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Introduction

1.1 Purpose

The purpose of this study is to determine the 100-year peak discharge at critical
points within the Wagner Wash watershed. The discharges will be used for
floodplain delineation in the Wagner Wash Flood Insurance Study.

1.2 Study Area

Wagner Wash is an ephemeral wash in central Maricopa County located ap-
proximately 40 miles northwest of Metropolitan Phoenix as outlined on Figure 1.
The watershed is characterized with broad alluvial slopes prone to sheet flow and
with few small incised channels flowing from the White Tank mountains which lie
to the east. Wagner Wash carries significant flows through the Sun Valley Parkway
at two locations along its northwest curve. The wash then flows southwesterly to
its confluence with the Hassayampa River at a point approximately 10 miles north
of Interstate 10.

Approximately 8 miles of the Sun Valley Parkway is contained within the Wagner
Wash watershed. Drainage through the parkway was designed for the 100-year,
1-hour storm by Collar, Williams, and White Engineering (1987). From the results
of this study, it is estimated that most of the flows generated by the 100-year, 6-hour
storm will pond behind the culverts and will be diverted downslope to adjacent
culverts through collector channels, or, in some cases, overtop theroad and continue
downstream.

Approximately five miles of the Central Arizona Project (CAP) canals are contained
within the Wagner Wash watershed. Design storage capacities and peak flows for
two overchutes were obtained from the Bureau of Reclamation (1980). The total
watershed area above the Hassayampa River confluence is roughly 42 square miles.
The length of the main channel is approximately 14 miles. The elevation of the
watershed ranges from 1,400 to 2,700 feet mean sea level. The average watershed
slope is 1.80 percent.




Introduction

Figure 1: Location Map for Wagner Wash Watershed.
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Watershed Characteristics

2.1 Watershed Delineation

The Wagner Wash study used four 7-%4-minute series (1:24,000) USGS topographic
maps; Daggs Tank, Wagner Wash Well, White Tank Mountains NE, and White Tank
Mountains SE (see Plate 1). Subwatershed areas, elevations, watercourse lengths,
and other pertinent information were determined from these maps.

The total area of this study is 42.07 square miles. The watershed was delineated into
77 subwatersheds ranging in size from 0.01 to 3.73 square miles. The design plans
for the Sun Valley Parkway were used to delineate washes flowing through the
parkway (see Appendix A-1).

A field survey of the culvert sizes and the surrounding topography adjacent to the
Sun Valley Parkway indicates that many of the culverts would not overtop the
parkway, but would flow downslope along the parkway to the next adjacent culvert
downstream. The direction of flow along the parkway was determined for each
culvert and modeled accordingly.

2.2 Land Use

There are two inhibiting man-made structures which alter natural runoff conditions
within the watershed: the Central Arizona Project (CAP) and the Sun Valley
Parkway. Land use within the watershed at this time is primarily cattle grazing,
with few homes or roads, and a few small man-made stock tanks.

2.3 Soils

Two distinct units make up the study area (see Plate 2): the Mohall-Contine Unit
and the Gunsight-Rillito-Chuckawalla Unit.

Mohall-Contine

The Mohall-Contine Unit consists of about 61 percent Mohall and similar soils, 36
percent Contine soils, and 3 percent components of minor extent. The Mohall and
Contine soils are deep and well drained. They formed in alluvium derived
dominantly from acid and basic igneous rock. The surface layer of both soils are
loamy. In the Mohall soils the subsoil is loamy to a depth of 60 inches, where the
soils are nongravelly to very gravelly, loamy to sandy, and calcareous. The subsoil
of the Contine soils is clayey and is calcareous in the lower part. Of minor extent in
this unit are Denure, Momoli, Pinamt, Tremant, and Rillito soils on fan terraces and
Gadsen soils on narrow floodplains.
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Gunsight-Rillito-Chuckawalla

The Gunsight-Rillito-Chuckawalla unit consists of about 27 percent Gunsight and
similarsoils, 19 percent Rillito soils, and 8 percent Chuckawalia soils. The remaining
46 percent is comprised of components of minor extent. Gunsight, Rillito, and
Chuckawalla soils are derived dominantly from acid and basic igneous rock. In both
Gunsight and Rillito units, the soils are very gravelly and loamy throughout. The
surface layer of the Chuckawalla soils is gravelly, loamy, and strongly saline; below
the subsoil to a depth of 60 inches or more the soils are very gravelly, loamy,
calcareous, and strongly saline. Of minor extent in this unit are Denure, Beeline,
Cipriano, Mohall, Momoli, Pinamt, and Tremant soils on fan terraces and Carrizo
and Gilman soils on floodplains (Soil Conservation Service 1986).

2.4 Topography
Wagner Wash is characterized by shallow alluvial side slopes with an incised
channel averaging 80 feet in width. The main channel has a relatively clean, sandy
bottom with scattered areas of small shrubbery and grasses. The vegetation within
the watershed is composed of various cacti species, creosote bushes, mesquite trees,

palo verde trees, and other desert species. The vegetation is most dense along the
overbanks of Wagner Wash.




Hydrologic Methods

3.1 Model

The hydrologic response of the Wagner Wash watershed to the 100-year, 6-hour
storm was simulated using the U.S. Army Corps of Engineers HEC-1 (December
1988) computer program. The HEC-1 parameters were determined using the
methods described in the Hydrologic Design Manual for Maricopa County, hereinafter
referred to as the Hydrology Manual (Flood Control District of Maricopa County
1989). The computational interval used to determine the unit hydrograph for each
subbasin was 3 minutes.

3.2 Precipitation

The 100-year, 6-hour storm total of 3.28 inches for the entire watershed was deter-
mined by using NOAA Atlas IT procedures as described in the Hydrology Manual
(see Appendix B). Rainfall was distributed in time using the historic storm of 1954
over the Queen Creek area (U.S. Army Corps of Engineers 1974). This curve was
developed for the major peak producing event within Maricopa County and is
prescribed by the Hydrology Manual. The distribution was developed based on total
watershed size, and was generated within the Maricopa County Unit Hydrograph
computer programs (MCUHP1 and MCUHP2 ) developed by the Flood Control
District of Maricopa County.

Areal reduction was taken into account using JD records. The areal reduction curve
for the é-hour storm was taken from the NOAA Technical Memorandum NWS
HYDRO-40 (Miller, Frederick & Tracey 1973). This data was included in the pro-
gram MCUHP1 to develop areal reduction for the watershed.

3.3 Rainfall Excess

The initial and uniform loss rate method of HEC-1 was used to determine rainfall
losses. The parameters for the initial and uniform rates were developed as outlined
in the Hydrology Manual. The range of values determined for this method were 0.64
to 0.82 inches for the initial loss rate plus initial abstractions (STRTL + IA), and 0.05
to 0.32 inches /hour for the uniform loss rate (CNSTL) (see Appendix C).

Since the loss rates are based upon hydrologic soil groups, the loss rates were
weighted for each subbasin based upon the percentage soil present. The majority
of the soils within this watershed consists of type B soils, with some D soils
contained in the mountainous portion of the watershed.




3.4 Unit Hydrograph

The unit hydrographs for this watershed were determined using the methods
prescribed in the Hydrology Manual (see Appendix D). Two methods to determine
the hydrographs were used depending on the resulting time of concentration. The
time of concentration was determined for most subwatersheds by applying the
Papadakis method where the Clark Unit Hydrograph Method were applied. In
other subwatersheds where the time of concentration was much longer than the
time of excess rain, the S-graph methods were applied. (Subwatershed sizes within
Wagner Wash do not exceed five square miles.)

The HEC-1 program does not use different computational time intervals for each
subbasin. Therefore, an average computational time increment was chosen, allow-
ing for good representation of the generated hydrograph by different methods (i.e.,
Clark Unit Hydrograph and S-Graph).

3.5 Channel Routing

The normal-depth routing method of the HEC-1 model was used for channel
routing. This method uses channel cross-sections and normal-depth computations
to route computed storm runoff hydrographs through given reaches. Channel
cross-sections were altered to represent given sections.

The number of steps (NSTPS) per routing interval were obtained using the follow-
ing equation:

NSTPS = reach length / average velocity / (NMIN x 60)

Channel characteristics were carefully evaluated for estimation of Manning’s n
values. The chosen values ranged from 0.02 to 0.04. Rough estimates of velocity for
each routing reach were obtained by estimating channel cross-sections and flow
rates, and applying these parameters to the Manning’s equation. The estimated
velocity was used to determine the number of steps needed for the routing
parameter.

3.6 Storage Routing

Storage routing was performed using the design plans for the Sun Valley Parkway.
The plans provided sufficient data to determine inlet flows through the culverts.
Concentration in excess of the culvert capacity was routed downslope. Field survey
has indicated that overflow at some culverts would not overtop the parkway but
would flow downslope along the parkway to the nextadjacent culvert. The direction
of flow along the parkway was determined for each culvert and modeled accord-

ingly.

