
*EE
UNIT HYDROGRAPH
51 END-OF-PERIOD GRDINATES
8. 256. 487, 798, 1181, 1670, 2108, 2429, 2628. 2701,
2595, 2586. 2426. 2231, 2000. 1718, 1424, 1189, 1013. 863.
T40. 645. §52. 474, 396. 34. 292. 25, 213, 184,
155. 133. . 99, 84. 12. 62, 53. 45, 38,
33. 9, 25. 22, 14. 18, 13. 10, 8. 5.
3.

*hE XK *aK *EE *k
' HYDROGRAPH AT STATION  SUB 4

TOTAL RAINFALL = 3.98, TOTAL LOSS = 1.97, TOTAL EXCESS = 2.01

PEAK FLOW  TINE MAXIMUM AVERAGE FLOW
6-HR 24-HR -8R T4.50-HR
+(CFS) (HR)
(CFS)
+ 4040,  17.50 3493, 1565. 525. 507,
(INCHES)  1.114 1,996 2.008 - 2.009
(AC-FT) 1732, 3104. 3124, 3NN,

CUMULATIVE AREA = 29.15 8Q MI

XK BKE KXE EEE KRX KKK TR XXX XK KKK KXK KKK KKE RKX XKXK EEE KX KKK XKE KKK XEE KKK XXX KRE KER KKK KKK KKK RRKK KRR REX RER XK

RRRRKKRERRRRLR
X x : .
KK * 2 x COMBINE THREE HYDROGRAPHS 1-2 WITH 3 AND 4
% x
KEEKKEE R RTRRN




+
II +

l XK XXX KKE BRE XHX ERR KRK KKK KRR KRK KR KK KK K0k XEE KKK KRK RXE BKE KKK KKK KEX XXX KKK KRk KKK KKK KKK BRK KKK XXX XX KRk

Page

57 HC HYDROGRAPH COMBINATION

- Jcomp 3 NUMBER OF HYDROGRAPHS TO COMBINE
X
*xx 25 I oy % *xx
HYDROGRAPH AT STATION 2
PEAK FLOW TiMe MAXIMUM AVERAGE FLOW

6-HR 24-HR T2-HR 14 .50-HR

(CF5) (HR}
(CFS) ,

8756. 16.00 8122, 4563, 1577, 18,

(INCHES) 0.548 1.908 1.978 1.5978

(AC-FT) 4028, 8050 9382, 9382,

CUMULATIVE AREA = 88,95 5Q MI

EREKIHRRRRERRK
* *
58 KK * 3 x ROUTE HYDROGRAPHS 1-4 THROUGH REACH 3
* x :
FRERRELERRRR

HYOROGRAPH ROUTING DATA

59 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYp FLOW TYPE QOF INITIAL CONDITION
RSVRIC -1.00 INiTIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
60 RC NORMAL GEPTH CHANNEL ROUTING
ANL 0.050 LEFT OVERBANK N-VALUE
ANCH 0.035 MAIN CHANNEL N-VALUE

ANR 0.045 RIGHT OVERBANK N-VALUE
RLNTH 44300. REACH LENBTH
SEL 0.0017 ENERGY SLOPE

- ELMAX 0.0 MAX. ELEV. FOR STORAGE/QUTFLOW CALCULATION
CROSS-SECTION DATA :

: --- LEFT OVERBANK --~ # --=--- MAIN CHANNEL ------- + —~- RIGHT OVERBANK ---
62 RY ELEVATION" 1230.00 1229.00 1225.00 1220.00 = 1220.00 -1225.00 1229.00 1230.00
6t RX DISTANCE  1300.00  1400.06 1600.00 1620.00 1650.00 1670.00 1820.00 1920.00

x

COMPUTED STORAGE-QUTFLOW-ELEVATION DATA
STORAGE 0.00 17.42 31.12  59.10 83.37  108.939  136.77  168.89  203.30  238.99
GUTFLOW 9.00 18.49 60.27 121,90  202.86  303.34  423.86  565.06  T27.87  912.47
ELEVATION  1220.00 1220.53 1221.05 1221.58 1222.11 1222.63 1223.16 1223.68 1224.21 1224.T4
STORAGE 279.80 342.75  430.710  543.63  681.54 84444 1032.31 124518 1496.03. 1803.83
QUTFLOW  1141.93  1432.57 1783.08 2207.90 2714.54 3320.35 4047.86 4885.03 5735.27 6780.47
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ELEVATION  1225.26  1225.79  1226.32 1226.84 1221.37 1227.89 1220.42 1228.95  1228.47 1230.00

l ' e R CREK Ty X

HYDROGRAPH AT STATION 3
PEAK FLOW  TINE MAXINUM AVERAGE FLOW
6-HR UHR  T2-HR TH.50-HR
+ (CF8) (HR)
(CFS)
l+ 5978, 20.50. §752. 4449. 1575. 1523,
(INCHES) 0,706 1.860 1,978 1.976
(AC-FT) 3348, 8824, 9375. 9375,
I PEAK STORAGE  TIME - MAXINUM AVERAGE STORAGE
6-HR 24-HR T2-HR  74.50-HR
s (ACFT)  (HR)
l 1862.  20.50 1795. 1154, 418, 404,
PEAK STAGE  TIME MAXIMUN AVERAGE STAGE
5-HR 24-HR T2HR T4.50-HR
+ (FEET)  (HR)
1230.10  20.50 1200.99  1228.43  1223.60  1223.48

CUMULATIVE AREA = 88.95 SQ MI

RRE BEE DK KEK KKK XKR ORK ok ok KX KKK KKK KRR KRR XK KRR 0kk kR REX RKEE XK XXX RKR EE RRE KKK RRK KX KKK FRE KRR XK bk

RERERERERETIRK
X *

63 KK X Sug ¢ 5
* *
FERRERRREIRARR

RUNOFF FROM SUBBASIN 5
SUBBASIN RUNCFF DATA

55 BA SUBBASIN CHARACTERISTICS
TAREA 12.32 SUBBASIN AREA

PRECIPITATION DATA
i6 B STORM 3.98 BASIN TOTAL PRECIPITATION

17 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.01 0.01 0.01 6.01 0.01 .01 0.01 0.01
6.61 0.01 0.0 0.0 on . 0.01 0.0t 0.02
6.02 0.03 0.05 0.38 0.07 0.04 0.03 0.02 0.02
g.0t - 0.01 g.01 oM 0.01 3.6 0.01 0.0t 0.41
0.0 0.0 0.0 0.01 .00 001 0.0 0.01

66 LS SC8 L08S RATE
STRTL 0.56 INITIAL ABSTRACTION
CRVNER 78.00 CURVE NUMBER :
RYINP 0.00 PERCENT IMPERVIOUS AREA
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57 UD SCS DINENSIONLESS UNITGRAPH
TLAG 4.60 LAG
*xK
UNIT HYDROGRAPH
48 END-OF-PERIOD ORDINATES | |
0, 130, 24T, 405 613 BAT. 1036, 1360, 1219, 124,
181, 1110, 1017. 905, 787.  62T. 5.  43. 39, 316,
M0, 229, 18t 6. 131 10T 9. 83. 9. 59.
50. 8. 3. 30. 25. 22. 18. 16. 3. 2.
10. q. . 6. Lo 2. 1.
ik X *Rx X% XK

HYOROGRAPH AT STATION sus

TOTAL RAINFALL = 3.98, TOTAL LOSS = 2.11, TOTAL EXCESS = 1.87

PEAK FLOW TINE MAXIMUM AVERAGE FLOW
6-HR U-HR 12-HR 74.50-HR
+  (CF3) (HR)
: (CFS) :
+ 18M, 17.00 1417, 617, 207. 200.
{ INCHES) 1.069 1.863 1.8M SN
(AC-FT) 703. 1224, 1229, 1229,

CUMULATIVE AREA. = 12.32 SQ MI

X ***.*¥* £XK KKK KX KK XRK KKK KKK KKK KKK KRR KKK KKk KEE KRR KKK KRR kKR KKK KKK X¥E KKK KKK KKK RXE KEX EKE KKK KKK KER KKK

FRRRERRRRRER
* *
68 KK * 3 % COMBINE TWO HYDROGRAPHS 1-4 WITH §
* x
REEEEERREREESS
69 HC HYDROGRAPH COMBINATION '
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
x
X Thx ¥ o xxx
HYDROGRAPH AT STATION 3
PEAK FLOW TIME n MAXIMUM AYERAGE FLOW
: 6-HR 24-HR 72-HR 74.50-HR
+ (CFS) (HR)
(CFS) _
+ 8163. 18.00 7858, 5052. - 1782, 1122.
(INCHES) p.121 1.85% 1.863 T 1.963
(AC-FT) 3585. 10021. 10604. _ 10604,

CUMLATIVE AREA = 101.27 SQ MI
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I FHE KR RRK XEK KRR XK RRK KXE KKK ERE AXE KK KKK Rk KKK KRX RKE KKK EKK RKK KRR HkE Xk kKK XRE kKX REK Kk Rk Rkk Kk bk ek

KEXERRKEERERREX
X X )
WKE * 4 % ROUTE HYDROGRAPHS 1-5 THROUSH REACH 4
x x
l KERXREEEREREEE
HYDROGRAPH ROUTING DATA -
l 71 RS STORAGE ROUTING |
NSTPS 1 NUNBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
I RSVRIC  -1.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
12 R NORMAL DEPTH CHANNEL ROUTING
AL 0.045 LEFT OVERBANK N-VALUE
ANCH  0.030 MAIN CHAMNEL N-VALUE
ANR  0.045 RIGHT OVERBANK N-VALUE
RLNTH  S500. REACH LENGTH
SEL  0.0021 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
e LEFT OVERBANK --- + ====== MAIN CHANNEL ~=-nnn + == RIGHT OVERBANK -
78 RY ELEVATION 1211.00 1210.00 1206.00- 1200.00 1200.00 1206.00 1210.00 1211.00
73 RX DISTANCE  0.00 1000.00 1600.00 1620.00 1650.00 1570.00 2200.00 2650.00
xEX

