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I. INTRODUCTION
A. Project Background

The Guadalupe Flood Retarding Structure (GFRS) is a small flood control struc-
ture Tocated midway between Baseline Road and Guadalupe Road just west of Inter-
state Highway 10 (I-10), Phoenix, Arizona (Figure 1). The GFRS consists of
three dams, North Dam No. 1, North Dam No. 2 and East Dam. An emergency spill-
way is located near North Dam No. 1. The principal spillway is a controlled low
level outlet pipe structure located in the golf course area near North Dam No.
2. The pipe conveys floodwater releases from GFRS to the Western Canal, located
approximately 5,470 feet to the north (refer to Figure 3). See Figure 2 for the
location of these features.

The GFRS was constructed in 1975 by the Soil Conservation Service (SCS) to
reduce the potential for floodwater and sediment damage from the 100-year flood
to the community of Guadalupe and the surrounding portions of the cities of
Phoenix and Tempe. Significant flood damages had been incurred as recently as
1969 (Reference 10).

The GFRS was originally constructed on state-owned land. As the local sponsor,
the Flood Control District of Maricopa County (FCD) obtained a perpetual ease-
ment from the state for the purpose of maintaining the structure. In 1981,
Gosnell Development Corporation, developer of the Pointe at South Mountain,
obtained ownership of the site through Tand trades with the state. Subsequent-
ly, the structure was incorporated into the resort’s golf course. The FCD still
maintains operational control of the GFRS and is responsible for the structural
and functional integrity of the facility. The developer is responsible for
maintaining the emergency spillway, erosion control of the embankments and land-

scaping. As part of its Safety of Dams Program, the Arizona Department of Water
Resources (ADWR) requested the FCD to prepare Emergency Action Plans for all
dams within its jurisdiction. The plans would include maps delineating the area
that will be inundated should the dams fail and evacuation plans. The FCD sub-
sequently determined that the dambreak analysis will be performed using the
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National Weather Services (NWS) DAMBRK computer program. Greiner, Inc. was
contracted by the FCD in August of 1989 to perform this analysis and to prepare
the inundation area maps.

B. Current Land Use

Land uses within the GFRS watershed are either related to the Pointe at South
Mountain Resort development or the Phoenix South Mountain Park Preserve. The
Pointe at South Mountain, developed by Gosnell Development Corporation, is a
high density mixed-use development anchored by a resort complex comprised of
hotels, restaurants, golf courses and other related amenities. Commercial and
office buildings, detached and multiple residential units are located around the
resort core. Through a series of land trades with the State of Arizona, the
developer obtained ownership of the GFRS which was then incorporated into one of
the golf courses. The major features of this development are found on Figure 2.
The Phoenix South Mountain Park Preserve is an undeveloped desert mountain area
dedicated for preservation in its current natural state. Improvements within
the park are limited to paved and unpaved access roads and trails. A small
portion of the Pointe development golf course extends into public lands through
a lease agreement with the City of Phoenix which owns the park.

c. Drainage and Topography

The GFRS is located at the mouth of the Pima Wash alluvial fan between Guadalupe
Road and Baseline Road and west of I-10. Prior to development of the Pointe
Resort and construction of I-10, runoff from Pima Wash and its tributaries would
discharge over a wide spread area. The SCS estimated that under no-project
conditions, a 2.5 square mile area would be inundated during the 100-year flood
(Reference 10). West of the present location of the GFRS, Pima Wash and its
tributaries are well defined mountain streams.

The elevations within the watershed range from 2,550 feet (msl1) at the upper
reaches to 1,190 feet (ms1) in the north corner of the watershed. The general
land slope is to the northeast.
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D. Soils and Vegetation

In the upper, mountainous watershed, soils are shallow to very shallow and
rocky. Exposed rock is granite gneiss or schist. According to the General Soil
Maps for Maricopa County, these soils belong to Hydrologic Group D (References 5
and 9).

Valley soils on the alluvial fan immediately west of I-10 are relatively deep
and fine textured. They have been classified as belonging to Hydrologic Group
B.

Natural vegetation over the entire watershed is sparse. Desert shrub and cacti
dominate with a minor amount of annual grasses. Dominant desert brush includes
creosotebush, mesquite and palo verde. Within the Pointe Resort area, exotic as
well as native trees and shrubs have been planted along streets, common areas
and within residential areas. The golf courses, within and around the GFRS, are
covered by turf.
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II.  OBJECTIVES

The objective of this hydrologic study is to develop the inflow Probable Maximum
Precipitation (PMP) and one-half PMP hydrographs for use in the dambreak
analysis of the GFRS. This report documents the resu]ts of this investigation.




I11. PROCEDURES AND METHODOLOGY
A. Criteria Used for HEC-1 Computer Modeling

The HEC-1 Flood Hydrograph Package computer program developed by the U.S. Army
Corps of Engineers was utilized for calculating the inflow hydrographs to the
GFRS. The following criteria were used for HEC-1 computer modeling:

Precipitation. Six-hour PMP developed per Hydrometeorological Report No. 49
(Reference 4). The PMP was calculated using the general method (Table 6.1), the
average depth method (Table 6.3A), and using areal distribution (Table 6.3B).
The method that yielded the greatest total storm depth (areal distribution
method) was then used. The results of these computations (Tables 6.1, 6.3A and
6.3B) are found in Appendix A. :

Runoff. The SCS Dimensionless Unit Graph method was used. Lag time was calcu-
lated using the modified Linsley equation developed by the Corps of Engineers
(Reference 1).

Lag = 24n (L x Lca)0'38

s0.5

Where n = basin roughness factor (0.018-0.05)
L = water course length (miles)
Lca= Tength of watercourse as measured from downstream to

opposite of basin centroid (miles)
S = basin slope (ft./mile)

Losses. The SCS Curve Number (CN) Loss Rate Function was used. Curve numbers
were based on TR-55 and adjusted to reflect Antecedent Moisture Condition (AMC)
ITI (References 2 and 3). The CN’s were further adjusted to reflect the
presence of significant rocks outcropping.

Channel Routing. Hydrographs were routed in channels using the Muskingum
method. The validity of the estimates for Muskingum X and K was checked using
the procedures outlined in the HEC-1 User’s Manual (Reference 11).




Drainage Subarea Delineation. Drainage subareas were delineated on a 1"=2,000’
scale U.S.G.S. topographic map. In the lower, developed watershed area, drain-
age boundaries were verified through review of aerial photographs and through a
field investigation. The results of this investigation were then compared to
the original SCS hydrology for the GFRS to determine if any significant changes
have occurred due to the development of the Pointe Resort. Project flow
patterns were found to have been possibly changed in two areas.

The Pima Wash channel and 15'-7" x 10’-6" structural plate pipe (SPP) culvert
located at 48th Street north of Guadalupe Road do not have the capacity to con-
vey the PMP flow. Excess flows will break out from Pima Wash (Subarea DA5) to
the south and then flow westward along Guadalupe Road. Guadalupe Road is
divided by a median which will divert flows bo%h northward back into the GFRS
(Subarea DA6) or southward into the Pointe Resort residential area and golf
course currently under construction between I-10 and 48th Street and south of
Guadalupe Road (Subarea DA9). Under design conditions, runoff in drainage
Subarea DA9 should drain northward through a culvert located under Guadalupe
Road into the GFRS. From the field investigation, it appears that runoff from
DA9, including any Pima Wash overflows, will pond south of Guadalupe Road.

After consultation with the FCD, it was agreed that these flows may in fact
enter the GFRS under ultimate design conditions and the hydrologic model will be
developed accordingly. This will assure a conservative approach to the develop-
ment of the inflow hydrograph.

Calculations used for developing lag time, CN’s and Muskingum routing coeffi-
cients are found in Appendix A. Table 1 is a summary of the drainage subarea
parameters. The drainage subareas are shown on Figure 3.
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Table 1

Summary of Drainage Subarea Characteristics

PMP
Drainage Area Average Lag Time Peak Discharge
Subarea (Sq. Mi.) CN (hours) (cfs)
DAl 0.55 95.0 0.60 4,198
DA2 0.36 95.0 0.44 3,456
DA3 0.37 95.0 0.53 3,100
DA4 0.14 95.0 0.28 1,830
DA5 0.05 95.0 0.14 920
DA6 0.07 93.3 0.10 1,405
DA7 0.12 94.0 0.20 1,880
DA8 0.09 8l1.4 0.16 1,387
DA9 0.06 85.0 0.10 1,131

Development of HEC-1 Input

The HEC-1 Flood Hydrograph Package has many input component options. This sec-
tion documents the input components used for hydrologic modeling in this study.

Job Initialization. The "IT" card was used to define the time interval
used (2 minutes) and the number of hydrograph coordinates to be computed
(200 were used). The "IN" card was used to define the time interval for
the precipitation data (15 minutes were used).

Precipitation Data. The "PI" card was used to input incremental precipi-
tation data for the PMP.

Basin Data. The "BA" card was used for subarea runoff computation and for
direct input of hydrographs. The component for this card is the drainage

area in square miles.

Loss Rate Data. Precipitation loss is calculated based on the Soil
Conservation Service CN and is input using the "LS" card.

10




Unit Graph Data. Input data for the Soil Conservation Service dimension-
less Unit Hydrograph method was used. The lag time is input using the
"UD" card.

Hydrograph Combination. The "HC" card was used to calculate hydrograph
combination.

Routing Data. The Muskingum routing method was used to provide estimation
of channel storage and its affect on hydrograph attenuation. The "RM"
card was used to perform the Muskingum routing method. Input components
are "AMSKK" ("K" value), which is the total travel time through the reach
in hours, and "X", which is the Muskingum weighting factor (0.2< x <.5).
An "X" value of 0.2 was used for the upper reaches of Pima Wash. A value
of 0.25 was used for the lower reaches. Routing procedures were repeated
for several subreaches defining the integer steps equal to the number of
subreaches.