The two overchutes located along the CAP allow the upper watersheds to be
drained to the lower watershed. The design storage capacity and peak flows were
obtained from the U.S. Bureau of Reclamation (1980) (see Appendix A-2) and used
in the model. One-foot contour mapping was obtained from The Adams Group, a
consulting firm. The contour mapping was used to obtain storage information for
the contributing area behind the CAP.




Discussion

The peak discharge determined for Wagner Wash at the confluence with the
Hassayampa River is 16,000 cfs. Reach velocities ranged from approximately 3 to 5
fps within routed reaches. The unit discharge for this 42 square mile watershed was
400 cfs per square mile, with a total excess of 0.92 inches for the watershed. The
excess rainfall volume was equivalent to the excess generated by an SCS curve
number for this given watershed.

Individual subbasin discharges per square mile varied based on subbasin size and
physical characteristics. Tables 1A and 1B provide a detailed look at unit discharge
and excess for each subbasin and for the concentration points.

The peak discharge of Wagner Wash at the confluence of the Hassayampa was
compared with estimates from regional equations. The first source was Methods for
Estimating the Magnitude and Frequency of Floods in Arizona (Roeske 1978), which
produced an estimate of 14,800 cfs, and a unit discharge of 357 cfs per square mile.
The second source was entitled Estimation of Magnitude and Frequency of Floods in
Pima County, Arizona, with Comparisons of Alternative Methods (U.S. Geological
Survey 1984). The last method produced a peak discharge of 10,500 cfs and a unit
discharge of 238 cfs per square mile.

The Clark Unit Hydrograph method was verified by making a comparison of the
calculated time of concentrations for various subbasins with similar time of con-
centration values from the Kirpich method and from the Upland method (TR-55).
Table 2 provides the results of these comparisons. The three methods generated
times of concentration which compare closely, therefore, the Clark Unit
Hydrograph method was assumed to apply to this watershed.

A comparison was made between the design peak flows for the 100-year, 2-hour
storm developed by Collar, Williams, and White Engineering (1987), and those
flows generated for the 100-year, 6-hour storm developed by this study. Table 3
outlines the results of this comparison which indicate that the peak flows to the
culverts generated by this study yield approximately a 50 percent higher discharge.




Table 1A: Wagner Wash Peak Flow and Unit Discharge Data by Subbasin.

Discussion

Subbasin Area, Peak Flow, Unit
Name  square mile cfs Discharge
SubPa 0.82 1,073 1,309
SubPb 0.99 1,170 1,182
SubPc 1.90 1,852 869
SubQa 1.00 1,121 1,121
SubQb 150 1,570 1,047
SubQe 0.80 815 1,019
SubRa 1.40 1,382 987
SubRb 2.20 2,025 920
SubA 0.22 256 1,164
SubA1 1.06 1,055 995
SubB1 1.25 1,322 1,058
SubC1 0.85 1,072 1,261
SubD1 0.34 325 956
SubG1 0.19 183 963
SubS 0.55 751 1,365
SubH1 0.25 473 1,892
Sublt 0.18 211 1,172
SubT 0.49 678 1,384
SubB 0.07 108 1,543
SubCU 0.51 1,138 2,231
Sub C 0.53 692 1,308
SubD 0.27 336 1,244
SubE 0.1 120 1,091
SubF 0.06 138 2,300
SubG 0.04 114 2,850
SubH 0.02 43 2,150
SublUa 098 1,12 1,135
SublUb 0.57 1,424 2,498
Subl 0.85 1,064 1,252
SubJ 0.26 298 1,148
SubK 0.12 108 900
SubL 1.36 1,190 875
SubU1 0.39 591 1515
SubU 0.03 95 3,167
SubV1 0.45 526 1,169
SubV 0.1 220 2,000
SubM 158 1,227 787
SubW1 0.04 88 2,200
SubW 0.10 145 1,450
SubX1 0.04 99 2475
SubX 0.08 105 1,313
SubN 0.89 972 1,092

Subbasin Area, Peak Flow, Unit
Name  square mile cfs Discharge
SubY1 0.35 510 1,457
SubY 0.15 176 1,173
SubCU 084 1,640 1,952
SubC 1.61 1261 783
SubZ1 0.08 143 1,788
SubZ 0.16 221 1,381
Sub31 1.29 1,121 869
Sub3o 0.01 65 6,500
Sub29 0.01 16 1,600
Sub28 0.01 53 5,300
Sub26 0.08 139 1,738
Sub25 0.06 109 1817
Sub24 0.03 101 3,367
Sub23 1.23 1,097 892
Sub21 0.02 44 2,200
Sub20 0.03 B8 2,933
Sub19 0.66 872 1,321
Sub18 0.02 92 4,600
Subt6U 1.08 1,158 1,072
Sub16 0.27 517 1,915
Subt4 0.01 58 5.800
Sub13 0.04 87 2,175
Sub11 0.05 121 2,420
Sub10 0.14 361 2,579
Subg 0.02 93 4,650
Sub7 0.62 600 968
Subé 0.95 764 BO4
Sub5 0.04 135 3,375
Sub3 0.18 285 1,583
Sub2 0.06 66 1,100
Sub1 054 610 1,130
Sub4 1.32 1,158 877
Sub8 0.78 909 1,165
Subi2 0.34 423 1,244
Sub15 0.12 135 1,125
Sub17 0.69 801 1,161
Sub22 0.23 199 865
Sub27 0.34 395 1,162
Sub32 0.32 345 1,078
Sub33 1.36 996 732
Sub34 0.50 596 1,192
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Table 1B: Concentration Point Discharges for Wagner Wash.

Concentration Point  Peak Discharge Concentration Point  Peak Discharge
P 1,948 CP-30 24
Q 1,447 CP-29 8
R 1,933 CP-28 21
ALL 4558 CP-26 88
SR-PQ 226 CP-25 66
DCAP 113 CP-24 77
CP-A'S 1,159 CP-23 1,029
CP-11 873 CP-21 23
CP-12 1,723 CP-20 40
CP-13 2,894 CP-19 720
CP-14 3,446 CP-18 33
CP-2 1472 CP-16 1,103
CP-3 1,610 CP-14 1,024
CP-4 1,662 CP-13 1,011
CP-5 1,693 CP-11 967
CP-6 1,693 CP-10 980
CcpP-7 1,668 CP-9 767
CP-U 1,173 CP-7 1,184
CP-l 1,861 CP-6 626
CP-8 3,155 CP-5 50
CP39 3,313 CP-3 160
CP-10 3.325 CP-2 166
CP-14A 5,306 COMB-1 448
CP-U 583 BRDG-2 10,353
CP-v 543 SR-1 10,296
CP-15 7,225 CP-A 10,964
CP-W 199 CP-B1 3,194
CP-X 164 CP-B 12,363
CP-16 8,079 CP-Cia 304
cP-Y 510 CP-C1 708
CP-17 8,904 CP-C2a 100
cP-0 2,163 CP-C2 220
CP-Z 297 CcP-C 12,861
CP-18 10,358 CP-E 15,747




Table 2: Time of Concentration Comparison.

Discussion

Subbasin Time of Concentration Subbasin Time of Concentration

Number  Papadakis  Kirpich TR-55 Number  Papadakis  Kirpich TR-55
A 0.667 0.614 Al * 1.363
B 0517 0411 B1 . 1.280
G 0.633 0.451 C1 ' 1.067
cu 0.367 0.692 D1 0.850 0.788
D 0.667 0.614 G1 0.817 0.717
E 0.683 0514 H1 * 0.732
F 0.400 0.309 1 0.750 0.646
G 0.317 0.229 1 * 1.093
H 0.367 0.253 2 0.617 0.439
lUa 0.767 0.647 0.506 3 0.583 0511
lUb 0.383 0.299 0.396 4 : 1.560
I 0.667 0.645 5 0.300 0.210
J 0.717 0.656 6 0917 0.988
K 0.767 0.658 7 0.883 0.901
L 0.867 0911 8 0.800 0.857

M 0.983 1.119 1.080 9 0.233 0.413 0.147
N ' 1.225 10 0.367 0.659
0 1.083 0.447 11 0.383 0.294
ou 0.417 0.853 0.622 12 0.733 0.681
Pa . 1.069 1.310 13 0.383 0.290
Pb = 1.075 1.130 14 0.183 0.103
Pc * 1.275 1.250 15 0.667 0.571
Qa 2 1.283 1.660 16 0.417 0.660
Qb e 1.291 1.440 16U * 0.628
Qc ' 1.049 0.970 b7 4 0.867 0.922
Ra * 1.490 1.700 18 0.250 0.157
Rb " 1.452 1.470 19 ) 0.959
S 0.833 0.768 20 0.333 0.237
T * 0.841 21 0.567 0.139
Ut * 0.748 22 0.850 0.763

U 0.400 0.229 23 0.883 0.981 1.270
V1 0.900 0.799 24 0.300 0.184
Vv 0.550 0.433 25 0.483 0.331
W1 0.400 0.294 26 0.483 0.398
W 0.667 0.461 27 0.733 0.695
X1 0.350 0.264 28 0.183 0.103
X 0.717 0.531 29 0.383 0.102
Y1 0.950 0.872 30 0.150 0.082

¥ ! 0.621 31 0.867 0.948 1.350

Z1 0.567 0.433 32 0.783 0.722 0.660
Z 0.683 0.572 33 . 2.954
34 0.767 0.607

*Values obtained were unrealistic, other methodologies are used.
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Table 3: Design Capacity vs. Computed Flow.