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA :
STORAGE 0.00 4.03 8.5% 13.56 19.05 25.03 31.50 38.45 45.90 53.83
QUTFLOMW 0.00 28.01 91.02  183.48  304.34 453,67  632.03  840.20 1078.1t  1349.79
ELEVATION  1200.00 1200.58 1201.16 1201.74 ~ 1202.32 1202.89 1203.47 1204.05 1204.63 1205.2%
STORAGE §2.25 75.23  107.54  150.49  234.10  328.36  443.26 578,82  757.60 1038.20
OUTFLOW  1653.25 2042.44 2588.65 3361.10  4431.92 5864.11 7714.39 10037.85 11864.35 15026.76
ELEVATION  1205.79 1206.37 1206.85 1207.53 1208.11 1208.68 1209.26 1209.84 1210.42 1211.00

ok xEk )’»** b} + 4 5%
HYDROGRAPH AT STATION '
PEAK FLON  TINE MAXIMUM AVERAGE FLOW
5-HR  24-HR T-HR  74.50-HR
+  (CFS) (HR)
(¢FS) .
+ 9088, 20,00 . . 7783, 5046, 1182, 1722.
l (INCHES)  0.715 1.853 - 1.963 1,963
(AC-FT) ~ 3858.  10008.  10603. 10603.
I PEAK STORAGE  TIME . MAXIMUM AVERAGE STORAGE
§-HR 24-HR 124 T4.50-HR
+ (A-FT)  (HR) |
465, 20.00 A 2m. qr. 9.
PEAK STAGE  TINE | _ MAXIMIN AVERAGE STAGE




Page 18

§-HR 24-HR 12-HR 7T4.50-MR
+ (FEET)  (HR) -
1209.35  20.00 1208.27  1208.04  1200.40  1203.29

CUMULATIVE AREA = 101.27 5Q MI

XKk kkk OEE EXE XX KEX XKK *** REE ERE KRR KKK KRR KR K0k XK KRR Rk bk kkk Kk bk Rk bk KRR ORR KRR BRE Xk kX XX REE

FEXXERRERREINN
x x

15 KK * sigg ¥
x *

EEKKKXREKERERR
RUNOFF FROM SUBBASIN &

SUBBASIN RUNOFF DATA

17 BA | SUBBASIN CHARACTERISTICS
TAREA 30.35 SUBBASIN AREA

PRECIPITATION DATA
16 P8 STORM 3.8% BASIN TOTAL PRECIPITATION

1T P1 INCREMENTAL PRECIPITATION PATTERN
0.00 6.01 0.01

0.01 9.01 0.0 8.01 8.01
6.01 8.01 0.01 . 0.0 0.01 0.01 8.0t 0.01 0.0
0.02 6.03  0.05 8.38 . 0.04 . . . 0.0%
8.01 0.01 0.01 8.01 0.01 0.0t 0.01 0.01 8.81. 0.0
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
78 1§ S80S LOSS RATE
STRTL 0.56 INITIAL ABSTRACTION
CRVNBR 718.80 CURVE NUMBER
RTIMP §.60 PERCENT IMPERVIOUS AREA
78 UD SCS OIMENSIONLESS UNTTGRAPH
TLAG 3.68 LAG

XEE

UNIT HYDROGRAPH
: 39 END-OF-PERIOD ORDINATES :
182. 553. 1068, 1803, 2662. 3304, 3688. . 591, 3282
29186, H29. 1833, 1513, 1222, 1001, 828. 676. 539, a4,

162. M1, - 238. 192, 157. 129, 104, 85. 69, 55.
46. 38. 33. 1. 21. 16. it 1. 2.
P owE g o —_—

HYOROGRAPH AT STATION  SUB 6
TOTAL RAINFALL = 3.98, TOTAL L0SS = 2.11, TOTAL EXCESS = 1.8

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 4-HR 72-HR  T4.50-HR




+  (CFS) (HR)
(CFS) _ _.

+  4850.  16.00 3830. 1524. 509. 492,
(INCHES)  1.173 1.868 1.8M 1,871
(AC-FT). 1883, 3024, 3029, 3028.

CUMJLATIVE AREA =  30.35 SQ MI

petesitiiteittd
* X

80 KK ¥ s v *
* *

ERKEERRRRNETRR
RUNOFF FROM SUBBASIN 7

SUBBASIN RUNOFF DATA

HYDROGRAPH AT STATION  SUB T
TOTAL RAINFALL = 3.98, TOTAL LOSS = 2.03, YOTAL EXCESS = 1.95

MAXIMUM AVERAGE FLOW
6-HR =R  T2-HR

PEAK FLOW TIME
T4.50-HR

82 BA SUBBASIN CHARACTERISTICS
TAREA 4.95 SUBBASIN AREA
PRECIPITATION DATA
16 PB STORM 3.98 BASIN TOTAL PRECIPITATION
17 Pl INCREMENTAL PRECIPITATION PATTERN
.00 0.0t 8.01 . 0.01 0.0
0.61 0.01 8.01 0.01 0.01 0.0
$.02 0.03 0.05 .38 . 0.0
0.01 6.01 0.01 0.01 4.0 0.01
0.01 0.01 0.01 0.01 0.01 0.0%
83 LS SC3 LOSS RATE
STRTL 0.53 INITIAL ABSTRACTION
CRVNBR 78.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
84 Up SCS DIMENSIONLESS UNITGRAPH.
TLAG 1.35 LAQ
XK
UNIT HYDROGRAPH
- 15 END-OF-PERIOD QRDINATES
307. 1048. 1488. 1340. 9065. 517, 37,
41, 5. 15. 10. 5.
2] XK 3 e R

190.
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XEE KR ERE RKK KRR KRR KRR RER KKK KKK EXE KKk REK KRR KX KX XRX KKK KKK KKE Bk Kkk kKR KEK XEK XXE AXX XXX KKK KKK XXX REK KKk

t13. 68.
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Il ¢ (CPS) (HR)

(CFS)
+ 1625, 13.50 g09. 259, 86. 83.
(INCHES) 1.520 1.UT . 1.U47 1.947
l {AC-FT) 401, - 514, 514, 514.

CUMULATIVE AREA = 4.95 SQ MI

I REE KK RXK EXE KEK XER REE XXK RXX KRR EEE KKK REK OKKE XEK KKK RXE EXK KKK RKE XKE XK KRR REK XAk Xk ok ERK KRR EXK KKK KEE kEX

bt 2ed it ettt sd
E b
B5 KK * 4 x COMBINE THREE HYDROGRAPHS 1-5 WITH 6 AND 7
* x
_ EEEEXERERRELRE
86 HC HYOROGRAPH COMBINATION
1CoMp 3 NUMBER OF HYDROGRAPHS TO COMBINE
rx
xxx xxx kX xkx b33 3
HYDROGRAPH AT STATION 4 '
PEAK FLOW  TIME MAXIMUM. AVERAGE FLOW
6-HR 24-HR 72-HR 74, 50-HR
+ (CF§) (HR)
{CFS)
11376, 17.50 10695, §755. 2311, 2281,
(INCHES) 0.728 1.839 1.942 1.942
(AC-FT) 5303, 13397. 14146, 14146.

XX KEE KXE BEK KEX KKE KKK KKK REK KKK KKK RKE ORKE KKK RKE XEX KEX KKK LXK FEE BEX REKX KRK XXX KKK KKK KKK KEX KEE KKK KKE KKE KLk

FERRLEEOERES

X x :
87 KK * 5 % ROUTE HYDROSRAPHS 1-7 THROUGH REACH §

X *

RERERRRRERRRRR

HYDROGRAPH ROUTING DATA

88 RS STORASE ROUTING _
: NSTPS 1 NUMBER OF SUBREACHES
ITYP FLOW - TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT

89 RC NORMAL DEPTH CHANKEL ROUTING o
ANL 0.045 LEFT OVERBANK N-VALUE
ANCH 0.030 MAIN CHANNEL N-VALUE

I CUMULATIVE AREA = 136.57 SQ MI
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l ANR 0.050 RIGHT OVERBANK N-VALUE
RLNTH 11600. REACH LENGTH
SEL 0.0026 ENERGY SLOPE
l ELMAX 0.0 MAX. ELEV. FOR STORAGE/QUTFLOW CALCULATION -
CROSS-SECTION DATA '
=== LEFT OVERBANK ~-- + -----= MAIN CHANNEL -———— + «== RIGHT QVERBANK -—-
91 RY ELEVATION 1172.00 1171.00 1167.06 1160.00 1180.06 1167.00 1171.00 1172.00
90 RX DISTANCE 0.00 1000._00 1600.00 1620.00 1550.00 1670.00 2200.00  2655.00
I £
COMPUTED STORAGE-QUTFLOW-ELEVATION DATA
I STGRAGE 0.00 5.35 1.3 17.87 25.04 32.82 41.20 50.19 59.79 68.99
OUTFLOW 0.00 35,94 116.48  234.20  387.49  576.21  900.8% 1062.32 1351.58  169%.717
ELEVATION  1150.00 1156.63 1161.26 1161.83 1162.53 1163.16 1153.79 1164.42 1165.05 1165.69
STORAGE 80.81 92.23  116.60  170.89  255.18  3639.49 513,80 668.12  913.54 1282.23
OUTFLOW  2078.16 2497.7% 3075.8t 3876.24 5005.31 6555.48 8608.71 11240.07 13508.7¢ 17152.32
ELEVATION  1186.32 1166.95 1167.58  1168.21 1168.84 1168.47 1170.11 1170.74 1171.37 1172.00
' X% XX T £ KK .
HYDROGRAPH AT STATION 5
l PEAK FLOW TIME MAXIMUM AVERAGE FLOW
5-HR 24-HR T2-HR 74.50~-HR
+ {CFS) {HR)
(CFS)
l + 11115, 18.50 10852. 6744, 23717, 2297,
{ INCHES) 9.718 1.836 1.942 1.542
_ (AC-FT) 5231, 13378, 14144, 14144,
l PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 12-HR T4.50-HR
l + (AC-FT) (HR)
680. 18.50 B43. 382. 135, 131,
PEAK STAGE  TIME MAXIMUM AVERAGE STAGE
I 6-HR 24-HR 72-HR 14.50-HR
+ (FEET) (HR)
"M 15.50 1170.57 1169.13 1163.84 1163.1
I CUMULATIVE AREA = 136.57 SQ MI
I RRE KKK ERE RRR ABK KKK KKK SEE BRK KKK KXE KEE KR KKK KKK RKE RAR DRE KKK KKK KEE KKK XEK KEE BEE FXK KKK REE BER KKK KKK KRR £RK _
l EEERKEEERRNNRR
X ¥
92 KK * sus 8 *
* ¥
KRRERRERIRRRER
RUNOFF FROM SUBBASIN 8
I SUBBASIN RUNOFF DATA
I 94 BA SU_BBAS!N CHARACTERISTICS
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TAREA 23.13 SUBBASIN AREA
PRECIPITATION DATA
16 P8 STORM 3.98 BASIN TOTAL PRECIPITATION

11 Pl INCREMENTAL PRECIPITATION PATTERN
0.00 0.1 0.01 6.01 . 0.01 9.0 0.01 0.01 0.01 9.01
0.01 - 0.0 0.01 0.01 0.01 6.0 6.0t . A2 .
0.02 0.03 0.0§ 0.38 0.07 0.04 0.03 0.02 0.02 0.61
.0.01 0.01 0.01 0.01 0.0 ¢.01 0.01 0.61 9.01 0.01
8.6 0.5 b.01 o 0.09 b.01 0.01 0.0

95 LS ~ SC3 LOSS RATE
STRTL 6.56 INITIAL ABSTRACTION
CRVNBR 78.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA

TLAG T.40° LAG

X

UNIT HYDROGRAPH

76 END-OF-PERIOD ORDINATES

8. 5. 142, 227, 3U. 438, 587. 750. §31. 1089.
1228. 1333, 1402, 1448, 1458. 1454, 1436. 1374, 1316, 1248,
17, 1084, 958, 873. 768. 513. - §06. 543, 486. 438,
395. 360. 325, 283. 264, 235. 209. 190. 171, 153.
139, 125. it 100. 80. 8. 72, 65. 58. 53,

8. 42, 3¢, 3. 31. 28, 25. 2. 20, 18.

16. i3. 1. 13. 12. 1. LR 8. 1. 6.

5. i, 3. 2. 1. 0.

XEX K xox K% *xx
HYDROGRAPH AT STATION  SUB 8

TOTAL RAINFALL = 3.98, TOTAL LOSS = 2.11, TOTAL EXCESS = 1.87

l 96 UD SCS DIMENSICNLESS UNITGRAPH

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

. B-HR  24-HR 1268 T4.50-HR
I ¢ (CF8) (HR)
| (CFS) o
& 2%, 20.00 2041, 2. 388. 375.
l (INCHES)  0.821 1,807 1,871 1.871
(AC-FT) 1012, 229, 2308, 2308.
I  CUMULATIVE AREA =  23.13 5 MI

I‘ KRR XXX XXX KKE R RKE XK KRR RRK KKK KRE KX RXK KR RRE KK Xk X0k KkEK KKK KK XXX XKE KXE KKk KkK bk ki xRk Kk kR bRk kK

FEARRERARRARER

l x *
TR % 5 *  COMBINE THO HYDROGRAPHS 1-7 WITH 8

x 4
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KEXERRTNEER
98 HC HYDROGRAPH COMBINATION
1C0MP 2 NUMBER OF HYDROGRAPHS TO COMBINE
| . Xk
2 K & % ox *%
HYDROGRAPH AT STATION 5
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 12-HR 14.50-HR
+ (CFS) {(HR)
(CFS)
+ 13186, 18.00 12559, 7868, 2785, 2672,
{ INCHES) 0.731 1.832 1.932 1.932
(AC-FT) 5228. 15605, 16452. 16452.

CUMULATIVE AREA = 159.70 SQ MI

XXX KEX OREE EEX XEE EEE REE FEE REE KKK KKK KXE KEK EEX KKK XXX XXX REE KKK KRE KK RKK XRK XNK XK 0K ook kkk KKK KKK KRk RKE ERR

FEROORROEE IR

X x ' '
9Kk ¥ 6 * ROUTE HYDROGRAPHS 1-8 THROUGH REACH 6

* % :

TOROORRERK

HYDROGRAPH ROUTING DATA

100 RS STORAGE ROUTING :
NSTPS 1 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSYRIC -1.00 IRITIAL CONDITION
X ~ 0.00 WORKING R AND D COEFFICIENT
101 RC NORMAL DEPTH CHANNEL ROUTING :
ANL 0.045 LEFT OVERBANK N-VALUE
ANCH 0.030 MAIN CHANNEL N-VALUE
ANR 0.045 RIGHT OVERBANK N-VALUE
RLNTH 9500, REACH LENGTH
SEL 0.0021 ENERGY SLOPE :
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
_ CROSS-SECTION DATA
--- LEFT OVERBANK —= + ===~~~ MAIN CHANNEL ------- + -—- RIGHT OYERBANK ---
103 RY ELEVATION - 1145.00 1144.00 1140.00 1933.00 1133.00 1140.00 1144.00 1145.00
102 RX OISTANGE - 0.00 1010.00 1530.00 1810.00 1640.00 1560.00 1890.00 2650.00

Rk

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 4.38 9.26 14.63 20.51 26.08 N 41.10 48.97 57.32
QUTFLOW 0.68 32.30. 104,69  210.48 348,24 517.85  719.76  954.73 1223.87 1527.62
ELEVATION  1133.00 1733.63 1134.26 1134.89 1135.53 1138.16 1136.79 1137.42 1138.05 1138.68
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OUTFLOW  1867.63 2244.81 2756.85 3430.54 4335.68 5534.46 - 7082.00 9028.84 10377.44 13229.13

I STORAGE §6.18 75.583 92.57 -~ 12717 179.38  249.22  336.66  441.73  587.61  §75.83
l ELEVATION  1139.32  1138.95  1140.58 1141.21 1140.84 174247 114311 1H3.7T4 114437 1145.00

A% XX B . XK XRX
HYOROGRAPH AT STATION §
l PEAK FLOW  TIME ‘ MAXINUM AVERAGE FLOW
6-HR 24-HR 1R 14.50-HR
b (CFS) (HR)
l (CFS)
+ 1282, 20.50 12208, 1862. 2768, 272.
(INCHES)  0.715 1831 1.931 1,931
I (AC-FT) 6038, 15503, 16450, 16450.
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
' 6-HR 24-HR T2HR T4.50-HR
s OC-FT) (R '
835.  20.50 o 430. 151, e,
l PEAK STAGE  TINE MAXINUM AVERAGE STAGE

6-HR 24-HR T2-HR 74.50-HR

_ o+ (FEET)  (WR) - |
I 144,91 20.50 114679 1143.08 113726 113T.12

CUMULATIVE AREA = 159.70 SQ MI

BEE KRR KKK KKK XK XEE KEK RKX KKK KKK XXE KRR KR KRX REK KOE XXX XXX KKK KKK RKE KKK XKE BRR ORKK KKK KXK KX BXE XEK Xk KEK kK

EEXEERERRERRKE
* x
104 KK * SuB 9 X
] X
rrkkok ke

RUNOFF FROM SUBBASIN §
SUBSASIN RUNOFF DATA

106 A SUBBASIN CHARACTERISTICS
TAREA 18.29 SUBBASIN AREA

PRECIPITATION DATA
16 PB STORM 3.98 BASIN TOTAL PRECIPITATION

11 91 INCREMENTAL PRECIPITATION PATTERN S
6.00 0.0 0.01 0.01  0.01 0.01 0.01 6.0t 0.01 0.01
0.01 0.0t 0.01 0.01 0.01 0.0 0.01 0.01 6.02
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 0.0t - 0.01  0.04 0.01 - 0.0t 0.01
0.01 0.01 0.01 8.0t 0.61 0.01 0.01 0.01

167 L3 SCS LOSS RATE
STRTL 0.48 INITIAL ABSTRACTION
CRYNGR 80.5¢ CURVE NUMBER




-+

-+

-

-+

¢.00 PERCEﬂT IMPERVIQUS AREA

RTINP
108 UD SCS DIMENSIONLESS UNITGRAPH
TLAG . 3.35 LAG
b+ 4
UNIT HYDROGRAPH
95 ENO-OF-PERIOD ORDINATES
144. a1, B26. 1412, 1990. 2331, 7. 2412, 2186,
1586, 1210, 949, 755. §12. 491, 389. 312, 248.
151. 125. 9, 80. 6. 51, 40. 72, 2.
9. 1. 1. 1. 3.
XXX *Rxk bt K% *EX
HYOROGRAPH AT STATION  SUB 8
TOTAL RAINFALL = 3.98, TOTAL LOSS = 1,82, TOTAL EXCESS = 2,06
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
6-HR U-HR MR T4.50-HR
(CFS) (HR)
(CFS) _
/11, 15.50 2664, 1014. 338, 327.
(INCHES)  1.354 2.062 2.065 2.065
(AC-FT) 1321, 2011, 2014, 2014.
CUMULATIVE AREA = 18.29 SO MI
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1935,
197.
22.