One-Half PMP. After total PMP inflow into the GFRS was calculated, the
"RL" card was used to calculate the one-half PMP hydrograph. Each hydro-
graph ordinate is reduced by the specified ratio (0.5). This yields the
hydrograph that will actually be used in the DAMBRK analysis.

11




IV.  RESULTS SUMMARY

The HEC-1 model was prepared and the combined PMP and one-half PMP inflow hydro-
graphs to the GFRS were developed. Table 2 summarizes the results of the model.

Table 2

Hydrology Summary

Location Peak Flow Time of Peak Basin Area
Pima Wash 11,389 cfs ~ 2.83 hrs 1.54 mil
DA7 1,880 cfs 2.37 hrs 0.12 mi?
DA8 1,387 cfs 2.33 hrs 0.09 mi?
DA9 1,131 cfs 2.27 hrs 0.06 mi?2
Total PMP Inflow 12,078 cfs 2.80 hrs 1.81 mi
One-Half PMP Inflow . - 6,039 cfs 2.80 hrs ---

A printout of the HEC-1 model output is provided in Appendix B.

12
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APPENDIX A
1. Precipitation Calculations
Table 6.1
Table 6.3A
Table 6.3B
2. Hydrology Summary Sheets
3. Muskingum Routing Computations
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C.

le 6.1.--General-storm PMP computatlons for the Colorado River And Creat
basin

Drainage Pwm /,(/ﬁs['\ / &wgla /u e L;«M Area ‘“,2 ;kmz)

‘ Latitude %Z Zf ‘30", Lov(gltude I/Z of basin center

. Month R \)s+
Step _ Duration (hrs)

@ 12 '18 24 48 72

Convergence PMP

l. Drainage average value from
one of figures 2.5 to 2.16 lgf,ﬂin. (mm)

2. Reduction for barrier~

elevation [fig. 2.18] . . 8Sr _ . e
3. Barri:r-elevation reduced
PMP [step 1 X step 2] “ﬂ in. (mm)

4. Durational variation
[figs. 2.25 to 2.27

and tible 2.7]. : E____ ——— %

5. Conve-gence PMP for indicated
durat.ons [steps 3 X 4] ‘30 in. (mm)

6. Increumental 10 mi2 (26 km?')
~ PMP |:uccessive subtraction

in step 5] qO in. (mm)
7. Areal reduction [select from

figs. 2.28 and 2.29) ‘00’ pA
8. Areally reduced PMP [step 6 X

step, 7] [[,0 _ in. (mm)
9., Drainige average PMP [accumulated

values of step 8] [0 in. (mm)
Orographic PMP (Revised).

1. Dx:éinage average orographic index from figure 3.11a to d7\ Z in. (mm)
2. Areal reduction [figure 3.20] ICUZ '
3. Adjuustment for month [one of

- figs. 3.12 to 3.17) 1001
4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3] . Z in. (mm)
5. Durational variation [table SR ‘ o
3= 5.9 Y A T
6. Orographic PMP for given dur- ‘
ations [steps 4 X 5] OZZ — : in. (mm)-
Total PMP . '
1. Add steps A9 and B6 ﬂ._____..___ in. (um)

2. PMP for other durations from smooth curve fitted to plot of computed data.

3. Comparison with local-storm PMP (see sec. 6.3).




Table 6 3«‘\.—-1,0(‘11-5(:01‘311 PMP computatlon, Colorado River, Great Basin and
California drainages. For drainage average depth PMP. Go to
table 6.3B if areal variation is required.

. 2 2
prainage By [Whsh - Goads /U')p 54/4/; Area (k")
Latltude 27 7|’ 20" Longitude // 2 Minimum Elevation ZZ.CO ft (m)

Steps correspond to those in sec. 6.3A.

l.v - Average l-hr 1-mi (2.6—km ) PMP for H ,(z in. (mm)
. drainage [fig. 4.5].- '

2. a. Reduction for elevation. [No adjustment
for elevations up to 5,000 feet (1,524 m):
5% decrease per 1,000 feet (305 m) above

5,000 feet \1,524m)).___ ___ . /2l S
b. Multiply step 1 by step 2a. // { in. (mm)

3. Average 6/1-hr ratio for drainage [fig. 4.7]. / Zﬁ

Duration (hr) .
1/41/2 3/4 1 2 3 4 5 6

4. Durational variation
for 6/1~-hr ratio of

step 3 [rable 4.4). T4 E9 95 jo0 i3 J2e )72 106 175

5. .’L--mi2 (2.6—1un2) PMP for
indicated durations

[step .2b'X step 4]. &ém(b ” M &‘ Wi j45 _M_é [48 in. (mm)

6. Areal feduction

(5. 4.9]. A< 9,97 % 9¢ 95 76 # 99 %
o e RTINS B HOUIM] . e

8. Incremental PMP .
[successive subtraction :
~ in step 7). - 14 4 0 0‘( 0304 in.  (um)
| E_Z _/__7__ Q_g_ £.] } 15-min. increments .- - |

9. Time sequence of incre-
mental PMP according to:

e

Hourly increments

[table 4.7]. R 04 06 14 1.4 04 O3 10, am)

' Four largest 15-min.

increments [table 4.8]. 5,2 ],7 03 07 in, (nﬁ)




\

Taole 6.3B.~Local-storm PMP computation, Colorado River and Great Basin, and
California drainages. (Giving areal distribution of PMP).

Steps correspond to those in sec, 6,.3B.

1, Place idealized isohyetal pattern [fig. 4.10] over drainage
adjusted to 1:500,000 scale to obtain most critical placement.

.. 2. Note the isohyets within drainage.

2 B
3. Average l-hr l-m1 (2.6-km™) PMP for drainage :
[fig. 4.5]. . “ [Z in. (mm)

"4, a. Reduction for elevation. [No adjustment
for elevations up to 5,000 feet (1,524 m),
57 decrease per 1,000 feet (305 m) above

_ 5,000 feet (1,524 m)]. o A% AN T—
-~ p," Multiply step 3 by step 4a. . in. (m)

5. Average 6/1—hr ratio for drainage [fig. 4.7]. /- Zé?_

6. Obtain isohetal labels for 15-min incremental and the hlghest PMP from
) table 4.5 corresponding 6/1-hr ratio of step 5.

Isohyet
PMP Increment A B C D E F 6 H I J
Highest l-~hr /00
Highest 15-min. 74
2nd " /5
3rd " [ in %
4th " g

7. Obtain 1soﬁyetal labels in % of 1l-hr PMP for 2nd to 6th highest hourly
1ncremental PMP values from table 4.6 using 6/1-hr ratio of step 5.

2nd nghest

1-hr PMP 4
3rd " L
4th " & in %

5th "
é6ch = %

8. Multiply steps 6 and 7 by step 4b to get incremental 1sohyetal labels .

Of Pmo
Highest 15-min. 5 [
2nd wo . ]
S 3rd " )
4th " \ :
Highest l1<hr [ % in in., (mm)
2nd " [
3rd "
4th " 2577
5th "
6th " O'Z

9, Arrange values of step 8 in time seéuenée [tables 4.7 and 4.8].
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3 Checked by Date ) o

Drainage Area Identification “\\ 4

Area ~ O. 14 square miles _

UpStreah Elevation |SZ0 mHydr;auHc Length (L) O, &S miles
Downstream E]evation \530 Slope (S) £ 2& feet/mile

L 0.29 mites o ;

T 038 o ) o
Lag = C, ( .LS .L ) C, [.C Lag = O.ZE hours
LAND USE
Subarea % Total  Zoning Development Soil
MiZ "~ Area Status' ~ Status Group CN Comments
04 Jo0 Dot Montein D 95 o8
 Weighted CN 1 Qs

" HYDROGRAPH ROUTING DATA

Chgnne]_f.ength (L) feefl bﬁanne] Stope (S) ft/ft
“ H,C_f{_;rbxﬁé'leoughness (n) | W Shape (Trap, Deep. Circ) ”
(;r-\_é.ﬁnﬂe]WB.éttom W1dth/Dia@eter - ';‘eet Side Slopes (Z)

o See DA
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O Q | Q o
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Greiner

Job —_ GUADAIIIPF ERS--DAMBREAK

Greiner, Inc. HYDROLOGIC SUMMARY SHEET

Tucson 602 887-1800

Phoenix 602 275-5400 Caiculated by

M'C- Date g’Z4

Checked by Date

Channel Roughness (n)

Channel Bottom Width/Diameter

Drainage Area Identification

C7,675;_§quare miles

Area

Upstféam Elevation 1.S80
Downstream Elevation | 370
LL .27  miles

BN

Hydraulic Length (L)_O.%E> miles

S]ope (S) éﬁ fz feet/mj]e e s

e . 0.3 B ] | o
Lag = C, ( l.S .L ) C, [.Z | Lag = O./4  hours f
LAND USE T ;
Subarea % Total  Zoning Development Soil
i ~ Area Status _Status Group CN Comments
005 00 b?bf’ﬂ( ’Y)OUW+M b 9s /5:0 o5
Weighted CN 1<
" HYDROGRAPH ROUTING DATA
Channel Length (L) feet ~ Channel Slope (S) ft./ft.