Discussion

Culvert HEC-1 Cuivert HEC-1
Subbasin Design Peak Q Subbasin Design Peak Q
A m 263 14 32 56
CP-10 2,515 3,056 16 158 517
U1 432 494 18 50 77
Vi 384 534 19 1,820 423
i 236 327 20 50 88
1 8 143 21 42 94
Z 9,679 221 23 1,565 1,006
3 30 285 24 83 101
5 85 135 25 103 109
6 1,036 1,135 26 124 139
7 780 600 28 40 53
9 26 93 29 66 23
10 217 310 30 39 €0
11 61 121 31 1,538 685
13 68 87

1



Conclusions

The peak flow obtained using the HEC-1 model with areal reduction yielded 15,000
cfs for the 100-year, 6-hour flood at the confluence of the Hassayampa River. The
resulting estimate of peak flow has been compared with other methods and has
been found to be reasonable.

The HEC-1 model provided subbasin peak flows at various concentration points on
the watershed, and can be made useful for floodplain mapping or watershed
planning models.

12
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Table A-1: Sun Valley Parkway Phase Il
Design Data

Design Study Watershed Peak
Drainage Subbasin Area, Discharge,
Basin No. acres cis
26 3 768 1,538
27 30 i 39
28 29 20 66
29 28 9 11
29 28 9 29
30 26 58 124
31 25 40 103
32 24 18 46
32 24 18 17
3 23 798 1,565
34 21 16 12
34 21 16 30
35 20 18 50
36 19 1,026 1,820
36 1,026 1,820
37 18 14 50
38 16 99 158
39 14 7 32
40 13 26 68
41 1 23 61
42 10 143 217
43 9 7 26
44 7 436 780
45 6 569 1,086
45 5 23 65
47 3 30
4849 2 10,479 9,679
4849 1 10,479 9,679
AY 0+ 10,479 9,679
AY Upper 10,479 9,679
B1-K1 Wagner 10,479 9,679
B1-K1 Wash 10,479 9,679

B1-K1 10,479 9,679




Table A-2: CAP Structures

Peak Qin, Storage Capacity, Peak Qout,
cfs

Station Name Size cfs acre-feet
181+00 18'x5-6" 3,338 584 356
248+00 18'x6'0" 3,338 584 356
Overchutes

This is the design data on the two CAP overchutes contributing to the Wagner Wash watershed.

Wagner Wash crosses the CAP at stations 181+00 and 248+00 (U.S. Bureau of Reclamation
1980).
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ADDENDUM to "HYDROLOGIC DESIGN FOR
HIGHWAY DRAINAGE IN ARIZONA" April 1975

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

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

WAGNER \lasw

TABLE 1
Return Period Precipitation Values (inches)
(Feaza) 6 hour duration 24 hour duration
Map | Corrected Map | Corrected
Value | Value Value | Value
2 .28 .37 .60 )
5 | |.84 [.&4 2.20 2.2
10 2.1 20T | 2.2 2.70
25 Z2.70 Z.-0 3.40 3.%0
50 .00 24z 2.80 3.80
100 3.20 3.26 4.20 4.2

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series
of 12 maps, (2)there may be some slight registration differences
in printing, and (3) precise interpolation between isolines is diffi-
cult. In order to minimize any errors in reading the maps, these
values should be plotted on the diagram "Precipitation Depth versus
Return Period' Fig. 1.
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Loss Rate Parameters



Table C-1: Surface Retention Loss for Various
Land Surfaces in Maricopa County

Surface Retention
Loss 1A,

Land-use and/or Surface Cover Inches
Natural

Desert and rangeland, flat slope 0.35

Hillslopes, Sonoran Desert 0.15

Mountain, with vegetated sruface 0.25
Developed (Residential and Commercial)

Lawn and furf 0.20

Desert landscape 0.10

Pavement 0.05
Agricultural

Tilled fields and irrigated pasture 0.50

(Source: Flood Control District 1989)

Table C-2: Initial Loss Plus Uniform Loss Rate Parameter
Values for Bare Ground according to Hydrologic Soil Group

Uniform Initial Loss, Inches
Hydrologic Loss Rate IL!
Soil Group CNSTL Dry Normal Saturated
A 04 086 05 0
B 0.25 05 03 0
C 0.15 05 0.3 0
D 0.05 0.4 0.2 0
1. Selection of IL
Dry = Nonirrigated lands such as desert and rangefand.
Normal = Irrigated lawn, turf, and permanent pasture.
Saturated =  Irrigated agricultural land.

(Source: Flood Control District 1989)



Table C-3: Initial and Uniform Soil Loss Parameters for Wagner Wash.

Subbasin STRTL + 1A CNSTL Suboasin STRTL + 1A CNSTL
A 0.84 0.29 G1 0.80 0.28
B 0.82 0.26 H1 0.81 0.26
C 0.83 0.26 i1 081 0.26
cu 0.64 0.10 1 0.79 0.22
D 0.82 0.27 2 0.81 0.25
= 0.80 0.24 3 0.81 0.25
F 0.79 0.22 4 0.80 0.24
G 0.81 0.25 5 0.81 0.25
H 0.81 0.25 6 0.74 0.14
I 0.79 0.19 i 0.77 0.19
U 0.78 0.16 8 0.82 0.29
J 0.81 0.25 9 0.81 0.32
K 0.81 0.25 10 0.74 0.13
L 0.80 0.25 1 0.81 0.32
M 0.79 0.22 12 0.82 0.32
N 0.78 0.24 13 0.81 0.32
0 0.78 0.22 14 0.81 0.32
ou 0.77 0.19 15 0.81 0.32
p 0.77 0.13 18 0.5 0.13
Q 0.79 0.16 16U 0.81 0.25
R 0.79 0.20 17 0.71 0.05
S 0.78 0.20 18 0.71 0.05
i 0.79 0.20 19 0.71 0.05
U 0.77 0.15 20 0.71 0.05
U1 0.77 0.18 21 0.1 0.05
v 0.79 0.22 22 0.80 0.29
V1 0.79 0.21 23 0.72 0.28
w 0.82 0.26 24 0.81 0.32
Wi 0.81 0.25 25 0.81 0.32
X 0.82 0.26 26 0.81 0.32
X1 0.81 0.25 27 0.81 0.32
Y 0.80 0.22 28 0.81 0.32
Y1 0.80 0.23 29 0.81 0.32
Fi 0.81 0.25 30 0.81 0.32
1 0.81 0.25 3 0.75 0.12
Al 0.81 0.25 32 0.81 0.26
B1 0.80 0.25 33 0.80 0.24
C1 0.81 0.25 34 0.74 0.28
D1 0.80 0.35




Unit Hydrograph Parameters



Table D-1: Parameters for MCUHPT1 for the 100-year, 6-hour Storm
at Wagner Wash.

Area, Length, Slope, STRTL+IA, CNSTL,
Subbasin  Square Mile miles Kb ft/mile inches inch/hour
A 0.22 1.52 0.096 92.1 0.84 0.29
B 0.07 0.84 0.109 79.8 0.82 0.26
¥ 0.53 204 0.087 137.3 0.83 0.26
cu 0.51 1.80 0.087 4278 0.64 0.10
D 0.27 1.52 0.094 g2.1 0.82 0.27
E 0.1 1.20 0.104 90.8 0.80 0.24
E 0.06 0.60 0.110 85.0 0.79 022
G 0.04 0.48 0.115 118.0 0.81 0.25
H 0.02 0.44 0.122 72.7 0.81 0.25
| 0.85 2.60 0.082 2377 0.79 0.19
U 155 3.80 0.75 2629 0.78 0.16
J 0.26 1.56 0.094 814 0.81 0.25
K 0.12 1.40 0.103 65.0 0.81 0.25
L 1.36 4.16 0.077 250.5 0.80 0.22
N 0.89 3.04 0.081 76.5 0.78 0.22
0 1.61 4,08 0.075 113.7 0.78 0.19
ou 0.84 2.12 0.082 417.0 0.77 0.13
8 0.55 1.24 0.086 339 0.78 0.20
U 0.03 0.24 0.118 29.2 0.77 0.15
V1 0.45 1.36 0.089 36.8 0.79 0.21
Vv 0.11 0.60 0.104 350 0.79 0.22
Wi 0.04 0.52 0.115 73.1 0.81 0.25
w 0.10 0.72 0.105 431 0.82 0.26
X1 0.04 052 0.115 96.2 0.81 0.25
X 0.08 0.68 0.107 265 0.82 0.26
Y 0.15 1.04 0.100 413 0.80 0.22
Z1 0.08 0.60 0.107 350 0.81 0.25
Z 0.16 0.96 0.100 438 0.81 0.25
B 0.34 1.76 0.092 64.2 0.80 0.35
G1 0.19 144 0.098 549 0.80 0.28
1 0.18 1.16 0.098 466 0.81 0.26
2 0.06 1.00 0.110 68.0 0.81 0.25
3 0.18 1.04 0.098 69.2 0.81 0.25
5 0.04 0.36 0.115 83.3 0.81 0.25
6 095 4.16 0.090 203.8 0.74 0.14
7 0.62 2.40 0.085 84.6 0.77 0.19
8 0.78 1.60 0.083 425 0.82 0.29
g 0.02 0.20 0.122 700 0.81 0.32
10 0.14 0.82 0.101 156.1 0.74 0.13

(continued)



Table D-1: Parameters for MCUHP1 for the 100-year, 6-hour Storm

at Wagner Wash (continued).