KK KK KRR KXE kX KKK KKK EEK EXE KX KRR KEK KKK KKK KRR KRR RXE KIK KX KKK KKK KKK KKk J00K KKK KKK XKk KKX KKK KXK XXX ERF Xbk

peeetipitodisiy
x b
109 KK % § *  COMBINE TWO HYDROGRAPHS 1-8 WITH §
* *
ERRERREEERRRR
110 HE HYDROGRAPH COMBINATION
1comMp 2 NUMBER OF HYDROGRAPHS TO COMBINE
KX
b+ b 4 k% *rk xR
HYDROGRAPH AT STATION 6
PEAK FLON  TINE MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR  T4.50-HR
(CFS) {HR)
(CFS)
14130, 19.50 13625, 8845, 3103, 2099,
{ INCHES) 6.712 1,848 1.945 1.945
(AC~FT) §756. 11545, 18485. 18465,
CUMULATIVE AREA = 177.99 SQ MI
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AE¥ KEE KK RRK bk KKK KK KR RKEK XX KR KKK RRK KKK KKE KER KRR KEX RRX RRE ORXX KEX k¥ KKE KRR FRE XEX KK XkK kKX XKE XXX Kxx

e iazist o s S
£ £

111 KK *  SuBig * -

. 3 *
pirirerre s sy .

RUNOFF FROM SUBBASIN 10

SUBBASIN RUNOFF DATA

113 BA SUBBASIN CHARACTERISTICS
TAREA 42.46 SUBBASIN AREA

PRECIPITATION DATA
16 P8 STORM 3.99 BASIN TOTAL PRECIPITATION
L INCREMENTAL PRECIPITATION PATTERN ' ' _
0.00 0.01 0.0 0.01 0.01 8.0 g.01 0.01 0.01 0.0t

0.01 - 0.0 0.0 0.m 0.01 8.01 2.¢ 0.01 0.02
0.02 0.63 0.05 . 0.38 0.07 0.04 0.03 b.02 0.02

0.0 0.01 0.01 . A1 6.01 0.01 0.0t 0.
6.0% 0.01 2.1 0.01 g.01 0.01 .01 ¢.0
114 LS SCS LOSS RATE
STRTL .51 INITIAL ABSTRACTION
CRVNBR 19.5¢ CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
115 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 5.31 LAS
*RK
UNIT HYDROGRAPH
. 55 END-OF-PERIOD ORDINATES
100. 317, 501. 865. 1438, 2011. 2609. 3103. 3451, 3650,
3685, 3658, 3499. 3278. 3028. 2734, 2381, 1997, 1674, 1442,
1243, 1073, 941. 820. 110, 611. 522. 455, 390, 3t
291, 252. 216. 187. 162. 140. 122, 104, 91. 18.
68. 58. 50. 4. 3. 35. n. 21, 2. 1.
15. 12, 9. 5. 2.
X X *¥E E220 22

'HYDROSRAPH AT STATION  SUB10

TOTAL RAINFALL = 3.98, TOTAL LOSS = 1;97, TOTAL EXCESS = 2.04

l PEAK FLOW  TIME | MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR - 74.50-HR
¢ (CFS) (HR)
(CFS)
II v 5572, 17.50 4900, 2214, 165, 139.
(INCHES)  1.073 1.991 2.008 2.008
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(AC-ET) 2430, 4509.  4550. 4550,

CUMULATIVE AREA = 42.46 5Q MI

HKE XK RGE KKK XEX KKK RLE XEK KRR EXX KEK XKK KKK KRR KEX XXE XER XK KX XXK ROK KKX XX KEX KXE RXK KKK R KEX kEX #*ﬂ XX XXX

BREREREERRE X
X
116 KK ¥ T % ROUTE HYDROGRAPH 10 THROUGH REACH 7
: X
petotrritssitsy

HYDROGRAPH ROUTING DATA

' 117 88 STORAGE ROUTING |
NSTPS 1 NUMBER.OF SUBREACHES
ITYP  ~ FLON TYPE OF INITIAL CONDITION

l RSVRIC -1.00 INITIAL CONDITION

X 0.00 WORKING R AND D COEFFICIENT

118 RC NORMAL DEPTH CHANNEL ROUTING
ANL 0.045 LEFT OVERBANK N-VALUE-
ANCH 0.030 MAIN CHANNEL N-VALUE
ANR 0.045 RIGHT OVERBANK N-VALUE
RLNTH 39600. REACH LENGTH
SEL 0.005% ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

CROSS-SECTION DATA
=== LEFT OVERGANK === 4 w=w=~~ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
120 RY ELEVATION 1156.00 1152,00 1148.00 1146.00 1146.00 1148.00 1152,00 1196.00
119 RX DISTANCE 0.00 50.00 19.00 120,06 200.00  220.00  235.00  390.00

xxx

COMPUTED STORAGE-QUTFLOW-ELEVATION DATA _
STORAGE .08 42.68 94.18  154.50- 223.4%  296.80  372.32  450.04  529.96  §12.09
CUTFLOW 0.00 101,85  339.01  701.47  1210.86 1928.25 2778.04 3754.32 4852.71 06069.93
ELEVATION  1146.00 1146.53 1147.05 1147.58 1148.11 1148.63 1149.16 1149.68 1150.21 1150.74
STORAGE 696.42 782,95  B73.B1  976.33 1081.95 1220.47 1361.91 1516.24  1883.49 188364
QUTFLOW  T7403.50 8851.50 10372.42 12031.70 13849.98 15831.64 17985.31 20320.21 22845.45 25569.89
ELEVATION  1151.26 1151.7¢ 1152.32 1152.84 1153.37 1153.89 1154.42 1154.8% 115547 1156.00

£ P wex ' RK A%
“HYDROGRAPH AT STATION 1
PEAK FLOW TIME . _ MAXIMUM AVERAGE FLOW
i 6-HR 24-HR T2-HR - 74.50-HR
l +O(CFS)  (HR) - ._
{CF8)
+ 5367. 18.50 §122. 224‘1 1685, 738,
l {INCHES) 1.034 1.865 2.609 2.008

(AC-FT) 2341, 4451, 4550, 4558.

l PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
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6-HR H-HR 72-HR T4.50-HR

+ (AC-FT) (HR)
565. 18.50 519, 300. 107, 103,
PEAK STAGE  TIME o MAXIMUM AVERAGE STAGE

G-HR AU-HR T2-HR T4.50-HR

+ (FEET) (HR) :
1150.43 18.50 _ 1150.14  1143.60 1146.94 1146.91

CUMULATIVE AREA =  42.46 3Q MI

KRR OEE KX RRE IR KRR AR JHE bk Wk XRR BRIk 3Rk KRR bk REE KKK BRE REE KRR KKK ERK OREE KRR KKK KKK dokk 3Kk kkk *EE XK Xk

XERERERRRRRRR R
* ¥
121 KK * susit *
x X
EERORRORRLR

RUNOFF FROM SUBBASIN 11
SUBBASIN RUNOFF DATA

123 8A SUBBASIN CHARACTERISTICS
~ TAREA 25.62 SUBBASIN AREA

16 P8 STORM 3.98 BASIN TOTAL PRECIPITATION

17 P INCREMENTAL PRECIPITATION PATTERN
0.00 g.01 6.01 0.0t 0.01 0.0t 6.01 0.01 ¢.01 0.01
0.01 0.0 0.01 - 0.01 8.01 8.01 0.01
0.02 0.03 0.05 0.38 67 0. . . . .
0.01 8.0t 0.01 0.0t 6.01 0.01 8.01 0.01 0.01 0.0t
8.01 5.01 0.0 0.0 0.01 §.01 0.01 0.0

124 L3 SCS LOSS RATE
STRTL 0.51 INITIAL ABSTRACTION
CRVNBR 79.80 CURVE NUMBER :
RTIMP 0.00 PERCENT IMPERVIOUS AREA

125 U SC3 DIMENSIONLESS UNITGRAPH
TLAG 4,89 LAG

*¥x

UNIT HYDROGRAPH

| 51 END-OF-PERTOD ORDINATES
0. 232, 440. TS, - 1080. 1515 1902,  2183.  2350.  2403.
2393. 2288, 2132, 1953. 9737, 475 1220, 1022, 670, 74O,
§31. 551, 412, 401, 339, 202, 248.  213.  180. 154,
1o, 112 %, B2. 5. 80. 51. i, 3. 3.
21, 2. . 18 16. 13. w8 §. 3.

l PRECIPITATION DATA




Page 29

XXX *EX *xK xxx *KK
HYDROGRAPH AT STATION  sus!?

TOTAL RAINFALL = 3.98, TOTAL LOSS = 1.97, TOTAL EXCESS = 2.01

PEAK FLOW  TIME MAXTMUM AVERAGE FLOW
5-HR U-HR L 72HR TA.50-HR
+ (CFS) (HR) - o
(CFS)
¢ M. 150 3087. 1375, 851, 445.
(INCHES)  1.120 1,897 2.008 2.009
(AC-FT)  1531. 272, 2146. 2M48.