~_ Shape (Trap, Deep. Circ) ‘

“feet Side Slopes (Z)

Sheet No. 6.4(_
of 1




Job . GUADAI IIPF FRS--NDAMBREAK
||'€!| | iner, Inc. - ‘
Gre f'e'":.; e HYDROLOGIC SUMMARY SHEET
ucson - -
Phoenix 602 275-5400 Calcuiated by /7 7 C : Date L- Z 4 Sheet No. __Q
Checked by lf)ate - ' of j_

Drainage Area Identification “WW (&

Area__ (0. 07 square miles

Upstréam'Elevation L8O Hydf&uiic Length (L) Q.5 ) miles
Downstream Elevation {Zég Slope (S) 5 [ﬁ feet/mile

L O.24  miles

. . 0.38 . "
Lag = C, (‘LS .Lc_) C, 0.7 Lag O 1O  hours S
LAND USE~
Subarea % Total  Zoning Development Soil |
Miz - Area Status- - Status Group CN Comments
oos | e tlads > 92 Froozz
ooz 29 CNewtipdn L D as  proos

weighted o (92N 4299 gz

HYDROGRAPH ROUTING DATA

Channel Length (L) feet ~ Channel Slope (S) ft./ft.
Channel Roughness (n) ~ Shape (Trap, Deep. Circ)
Channel Bottom Width/Diameter ' feet Side Slopes (Z)

r"ﬂ
b i




Job . GUADAI UPF FRS--DAMBREAK

Grelner Greiner, Inc. HYDROLOGIC SUMMARY SHEET

Tucson 602 887-1800
Phoenix 602 275-5400 Calculated by m& : Date 5 -Z ol Sheet No.

Checked by Date

Drainage Area Identification =7

Area O, 17 square miles _
Upstream Elevation /S &C Hydraulic Length (L)_(D. £ ( miles

Downstream Elevation_ /70 Slope (S) 2555 feet/mile e

O .20 hours .

ek

. . 0.38 .
. lag = C, (.LS .LC__) C, 09  Lag

" LAND USE

Subarea % Total Zoning Development Soil

.2 i ’ . )
Mi Area Status Status Group CN . Comments

L oo4 33 o molpkugds D 9 - oz

1
1
i
i
1
1
1
i
1
lg| o2 ¢ Vesed Moondsn D95 p: e.o8
1
1
1
1
i
1
1
1

Weighted CN . 25 (7)) + 61(as D= 94

“~ HYDROGRAPH ROUTING DATA

_ Channel Length (L) feet _ Channel Slope (S)___ ft./ft.

~__Channel Roughness (n) ~_ Shape (Trap, Deep. Circ)

__Channel Bottom Width/Diameter feet Side Slopes (Z)
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Greiner

Greiner, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Job —:.___GUADAI IIPF ERS--DAMBREAK

HYDROLOGIC SUMMARY SHEET
m’c' Date 8‘2 4

Checked by Date of

Calculated by Sheet No. 8

[

.‘L—-

Drainage Area Identification ﬁ\&

Area_ (O C9  square miles
Upstream ._E'levat'ion [29C

Downstream Elevation_ /6O
L O.C8 miles

Hydrauﬁ'c Length (L)_ . S miles
Slope (S) . 5L feet/mile e

S s R B
Lag = C, ( .LS-.LC_) 38 C, O bl Lag = O. |l hours
CLAND USE.
Subarea % Total  Zoning Development ~ Soil » §
i - _Area © Status’ Status =~ Group CN Comments
O.cz 2O Resord & 96 7: gose
0.0 EC Golf Lo & 78  f-0.03
Weighted CN Lzol(ae D+ . golwed= 814
- HYDROGRAPH ROUTING DATA R )
Channel Length (L) feet ___Channel Slope (S) ft./ft.
Channel Roughness (n) ~ Shape (Trap, Deep. Circ) )
“Channel Bottom Width/Diameter feet =~ Side Slopes (Z)




Job . GUADAI UIPF FRS--DAMRREAK
' GI'EIDEI’ Greiner, Inc. . '
T 602 887-1800 HYDROLOGIC SUMMARY SHEET
ucson -
' Phoenix 602 275-5400 Calcuiated by —77. €+ pae _ 224 shoetno. 9
Checked by Date ' of 9:

Drainage Area Identification TN W. O{

R 0,38 .
Lag = C, ( LS.-LC_) Cy OCZ . lag = O[O  hours
" LAND USE :
Subarea % Total  Zoning Development Soil »
Miz | Area Status Status Group CN Comments
oo go e Residhmes B 9t /)=C.o02
o0 . So  Golf Levese B 78 023

" HYDROGRAPH ROUTING DATA

Area  O.0C  square miles
Upstream Elevation | 2/S Hydrat)'lif: .L'ength (L) _&. 27 miles

Downstream Elevation__| ZQO Slope (S) ﬁ £ feet/mile e
L”

Weighted CN 3 0. 5[?23‘3‘ os( 75)-‘ 55

@ .

Channel Length (L) feet ~ Channel Slope (S)___ ft./ft.
Channel Roughness (n) - Shape (Trap, Deep. Circ)
Channel Bottom Width/Diameter feet ~ Side Slopes (Z)
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HEC-1 Computer Output

APPENDIX B




KAARKARAAKAAKRRRAAKAKARRRAKIARAKRRRIRAAKA v kkkkkrhkkhkhhhkihihhkkhkkkinzchkhiki

* k k

%  FLDOD HYDROGRAPH PAUKAGE (HEC-1) & % U.5. ARMY CORPS OF ENGINEERS

% : EEBRUARY 1981 k % THE HYDKOLUGIC ERGIHEERING CENYER
k REVISED 31 JAN 85 b} % 609 SECOND SIREEI

k k k bAVIS, CALIEURNIA 93616

% RUN DATE 13-5EP-89  TIME 16:4BI07 & & (916) 440-3285 OR (FIS) 448-3285
k k k
kkkhhkhkhkkkhkkhkkhkkkkkkhhhhhkkkkrkhkz kkkhkkkkkhkhkkkihhkkhhhkkkiirpkhrhkh

X X XXXAXRL XXNEX
X i X X X X
X XX X
XOAXKXX AXRY X YXXXX
X X X X

X X X X X
X

X XRE00N XXXXX X

D¢ D D B G G 2

THIS PROGKAM REFLACES ALL PEEVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HECIDR, AND HECIKw.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTICR- HAVE CHANGEDR FROM THOSE USED WITH THE 1973-SIYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK~ ON RNM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEF 81, THE VERSION RELEASEL 31JaNeL

CONTAINS NEW OPTIONS ON RL AND BA RECORDS, AND ADDS THE HL RECURD. SEE JANUARY 1985 INPUT
DESCRIPTION EOF NEW DEEINITIONS.



I HEG-1 INFUT PAGE 1
' LINE I0eunerneluvneeesZeoneresderenrsoherensesSeennseebiorennselureensaBurrenseBunnansl0
] W GUAUALUPE EXS---DAKEKEAK HYDKOLUGY
l 2 I GREINER, INC., PHOENIN, AZ SEPTEMBER 1989
3 I ONE-HALE FME——GHK STORM BUKATION
4 It 200
5 1o 4
l ADTAGRAK
6 KK DAl
l 7 Kh  CALCULATE KUNUEE EXON DAL
g B 0.5
9 m 15
10 PEIS
l 11 PLO0.075 0,075 0075  0.074  0.17% 0.7 0.75 05 B LY
12 P 0.7 0.6 0.4 0.4 04 0.4 005 0.3 015 0.5
13 Pl 0.04% .05 005 0.0% :
I 14 15 9%
15 U 0.60
16 KK QDAZ
l 17 KN  CALCULATE RUNOEE EXON DAZ
18 BA  0.36
19 L5 9
l 20 U 0.44
21 Wl
l 2 KN COMBINE HYDKUGRAPHS GUAL AND GDA2
23 HC 2
24 RE R
l 2 KK KOUTE HYDKUGKAPH C1 THKU DA3
2% Y 30007 0.2
l 27 KK QIA3
28 KN CALCULATE RUNOEE EROK DA3
29 B 0.37
30 L5 95
l 3l W 0.53
KK oD
l 33 Kk CALCULATE RUNUEE EXUM DA4
3 BA 0,14
35 LS 9
l 3% Ub 0.28
37 KK
' 3 Ki  COMBINE HYUKOGRAPHS KC1, QDAS AND GDA4
l 19 HC 3
40 W R
l 41 KE  KOUTE HYDKUGKAPH G2 THKU DAS
42 K 1 0.06  0.20




LINE

43
44
LH]
4b
47

o o
w300

NSO en oLn [ 0 ) wn
A0 3 LT b (233 % B 8 <y

o
I3

o o
—

KK
KM
bA
LS
gu

HEC-1 INPUT PAGE
IBII.III!I'I‘I.'I'ZI llllll Elllllll4lllllllGl.Illll6llllllllillIllltb‘!llllllglllllllo
{oas
CALCULATE RUNOEE EROH DAD
0.0%
9%

0.14

£3

KK
KM
HC

KK
Ki
kb

KK
K
A
LS
up

KK
Kh
HC

KK
KK
]
LS
i

KK
KM
B#
LS
1]

KK
KR
HE

K
KH
Ba

c
te]

i

Hk
KH
HC

COMBINE HYDRDGRAPHS C2 & GDAS--TOTAL PIMA WASH FLOW AT 48TH SIREET
2

KC3
kOUTE HYEROGRAPK C3 THRU DA6
1005 0.2

H
CALCULATE RUNGEE EROR DAG
0.67
93.3
0.10

C4

CUhBINE HYDROGRAPHS C3 AND 8DAG--TUTAL FINA WASH FLOW INIO FRS
2

QLA
CALCULATE RUNOZE EROM DA7
0.12

94
0.20

GbAg
CALLULATE RUNUEE PRUB DAB
0.09
8i.4
G.16

L5
CUMBINE HYDROGRAPHS €4, GDA? © GDAS--TOTAL FLOW IRTIC ERS N. OF GUADALUPE Rb.
3

aLAY
CALCULATE RUNOFE FRUK DA%
0.06
85
¢.10
18]