Area, Length, Slope, STRTL+lA, CNSTL,
Subbasin  Square Mile miles Kb ft/mile inches inclvhour
1 0.05 0.52 0.112 73.1 0.81 0.32
12 0.34 1.40 0.082 59.3 0.82 032
13 0.04 0.56 0.115 875 0.81 0.32
14 0.01 0.12 0.130 58.3 0.81 0.32
15 0.12 1.20 0.103 69.2 0.81 0.32
16 0.27 1.56 0.094 2778 0.75 0.19
17 0.69 2.08 0.079 59.6 0.71 0.05
18 0.02 0.20 0.122 55.0 0.71 0.05
20 0.03 0.40 0.118 75.0 0.71 0.05
21 0.02 0.24 0.122 108.3 0.71 0.05
22 0.23 1.76 0.096 68.8 0.80 0.29
23 1.23 436 0.085 2271 0.72 0.08
24 0.03 0.32 0.118 93.8 0.81 0.32
25 0.06 0.64 0.110 81.3 0.81 0.32
26 0.08 0.80 0.107 78.8 0.81 0.32
27 0.34 1.60 0.092 73.8 0.81 0.32
28 0.01 1.60 0.130 106.3 0.81 0.32
29 0.01 0.44 0.130 773 0.81 0.32
30 0.01 0.12 0.130 108.3 0.81 0.32
3 1.29 4,60 0.088 2773 0.75 0.2
32 0.32 1.64 0.092 70.1 0.81 0.26
34 0.50 1.80 0.077 61.1 0.80 0.24
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PROGRAM MCUHP1
THE MARICOPA COUNTY HYDROLOGY MANUAL

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
3335 W. DURANGO, PHOENIX, ARIZONA 85009

Program MCUHP1, Maricopa County Unit Hydrograph Procedure 1 computes Tc
and R as required by the Clark Unit-Hydrograph option of HEC-1. It will
also provide the rainfall pattern distribution. Output will be a HEC-1

input file for immediate applicatiomn.
T R L R R R R R R R R R R R R R R R T Ty

* ook oF o F ¥ F A F * * F
* o o A F A * ® F ok ¥ F

ENTER NAME OF OUTPUT FILE:
Enter 1 if single basin, 2 if multibasin design:

Enter 1 if uniform rainfall over the watershed:
Enter 2 if centered rainfall (HEC-1, JD record):
ENTER THE SUB-BASIN NAME:

ENTER PHYSICAL CHARACTERISTICS OF THE BASIN:

*Note limit basin size to about 5 square miles,
and/or Tc to less than 1.50 hours.

BASIN AREA (square miles)
*WARNING* SELECTED AREA IS TOO LARGE

BASIN AREA (square miles)

FLOW PATH LENGTH (miles)

RESISTANCE COEFFICIENT, Kb

SLOPE (feet/mile)

ENTER METHOD OF SOIL LOSS COMPUTATIONS:
1 = Initial/Uniform, 2 = Green-Ampt
Enter STRTL, CNSTL, RTIMP (0-100)
ENTER SELECTED RAINFALL DISTRIBUTION:
Enter 1 for the 6-hour MCFCD Distribution
Enter 2 for the 2-hour MCFCD Distribution
Enter 3 for the 24-hour SCS TYPE-II distribution
ENTER POINT RAINFALL DEPTH OF A DESIRED FREQUENCY (inches):
ENTER ONE OF THE FOLLOWING (for the UA record):
(1) - for an urban watershed

(2) - for a natural watershed
(3) - for manual input



DATA INPUT FOR SUB-BASIN: SUBA

Drainage Area= .220 Channel Length= 1.520 Kn= .096 SLOPE= 92.1 STRTL
= .84 CNSTL= .29 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour

5 10 15 20 253 30 35 40 45 50 55 60 65 70 75 80 85 90
.50 .50 .50 .20 .17 .09 .09 .08 .02 .02 .02 .02 .D1L .0L .01 .01 .01 .00

If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.

Drainage Area= .070 Channel Length= .840 Kn= .109 SLOPE= 79.8 STRTL
= .82 CNSTL= .26 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.50 .50 .50 .20 .17 .09 .09 .08 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01
If calculated TC is much longer than the duration of the most intense portiom
of the excess rainfall values, consider the S-graph procedures for this basin.



Drainage Area= .530 Channel Length= 2.040 Kn= .087 SLOPE= 377.5 STRTL
= .83 CNSTL= .26 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
49 249 249 ;20 17 09 09 .08 02 02 .0Z .02 02 02 01 01 0% 0L

If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.

Drainage Area= .510 Channel Length= 1.800 Kn= .087 SLOPE= 132.8 STRTL
= .64 CNSTL= .10 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

+50 .49 .49 .20 17 .16 .09 .09 .08 02 .02 .02 .02 .02 .02 .01 .01 .01
If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.



Drainage Area= w0 Channel Length= 1.520 Kn= .094 SLOPE= 92.1 STRTL
= .82 CNSTL= .27 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour

S 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

30 30 50 20 .17 08 .08 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01 .01
If calculated TC is much longer than the duration of the most intense porticn
of the excess rainfall values, consider the S-graph procedures for this basin.

DATA INPUT FOR SUB-BASIN: SUBE

Drainage Area= .110 Channel Length= 1.200 Kn= .104 SLOPE= 90.8 STRTL
= .80 CNSTL= .24 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

w20 .50 20 .17 09 .08 .08 .02 .02 .02 .02 .02 .01 .0F 01 .01 .01 200
If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.



Drainage Areas= .060 Channel Length= .600 Kn= .110 SLOPE= .9 STRTL
= .79 CNSTL= .22 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour

TC = 1.417 hours, which is = 85.0 minutes R = 1.799 hours.
*WARNING#* CALCULATED TC SEEMS TOO LONG. CHECK PARAMETERS.

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
w20 50 80 420 17 0% 09 408 (02 02 .02 02 202 -0 .01 :01 <01 .01

If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.

Drainage Area= .040 Channel Length= .480 Kn= .115 SLOPE= 118.0 STRTL
= .81 CNSTL= .25 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.



DATA INPUT FOR SUB-BASIN: SUBH
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Drainage Area= .020 Channel Length= .440 EKn= .122 SLOPE= 72.7 STRTL
= ,81 CNSTL= .25 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.

- —— - W S - —— - -

Drainage Area= .850 Channel Length= 2.600 Kn= .082 SLOPE= 237.7 STRTL
= .79 CNSTL= .19 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= 1.550 Channel Length= 3.800 Kn= .075 SLOPE= 262.9 STRTL
= ,78 CNSTL= .16 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall wvalues, consider the S-graph procedures for this basin.
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Drainage Area= .260 Channel Length= 1.560 Kn= .094 SLOPE= 81l.4 STRTL
= .81 CNSTL= .25 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .120 Channel Length= 1.400 Kn= .103 SLOPE= 65.0 STRIL
= ,81 CNSTL= .25 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.

Drainage Area= 1.360 Channel Length= 4.160 Kn= .077 SLOPE= 250.5 STRTL
= .80 CNSTL= .22 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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DATA INPUT FOR SUB-BASIN: SUBM
Drainage Area= 1.560 Channel Length= 4.440 Kn= 075 SLOPE= 166.7 STRTL
= .79 CNSTL= .24 RTIMP= .00
Rainfall Depth = 3.28
Rainfall Distribution is 100-year, 6&6-Hour
HEC-1 INPUT IS STORED IN FILE: WAG
TC = .983 hours, which is = 59.0 minutes R = .929 hours
EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 99
3% 36 3% .21 20 J13 13 .A1¥ .05 05 .04 .03 ;03 .02 0L ;01 .0% .0

If calculated TC is much longer than the duration
of the excess rainfall values, consider the S-grap
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of the most intense portion
h procedures for this basin.