CUMULATIVE AREA =  25.62 SQ MI

KR EKF EXE RKX KKK XXX KEE KKK RRK REX KXE RKK XEK RER KKK XXK XEK RXE TEE REX RKK KAK KKK XEE XRK TRK XXX FRE RRK RXE BHE KKE K%

FHCERRKERE
x *

126 KK * b * COMBINE THREE HYDROGRAPHS 1-9 WITH 10 AND 11
X X ) :
KERERREEEORINE

HYDROGRAPH COMBINATION

127 He ' '
l 1COMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

X

kX 5] 3% ' b+ X
HYDROGRAPH AT STATION 6

PEAK FLOW  TIME MAXIMUN AVERAGE FLOW
. 5-HR 24-HR T2-HR  74.50-HR

v (CFS) (HR) -
(CFS) -
¢ 20565.  19.00 21133, 12452, 4329. 4184,
(INCHES)  0.798 1.882 1.963 1.963
{AC-FT) 10478, 24698, 25761, 25761,

CUMULATIVE AREA = 246.07 SQ MI

XXX BEE XXE XXX XRK HEX XXX IXK XEE kXX #«** XXX XXX KX XXX XXX *ﬂ FXE XXK XXR KA HEX XE FXE XEX KKK KXE XEE XK axx **:k ¥EE XXX

TR
x %
128 KK * g * ROUTE HYDROGRAPHS 1-11 THROUGH REACH 8
. . _
XKRERXEERRRRRR

HYDROGRAPH ROUTING DATA

129 RS STORAGE ROUTING :
NSTPS T NUMBER OF SUBREACHES
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1TYP FLOW TYPE OF INITIAL CONDITION

RSVRIC ~1.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICTENT
130 RC NORMAL DEPTH CHANNEL ROUTING
ANL 0.037 LEFYT OVERBANK N-VALUE
ANCH 0.028 MAIN CHANNEL N-VALUE
ANR 0.039 RIGHT OVERBANK N-VALUE
RLNTH 8500. REACH LENGTH
SEL 0.0045 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/QUTFLOW CALCULATION
CROSS-SECTION DATA :
=== LEFT OVERBANK --= + -----— MAIN CHANNEL ------- + == RIGHT QVERBANK ---
132 RY ELEVATION 1115.00 1174.00 #114.00 1103.00 1103.00 1111.00 1112.00 1114.00
131 RX OISTANCE  2767.00 3206.00 4047.00 4063.00 4115.00 '4137.00 4339.00 4747.00
%

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE .00 1.3% 15.00 33.13 31.58 40.38 49,56 §9.10 69.00 79.28
QUTFLOW 0.00 86.74  277.04 548,22  §92.06 1304.24 1782.25 2324.66 2930.66  3599.90
ELEVATION  1103.00 1103.63 1104.26 1104.89 1105.53 1]06.16 1106.79 1107.42 1108.05 1108.68
STORAGE 89.91  100.92  112.29  124.98  151.53  185.82  257.88  338.02  506.96  760.59
OUTFLOW  4332.34 5128.17 5987.74  6944.33 8124.29 9622.56 11558.03 14032.07 17884.35 24219.47
ELEVATION ~ 1108.32 1109.95 1110.58 t111.21 19ti.84 121247 1113.11  1113.74  1114.37  1115.00

l XEX WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSfABLE FOR OUTFLOWS BETWEEN 1304. TO 5944,
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.

' THIS CAN BE CORRECTED 8Y DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)
xek K *K p &4 1 xix
HYDROGRAPH AT STATION 8
l PEAK FLON  TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR TR T4.50HR
¢ (CFS) (HR)
l (CFS) | |
¢ 228, 19.50 21025, 12453, 4329, 4184,
(INCHES)  0.794 1.882 1.963 1.963
' ©(AC-FT) 10426, 8% 25760 25780.
PEAX STORAGE  TIME MAXIMUM AVERAGE STORAGE
§-HR 24-HR T4k 74.50-HR
v O(AC-FT)  (HR)
689.  19.50 §33. 328, 116, 3.
l PEAK STAGE  TIME MAXINUM AVERAGE STAGE
- 6-HR . 24-HR MR T4.50HR
+(FEET)  R)
11482 1950 1188 111245 1108.73 1106.60

CUMULATIVE AREA = 246.07 SQ MI

FHKREX BEE KK XK KK KK KR KR KKK EK REE REE kkk RKK OREX Rk RKE KRk KEE REE XEE KEE KRR REX KRR R R XX AKX XXX LEE LXf
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EXEREERERERRRK
* ¥

133 KK ¥ sug12 *
x *

PRI
RUNOFF FROM SUBBASIN 12

SUBBASIN RUNOFF DATA

135 BA SUBBASIN CHARACTERISTICS
TAREA 25.25 SUBBASIN AREA

PRECIPITATION DATA

i6 P8 STORM 3.9& BASIN TOTAL PRECIPITATION

17 PI INCREMENTAL PRECIPITATION PATTERN :
0.00 0.01 0.01 0.1 0.01 0.01 8.0 .91 p.01 . 0.0t
0.01 0.01 0.0t 0.01 g.01 0.0t .01 8.01
0.02 0.03 0.05  0.39 . . . . . .
0.01 0.0t 0.01 0.01 0.01 4.9 0.01 0.01 0.0t 0.01
0.01 0.01 6.01 8.0 0.01 9.01 0.01 0.01

135 L3 §CS LOSS RATE
STRTL §.52 INITIAL ABSTRACTION
CRVNBR T9.40 CURVE NUMBER
RY1MP 0.60 PERCENT IMPERVIOUS AREA
137 Ug §CS DIMENSIONLESS UNITGRAPH
TLAG 4.45 LAG
22
UNIT HYDROGRAPH
46 END-QF-PERIOD ORDINATES
0. 290, 553. g12. 1379. 1874. 2258, 2486, 2588. 2582.
2463, 2278, 2062, 1785, 1469, 1192, 1004. 838. . 707, 607.
5it. 428. 358. 302, 258.- 3. 178. 149, 126, 108.
80. 75. 4. 5. 45, - 3. 3. 21, A, 1.
i1, . 11. 8. 6. 3. : :
22 KK *K% X *Ek

HYDROGRAPH AT STATION  SU812

TOTAL RAINFALL = 3.98, TOTAL LOSS = 2.00, VOTAL EXCESS = 1.98

PEAK FLOW TINE MAXIMUM AVERAGE FLOMW
' 5-HR 2U4-HR 12-HR 74.50~HR
+ (CFS) (HR)
(CF8) ' .
+3n22. 17.00 3131, 1338. 448, 433,
{INCHES) 1.153 1.9 - 1,978 1.918
(AC-FT) 1683. 2654. 2654, 2664.

CUMULATIVE AREA = 25.25 SQ MI
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l _!!* KXE RKXK XEX Xkx kkk okx 3*_* XK KEX *** ARE KK XEX KRR EXE KEK XX EX XXE ERX KKK KKK KEK REE XKk kXX ix: XXk XKXK KEE XREK KEX
KOO EEARE
* L S
l 138 KK * 7 % COMBINE 2 HYDROGRAPHS 1-11 WITH 14 AND 12
X x . “
FERERERRREEEnk
l 139 HC HYDROGRAPH COMBINATION
1comp 2 NUMBER OF HYDROGRAPHS TO COMBINE
l XK
”x KX KK S | 5k
' HYDROGRAPH AT STATION T
PEAK FLOW  TIME MAXINUM AVERAGE FLOW
§-HR 2U-HR 12-HR  T4.50-HR
l +  (CFS) (HR) _
(CFS)
+ 25339, 19.50 23582, 137174, 4717, 4516.
l _ (INCHES)  0.812 1,888 1,964 1.964
(AC-FT)  11743. 21320, 28424, 28424,
l CUMULATIVE AREA = 271.32 SQ MI

I FXE KRR KRR KEX XK KEE KER KKK XXX KKK KKK EXE AEE XXX KKK KKK KKK KKK XXX XKEX XXE XORE KEE EXK KKK EKE KKK XEX REX KKK KEX XXEK ¥XX
bt ittt et sd]

* X
l 140 KK * g X ROUTE HYDROGRAPHS 1-12 THROUGH REACH 8§
* *
AXREREEEREELRE

HYDROGRAPH ROUTING DATA

141 RS STORAGE ROUTING :
NSTPS 1 NUMBER OF SUBREACHES
ImYp FLON TYPE QOF INITIAL CONDITION
RSYRIC ~1.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
142 RC NORMAL OEPTH CHANNEL ROUTING
ANL 0.037 LEFT OVERBANK N-VALUE
ANCH 0.028 MAIN CHANNEL N-VALUE

ANR 0.037 RIGHT OVERBANK N-VALUE
RLNTH 22200. REACH LENGTH
SEL 0.6027 ENERBY SLOPE

ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLON CALCULATION
CROSS-SECTION DATA
wne LEFT OVERBANK =~ 4 ==moes MAIN CHANNEL ~=-~--- ¢ ——- RIGHT OVERBANK ——-
144 RY ELEVATION  1066.00 1065.00 1057.00- 1057.00 1066.00 1065.00  1065.00 1067.00
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743 RX- DISTANCE  1772.00 3567.00 3598.00 3653.00 3681.00 3841.00 5250.80 §297.00

b33

' COMPUTED STORAGE-QUTFLOW-ELEVATION DATA :
STORAGE 0.00 14.99 30.98 47.97 "  65.97 B4.97 104,98  125.99  H8.00  171.02
QUTFLOW 0.00 51.91  187.01 - 332.69  S44.64  800.71 1099.75 144%.18  1824.77 - 2250.54
ELEVATION  1057.00- 1057.53 1058.05 1058.58 1059.11 1059.63 1060.16 1060.68 - 1061.2% 1061.74.
STORAGE 195,08 220.07  246.10  273.13  301.17  330.21  755.26 1529.80 2470.87 3415.37.
. OUTFLOW  2718.65 3229.39 3783.16 4360.41 §021.65 5707.43 4998.16 7912.01 14832.27 24023.05
ELEVATION  1062.26 1062.78 1063.32 1063.84 1064.37 1064.8% 1065.42 1065.9% 1066.47 1067.00

xrx Xk¥ ¢ 44 xx p e
HYDROGRAPH AT STATION 9
PEAK FLOW  TIME MAXINUM AVERAGE FLOW
5-HR 2U-HR T2-HR  T4.50-HR
+  (CFS) (HR)
(CFS)
+ 24085,  20.50 22590. 13620. 4176, 4616.
I (INCHES) - 0.7 = 1.867 1.964 1.964
(AC-FT) 11202, 21004, 28418, 29418,
. PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
§-HR 4-HR  T2-HR  T4.50-HR
+ (AC-FT)  (HR)
2422, 20.50 3288. - 21T, 730. 706.
PEAK STAGE  TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 12-HR T4.50-HR