COHBINE HYDROUGRAPHS CO AND BLAS--TOTAL FES INELUM

2

(2%}




HEC-1 INPUI PAGE 3

LMD 1 T PP e : PR B L

83 KK 0.5PHE

B4 KM CALUULATE ONE-HALE PME EOK BASIN ROUTING AND DAMBREAK

83 ] 1 ) B80G

86 RL 0 0.5

87 ky 1 ¢ 8

] iz




INPUT
LINE

NO.

oy

37

40

SCHEMATIC DIAGKAM OF STREAM NETWORK

(V) ROUTING {--=3) DIVEKSIGN UR PUMF ELOW
{.) CONNECTOR {¢---) RETURN OF DIVEKIED OR PUMPED ELOW
aLAl
. QDAZ
Clevenenses
v
v
RCl
. aDs3
. AlAd
Cél. - ” . L] .ll.'ll':
v
V
RCZ
. QIAS
v
v
RC3
anab
CAI!II.!II.II.
QD47
. anss
L5urens verrerarrraraes
an4g
Charenennrnns
y




y
83 0.GPHE

{kkk) RUNCEE ALSO COHPUTED AT THIS LOCATION




hkRARKARERIIARRKRKAKARKRAARRRRKAKAKAKRRAAK RRAKRRARKRARKKRRARKAS KRR S KRS KRR Rk KRR
* i ‘ ]

%  ELOOR HYDROGRAPH PACKAGE (HEC-1) & k  U.5. ARHY CORYS OF ENGINEERS

k EEBRUARY 19681 k 4 THE HYDROLOGIC ENGINEERING CENTER
k KEVISEL 31 JAN 8% X X 60Y9 SECORY SYREET

X k k DAVIS, CALTFURNIA 95616

k KUN DATE 13-SEP-89  TIME 16:48:07 % k (916) 440-328 Ok (FI5) 448-3u28%
k A k
KRRRKKRRERRRARKRIRKEARIRKIRARRAKIKRRAKARK kkkRhRAKRRKRIKKIKKRAKAR AT AR I hhkkhk %

GUADALUPE ERS---DAMBREAK HYDROLOGY
GREINER, INC., PHOENIX, AZ  SEPTEMBEK 1989
ONE-HALE PME--6HE STORM DURATION

510 QUTPUT CONTROL VARIABLES
IPRNT 4 PRINT CONTROL
{FLOT 0 FLOT CONTROL
0SCAL 0. HYURUGRAFH PLOT SCALE
11 HYOROGRAPH TIHE DATA
NMIN 2 HINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DAIE
ITIME 0000 STARTING TINE
NG 200 NUMBER OF HYDROGRAPH ORDINATES
NLDATE 1 0 ENDIHG DATE
NDTIME 0638 ENDING TIME
COMPUTATION IWTERVAL 0,03 HOURS
£.63 HOURS

I0TAL TIHE BASE

ENGLISH UNITS
DRAINAGE AREA SUUARE MILES
PRECIFITATIUN DEPIH  INCHES
LENTH, ELEVATION FEEY

ELOW CUBIC FEET PER SECOND
STORAGE VOLUME ACKE-FEET

SUREACE AREA ACRES

TEMPERATURE - DEGKEES FAHRENHEIY

hkk kkk khk kkk RAK khk kkA Khk AAR ARKK kkE kKA KA khh RKA hkk AkR KRR khE KRR kkk kkk AKA AR AXE hikk kkk KRR ARE Akk ARk A&k

kxkkkhkkkkkkkk
k X
6 KK k ghAl &
k k
khkkdkkkhkkihk
CALCULATE KUNDEE EROM DAL
9 TIME DATA FOR INPUT TIME SERIES
JXHIN 13 TIME INIERVAL IN MINUTES
JXDATE 1 0 SIARTING [AIE
JXTIME 0 GIAKTING TIHE




SUBBASIN RUNOEE DATH

g Ba SUBBASIN CHARACTERISTICS ‘ |
TAREA 0.35 SUBBASIN AREA |

FRECIFITATION DATA
10 PB STURH 15.00 BASIN TOTAL PRECIPITATION

11 PI INCREMENTAL PRECIPITATION FATTERN
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 .01
0.01 0.01 .01 .01 0.01 ¢.01 ¢.01 0.01 6.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 .01
G.02 0.02 0.02 0.02 0.02 0.02 0.02 0,02 0.02 0.02
0.02 0.02 0.02 0.02 0.02 0.0z 0.02 .04 0.0 .02
0.02 .02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 6.02
115 1.15 115 1.13 1.15 1.13 118 0.69 0.23 0.23
G.23 ¢.23 0.23 6.23 6.23 0.09 ¢.09 0.09 0.69 0.09
0.08

0.09 0.04 0.0 0.05 . .08 0.08 ¢.08 0.08 008
0.03 0.03 0.03 0.05 0.05 0.00 0.03 0.00 0.03 .05
8.05 0.05 0.04 0.05 .09 0.05 0.05 0.00 0.05 0.05
0.0 0.03 0.03 0.0 0.03 0.0 0.00 0.05 0.05 0.03
g.02 0.02 0.02 0.02 0.02 0.02 0.04 0.02 0.02 ¢.02
0.02 6.02 0.02 0.02 0.02 0.02 0.02 ¢.02 0.62 0.02
0.02 0.02 0.02 0.02 0.0 0.02 0.0z 0.02 0.02 0.0z
0.01 0.01 0.01 0.01 0.01 0.01 8.0 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 6.01 ¢.01 0.01 0.01
§.01 0.01 0.01 0.01 0.01 ¢.01 0.01 6.01 0.01 §.01
14 18 SC5 LOSS RAIE
STRIL 0.11 IRITIAL ABSTRACTION
CRUNBE 95.00 CURVE NUMBER
RIIHP 0.00 PEECENT IMFERVIDUS AREA
15 ub SCS DIMENSIONLESS UNITGRAPH
ILAG 0.60 LAG

kkk

UNIT HYDROGRAPH
, 92 ENU-OF-PEKIOL ORUINAIES
7. 15 3. 49, 70. 94, 22. 136. 193.

236.
260. 3i8. 35, 348, 4043, 417, 427, 430, 4340, 427,
417, 403, 36e. 371, 333, 334. 310. 286. 238, 232,
209, 189, 173. 158. 144, 144, L. 112, 104. 95.
7. 80G. 73. 66. 6l. 3b. 3l. 47. 43. 39,
36. 33, 30. 26. . 23. al. 14, 8. ib.
15 14. 12. 11. il. 1G. 9. 8. 7. 7.
b. b. Js Je 4. 4. 4, 4. 3. 3
3. 3. 2. 2. 2 2. 1. 1. 1. 1.
0. 0.

kkk kkk kkk kkk kkk Khk kkk kkk RR% kkk Rkk RAk kik kkk kkk khk KAk Ak ARk AAR ARR ARk RER RA% khk hAk kkh Rkk khk AkE khE k%

KRhkRIRRKIRAR
X B
16 KK & BoA2 &




|
| l k X
Kkkhkkhkkhkkkh
l CALCULATE RUNOFE FROM DA2
SUBBASIN RUNOEE DATA
I 18 BA SUBBASIN CHAKACIERISTICS
TAKEA 0.36 SUEBASIN AREA
I' PRECIPITATION DATA
10 Ph STURN 15.00 BASIN TOYAL PRECIPITATION
l 11 Pl INCKEMENTAL PRECIFITATION PATTERN
0.01 0.01 0.0 0.01 0.01 0.01 0.0 0,01 6.01 £.01
0.01 0.01 0.01 0.01 0.01 0.61 0.01 0.01 0.01 0.01
l 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.0 0.01
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0,02 0,02
I 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
1.15 1.15 1.15 1.1% 1.1% 1.15 1.15 0.6Y 0.23 0.23
0.23 0.23 0.23 0.23 0.23 0.09 0.09 0.09 0.09 0.09
0.09 0.09 0.09 0.08 0.08 0.08 0.08 0.08 0.08 6,08
I 0.03 0.05 0.03 0.05 0.03 0.03 0.03 0.05 0.05 0.05
0.05 0.05 0.05 0.05 0.05 0.05 0.4 0.05 0,05 0.05
0.03 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
' 0.02 0.02 0.02 0.0z 0.02 0.02 0.04 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.02 6,02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.0z 0.0% 0.0% 0.02 0.02 0,02
0.01 0.01 0.01 0.01 0.01 0.61 0.01 0.01 0.01 0.01
I 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 0.61
l 19 15 §CS L0SS RATE ,
STKIL 0,11 INIT1AL ABSTRACTION
CRVNER 95,00 CURVE NUMBER
l KT 1k 0.00 PEKCENT INPERVIOUS AKEA
20 UD 5CS DIMENSIONLESS UNITGRARH
TLAG 0,48 LAG
l khk
l UNIT HYDROGRAPH
68 END-OE-PERIOD ORDINATES
8. 24. 45, 70. 102. 141. 137. 246, 286, 25,
355, 371, 379, 340, 377. 361, 343, 325, 301, 74,
l 244, 211. 183, 161. 143. 126. 1i2. 101, 90, 86,
72. 64, 5, 50. 44, 39, 45, 3l. 7. 2,
21. 19. 17. 15. 13. 12. il. 9, 8. 7
I 7. 6. 5. 5, 4, 1, 3. 3. 3 Z.
2. z. 2. 1. 1. 1. G. 0.
Kk hhE Rhk kiR ARk Akk kkk ARK AKK ARA kRA KRA KEA KKR KRA RRA KRR KRR AKK Rhh ARk AA: AR AkE ARk KRR ARR khh ARk ARK ARA k%
l Kkkkkkkkkkkhk
I % %




| 21 KK k €1 %
k X
kkkkhkkhhhkkxh
CONBINE HYDRUGRAPHS QDAI AND DDA2
23 KC HYDROGRAPH COMBINATION
1CONP 2 HUHBER OF HYDROGRAPHS IC COMBIRE

kkh

kkk kkh hkk kkk Kk hkh kkk hkk kkk kkk Akk AKA KRR hkk AKA hkk kkk KAk kkh Akk K% kkk kAK XAk hhk KKk hkk Ahk KAk KkA AAR ZkX

kkkhkkkikhkkkk
& A
24 KK & K1 %
k *
KRAKRARKARAXAR

ROUTE HYDROGRAPH C1 THKU DA3

HYDROGRAPH ROUTING DATA

26 BN MUSKIRGUE ROUT ING
NSIFS 3 RUMEER OF SUBMEACHES
AKSKK 0.07 MUSKINGUK K
X 0.20 HUSKINGUM X

L]