DATA INPUT FOR SUB-BASIN: SUBO
Drainage Area= 1.610 Channel Length= 4.080 Kn= .075 SLOPE= 41.7 STRTL
= .78 CNSTL= .19 RTIMP= .00
Rainfall Depth = 3.28
Rainfall Distribution is 100-year, 6-Hour
HEC-1 INPUT IS STORED IN FILE: WAG
TC = 1.467 hours, which is = 88.0 minutes R = 1.329 hours.
*WARNING* CALCULATED TC SEEMS TOO LONG. CHECK PARAMETERS.
EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
<34 .38 .33 21 .20 .13 .13 .13 .05 .05 .05 .04 .03 JOo3 .0Z .01 .01 .01
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1f calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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DATA INPUT FOR SUB-BASIN: SUBOQU
Drainage Area= .840  Channel Length= 2.120 Kn= .082 SLOPE= 113.7 STRTL
= 77 CNSTL= .13 RTIMP= .00
Rainfall Depth = 3.28
Rainfall Distribution is 100-year, 6-Hour
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HEC-1 INPUT IS STORED IN FILE: WAG
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .550 Channel Length= 1.240 Xn= .086 SLOPE= 33.9 STRTL
= .78 CNSTL= .20 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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DATA INPUT FOR SUB-BASIN: SUBU

Drainage Area= .030 Channel Length= «240 Kn= .118 SLOPE= 29.2 STRTL
= .77 CNSTL= .15 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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1f calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.

e e e e e e e e A e e e am T e e e S e e e e e e e e e -

e S e e e T T R

Drainage Area= .450 Channel Length= 1.360 Kn= .089 SLOPE= 36.8 STRTL
= .79 CNSTL= .21 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .110 Channel Length= .600 EKn= .104 SLOPE= 35.0 STRTL
= .79 CNSTL= .22 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .040 Channel Length= -520 EKn= .115 SLOPE= 73.1 STRIL
= .81 CNSTL= .25 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.



DATA INPUT FOR SUB-BASIN: SUBW

Drainage Area= .100 Channel Length= +720 = .105 SLOPE= 43.1 STRTL
= .82 CNSTL= .26 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall wvalues, consider the S-graph procedures for this basin.

Drainage Area= .040 Channel Length= .520 Kn= .115 SLOPE= 96.2 STRTL
= .81 CNSTL= .25 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .0890 Channel Length= .680 Kn= .107 SLOPE= 26.5 STRTL
= .82 CNSTL= .26 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour

- e e R = e TR AR S e e R S A S e e N e R R R A S e S R R e e = - —————
i o, A e O ) i e | el O e e e i o ) e s v " i

5 18 1% 20 25 B0 35 46 45 S0 55 600 65 7ZC 75 80 &85 90

30 550 50 J20 17 .09 08 .02 .02 02 .02 01 QL .01 .01 .01 .01 0L
If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= - 150 Channel Length= 1.040 Kn= .100 SLOPE= 41.3 STRTL
= .80 CNSTL= .22 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour

HEC-1 INPUT IS STORED IN FILE: WAG
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.



Drainage Area= .080 Channel Length= .600 Kn= .107 SLOPE= 35.0 STRTL
= .81 CNSTL= .25 RTIMP= .00

Rainfall Depth = 3.28
Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.

Drainage Area= .160 Channel Length= .960 Kn= ,100 SLOPE= 43.8 STRTL
= .81 CNSTL= .25 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.



DATA INPUT FOR SUB-BASIN: SUED1

Drainage Area= .340 Channel Length= 1.760 = .092 SLOPE= 64.2 STRTL
= ,80 CNSTL= .35 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .190 Channel Length= 1.440 Kn= .098 SLOPE= 54.9 STRTL
= ,B0O CNSTL= .28 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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DATA INPUT FOR SUB-BASIN: SUBI1

B e e e e e T U

Drainage Area= .180 Channel Length= 1.160 = .098 SLOPE= 46.6 STRTL
= .81 CNSTL= .26 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .060 Channel Length= 1.000 Kn= .110 SLOPE= 68.0 STRTL
= _81 CNSTL= .25 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portiomn
of the excess rainfall values, consider the S-graph procedures for this basin.



DATA INPUT FOR SUB-BASIN: SUE3

P e e e e T L L

Drainage Area= .180 Channel Length= 1.040 Kn= .098 SLOPE= 69.2 STRTL
= ,81 CNSTL= .25 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour

HEC-1 INPUT IS STORED IN FILE: WAG
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .040 Channel Length= .360 Kn= .115 SLOPE= 83.3 STRTL
= .81 CNSTL= .25 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basinm.
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Drainage Area= .950 Channel Length= 4.160 Kn= .090 SLOPE= 203.8 STRTL
= .74 CNSTL= .14 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour

EXCESS RAINFALL VALUES IN 5-MINUTE INTERVALS
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .620 Channel Length= 2.400 ZXKn= .085 SLOPE= 84.6 STRTL
= .77 CNSTL= .19 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .780 Channel Length= 1.600 Kn= .083 SLOPE= 42.5 STRTL
= .82 CNSTL= .29 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .020 Channel Length= .200 Kn= .122 SLOPE= 70.0 STRTL
= .81 CNSTL= .32 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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DATA INPUT FOR SUB-BASIN: SUB1O

Drainage Area= .140 Channel Length= .820 Kn= .101 SLOPE= 89.0 STRTL
= .74 CNSTL= .13 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.50 .50 .50 .20 .17 .09 .08 .02 .02 .02 .01 .01 .01 .01 .01 .01 .00 .00

If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.

Drainage Area= .050 Channel Length= .520 Kn= .112 SLOPE= 73.1 STRTL
= .81 CNSTL= .32 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.50 .50 .50 .20 .1? .09 .08 .02 .02 .02 .02 ,01 .01 .01 .01 .01 .01 .00
If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.



DATA INPUT FOR SUB-BASIN: SUB12

Drainage Area= .340 Channel Length= 1.400 Kn= .092 SLOPE= 59.3 STRTL
= .82 CNSTL= .32 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour

TC = .733 hours, which is = 44 .0 minutes R = .635 hours.

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
«30 .50 .50 .20 .27 .08 .08 .08 .02 .02 .02 .01 .01 .O1 .01 .01 .01 .00

If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.

Drainage Area= .040 Channel Length= .560 Kn= .115 SLOPE= 87.5 STRTL
= .81 CNSTL= .32 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.50 .50 .50 .20 .17 .09 .09 .08 .02 .02 .02 .02 .01 .01 .01 .01 .01 .00
If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.



Drainage Area= .010 Channel Length= .120 Kn= .130 SLOPE= 58.3 STRTL
= .81 CNSTL= .32 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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DATA INPUT FOR SUB-BASIN: SUBL1S5

Drainage Area= .120 Channel Length= 1.200 Kn= .103 SLOPE= 69.2 STRTIL
= .81 CNSTL= .32 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.



DATA INPUT FOR SUB-BASIN: SUB16

Drainage Areas= .270 Channel Length= 1.560 Kn= ,094 SLOPE= 277.8 STRTL
= .75 CNSTL= .19 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.

Drainage Area= .690  Channel Length= 2.080 Kn= .079 SLOPE= 59.6 STRTL
= .71 CNSTL= .05 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.



DATA INPUT FOR SUB-BASIN: SUB18

Drainage Area= .020 Channel Length= .200 Kn= .122 SLOPE= 55.0 STRTL
= .71 CNSTL= .05 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .030 Channel Length= .400 Kn= .118 SLOPE= 75.0 STRTL
= ,71 CNSTL= .05 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.



Drainage Area= .020 Channel Length= .240 Kn= .122 SLOPE= 108.3 STRTL
= .71 CNSTL= .05 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour

A A A e e e e e e e R M M e e e e e et S e e e
- 0 e e e i e i . A e ] o . . i o o

- . — e — o A S - — - ——

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
+o0 250 80 20 17 09 ;08 02 02 02 .01l 01 Ol .01 01 ;01 .00 .00

If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .230 Channel Length= 1.760 Kn= .096 SLOPE= 68.8 STRTL
= .80 CNSTL= .29 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= 1,230 Channel Length= 4.360 Kn= .085 SLOPE= 227.1 STRTL
= .72 CNSTL= .08 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .030 Channel Length= .320 Kn= .,118 SLOPE= 93.8 STRTL
= .81 CNSTL= .32 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.