' ¢ (FEED) (W)
1067.00  20.50 1086.92  1066.24  1060.83  1060.70

CUMULATIVE AREA : 271,32 SQ MI

REK OKRK KRR KX KRR KRR RRX REE KR XEX XEK CEKX FEX KRE KKK XA KK ERE XXX KRR kR 0RK KR KR 00K KR Rk KK KR KKK XRK KK kK

XEREKRRERKKERK
¥ *

145 KK X sug13 *
¥ *

FRERRRRERORRRK
RUNOFF FROM SUBBASIN 13 -

147 BA SUBBASIN CHARACTERISTICS
TAREA 31.96 SUBBASIN AREA

PRECIPITATION DATA

15 P8 STORM 3.98 BASIN TOTAL PRECIPITATION

17 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.01 0.0t 0.01 - 0.0t e.or o 0.0 0.01 o

l SUBBASIN RUNOFF DATA




0.01 0.01 0.0t 0.01 0.0t  0.09 0.01 0.01 0.02 0.02

. . . . . . . 0 00
0.01  0.01  0.00  0.01  0.00 0.0t 001  0.01  0.01
0.01 0.01  0.01 001 0.01  0.01
148 LS $C3 L0SS RATE -
STRTL 0.56 INITIAL ABSTRACTION.
CRVNBR  75.00 CURVE NUMBER
RTINP 0.00 PERCENT IMPERVIOHS AREA
143 UD SCS DINENSIONLESS UNITGRAPH
TLAG 5.37 LAG
| p b2
UNIT HYDROGRAPH
66 END-OF-PERIOD ORDINATES
§3. 153 289, 9. 680, 921, 1228  1S%5. 1837, 2084,
2212, 2310. 2328,  2319.  2263.  2185.  20%2. 1895,  1031.  18B6.
1M5. 1162, 1012, 882, 7186,  695.  620.  555. 491, 431,
|, 3%, 300, 24, 23. 208 181 162 2. 125,
" %. 87, . 8. 61. 5. 4. 2. .
3. 2. %. 2. 2. 1s. 1. 15. 13. 1.
q. 1. 6. ‘. 2 0.
*XX xre xkx - b1 kX

HYDROGRAPH AT STATION  SUB13

TOTAL RAINFALL = 3.98, TOTAL LOSS =. 2.11, TOTAL EXCESS = 1.87

PEAK FLOMW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR T4.50-HR
+ (CF3) {HR)
{CFS)
+ 3386, 19.00 3081, 1576. 536. 518.
{INCHES) 0.899 1.834 1.8M 1.4M
(AC-FT) 1533, . 3189, 3188.

CUMULATIVE AREA =  31.36 SQ MI

XK XEXK CEKE ERR KKK KEE KKK KRR KEX KRR Kk kX XKE REX XXX BEX RKE KXK KEX RXE KKK KKK KKK XEX KKK REKK XXX KKE KKK KEX KEX KKK XK

RERERREEEE RN KK
* *
150 KK * SUBI4 ¥
X x
KRERERRKKEKRRE

RUNOFE FROM SUBBASIN 14
SUBBASIN RUNOFF DATA

152 BA SUBBASIN CHARACTERISTICS
TAREA 8.88 SUBBASIN AREA

PRECIPITATION DATA
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i6 P8 STORN 3.88 BASIN TOTAL PRECIPITATION

17 P1 INCREMENTAL PRECIPITATION PATTERM
0.00  0.0% 0.01 .01 0.0t 6.01 0.0 0.0 0.01 0.01
0.01 0.0 0.01 0.01 .01 0.0t 0.01 0.01 0.92 .
p.02 6.03 0.05 0.38 0.07 0.04 0.03 0.02 8.02 0.01
0.01 .01 .40 0.01 0.01 0.01 0.01 0.0 0.01 0.01
p.of _ 0.00 0.01 0.01 0.0 8.0 0.01 0.9

153 L3 §CS LOS3 RATE
STRTL 0.53 INITIAL ABSTRACTION
CRVNBR 79.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIQUS AREA

154 UD- SCS DIMENSTONLESS UNITGRAPH
TLAS 2.50 LAG

k%

UNIT HYOROGRAPH

27 END-OF-PERIOD ORDINATES

136. 415, 867. 1325. 1545. 1645, 1318. 1131, 816. 991,

431, 333, 246. 184. 131, 101, - 75.. 56 §2. 31.
a3, i1, 1. 10. 1. 4, 1,

K XK BER X ok

' HYDROGRAPH AT STATION  SuB14
TOTAL RAINFALL = 3.98, TOTAL L0SS = 2.03, TOTAL EXCESS = 1.95

PEAK FLOW TIME MAXIMUN AVERAGE FLOW
6-HR 24-HR T2-HR 74.50-HR
+ (CFS) (HR) ' :
(CFS) |
+ 1972, 14.50 ' 1324, 465. 158, 150,
{INCHES) 1.388 1.947 1.947 1,547
{AC-FT) 657. 922. 922, 922.

CUMULATIVE AREA =  8.88 SQ MI

XXX XXX KKK XEX XKE RXX KKK KKK KXX XRX RHE KKK KKK *3# XK XER KKK kXK **t FEE KRN KKK XXX XXX KKK KKK KEK KX XEK KEK KKK XKK KRX

EXRERERERRAIRR
x ¥
155 KK * 8 .¥ COMBINE THREE HYORGGRAPHS 1-12 WITH 13 AND 14
X : :
FRERRERRERRERE
156 HC HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMSINE
X
¥X¥ ¥z *** *¥% : XX
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HYDROGRAPH- AT STATION 8

PEAX FLOW “TIME MAXIMUM AVERAGE FLOW
5-HR 24-HR 72-HR T4.50-HR
¢ (CFS) (HR)
. (CFS)
s, 2000 25928, 15576, 5457, 5263.
(INCHES)  0.172 1.956 - 1.95¢ 1,854
{AC-FT) 12857. 30894, 32529, 32529.

CUMULATIVE AREA = 312.16 SQ MI

INE KKk XEK XEE KEK LXK RXX ERF EEK KKX KKK XXE KKX XXX KKK KKX XXX KEK KEK EXR AKX XEX RNE KEE KRR KKE XXX KXK KKK KKX KRR KKK BEK

betviiyisiecs il
4 X
15T KK *  SUBIS *
X x
prepbistestitts

i
I'
I
i
i
i
i
' RUNOFF FROM SUBBASIN 15
l SUBBASIN RUNOFF OATA | _
159 BA SUBBASIN CHARACTERISTICS

l TAREA 25.20 SUBBASIN AREA

o PRECIPITATION DATA |
l 15 P8 STORM 3.98 BASIN TOTAL PRECIPITATION
i
i
]
i
i
i
II.
Il_

17 PI INCREMENTAL PRECIPITATION PATTERN
0.00 0.01 0.0t 0.01 8.01 0.01 0.01 0.01 8.01 0.1
0.01 0.01 0.01 0.0t 0.01 0.01 0.0t 0.01 0.02 8.02
0.02 .03 0.05  0.38 .07 0.04 . §.03 0.02 0.02 ¢.0
0.01 0.01 0.01 0.0t 0.1 0.01 .01 0.0 .01 0.01
0.01 0.01 2.0 0.91 0.01 0.01 0.01 0.01

160 LS SCS LOSS RATE o
STRTL 0.56 INITIAL ABSTRACTION
CRVNBR 78.00 CURVE NUMBER
RTINP 0.00 PERCENT IMPERVIOUS AREA
161 U 3CS DIMENSIONLESS UNITGRAPH
TLAB 4.30 LAG
KK
. - UNIT HYDROGRAPH
. 45 END-OF-PERIOD ORDINATES
9. 315. 603,  989. 1509, 2019..  2397.  2695. 2672,  2648.
2471, 2260 20010, 1895, 1368,  1121. 9. 778 663, 5%
7. . 5. M. 1. 8s. 1T 1. M. 9.
7. 65. 54, 15, 30, R, oo . 2. .