Kkk KkA kkk khk Kkk Akk kkk Akk hkh KAk KhA Akk Akk KAk KAk kK Akh Akk kkk KAk AKk Ak KRk KRR k% AKR AkA khk KAk KA kkk hkk

kkkkhkkkhkkxak

X %

27 KK k a3 #

X )

RRIRRRRARKKAKA
CALCULATE RUNOEF FROM DA3

SUBBASIN RUNOEE DAl

29 BA SUBBASIN CHARACTERISTICS
TAREA .37 SUBBASIN AKEA

PRECIFITATION DATA

10 FB STUKM 15,00 BASIN TOTAL PRECIPITATION

11 FI INCKEMENTAL PXECIFITATION PAIIERN
0.01 0.01 0.01 0.01 .01 4.01 0.01 0.01 0.0l 0.41
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 0.0l .01 401 0.01 0.01 0.01
0.02 0.02 0.0d .02 0.02 .02 0.02 0.02 0.2 0.02
0.02 0.02 0.02 .02 0.02 0.0¢ .02 0.02 0.0 G.02
0.02 0.0 0.62 6.02 g.0d 0.02 0.02 6.02 0.02 0.02
1.15 1% 1.1 1. L.ib 1.1y 1.1y 0.6Y 0.4 A




0.23 23 0.23 0.23 0.23 0.09 0.09 0.09 0.09 0.02
0.09 0.09 0.09 0.08 .08 4.08 0.08 0.08 0.08 b.08
.05 0.03 0.03 0.0 4.0 0.05 0.05 0.03 0.03 .03
.03 0.03 0.03 0.0 0.03 0.0% 0.05 .05 0.09 0.0%
0.09 ¢.05 0.035 6.05 0.05 0.05 6.05 0.0 0.05 0.05
0.02 0.0z 0,02 0.0z 0.02 0.0z 0.02 0.02 0.0z 0.02
0.02 0.02 6.02 0.02 .02 0.02 0.02 0.02 0.02 0.02
0.02 0.0 0.0z 0.0z 0.02 6.0 0.02 0.02 0.02 .02
0.01 0.01 0.01 0.01 0.01 .01 0.01 0.01 0.01 0.61
0.01 0.01 0.01 0.01 0.01 6.01 0.01 0.01 0.01 4.01
| 0.01 0.01 0.01 0.01 0.01 6.01 0.01 0.01 0.01 G.01
‘ 30 LS SCS LOSS RAIE
STRIL 0.11 INITIAL ABSTRACTION
CRUNBE 95.00 CURVE MUMEEK
RTINMF 0.00 PERCENT IKYERVIDUS AKEA
31U SCS DIMENSIONLESS UNITGRAPH
ILAG 0.53 LAG
kik
UNIT HYDRUGRAFH
81 ENI-OF-PER1OD URUINATES
b. 15. 29, 46. b4, B8, 1135, 147. 184, 221,
253, 279, 301. 315, 324, 326, 32k, 344, 3iz. 300.
286. 270, 234, 234, 213, 189, 168, 149, 135, 122.
110. 100. 50. 8. 76, 68. 62. 6. . 6.
42. 38. 34. 3L 28, 24, 23, 2L i8. 7.
15, 14. 13. i1. 10. 9. 8. 8. 7. 6.
6. 3 o 4. 4, 4. 3. 3. 3. 3.
2. 2. 24 2. i. I. 1. 1. 1. O,
0.

kkk kkk kkh kkk kkk khk kkA KAk kA% hkk KKK KRR kkk Kkk ARK kkk Kkk Akk ARK kkk hkk kkk kkh KAk AKX ARK kkk Kk KAK kkA XA& hhx

kkkkkkkkkkrkkh

k k

32 KK k 00Ad &

k %

kkkkkkihkhkkrk
CALUULATE RURGEE FROM DAd

SUBBASIN RUNDEE DATA

0.14 SUBBASIN AREA

19.00 BASIN TUTAL PRECIPITATION

0.01
.01
0.01

0.01
0.01
0.01

34 BA SUBBASIN CHARACTERISTICS
TAREA
PRECIFITATION DATA
10 P STORM
11 FI INCREMENTAL PRECIPITATION PATIERW
0.01 0.01
G.01 0.01
0.01 0.01
0.02 0.02

0.02

0.02

0.01
0.01
0.01
0.02

0.01
0.01
0.01
0.02

0.0l
0.01
¢.01
0.02

0.01
0.0l
Q.01
¢.02

0.01
0.01
0.01
0.02




[N

0.0z 0.0z 0.02

<

0.0 0.02 0.02

<
L=
[ 3%

. 0.02 0.0 0.02
G.02 0.02 0.02 0.02 .02 - Q.02 ¢.02 0.02 0.02 .02
115 1.15 1.1y 1.15 LI L.1Y I.1% .09 .23 0.43
0.23 0.23 0.23 0.23 .23 0.99 0.09 . 0.0¢ 0.09 0.09
0.09 0.09 0.09 .06 0.08 0.08 0.08 0.08 .06 .08
6.00 0.05 0.03 6.05 6.05 0.05 0.05 0.05 0.0 .03
0.0% 0.0 0.09 0.0 0.0 0.05 0.05 0.0 0.0y 0,08
¢.03 6.0 0.0u 0.03 .03 6.035 6.0 0.05 0.00 0.0
0.02 0.02 0.02 6.0z 6.0z 0.02 G.02 0.02 0.0z 0.02
0.02 6.02 0.03 0.02 0.02 0.02 0.02 0.02 0.0z G.02
0.0 6.0z 0.02 0.02 0.02 0.02 0.02 0.02 0.0z 0.0z
0.01 0.01 0.01 G.01 0.01 0.01 0.01 0.0l 0.01 0.61
0.01 0.01 0.0 4,01 0.01 .01 0.01 0.01 ¢.01 4.01
0.01 0.01

0.01 0.01 0.01 0.0l 0.01 0,01

<>
-

[
ot
<
-

[
Pa

35 LS 8CS LOSS EAIE
STRIL 0.11 IMITIAL ABSTRACTION

CRUNER - 95.00 CURVE NUMBER
R11MY 0.00 PERCENI IMPERVIOUS AREA

36 UD SCS DIMENSIONLESS UNITGRAPH
' TLAi 0.28 LAG

khk

UN{T HiDRGGRAPH
l 44 ENU-0F-PERIOU ORLINATES
9. 28. 93. 89. 134. 177. 209, 223, 228. 222.
206. 87, 164. 136, 108, 9. 74. 0. . 4.
I 36. 30. 2. 21, 7. 15. 1. 10. 8. 7.
&. Su 4. 3. 3. 2s 2 2 1. 1.
1. 1. 0. G.

kikk kkk kkk kkk KKk kkk Kk Akk khk RAR kAR RARK RRK hAk kA AKA ARA AkA Ak RKK KKk khh AAR RRK ARA KRR KRk AkA KRk kAR KRk Ad%

khkkkhxh I XAk
k k
37 KK A L2 &%
k k
ArkhkAkkXkEAKA

COMEINE HYDROGRAPHS RC1, GDA3 AND D44

39 HC HYDROGRAFH COMEINATION
1CoNF 3 HUNBER OF HYDROGRAPHS T0 CUMBINE

Akh

kkk khk kk: Akh AKA kkE AkA Khh RRK ARK khh Akk hkk hkd ARk Kkk Akk AKK Akk KAk Akk AKR AKK RRK Akk kkk kkk Akk KRk KRR KRR AR

kkkkkikkhhkkkk
% ]
46 KK * kG2 &
A *
Khkkkkhxhrhrkk




ROUTE HYDROGRAPH £ THRU DAS

HYDROGRAFH KOUTING DATA

42 RM MUSKINGUR RUUTING
NSTPS 1 NURBER OF SUBKEACHES
AMSKE 0.06 MUSKINGUN K
A 0.20 BUSKINGUR X

hkk

kkk kkk kkk kkk kkk Akh kkk khk kkk KKk kkk kkk Kk kkk kkk Kkh ARk kkk kkk kkk kkk kkk hkk kkk kkk Kkk kkk kkk kkk kkK kkk Aki