T e e e e e T e ]



Drainage Area= .060 Channel Length= .640 Kn= .110 SLOPE= 81.3 STRTL
= .81 CNSTL= .32 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .080 Channel Length= .800 Kn= .107 SLOPE= 78.8 STRTL
= .8l CNSTL= .32 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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DATA INPUT FOR SUB-BASIN: SUB27
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Drainage Area= .340 Channel Length= 1.600 Kn= .092 SLOPE= 73.8 STRTL
= .81 CNSTL= .32 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .010 Channel Length= 1.600 = ,130 SLOPE= 106.3 STRTL
= .Bl1 CNSTL= .32 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.



DATA INPUT FOR SUB-BASIN: SUB29
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Drainage Area= .010 Channel Length= 440 EKn= .130 SLOPE= 170.0 STRTL
= .81 CNSTL= .32 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .010 Channel Length= .120 Kn= .130 SLOPE= 108.3 STRTL
= .81 CNSTL= .32 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= 1.290 Channel Length= 4.600 Kn= .088 SLOPE= 277.3 STRTL
= .75 CNSTL= .12 RTIHP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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.37 .36 .36 .21 .19 .19 .12 .12 .12 .05 .08 .05 .03 .03 .03 .01 .01 .01

If calculated TC is much longer than the duration of the most intense portien
of the excess rainfall values, consider the S-graph procedures for this basim.
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Drainage Area= .320 Channel Length= 1.640 EKn= ,092 SLOPE= 70.1 STRTL
= .81 CNSTL= .26 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour
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1f calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.
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Drainage Area= .500 Channel Length= 4.600 Kn= .077 SLOPE= 13.9 STRTL
= ,80 CNSTL= .24 RTIMP= .00

Rainfall Depth = 3.28

Rainfall Distribution is 100-year, 6-Hour

TC = 1.417 hours, which is = 85.0 minutes R = 2.741 hours.
*WARNING* CALCULATED TC SEEMS TOO LONG. CHECK PARAMETERS.
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«+30 50 .50 .20 .17 .08 .08 08 .02 .02 .02 ,01 .01 .01 .01 ,01 .00 .0Q

If calculated TC is much longer than the duration of the most intense portion
of the excess rainfall values, consider the S-graph procedures for this basin.

Enter 1 for a new sub-basin, 2 to STOP



Table D-2: Parameters for MCUHP2 for the 100-year, 6-hour Storm

at Wagner Wash.
Area, Length, Lca, Slope, LAG,
Subbasin  Square Mile miles miles ft/mile KN hours
N 0.89 3.04 1.32 76,5 0.07 1.04
Pa 0.82 1.84 0.84 3.7 0.07 0.86
Pb 0.99 1.70 1.04 26.4 0.07 0.93
Pc 1.90 2.12 2.04 26.4 0.07 1.31
Qa 1.10 252 1.24 370 0.07 1.09
Qb 1.50 2.36 1.04 N7 0.07 1.02
Qe 0.70 1.80 1.24 317 0.07 0.98
Ra 1.40 2.84 1.04 31.7 0.07 1.10
Rb 2.20 2.24 1.20 21.1 0.07 1.14
T 0.49 1.44 1.08 36.1 0.07 0.84
U1 0.39 1.24 1.08 36.3 0.07 0.79
Yi 0.35 1.64 0.96 427 0.07 0.82
Al 1.06 2.80 1.20 38.9 0.07 1.11
B1 1.25 292 1.00 49.0 0.07 1.00
C1 0.85 252 0.80 59.9 0.07 0.84
H1 0.25 1.36 0.56 46.3 0.07 0.61
1 0.54 3.08 1.48 844 0.07 1.07
4 1.32 3.08 148 33.1 0.07 1.28
16U 1.08 2.88 1.48 91.7 0.07 1.03
19 0.66 2.64 1.28 871 0.07 0:95
33 1.36 4.60 2.00 418 0.07 1.60
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PROGRAM MCUHP2

THE MARICOPA COUNTY HYDROLOGY MANUAL

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
3335 W. DURANGO, PHOENIX, ARIZONA 85009

Program MCUHP2, Maricopa County Unit Hydrograph Procedure2 provides the
Unit-graph from the Phoenix Mountain or the Phoenix Valley S-graph.

It will also provide the rainfall pattern distribution. Output will be
presented in the form of a HEC-1 input file for immediate application.
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ENTER THE NAME OF THE OUTPUT FILE:
ENTER 1 IF SINGLE BASIN, 2 IF MULTIBASIN DESIGN:

ENTER 1 IF UNIFORM RAINFALL OVER THE WATERSHED:
ENTER 2 IF CENTERED RAINFALL (HEC-1, JD RECORD):

Enter the sub-basin name:
Enter the basin area (Sg. Miles):
ENTER SELECTED RAINFALL DISTRIBUTION:
Enter 1 for 6-hour MCFCD distribution
Enter 2 for 2-hour MCFCD distribution
Enter 3 for 24-hour, SCS TYPE-II distribution
Enter the point rainfall depth for a frequency of interest (inches):
ENTER METHOD OF SOIL LOSS COMPUTATION:
1 = Initial/Uniform, 2 = Green-Ampt

Enter STRTL, CNSTL, RTIMP (0-100)

**5-GRAPH CONVERSION TO U-GRAPH (CODE BY T.W. HIEB, 12/89)#**%

Enter 1 for the Phoenix Valley S-graph, 2 for the Phoenix Mountain S-graph:
Enter the basin LAG time (minutes):

Enter hydrograph time step (minutes):



UNIT HYDROGRAFPH FOR BASIN: SUBN

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
0 0. 42. 324, 84. 327.
3. 48. 45. 3521 87. 101 .
6 48. 48. 374, 90. 282
9. 48. 51. 416. 93, 258.
12 48. 54. 479. 96. 238.
15 12 57, 560. 99. 223,
18. 158. 60. 638. 102. 191.
21. 178. 63. 590. 105. 159.
24, 20315 66. 5323 108 . 138
2% 228. 69. 474, 1171+ 91.
30/, 246. T2 437. 1X4 . 85.
345 264, 75. 407. 1E2, 84,
36. 280. 78. 384. 120. 79.
39. 300. 81. 357 123, 79. UNIT

HYDROGRAPH FOR BASIN: SUBN

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
126, 70. 168. 15.

129. 48. 171, 15,

132. 48. 174. 15

135. 48, 377 1.5

138s 48. 180. 15;

141. 32. 183, 1.5,

144, 15. 186. 155

147. 1.5 189. 0.

150 15 192. Qs

¥ i 15.

156 1.5,

159. 15.

162, 15.

165 15

INPUT DATA FOR SUB-BASIN: SUBN

Area= .89, Point rainfall depth= 3.3, Reduction coefficient= 1.00
Rainfall distribution is 6-hour
STRTL= .78 CNSTL= .22 RTIMP= .0

Phoenix Valley S-graph was selected.
Lag Time = 62.4 min., Hydrograph Time Step=  3min.
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UNIT HYDROGRAPH FOR BASIN: SUBPa

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
tefs) (min.) (cfs) (min.) (cfs)
0. 0. 42 453, 84. 224,
B 54. 45, 535 87. 179.
6 54, 48, 649. 80. T45;,
9, 54. S1. 702. 93, 95.
12, 59. 54, 606. 96. 95.
15. 176. ST 535. 99, 89.
18. 200. 60. 485. 102. 88.
21. 238. 63 445, 105, Zl.
24, 264. 66. 414 . 108. 54.
27 292. 69. 373. L1). . B4
30. 311, T2 337. 314, 54,
33. 340. 75 315 137, 33,
36. 374. 78. 277 120. 16:;
39, 408. 81. 255. 123. 16. UNIT

HYDROGRAPH FOR BASIN: SUBPa

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
126. 16.

129, 16.

132, 16

135 16

138. 16.

141. 16,

144, 16.

147. 16,

150. 16.

153. 16.

156. 0.

159, 0.

Area= -82

Rainfall distribution is 6-hour

STRTL= .77 CNSTL= .16 RTIMP= .0

Phoenix Valley S-graph was selected.

Lag Time = 51.6 min., Hydrograph Time Step= 3min.



UNIT HYDROGRAPH FOR BASIN: SUBPb

TIME DISCHARGE TIME DISCHARGE TIME
(cfs) (min.) (cfs) (min.) (cfs)
R 0. 42. 455, 84.
3. 60. 45, 498, 87.
6. 60. 48. 584. 90.
9. 60. 5l 690. 93.
12 60. 54 792. 96.
155 158 57 718. 99,
18. 200 60. 629. 102.
21 243, 63. 569. 105
24, 281. 66. 523. 108.
27 306. 69. 486. o i L
30. 3304 T2 452. L1,
33: 355. 15, 411. LLZ .
36. 382. 78. 3 Tl 120.
39. 420. Bl 349. 123,

HYDROGRAPH FOR BASIN: SUBPD

TIME DISCHARGE TIME DISCHARGE TIME
(cfs) (min.) {cfs) (min.) (cfs)
126. 43, 168. 05

129. 18 171 0.

132 18.

135. 18.

138, 18

141. 18

144, 18

147, 18.