13. 10. 1. 4. 1.
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*X¥ i XK XK kK
HYDROGRAPH AT STATION  SUB1S

l PEAK FLOW  TIME MAXIWUM AVERAGE FLOW
§-HR -HR . T2HR TA.50-HR
+  (CFS) (HR)
(CFS)
l+ 3593,  16.50 2985, 1266, 423, 408,
(INCHES)  1.101  1.865 1.871 .81
(AC-FT)} 1480, 2507 2515, 2515,

TOTAL RAINFALL = 3.98, TOTAL LOSS = 2.11, TOTAL EXCESS = 1.97

CUMULATIVE AREA = 25.20 SQ MI

TEX KKK KKK KKK KX SEX KXX KKK KKK KEX XKX XKK XKE BOK KKK EKK KKK KKK KX XXX KRX KKK XXE KAX KKK KKK KKK XXE KOK KKK KKE KKK XXX

XXRRERRRIKRRRR
: x x
162 KK ¥ 9 * COMBINE TWO HYDROGRAPHS 1-14 WITH 15
" * '
KRERRRRRRRRRRR
163 HC HYDROGRAPH COMBINATION :
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
X%
KK o 2% xx% rx
HYDROGRAPH AT STATION 9
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 14, 50-HR
+  (CFS) (HR)
{CFs)
+ 29963, 20.00 28039, 16805, 5888. 5692,
{ INCHES) 0.713 1.853 1.948 1.948
(AC-FT)  13903. 33333, 35044, J5044,

CUMULATIVE AREA = 337.36 SQ MI

5K EFK KK XEH KRN KEK KEK REE KEK XXX RKE EEK KKK KKK KAF KXE KKK FKE KKK KK TR KKK KRE XEE XK XRX RRK KRK KRR KUK BEE KKK KX

ERRRERRRRRRRRE
X ' *

164 KK X 0 * ROUTE HYBROGRAPHS 1-15 THROUGH REACH 10
x * .
RN R

HYDROGRAPH ROUTING DATA

165 RS " STORAGE ROUTING :
NSTPS 1 NUMBER OF SUBREACHES
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e FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT

166 RC NORMAL DEPTH CHANNEL ROUTING
ANL - - 0.038 LEFT OVERBANK N-VALUE
ANCH  0.032 MAIN CHANNEL N-VALUE
ANR 0.035 RIGHT OVERBANK N-VALUE
RLNTH - 29000. REACH LENGTH
SEL 0.0028 ENERGY SLOPE _
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

- CROSS-GECTION DATA |
l <os LEFT OVERBANK ==- # ==-mun MAIN CHANNEL —-nnmnn + === RIGHT OVERBANK ---

168 RY ELEVATION  995.00 994,00  987.00 988.00  994.0¢  §83.00  993.00  995.00
187 &X DISTANCE = 2069.00 2933.00 3070.00 3135.00 3183.00 3226.00 3834.00 4251.00

*kE -

: COMPUTED STORABE-OUTFLON-ELEVATION DATA
STORAGE c.00 .99 19.858 = 43.53 70.45  100.24 132,88  168.39  206.76  247.99
OUTFLOW 0.06 - 6.37 40.43 - 126.46  264.49 44814 6T7.53  953.44 12717.02 1649.59
ELEVATION 987.00  987.42  987.84 988,26  988.68 969,11  989.53  989.85  990.37  990.79
STORAGE 292,08 339,03  386.84  441.51  487.04  592.2T  964.01 1277.11  1698.88  2247.23
GUTFLOW  2072.61  2547.63 3076.21 3659.95 4300.49 4843.95 5935.54 6945.68 §829.98 11994.41
ELEVATION 961.21  991.63  982.05  992.47  992.89  993.32  993.74  994.16  994.58  995.00

xxx xEx b+ 2 b3 2] i
HYDROGRAPH AT STATION 10
PEAK FLOW  TINME MAXIMUM AVERAGE FLOW
6-HR 24-HR 12-HR 74 .50~HR
+  (CFS) (HR)
(CFS)
+ 28t 22.00 25894. 16446, 5887. 5689.
( INCHES) 0.714 1.819 1.947 1.947
' {(AC-FT)  12840. 32620. 35029, 35029,
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 74.50-HR
II + (AC-FT) (HR) '
43717, 22.00 4652, 2997, 1067, 1031,
PEAK STAGE  TIME MAXIMUM AVERAGE STAGE
§-HR 24-HR T2-HR ~ 74.50-HR
+  (FEET) (HR)
§97.02 22.00 _ 996.85 995.55 990.94 980.81

CUMULATIVE AREA = 337.36 SQ Ml

HEX KEE XEE RRE JRX XXX XRK KRR RRE RRE R KKK BRX KRR XXX KRR KRR Obbk RRK KKK KER KKK RER XXX XEE XXX XKK KKK KRR XEX XXX KKk KRR

FERREXKEERERER
* *

158 KX * SuBis x
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X X
ERERRREERRERER

RUNOFF FROM SUBBASIN 16
SUBBASIN RUNOFF DATA

171 BA SUBBASIN CHARACTERISTICS
TAREA 24.30 SUBBASIN AREA

PRECIPITATION DATA
16 P8 STORM 3.98 BASIN TOTAL PRECIPITATION

17 P1 INCREMENTAL PRECIPITATION PATTERN :
0.00 0.0t 0.01 0.01 0.0 .01 0.01 0.0 6.0t 0.0
0.0t .ot 0.01 6.0t ¢.0 0.91 0.0 0.m
8.02 0.03 0.05 0.38 . . . . .
8.0 0.01 e.01 0.01 0.01 0.0% 0.01 0.01 6.01
0.91 0.0% 0.01 8.01 6.01 0.01 2.01 .01

112 L8 3CS LOSS RATE
STRTL 0.52 INITIAL ABSTRACTION
CRVNBR 79.40 CURYE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA
173 U0 803 DIMENSIONLESS UNITGRAPH
TLAS 4.20 LAG
R
 UNIT HYDROGRAPH
44 END-OF-PERTOD ORDINATES
102, J22. §18. 1626. 1549,  2054. 41, 2609, 2634, 2574,
2386. 2168. 1847, 1562, 1252. 1033. 857. 711. 509. 559.
420, 356. 291. 24, 200, 168. 134. 1186. 97. 81.
68. 56. a1. 8. 33, 28. A4, 26. it. 13,
10. 7. 4. i.
PE LK R K kX

HYDROGRAPH AT STATION  SUB1S

TOTAL RAINFALL = 3.98, TOTAL LOSS = 2.00, TOTAL EXCESS = 1.98

PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 74.50-HR
+ (CF3) (HR)
. (CF8)
+ 3N 16.50 309t. 1288. 431, 415.
{INCHES) ~  1.183 1.872 1.878 1.978
(AC-FT) 1533. 2556, 2564, 2564,

CUMULATIVE AREA = 24,30 SQ MI

XEK KRk RRE ERK KK KRR KKK XXX KKK XKK KKK XEE KKK OERK FXK XK KEE XXX KEL REK KEK KKK KKK KKK KRR KR KkK KK bk kKX XkX KRR KKX




' KRR
x b
MK * SUBIT ¢
l EERREORERK
RUNOFF FROM SUBBASIN 17
I SUBBASIN RUNOFF DATA
176 BA SUSBASIN CHARACTERISTICS _
l . TAREA 31.50 SUBBASIN AREA
PRECIPITATION DATA
I 16 #8 - STORM 3.96 BASIN TOTAL PRECIPITATION
17 pI INCREMENTAL PRECIPITATION PATTERN
l 0.00 0.01 0.01 0.01 0.01
8.01 0.01 0.01 . 0.01 0.0t
0.02 0.03 0.05 0.38 0.07 0.04
I 0.01 0.01 0.51 0.01 6.01
0.01 8.01 0.01 9.91 0.01
117 L8 SCS LOSS RATE
STRTL 0,52 INITIAL ABSTRACTION
CRVNBR 79.46 CURVE NUMBER
l RTINP 0.00 PERCENT IMPERVIOUS AREA
178 U0 SCS DIMENSIONLESS UNITGRAPH
TLAG §.47 LAG
I b+ 4
UNIT HYDROSRAPH
l §7 END-OF-PERIOD ORDINATES
51. 145. 24, 425, 626. 870. 1154,
231, 2232, 2257, 2255, 2220.  2118. 2003
l 1370. 1184, 1024. 906. 801, 708, §27.
296, 3. 308, 24, n1. 216, 190.
116, 103. 91, 81. 1. 5d. 57,
. 3. 21, xu. 22. 20. 18.
10. 9. . - 5. 4. 2. 0.
¥k fhx o ey rex
l HYDROGRAPH AT STATION  SUBIT
TOTAL RAINFALL = 3.98, TOTAL LSS = 2.00, TOTAL EXCESS = 1.98
PEAK FLON  TINE MAXIMUN AVERAGE FLOW
§-HR 24-HR 10-HR  74.50-HR
+  (CFS) (HR)
l (CFS)
43505, 19.00 3205. 1541, 558. 540.
(INCHES)  0.948 1,931 1.97 1.978
I (AC-FT} 1589, 3254, 3323, 3.
CUMULATIVE AREA =  31.50 5Q MI




Page 41

KK KKK KEE KR XXX XXE XXX XFR KRR RRK REK KXY KKE KEX FFK KKK KKK KKK KKK KK KKK XKK KKK KKK RRF KEF XK XXE KKK KKK KKK KKK KEE

prrstiese ittt

¥ X .
179 KK * 10 * - COMBINE THREE HYDROGRAPHS 1-15 WITH 16 AND 17
% x
FEXEERRRLRRERN
180 HC HYOROGRAPH COMBINATION
conp 3 NUMBER OF HYDROGRAPHS TO COMBINE
hx
X iy : 2] L2 ¥
HYDROGRAPH AT STATION 10
PEAK FLOW TIKE MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 74.50-HR
+ (CF8) (HR)
: (CFS) '
+ 316686 21.50¢ 30111, 19225, 6976 - G845,
' ( INCHES) 0.7112 1.818 1.95¢ 1.951

(AC~FT) 14831, 30132, 46816, 40816.