kxkkhkkkkkhkkk
k k
43 KK x (I
* A
kkkhkikhihhkik

CALCULATE RUNOEE EROM DAS
SUBBASIN RUNOEE DATA

45 BA SUBBASIN CHARACTERISTICS
TAREA 0.0% SURBASIN AREA

PRECIPITATION DATA
10 FE STGKM 15.00 BASIN I0TAL PRECIFITATION
11 FI INCREMENTAL FRECIPITATION PATIERM

0.01 0.01: 0.01 0.01 0.01 0.01 0.01 .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 ¢.01 0.01 0.01 0.01 0.01 ¢.01 4.01
0.02 6.02 ¢.02 0.02 6.02 0.02 ¢.02 ¢.02 ¢.02 ¢.02
0.02 0.02 .02 0.02 002 0.02 0.02 6.0 0.0 9.0
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
LIS 113 13 1.15 1.1 1.1 115 0.69 0.2 0.23
G.23 0,23 0.23 0.23 0.33 0.09 0.09 0.09 0.09 G.09
4.09 0.09 0.04 0.04 0.08 0.08 .08 .08 .08 0.08
0.0% 0.05 4.035 0.00 0.05 0.0 0.03 ¢.05 0.05 G.00
0.05 0.0% ¢.00 4.03 ¢.05 0.05 0.0 0.0% 0.05 0.05
G.03 .03 0.05 0.04 G.05 0.00 0.04 0.035 G.00 0.05
0.62 0.0 0.0z 0.02 0.0z G.02 0,02 0.04 .03 0.6
0.02 G.02 0.02 0.02 0.02 .02 G.82 6.02 §.02 G.02
9.02 0.0 0.02 0.0z 0.02 0.02 0.0 4.02 .04 g.02
0.01 0.01 6.0l 0.01 0.01 0.01 0.0l 0.01 G.01 G.01
0.01 0.01 0.01 0.01 0.01 0.401 .01 0.01 0.01 0.01
G.01 0.01 ¢.01 0.01 G.01 G.61 §.01 0.01 0.01 0.6l
46 LS §C5 LO5S RAIE
STRTL 0.11 INITIAL ABSTIRACIIUN )
CRUNBE 95.00 CURVE NUMBER
RI1KF 0.00 PERLENT IMPERVIOUS AREA
47 UD SCS DIMENSIONLESS UNITRRAPH
TLAG 0.14 LAG




khk

UNIT HYDROGRAFH
23 END-UE-PERIOD ORDINAIES

17. 94, 111. 148. 153. 135, 107. 7L 30, 36.
25, 18. 13, 9. 6. 4. 3. ds 4 i.
1. 0. 6.

kkh khk kA kkk kkk ARk Rk kkk kkk Akk kkk AkR kkk hkk Rkk Ak Ak KAk ARk khk Rkk hhk kkk kkk Akk kkk AAE hkk Khk khx kkk kkk

kkkkkkkkkkhkhk

x X
48 KK k £3 &

k x

AkAkKkkAKAkkkK

COMBINE HYDKOGKAPHG C2 & GDAG--IOIAL FIMA WASH FLOW AT 48TH SIREEI

50 HC HYDROGRAFH COMBINATION
’ ICONY 2 NUBBEK OF HYURUGRAFHS TO COMBINE

kkk

kkk kkk kkh kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kkk Akk kkk kkk Ak Ak ARk kkk RRA AR AKK ARk AkE AkE kAR KRRk Kk

kRkRARAXKRKAAX
& k
51 KK x K3 #
k k
kkkhkkhkkkkkkhk

ROUTE HYDROGEAPH C3 THRU DA6

HYDROGRAPH ROUTING DATA

53 RM MUSKIRGUK KOUY ING
NSIPS 1 NUKBER OF SUBREACHES
AHSKK .05 HUSKINGUK K

X 0.25 HUSKINGUM X

kkk

khk kkk kkk ARk kAR kkk Kkk Akk AAk kkk KA kKK Kkk KAk AKK hkk Khk KKK Akk Rhk ki kkK Akk kX ARk kkk kkk A% AAE ARk ARR RAA

hkkkkhkhixikkk

k %

34 KK X UbAb &

A *

RkARRAKAKKKAAK
CALCULATE RUNOEFE EROM Dab

SUBBASIN RUNOEE DATA




36 BA SUBBASIN CHARACTERISTICS
TAREA 0.07 SUBBASIN AREA

PRECIPITATION DATA

10 P8 STORM 13.00  BASIN YOTAL PRECIFITATION
11 FI INCREMENTAL PRECIPITATION PATTERN
0.01 0.01 0.01 0.01 0.01 .01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.0l 0.01 0.01 .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 §.01
0.02 G.02 0.02 0.02 ¢.02 0.02 0.02 0.02 0.02 0.02
0.02 0.0 0.04 .02 0.02 0.02 0.02 0.0 0.02 0.02
§.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
1.1% L.13 L1 115 115 1.1% 115 0.6Y 0.43 0.23
0.23 0.23 0.23 0.23 0.23 .09 §.09 0.09 0.09 0.09
| 6.09 0.09 ¢.09 0.06 0.08 0.08 .08 0.08 ¢.08 0.08
| 0.03 0.05 6.05 0.05 0.05 0.05 0.00 0.0y 0.05 0.03
| 0.03 Q.00 0.03 0.0 0.0 0.0% 0.05 0.05 0.05 0.08
0.05 0.05 0.05 0.03 0.0% 0.03 0.03 0.03 0.03 0.00
0.0z 0.02 0.02 0.02 0.02 0.04 0.02 0.04 0.04 0.02
- 0.02 0.02 0.02 ¢.02 0.02 0.02 0.02 6.02 ¢.02 0.02
6.0z 0.02 6.02 0.0z .02 0.02 0.02 0.02 0.02 0.0z
0.01 0.01 0.01 0.61 0.01 0.41 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 .01 0.01 0.01
0.01 0.01 0.01 0.01 0.61 0.01 0.¢1 0.01 0.01 0.01
97 18 SCS LOSS RATE
SIRIL 0.14 1IRITIAL ABSTRACTION
RIIMP 0.00 PEKCENT IHPERVIOUS AREA

58 Ub SCS DIMENSIONLESS UNITGRAPH
ILAG 0.10 LAG

kkk

WARNING Akk TIME INTERVAL IS GREATER THAN .29ALAG

UNIT HYDKOGRAFH

: 17 END-OF-PERIOD ORDINAIES

5l. 176, 280, 280. a1, 13l. Bl. 9. 33. 2l.
13. 8. 3. 3. 2. 1. 0.

khk kkk k2 kkh Rkk Rkh ARk kkE ARE RAR kAR Ak ARk KRR ARK Ak REE KRR Rkk khk Kkk ARR KRR RAR ARA RAR KAR ARA ARk KRR Xk KAk

khkhkkhkikhhik

* k

39 KK X Cd4 %
k k
kkkkkikkkkhkkA

' CORBIME HYDRGGRAPHS C3 AND ODAG--TOTAL PINA WASH FLOW INTD ERS

61 HC HYDROGRAFH COMB INATION
1CUKP 4 NUHKER OF HYDKOGKAPHS IO COMBINE

kkk

. CRUNBE 93.30 CURVE NUMBER




hkk kkk kkk hkk ARk kkk kkk Kkk AKX KX Rkk kkk RkA kkk ARk KKk hkk Akk kkk kkk ARK kkk kkk KKK kkk Kkk kA% kkk Ak kA% hkk AR%

hkkhkhkhkhkkhk
k k
02 KK k aba7 &
X A
kikkkkkkkkkkik

CALCULATE RUNOEE EROM DA7

SUBBASIN RUNOEE DATA

64 EA SUBBASIN CHARACTERISTICS
TAREA 0.12 SUBBASIN AREA

PRECIPITATION DATA

10 PB SIOKH 15.00 BAGIN TOTAL PEECIFITATION
11 Pl INCREMENTAL PRECIPITATION PATIERN
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 6.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.¢1
0.01 0.01 ¢.01 0.01 0.01 0.01 0.01 4.01 0.01 0,01
0.02 0.02 0.02 6.02 .02 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 .02 0.02 .08 0.02 0.02 0.0z 0.02
0.02 0.02 0.02 0.02 0.02 0.02 6.02 6.02 0.02 0.02
1.15 L.15 115 115 1.15 LIS 1L.13 0.69 0.3 0.23
0.22 ¢.23 .23 0.23 0.23 0.09 ¢.09 .09 0.09 0.09
0.09 0.09 0.09 0.08 0.08 .08 0.08 0.08 0.08 0.08
0.035 0.0 0.0 0.05 0.05 0.00 6.00 0.05 0.00 0.05
0.04 0.05 0.05 0.04 G.0u 0.0u 0.04 0.0 0.05 .05
0.00 0.05 0,03 0.0 0.03 0.05 0.05 0.0 6.05 6.0%
6.02 0.02 0.02 4.02 0.02 6.02 6.02 0.0 .02 0.02
0.02 0.02 0.02 6.02 0.02 0.02 6.02 0.02 0.02 0.02
0.02 0.02 ©0.02 0.0 0.02 0.02 0.02 .02 0.0z .02
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.61
0.01 0.01 0.01 0.01 0.01 .01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 ¢.01 0.01 0.01 6.01 0.01
63 LS SCS LOSS RATE
STRIL 0.13 1HIYIAL ABSTRACTION
CRUNBR 94.00 CURVE NUMBER
RIINF 0.0C PERCENT IMPERVIDUS AKEA
bt UB SCS DIMENSIONLESS UNITGRAPH
TLAG 0.20 LAG
kkk
UNIT HYDRUGRAFH i
32 END-UE-PERIOD ORLINATES
18. 53. 109. 143. 240, 266, 266. 243, 212. 17¢.
135, 97. 75, 80. 47, 36, 8. 2. 17. 13.
16. 8. 6. G 4. 3. 2 2 1. 1
1. 0.




kkkkkhkkkkkkkx
k X
67 KK A GDAB %
A k
kkkkkkkhkkkkkk

hkk kkk kkk kkk kkk kkk KKk AKA kA% kkk KKk kkk Ahh Ahk Akk khk kkk hhk hkk kkk AKK kkk KRR kAR KkX Akh AAE kKX Akk kAR Rk hik
\
|