150. L8

153. 18.

586 18.

159. 18.

162. 18.

165. 18.

DISCHARGE (min.)

312,
288.
260.
218.
172.
125,
106.
103.
98,
98.
F2.
60.
60.
60. UNIT

DISCHARGE (min.)

Area= .99
Rainfall distribution is 6-hour
STRTL= .77 CNSTL= .16 RTIMP= .0

Phoenix Valley S-graph was selected.

Lag Time = 55.8 min., Hydrograph Time Step=  3min.



UNIT HYDROGRAPH FOR BASIN: SUBPC

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(efs) (min.) (cfs) (min.) (cfs)
0. 0. 42. 454, B84. 856.
[ 81. 45. 476. BT 795,
6. 81l. 48. 501. 90. 744 .
9. 81. 51. 530. 93, 704.
12 8l1. 54. 567 96. 668.
15. gl. 57 609. 99, 637
18. 8., 60. 634. 102. 601.
21. 263. 63. 679. |10 6778 559.
24, 274, 66. T70:; 108. 524,
27 332 69. 8§70. I1l. 495,
30. 347. 72 958. 114. 470.
23. 381. 75. 1080. 1175 431.
36. 399. 78. 1038. 120. 406.
39. 435. 81. 934, 123. 386. UNIT

HYDROGRAPH FOR BASIN: SUBPC

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)

126. 363. 168. 81 . 210. 25,
129. 312 171 Bl. 21.3. 25
1532 . 264. 174, 81. 216. 25,
135. 234, i 7 8 58. 219. 25.
138. 187 180. 25, 223, 25.
T4t 144, 183. 25, 225, 25.
144, 144, 186. 25 228. 25.
1437. 143, 189. 25, 231 25,
150. T34 192.. 25. 234, 25.
153, 134, 195. 25, 237. 0.
156, 134. 198. 255 240. 8.
159. 111 201 25,

162. 81. 204. 25,

165. 81. 207. 25

- k. - s S il o, D . st e i Y | S e o, A O W e
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Area= 1.90

Rainfall distribution is 6-hour

STRTL= .77 CNSTL= .16 RTIMP= .0

Phoenix Valley S-graph was selected.

Lag Time = 78.6 min., Hydrograph Time Step=  3min.



UNIT HYDROGRAPH FOR BASIN: SUBQa

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
0. 0. 42, 363. 84. 431.
3 57, 45. 392, 87. 395
Hls 7. 48. 426. 90. 367,
9. L I O 51. 449, 93. 340.
12, 57 & 54. 502. 896. 31l7.
15. 57 57 577 99. 290.
18. 184. 60. 675 . 102. 272,
21. 200. 63. T55. 105. 252,
240 . 224, 66. 693. 108. 21.7.
20 . 262. 69. 619. E I o (19 168.
30. 278, 724 563. 114, 153.
33. 304. 75, 520. 1175 100.
36. 321 78. 486. 120, 100,
39. 340. 81. 487 . 125, 98. UNIT

HYDROGRAPH FOR BASIN: SUBQa

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (=E8)
126, 93. 168. 274

129 93. 171 17.

132, 83. 174. LF5

135, 5. LT o L7 =

138. 57. 180. 17.

141, 37 183. S 57 69

144, 55 186. 17

147. 47. 189. 17

150. L7 192. 17,

153 17. 195. 5 i

156 1.7 198. 0.

159. 17 201. 0.

162 1.7

165. 174

o e = e e R e e e e e e e e e e =
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Area= 1.10

Rainfall distribution is 6-hour

STRTL= .79 CNSTL= .20 RTIMP= +0

Phoenix Valley S-graph was selected.

Lag Time = 65.4 min., Hydrograph Time Step= 3min.

A -



UNIT HYDRCGRAPH FOR BASIN: SUBQb

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
{cfs) (min.) {cfs) (min.) tots)
Q. 0. 42, 566. 84. 538,
s 83. 45, 620. 87. 499,
6. 83. 48. 659. 90. 461.
9. 83, 51. 747 . 93, 420.
12. 83. 54, 880. 96. 393a
15:. 141. i g993. 99, 352,
18, 271 60. 1094. 102. 299,
24, 2l il 63. 961. 105, 237 .,
24, 358. 66. 861. 108. 184,
. 395. 69. 785. i B 146.
30, 429, 72 726 114, 146.
33. 459, 75s 679. g hor g 136.
36 490. 78. 641. 120. 136.
39, 525. 81. 582. 123 131 UNIT
HYDROGRAPH FOR BASIN: SUBQDb
TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
126. 83., 168. 25.
129. 83. 171, 25.
1582, 83. 174. 25
155, 83. 17, 25.
138. 60. 180. 25.
141, 25, 183. 0.
144, 25, 186. 0
147 25.
150. 25,
153. 25.
156. 25,
159, 25,
162. 25.
165, 25.

= = S e A R S e = = = = = o = = = = = s e e -

INPUT DATA FOR SUB-BASIN: SUBQb

Area= 1.50
Rainfall distribution is 6-hour
STRTL= .79 CNSTL= .20 RTIMP= +0

Phoenix Valley S-graph was selected.
Lag Time = 61.2 min., Hydrograph Time Step=  3min.



UNIT HYDROGRAPH FOR BASIN: SUBQc

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
0. 0. 42 . 290. 84. 239.
3. 40. 45, 3lL. 87. 220
6. 40. 48, 345, 90. 201.
9. 40. S5l 400. 93, 188.
12 40. 54. 474, 96. 162,
1.5 85. 57 532. 99, 133,
18. 134. 60. 481. 102, 118,
21.; 15%., 63, 424 . 105, 125
24, 183. 66. 385. 108, 71.
27. 197. 69. 355 111s 69.
30. 2186. 124 331 114, 66.
8. 229. 755 311. 117, 66.
36. 244, 78. 282. 120. 48.
39, 266. 81. 260. 123 40. UNIT
HYDROGRAPH FOR BASIN: SUBQc
TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
126 40. 168. 12
129. 40. 171 12,
T3z, as, 17%. 12.
135, 12. 177. 0.
138. 1.2Z. 180. 0.
141. 12
144. 125
147, 12.
150. 1Z.
153 125
156, 12
159. 12
162. 12.
165. 12,

S e e SR M S e e o e e e e e R RN R RN R M e e = = = A Rw M e e e e

Area= .70
Rainfall distribution is 6-hour
STRTL= .79 CNSTL= .20 RTIMP= .0

Phoenix Valley S-graph was selected.
Lag Time = 58.8 min., Hydrograph Time Step= 3min.



UNIT HYDROGRAPH FOR BASIN: SUBRa

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)

[ 0. 42. 455, 84. 555

3 71. 455 488. 87 508.

6. Tl 48. 532. 90. 470.

2 Tl 51.. 559. 93. 439,

12, 7 S54. 624, 96. 413

135 r s . 57 T1F. 99, 373

18. 225, 60. 827. 162 3505

23« 250 63, 937. 105. 329.

24. 278. 66. 902. 108. 280.

27, 329. 69. 796. 111. 235,

30. 349, 72, 7124 114. 205.

33. 380. 75, 668. 117. 142,

36. 403, 78. 621. 120. 126

39 427. 8l. 585. 123 126. UNIT

HYDROGRAPH FOR BASIN: SUBRa

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) {cfs)
128, 118.. - 168. 22.

129. 117. 171. 22,

132, 117. 1% 22.

135, 7 177. 2,

138, 7l. 180. 22.

141. 7l 183 22.

144, 7L 186, 22,

147, Tl 189, 22,

150. 31. 192, 22.

153, 22. 195. 22.

136 22 198. O

159. 22 201 Qs

1625 22.

165. 22.

- S G D S R L G D AS e M e e e e e = e m W e R N e e A W e e e

Area= 1.40

Rainfall distribution is 6-hour

STRTL= .79 CNSTL= .20 RTIMP= «0

Phoenix Valley S-graph was selected.

Lag Time = 66.0 min., Hydrograph Time Step=  3min.



UNIT HYDROGRAPH FOR BASIN: SUBRDb

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cEa) (min.) (cfs)
0. 0. 42. 665. 84. 884.
i 108. 45. 715, 87. 841.
6. 108. 48. 7734 90. 773,
g. 108. 51 822 3 115,
12 108. 54, 880. 96. 670.
15 108. 57. 988. 99. 631.
18, 295, 60. 1143, 102 5765
21.. 365. 63. 1289. 105% 536
24, 415. 66. 1447. 108. 506.
275 481. 69. 1325, 111: 447 .
30. 519. T2 1187. 114. 390.
33, 559. 5 1084. 11T 311..
36. 596. pii:i® 1004. 120. 261.
39. 628. 81. 939. 123 192. UNIT

HYDROGRAPH FOR BASIN: SUBRb

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (ocfs) (min.) GoEs)

126; 192. 168. 33. 210% 0.
129, 185, 171 33,

132, 178. 174, 33.