CUMULATIVE AREA = 393,15 SQ MI

XX EEE KEX EKE FEK RkK RKE KKK BXE XXX KEX ERE REE KEX KKK REX KEE KK XXX XXX KEK KX KKK XXX RKX XEX KX KKK KKK RRE XK X¥E Rk

RERRRERRRA R
x X

181 KK * 11 * ROUTE HYDROGRAPHS 1-19 THROUGH REACH 11
x x
KEAERRRERORRE

HYDROGRAPH ROUTING DATA

182 RS STORAGE ROUTING
NSTPS i NUMBER OF SUBREACHES
ITyp FLOW TYPE OF INITIAL CONDITION
RSVRIC =1.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
183 RC " NORMAL DEPTH CHANNEL ROUTING _
ANL .- 0.045 LEFT OVERBANK N-VALUE
- ANCH 0.028 MAIN CHANNEL N-VALUE
ANR 0.040 RIGHT OVERBANK N-VALUE

RLNTH 15800. REACH LENGTH
SEL 0.0018 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/QUTFLOW CALCULATION

CROSS-SECTION DATA _
=== LEFT OVERBANK =-= + =mmmm- MAIN CHANNEL ===--=v + == RIGHT OVERBANK -~~




Page 42

185 RY ELEVATION | 888.00  884.00 875.00  878.00 801.00 883,00 883.00  888.00
184 RX DISTANCE  2075.00 2373.00 2406.00 2556.00 2566.00 2752.00 3423.00  3440.00

*xx

COMPUTED STORAGE-GUTFLOW-ELEVATION DATA
STORAGE 0.00 7.70 30.74 60.51 §1.48  123.35  155.62  197.69  248.77  309.85
QUTFLON ~ 0.00 19.68  128.66  392.13  763.05 1229.85 1687.41 2106.33 2693.73  3467.34
ELEVATION §78.00  878.53  879.05  &78.5¢  880.11  §80.63  881.16  881.68  882.21  882.T4
STORAGE 443.97 544,06  B46.49 1056.20 1273.73 1499.09 1732,28 1973.30 2222.14  2478.82
OUTFLOW  4731.63 6843.10 9429.27 12514.23 1G078.18 20094.55 24550.95 29440.35 34768.51 40503.03
ELEVATION §83.26 883,79 884,32  BBA.64  885.37 885.89  996.42 836,95  BB7.47  886.00

Xxx kX o %k xx
HYDROGRAPH AT STATION "
PEAK FLOW TIME MAXIMUN AVERAGE FLOW
6-HR 24-HR T-HR T4.50-HR
+ (CFS) (HR)
(CFS) :
+ 31453, 22.00 29937, 19117, 6874, 6644.
(INCHES) 0.708 1.808 1.951 1.951
(AC-FT) 14845, 9. 40804. 40904,
PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR T2-HR 74.50-HR
(AC-FT) (HR)
2067. 22.00 1995, 1405, §22. 508,
PEAK STAGE  TINE MAXIMUM AVERAGE STAGE
' 6-HR 24-HR 72-HR 14.50-HR

II +

+ (FEET) (HR)
887.15 22.00 886.99 895.63 881.53 881.41

CUMULATIVE AREA = 393,16 SQ MI

FEE REE BKK KFK KKK 00K XkE KKK REX XEK KKK RRK XER XKE BEE AKX KKK KXX KKK KKE KKK KR REK KKK XKK HRE KEK KKK RXE KRR REE BRR KKK
ERERRREERRRRRK
* x

186 KK * sug1g *
X *

HRKEXCEXRERRRE
RUNOFF FROM SUBBASIN 18

SUBBASIN RUNGFF DATA

188 BA SUBBASIN CHARACTERISTICS
TAREA 8.40 SUBBASIN AREA

PRECIPITATION DATA
16 P8 STORM 3.38 BASIN TOTAL PRECIPITATION

17 Pl INCREMENTAL PRECIPITATION PATTERN




0.00 001 001 0.01  0.01  0.01
0.04 0.1  0.01  0.00  0.01 0.0t
0.02 003 0.05  0.38 0.0 0.04
6.01 601 0.0 - 0.01 0.0 0.01
6.0t 0.01  0.01  0.00 0.0 0.61
189 LS SCS LOSS RATE
STRIL 0.48 INITIAL ABSTRACTION
CRVNBR - 80.50 CURVE NUMBER
RTINP 0.00 PERCENT INPERVIOUS AREA-
190 U0 5C5 DIKENSIONLESS UNITGRAPH
TLAG 2,44 LAG
*xx
UNIT HYDROGRAPH
26 END~OF-PERIOD ORDINATES
136. 416, 874, 1309, 1498,  1480. 1296,
398. 208, 217, 81, 119 87, 65.
20. 15. 12. 3. 5. 3,
¢+ 4 *Kk *kx & 5 ***
HYDROGRAPH AT STATION  SUS18
TOTAL RAINFALL = 3.98, TOTAL L0SS = 1.92, TOTAL EXCESS = 2.06
TINE MAXINUM AVERAGE FLOW
6-HR 2-HR 72-HR  74.50-HR
v (CFS) (HR)
(CF8)
v 2028, 18.50 3. 4. 155. 150,
(INCHES)  1.486 2.064 2.065 2.065
(AC-FT)  868. 925. 925, 825,
CUMULATIVE AREA =  8.40 SO MI

6.01 0.0

.01 0.01

0.03 8.0

0.01 9.01

0.01 8.0
1045. 135,
48. _ 36.
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0.0 0.01
0.02 0.02
0.02 8.1
0.61

5§35,

26..

RXX AKX KEX KKK KEX KKK XXX KKK EXE KKK XXX KXX RRX KEE FXE KRX KKK 0K REX XRk KR KKK KKK KKK KKX KXE KKX KEX KRR RKEK KKK KKK KRR

RERREXAREEEDRR
X *
191 KK x 1 *
* *
SEERROOORE XK

192 HC HYDROGRAPH COMBINATION

1c0Mp
3 X%
HYDROGRAPH

PEAK FLOW TINE

I PEAK FLOW

COMBINE TWO HYDROGRAPHS 1-17 WITH 18

2 NUMBER OF HYDROGRAPHS TO COMBINE

*¥¥
*HK 22 xax
AT STATION ki
MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 74.50-HR




-+

(CFS) (HR)’
(CF8) .
785, 22.00 30048, 19417 7030, 8794,
(INCHES)  0.700 1.798 1,953 1,959
(AC-FT) 1998, 38514, 41820, 41825,
CUMULATIVE AREA = 401.56 SQ M
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
‘ TIME IN HOURS, AREA IN SQUARE MILES
PEAK TINE OF  AVERAGE FLOW FOR MAXIMUN PERICD BASIN  MAXINUW
OPERATION STATION  FLOW  PEAK MREA  STAGE
S-HOUR  24-HOUR  T2-HOUR
HYDROGRAPH AT
S8 1 2998, 21.50 2845. 1684, 593, 34.00
ROUTED T0 J
1 2080, 22.50 2805. 1679. 583.  34.00
' (szss.va
HYDROGRAPH AT
UG 2 29, 14.50 1766. 502. W1 11.50
2 COMBINED AT | - |
1 330, 22.00 3192. 2229. . 4550
HYDROGRAPH AT
WE3 2”2 15.50 2055. m. %8, 14.30
ROUTED T0 |
2 28, 15.50 2050, M. %8, 1430
1225.26
HYDROGRAPH AT
SB 4 040, 17.50 93. 1565. 525.  26.15
3 COMBINED AT
2 8756 16.00 §122. 1563. 517, 88.95
ROUTED TO |
1 6418, 20.50 §752. 9. 1575, 80.95
- 1230.10
HYDROGRAPH AT | |
- a8 1879, 17.80 1417, 617, 07, 12.32
2 COMBINED AT |
3 9183 19.00 1855, 5052. 182, 101.21
ROTED TO |
& 8088, 20.00 1183, 5046, 82, 101.21
1209. 36
HYDROGRAPH AT

Paga

TINE OF
MAX STAGE

22.50 \

( 15.50 \

A go.so\ |

20.00

4




‘Il +

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

 ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDRGGRAPH AT

RGUTED TQ

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

SUB 6

508 7

sus 8

Sup 9

sue10

sug11

SuB12

SU813

4850,
1625.
11376,

11115,

2186.

13186, .

128,

3511,
14130,
5572,

5367,

3577,
22565,

22428,

3722.
25338.

24085,

3308,

16.00

13.50

17.50

18.50

20.00
19.00

20.50

15.50
19.50
17.50

18.50

17.50
19.00

18.50

17.00
18.50

20.50

19.00

3830.
809.
10685,

10562.

2041,
- 12559.

12298,

2664.
13625.
4900.

4722,

3087.
21133.

21025.

331
23682.

22590,

g,

1524,
259,
6785.

- G144,

NA,
7868.

7862.

1014,
8845.
2274,

2244,

1374,
12452.

12453,

1338.
1311,

13520,

1576,

509.
86.
231

2317,

388,
2765.

2765.

338.
3103.
765.
765.
481,

4329,

4329,

|‘48-
4an.

4776.

536.

30.35

136.57

136.57

23.13

158.70

159.70

18.29

177,99

42.46

42.46

25.82

246,07

246.07

25.25

21,32

271,32

31.96

170. 1

1144, 91

1150.43

1114.82

1067.00
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18.50

20.50

18.50

19.50

20.50
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HYDROGRAPK AT

+ eI 1972, 1450 1934, 465. 185 . . 8.68
3 CONBINED AT | - ’
‘ 8 MM, 20,00 2882, 1S5S 5467, 31216
HYOROGRAPH AT | , -
s SUB1S 3599, 16.50 085. 1284 2. 5.2
2 COMBINED AT | -
' 5  2099. 20.00 20038 16805 5899,  237.36
ROUTED 10 .
; 10 2Mgn, 22.00 25894, 16ME.  5887. 3336
| | wno2 2000

HYDROGRAPH AT
+ sUB16 3757. 16.50 30981, 1288. 431, 24.30
- 1

HYOROGRAPH AT jwﬁlb’ ' _
+ suB17 18.00 3205. 1641, 550,  31.50

3 COMBINED AT

+ 10 31666, 21.50 1t. - 19228, 6876. 393,16
, ROUTED T
+ 11 31453. 22.00 29931, 19117. 6874, 343.16
+ ) 887.15 22.00
+ SuBip 2028, 14.50 1343, 4§66, 18§, 8.40
2 COMBINED AT EE—

+ 1 31765. 22.00 30248, 19417, 7030, 401.55;’:;;2“T>

| - oo | 252,

*Xx NORMAL END OF HEC-1 ¥**

l HYDROGRAPH AT