CALCULATE RUNUEE EROM DAB
SUBBASIN RUNCEE DATA

69 BA SUBBASIN CHARACTERISTICS
TAREA 0.09 SUBBASIN AREA

PRECIFITATION DATA

10 PR SI0RM 15.00 BASIN TOIAL PRECIFITATION
11 PI INCREMENTAL PRECIFITATION PATTERM
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 ¢.01 0.01
¢.01 0.01 0.01 0.01 0.01 0.01 ¢.01 0.01 0.01 6.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.02 0.02 g.02 0.02 0.02 0.02 0.02 0.02 0.02 .02
0.04 .02 0.02 0.02 0.0z 0.0z 0.02 0.04 0.02 0.02
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
1.1% 1.1 1.1 L.1% 1.1% L1y 1.1y 0.6Y .23 0.23
0.23 0.23 0.23 0.23 0.3 0.09 0.09 0.0 0.09 .09
0.09 0.09 0.09 .04 0.08 0.08 0.08 0.08 0.08 0.08
03 0.03 0.03 0.04 0.03 0.03 0.00 4.0 .05 0.05
0.05 0.00 0.05 G.00 0.03 0.00 0.00 0.0u 0.03 .05
0.03 0.03 0.0% 0.03 0.05 0.03 0.0 0.05 0.05 0.05
0.02 0.02.  0.03 0.04 0.0z 0.0z 0.0z 0.02 0.0 .02
0.02 0.02 0.02 6.02 0.02 0.02 0.02 0.02 0.02 0.02
0.02 0.0z 0.02 0.02 .02 .02 0.0 0.04 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01 0.01 6.01 0.01 0.61
0.01 0.01 - 0.01 0.01 0.01 .01 0.01 ¢.01 0.01 0.01
6.01 0.01 6.01 0.01 0.01 0.01 0.01 6.01 0.01 G.01
70 1S 8C5 LOSS RAIE
SIRIL - (.46 INITIAL ABSTRACTION
CRVNEBE B1.40 CURVE HUMBER
RTIMP 0.0C PERCENY IMFERVIOUS AREA
710D 5CS DIMENSIONLESS UNITGRAPH
TLAG 0.16 LAG
hkk
UNIT HYDROGRAFH
26 EWi-OF-FERION ORLINATES
3. 76, 147. 217, 245, 239, 208, 163, 114, g2.
6. 46. 34. 2. 1k, 14, 16, 7. 3." 4,
3. 2. P 1. L 6.

hkk kkk kkk kkk kkk Kk AR KKK ARK Rkk KRR ARK ARZ AR KRR RAk KRk ARk RRK RkA KRR khk Rhk AxE KRR kkk ARA AR kkk Rkk hAk AR%

| :




kkkkkikkkkkkkk
i A k
72 KK & L5 %
k k
kkkkkdhkkkkkkh
COMBINE HYDROGRAPHS C4, QDA7 & GDAB--TUTAL FLOW INIO ERS M. OF GUADALUPE RD.
74 HC HYDROGRAPH COMEINAT ION
ICoHE 3 HUHBEK UY HYDROGRAPHS TO COMBINE

kkk

hik kkk kkk kkk kkk kkk kkk kkk kkk kkk Akk kkk Akk AkE kkk Rkh khd Akk hkh AKR ARk kkk KRR kkK ARK hkk Ak kAR kkk AKX RAR kA

hhhhkikhhikhkk

A *

75 KK * Gbag &

g k A

khkkkkkkkkhhxk
CALCULATE RUNUET FRUM DA

SURBASIN RUNDEE DATA

77 B& SUBBASIN CHARACTERISTICS
TAREA 0.06  SUBBASIN AREA

PRECIPITATIGN DATA

10 BB STORN 15.00 BAGIN I0TAL PEECIPITATION

11 FI INCREMENTAL FRECIPITATION PATIERN
0.01 0.01 0.01 0.01 0.01 6.01 0.01 6.01 0.01 6.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 “ .01 0.01 0.01 4.01 6.01 0.01 0.01 .01
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.0 0.02 .02 .02 .02 .02 .02 ¢.02 0.0 0.02
0.02 ¢.02 ¢.02 0.02 ¢.02 ¢.02 0.02 0.02 0.02 0.02
1.1 1.15 L1 .15 L1 L1 115 .69 0.23 0.43
¢.23 0.23 0.23 0.23 0.3 0.09 0.02 0.09 0.09 §.0%
0.09 0.04 0.04 0.08 .08 0.08 0.04 0.08 0.08 0.08
0.05 0.035 0.03 0.035 0.03 .03 0.0 0.05 0.05 G.05
0.05 0.04 0.03 0.05 0.0% 0.05 0.05 0.00 0.05 0.0
0.03 ¢.00 0.05 ¢.05 4.0 0.03 §.00 0.05 0.03 G.03
0.0z 0.02 0.0z 0.0 0.02 0.0z 0.0 0.02 b.02 G.02
0.02 0.02 0.02 ¢.02 0.02 0.02 0.02 ¢.02 0.02 0.02
0.02 0.02 0.0z 0.0 0.02 ¢.02 ¢.02 0.04 0.02 .02
¢.01 0.01 0.01 G.01 0.01 6.0l 0.01 0.01 ¢.01 0.¢1
0.01 0.01 4.01 0.01 0.01 0.01 .01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.0l 0.01 0.01 0.0l G.01

76 LS §CS L05S RAIE

STKIL 0.35 INITIAL ABGTRACTION
CRUNER 85.00 CURVE NUMBER
RIIHF 0.0¢ PERCENY IMPERVIGUS AREA
79 Ub SCS DIMENSIONLESS UNITGRAFH




TLAG 0.10 LAG
kkk
QARNiNG kkk TINE INTERVAL IS GREATER THAN .29ALAG
UNIT HYDRUGRAPH
17 ENB-OF-PERIOL OKDINATES

44, 151, 240, 240, 187. 112, #0. 4. 28. ik.
11. 7. 4. 3. 2. 1. 0.

khk kkh kkk kkk hhk khk Kkk kkk Rhk khk kkd ARk kkh khk RAA Rk Rhk kkk Akk Rkk AAR khA Rk Akk hkx kkk Ak kkk hkk kkk ik Aki

kkkkkkkkkkkkkk

k *
80 KK * Lo

. &

kkkkkkkhkikkkk

COMBINE HYDKOGRAPHS U5 ANL GDAS--TOTAL ERS INFLOW
82 HC HYDROGRAPH COKBINATION
1Cony 4 NURMER OF HYDROGRAFHS I0 COMBINE

kkk

kkk kkh kkk kkk kkk kkk kkk kkk Rkh kkk KRR Rkk Akk ki Akk kkk Akk hkE kkk kkk kKK KKk Rkh kAR AkE KRR Kkk khk ARA KAk Akk kkk

kkkkhRhkkkkhkk
k ]
B3 KK k O.0PHE #
x A
khkARRkIkAKKXK :
CALCULATE ONE-HALF PME EOR BASIN ROUTING AND DAMBREAK
85 KD DUTPUT CONTROL VARIABLES
IFRNT - 1 FRINT CONTROL
IPLOT 2 PLOT CONTEOL
gsCaL B00. HYDROGRAPH PLOT SCALE

HYDROGRAFH ROUTING DATA

86 RL ROUTING LOSSES
GLOSS 0.00  INITIAL LUSS
CLOSS 0.50 ADDITIONAL ERACTION LOST
87 RW MUSKINGUN ROUTING
NSTPS 1 HUREER OF SUBREACHES
AMBKK 0.00 HUsKINGUK K
X 0.50 MUSKINGUK X

k&

hkhhkkrhhrkARARARRRRAKAKARARAKRKAAKKKKRRAKKARKARRR KKK KK KIRAKRAKARARAAAAXAAAAKAAAAAAARAAAAARAARAKARRRRAR KRR hkkARRARKRRAKRKRRARRAS




HYUROGKAPH AT STAY1OM

0.5PHE

khkhhhkkhhhkkkkhhhhrArrrARARAKKK KA KRIRKRRRIIAARARKRRKAIRARAIAAARARAAAAKKAAAAAAAKAKAAKARKAARKRAAKAKKRKKKKRRKRKIRARARARARKRARRRAKE

DA MON HEMN

0000
0003
0004
0006
4008
0010
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PEAK FLOW

TIME

MAXIMUM AVERAGE FLOW




(CES) (HR) 6-HR
6039, 2.80 {CES) 1361,
{INCHES) 7.096
{AC-FT) 683.

CUMULATIVE AREA =

24-HK
1250,
7.09

683.

1.81 54 M1

72-HK
1230.
7,096

683,

6.63-HH
1250,
7.046
685,




STATION  0.5PME

(I) INFLOW, (0) OUTELOW
0. 1000. 2000. 3000. 4000. 3600. 6000. 7000, 8000. 9000, 10000, 11000, 12
DAHEMN PEK

10000 11 . - . . . a . . . .
0082 21 . . . . . . . . . . .
10008 31 . . . . . . . . . . .
10006 41 . . . . . . . . . . .
10008 51 . . . . . . . . .
10016 61 . . . . . . . . .
10012 71 . . . . . . . . . .
10014 81 . . . . . . . . . . .
10016 91 . . . . . . . . . . .
10018 101 . . . . . . . . . .
o ) R T N T T S PR
10022 121 . . . . . . . . . . .
10024 131 . . . . . . . . . . .
10026 141 . . . . .
10028 151 . . . . . . . . . .
10030 16l . . . . . . . . . . .

£
<3

10032 171 . .
10034 181 . . . . .
10036 191 . . . . . . . . . .

10038 201 R . . . . . . . . . .

0040 211, . ..., e e s e e s e s e s s a s G h s s e s s n e s e aa s
10042 221 . . . . . . . . . . .

16044 231 . . . . . . . . . . .

10046 241 . . . . . . . . . . .

10048 251 . . . .

10050 261 : . : : : : : :
10052 271 . : : . : : : : . : :
10054 281 : : . : : : . :

10056 291 . . . . . . . . .
10058 301 . . . . . . . . . .

T
10102 321 . . . . . . . . . . .

10104 331 . . : . . . . . . . .

10106 341 . . . . . . . . . . .

10108 3501 . . . . . . . . . . .

10110 3601 . . . . . . . . . . .

10112 3701 . . . . . . . . . . .

10114 3801 . . . . . . . . . . .

10116 3901 . . . . . . . . . . .

10118 46.1 . . . . . . . . . . .

L T e e e e
0122 42.1 . . . . . . . . . . .

10124 43,1 . . . . . . . . . . .

10126 44.01 . . . . . . . . . . .

10126 45.01 . . . . . . . . . . .

10130 46.01 . . . . . . . . . . .

10132 47.01 . . . . . . . . . . :

16134 48.01 . . . . .

10136 49.01 . . . . .

10138 30,0 I . . . . .

10180 51.0.0Lh v o v v i s o i v e s e st h e e e e e s e e e s s s s e e s s
10142 32, U1 . . . . . . .

10144 55, 01 . . . .

16146 94, 0 . . , . .

10148 30, 0 1 . . . . .




10130 56, O I . . . . . . . . . . .
10152 57. 01 . . . . . . . . . . .
10194 58. 0 1 . . . . . . . . . . .
0136 $9. 01 . . . . . . . . .

10158 60. 0 1 . . . . . . . .

L N R S R R R R T T N N e
10202 62, 0 I . . . . . . . . . .
10204 63, 0 1 . . . . . . . . . .

10206 64, 0. I. . . . . . . . . .

10208 &5, » 0 . 1. . . . . . . . .

10210 66, . 0 . I . . . . . . .

10212 67, . . 6 . . .1 . . . . . .

10214 8. . . 0 . . W . . . . .

10216 69, . . . o . . . . 1 . . . .

10218 7%, . . . 0 . . . i. . . .

41 S | ..
10222 72, . . . . 0 . . . A . .

10228 73. . . . . 0 . . . S . ,

10226 74, . . . . 0 . . . . . .

10228 75, . . . P . . . 1. . .

10230 76. . . . . g . . . . 1 . .

16232 77, . . . . g. . . . . 1. .

10234 78, . . . . .0 . . . . . I .

10236 79, . . . . . 0 . . . . .

10238 80, . . . . . 0 . . . . . I

10240 Ble v v h v o v v i v i a e a e s s h e s ae s 0w v v a s s T O
10242 82. . . . . . 0. . . . . . I
10244 83. . . . . . b, s . . . .

10246 84, . . . . . 1] . .

10248 85, . . . . . .U

10250 86, . . L . . 0 . . , .

10252 87, s . . . . 0 '

10254 . . . . . . 0. . . . . .

10256 8%, . . _r . . b . . . . . 1
10238 90, . . . . . v . . . . . . 1
10300 9l v v v v s s i e et e s s 1
10302 92, . . . . . 0 . . . . . .

10304 93, . . : . 0 . . . . 1. .

10306 94. . ‘ . . L . . . 1 . .

10308 95, . . . S . . . I . .

10310 9. . . . . 0 . . . P S . .

10312 97. . . . b . . . 1 . . .

10314 95. . . . 0. . . . I . . . .

10316 99, . . . b . . o1 . . . .

10318 104. . . . 0 . . . .

10320 101, .« v o s v v v s v e v a s B e e i s s ..

10322 102, . . 0 . . i . . . .

10324 103. . . 0. . . I . . . .

10326 104, . . o . . 1 . . . . .

10328 105, . S . .1 . . . . .

10330 106. . . U . . I. . . . . .

1033z 107. . . U . . I . . . . . .

10334 108, . . 0 . . I . . . . . . .
10336 109. . 8] . .1 . . . . . . .
10338 110, . 0 . I . . . . . . N
L S | T
10342 112. . B. . I . . . . . . . .
10344 113. . b . 1 . . . . . . . .
10346 114, . 0 . . I . . . . . . . S
10348 115, . b . o 1 . . . . . . . .




okt

10350 116. . 0. .1 . . . . . . . .
10332 117, | L. . . . . . . . .
10354 118. . 0 . L . . . . . . . .
10356 119, . 0 . 1. . . . . . . . .
10338 120. « 0

1 |
10402 122. . 0 S S . . . . . . . .
10404 123. . 0 AR S . . . N . . . .
10406 124, . 0 ! . N . . . . . . .
10408 125, .0 « 1 . . . . . . . . .

10410 126. .0 . . . .
10412 127! Iu I1 . - Ll L ] - L] L] L] L]

10414 128. 0 ol . . . . . . . . .
10416 129. D 1 - . . . . . . . .
10418 130. 0 1. . . . . . . . . .
F L 7 ) O ¢
10422 132, o. 1. . . . . . . . . .
10424 133. 0. I. . . . . . . . . .
10426 134. 0. 1. . . . ' s . . . .
10428 135, 0. I . . . . . . . . . .
10430 136. 8. I . . . . . . . .

10432 137, 0. 1 . . . . . . . . . .
10434 138, 0. I . . . . . . . . . .
10436 139, . I . . . . . . . . . .
10438 140. 6. I . . . . . . . . . .
10440 141, o v wle v c I o a v o e v v s 0 s s s s s s s n s s s s s s E s s s e s E e s e e s e s e s i s
10442 142, 0 . 1 . . . . . . . . . .
10444 143. 6 .1 . . . . . . . . . .
10446 144, 8 .1 . . . . . . . . . .
10448 145. 0 .1 . . . . . . . . . .
10450 146. U . . . . s . . . . .
10452 147, 0 .1 . . . . . . . . . .
10454 148. 0 .1 . . . . . . . . . .
10446 149, 0 I . . . . . . . . . .
10438 150. 0 I . . . . . . . . . .

losoolsllllallll.lllllj.ll.'llIlllll.lIIOlllllllllIll'Illlllllllllll

10502 152. 0 L . . . . . . . . . .
106504 183. 0 L . . . . . . . . . .

10506 154. 0 L . . . . . . . . . .
10508 155. 0 1. . . . . . . . . . .
0510 15%6. 0 I. . . . . . . . . . .
10512157, 0 1. . . . . . . . . . .
0514158, 0 1. . . . . . . . . . .
10516 159, 0 1 . . . . . . . . . . .
10518 160, O I . . . . . . . . . . .
L T S
10522162, 0 I . . . . . . . . . . :
10524 163, 0 I . . . . . . . . . . .
052 164. 0 1 . . . . . . . . . . .
10528 165. 0 1 . . . . . . . . . . .
10530 166. 0 I . . . . . . . . . . .
10532 167. 0 1 . . . . . . . . . . .
10534 168, D1 . . . . . . . . . . .
1053 169. 01, . . . . . . . . . . .
10538 170, 0 . . . . . . . . . .

10540 171. 0
10542 172. 0
10544 173. 0 1 . . . . . . . . . . .
10546 174. 0 1 . . . . . . . . . . .
10548 175, G 1 . s . i . . . . . . .

1

Iy

I .
) P

1




10550 176. 0 I
10552 177, 0 1
10554 178. 0 1
10556 179. 0 I
10558 180. OI
10600 181, 0I. . .
10602 182. O
10604 183. 01
10606 184, O
10608 185.0 I
10610 186.0 1
10612 187.0 I
10614 188.0 1
10616 189.01
10618 190,01
10620 191,61 . . .
10622 192.061
10624 193.01
10626 194.01
10628 195,01
10630 196.01
10632 197,01
10634 198.01
10636 199.1

10638 200.1
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RUNOEE SUMMARY
ELOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUH PERIOD BASIN HAX IHUH TIHE OF

Akk NORMAL END OF HEC-1 &kk

1

1

I OFEKATION STATION ELOW PEAK 6~HOUk 24-HOUK 72-HOUR AKEA STAGE HAX GTAGE
HYDROGRAFH AT THEY) 4198.  2.80 B848. 767, 767, 0.35

I HYIKGGRAPH AT aba2 3436,  3.60 Sub. 303, 204, ¢.36

l 2 COMBINCE AT £l 7380, 2.7 1404, 1276, 75, 0.91
ROUTED 10 RCI 7354, L7V 1403, 1269, 1269, 0.91

l HYDROGRAFH AT 4bA3 3100. 4.7 371, 317, 317. 6.37
HYDROGRAPH AT Gba4 1830, 2.43 21v. 146. 19. 0.14

l 3 COMBINED AT L2 11300,  2.73 2191, 1982, 1982, 1.42

' ROUTED T0 RC2 11192, 2.80 2190. 1981. 1981, 1.42
HYDROGRAFH AT #0A3 920. -+ 2.30 7. 70, 70. 0.05

l 2 COHBINED AT £3 sl a7 | 2267, 2001, 2051, 1.47
ROUIZD 10 KC3 11264,  2.83 2266. 2050. 2050, 1.47

l HYDRUGKAFH AT oA 1405, 2.2/ 147. 97. 97. 0.07

' 2 COHBINED AT C4 1138%.  2.83 2373. 2l46. 2146, 1.54
HYDROGRAPH AT ana7 | 1880. 2.3/ 184, 166. 166, G.12

l HYGROGRAPH AT T 1387, 2.3 128, 11¢. 110, 0.09
3 COMBINED AT £s 11967,  2.80 2679, 2433, 2443, L7

l HYDROSEAPH AT GDQ‘) 13l 2.%7 B4, 76. 76, 6.06

I 2 COMBINED &Y L6 12078, 2.80 2763. 2494, 2499, 181
ROUIED 10 G.3PHE 6039.  2.80 1381. 1230, 1230, 1.81

1

1

1

1

1