135. 178. 177, 33

138. 160. 180. 33

141. 108. 183. 33

144, 108. 186. 33.

147. 108. 189. 33

150. 108. 192. 33,

153, 107. 195. 33.

156. 33, 198. 33.

159. 33. 201 33,

162. 33 204, 33.

165. 33 207. 0.

Area= 2.20

Rainfall distribution is 6-hour

STRTL= .79 CNSTL= .20 RTIMP= .0

Phoenix Valley S-graph was selected.

Lag Time = 68.4 min., Hydrograph Time Step= 3min.



UNIT HYDROGRAPH FOR BASIN: SUBT

TIME DISCHARGE TIME DISCHARGE TIME
(cfs) (min.) (cfs) (min.) (cfs)
f; 0. 42. 293, 84,
3. 33. 45. 362. 87.

6 . 33. 48. 410. 90.
9. 33 51 & 407. 93.
12 5 43, 54. 351, 96.
15, 108. 57 . 313. 99.
18 125. 60. 285 . 102.
21 150. 63. 263. 105.
24, 165. 66. 241, 108.
27 s 180. 69. 216 ; 111,
30. 195. 72, 197. L1%..
33. 211. 15 179. i e 3
36. 235. 78. 162. 120
39. 255 . 81. 146. 123,

HYDROGRAPH FOR BASIN: SUBT

TIME DISCHARGE TIME DISCHARGE TIME
(cfs) (min.) (cfs) (min.) (cfs)
126. 10 .
129. 10.
132, 10.
135, 10.
138, 10.
141. 10.
144, 10.
147. 10.
150. 10.
153 0.
156. 0.

DISCHARGE

120.
94,
64.
58.
55.
54.
47.
33.
as.
33,
23,
10.
i 1 8
10.

DISCHARGE

(min.)

UNIT

(min.)

INPUT DATA FOR SUB-BASIN: SUBT

Area= .49
Rainfall distribution is 6-hour
STRTL= .79 CNSTL= .21 RTIMP= =y

Phoenix Valley S-graph was selected.
Lag Time = 50.4 min., Hydrograph Time Step=  3min.



SUBUL

DISCHARGE
(min.)

297.
344,
346.
295.
262.
237.
219.
197.
i 87 {60
162,
142.
131
1X1.
84.

DISCHARGE
(min.)

TIME
(cfs)

84.
87.
Q0.
93.
96.
98..
102.
105.
108.
111.
114.
117
120.
123.

TIME
(cfs)

DISCHARGE (min.)

62.
49,
47.
46.
40,
28.
28,
28,

UNIT

DISCHARGE (min.)

" i - - o . o S A T D N D e o o g D D i, i i e A D S5 S v i s S
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UNIT HYDROGRAPH FOR BASIN:
TIME DISCHARGE TIME
(cfs) (min.) (cfs)
i 0:¢ 42.
3. 28. 45,
6. 28, 48,
9. 28. 51,
12= 51 Sl
15 95, 5.
18. 133, 60.
21, 132. 63
24, 146. 66.
27 159. 69.
30. L73 T2
33. 192, 75,
36. 212. 78.
39, 238. 81,
HYDROGRAPH FOR BASIN: SUBUl
TIME DISCHARGE TIME
(cfs) (min.) (cfs)
126. 8.
129, 8.
132. 8.
138 8.
138. 8.
141. 8.
144, 0.
147 . 0.
Area= .39

Rainfall distribution is 6-hour

STRTL= ,77 CNSTL=

.18 RTIMP=

.0

Phoenix Valley S-graph was selected.

Lag Time =

47.4 min., Hydrograph Time Step=

B T e e e e i



UNIT HYDROGRAPH FOR BASIN: SUBY1

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
(618 s 42 . 227. 84, 72.
2. 24, 45, 2714, 87« 99
6. 24, 48. 316. S0. 42.
9. 24, 51 279. 93. 41.
125 36. 54. 243, 96. 39,
154 80. L. 219. 99, 38.
18. 94, 60. 200. 102. 24,
23 . 112, 63. 185 105. 24,
24 123, 66. 166. 108. 24 .
27. 134. 69. 150. 111, 18.
30. 145. 72. 137. 114, 7
33, 159, 715. 122. 117 . T
36. 177 78. 133 . 120, 7
39. 193, 81. 95. 123, ? UNIT

HYDROGRAPH FOR BASIN: SUBY1

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
128 il

129. 7.

132. T

135, P

138. 7:

141, T

144, 7.

141, b

150. 0.

INPUT DATA FOR SUB-BASIN: SUBY1

Area= -5
Rainfall distribution is 6-hour
STRTL= .80 CNSTL= .23 RTIMP= .0

Phoenix Valley S-graph was selected.
Lag Time = 49.2 min., Hydrograph Time Step=  3min.



UNIT HYDROGRAPH FOR BASIN: SUBA1l

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
0. 0 . &2 192, 84. 238
T 30. 45, 206. 87. 222,
6. 30. 48. 223, Q0. 203.
9. 30 & 51. 2356, 93, 189.
12. 30. 54. 259. 96. 178
15 30. 57 286. 99, 163
18. 92. 60. 349, 102. 151z
21. 105. 63. 384. 105. 142.
24 . 116 . 66. 392. 108. 126.
27. 140. 69. 4. 111. 109.
30. 148. T2 313. 114, 87.
33. 160, 75, 288. 117 725
36 169. 78. 268. 120, 54.
39, 180. 8l. 253. 123. 54. UNIT

HYDROGRAPH FOR BASIN: SUBAl

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
126. 51. 168. 9.

129. 50. 171. 9.

132. 50 174. 9.

135, 41 177, 9.

138 30. 180. 9.

141. 30. 183. 9.

144, 30 186. 0.

147. 30. 189. 9.

150. 23. 192. 9.

153. 9. 195. 9.

156. 9. 198. 9.

159. 9. 201 0.

162. 9 204, 0.

165. 2

Area= .60

Rainfall distribution is 6-hour

STRTL= .81 CNSTL= .25 RTIMP= .0

Phoenix Valley S-graph was selected.

Lag Time = 66.6 min., Hydrograph Time Step= 3min.



UNIT HYDROGRAPH FOR BASIN: SUBB1

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
O Qi 42. 497, 84. 437.
2 705 5, 534, 87. 410.
6. 70. 48. 17 ar 4 90. 70,
9. 7.0, 5. 669. 83. 342.
12 705 54. 799, 86. 318.
15 134. 57. 890. 99. 269.
18. 230. 60. 892. 102. 210+
7 269. 63. i 105. 180.
24, 21zZ. 66. 702. 108. 124%.
27 . 339. 69. 643. 11X, 124,
30; 371 72 597. 114. 118.
33 397. 75 561. 117. 1L5H,
36 423, 78. 521 120 315
39, 452, 81. 474, 123, 76. UNIT

HYDROGRAPH FOR BASIN: SUBBL

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
126. 70. 168. 22,

129. 70. 51 o 22.

132, 70. 174. 225

135, S 177 22,

138. 22, 180. 0.

141. 22. 183, 0

144, 22,

147. 22,

150. 22

1535 22.

156. 22.

159. 22

162. 28

165, 22.

o - = = e e e e e e e e e e =
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Area= 1.25

Rainfall distribution is 6-hour

STRTL= .80 CNSTL= .25 RTIMP= .0

Phoenix Valley 5-graph was selected.

Lag Time = 60.0 min., Hydrograph Time Step=  3min.

- e -



UNIT HYDROGRAPH FOR BASIN: SUBC1

TIME DISCHARGE TIME DISCHARGE TIME
(cfs) (min.) (cfs) (min.) {(cfs)
0. 0. 42, 508. 84,
B 57. 45, 628. 87.
6. 57 48, 711, S0,
9. 87 : 51. 706. 93,
12. Tl 34. 608. 96.
15. 187. = 542. 99.
18. 216. 60. 494, 102
21. 261, 63. 456, 105.
24, 286. 66. 419, 108.
27. 313. 69. 374. 111.
30. 338. T2 342. 114,
23, 367 . 75, 310. 1174
36. 408. 78. 281. 120.
39. 442 . 81. 253. 123.

HYDROGRAPH FOR BASIN: SUBC1

TIME DISCHARGE TIME DISCHARGE TIME
(cfs) (min.) (cfs) (min.) (cfs)
126. il 5
129. [y
132, a iy 3
135 2 7
138. 17.
141. 7. e
144, 1.
147. 17
150. 17.
153, 0.
156. 0.

DISCHARGE (min.)

208.
163.
111 .
100.
96.
93.
82.
5%.»
57.
57
40,
17
17,
17. UNIT

DISCHARGE (min.)

Area= .85

Rainfall distribution is 6-hour

STRTL= .81 CNSTL= .25 RTIMP= .0

Phoenix Valley S-graph was selected.

Lag Time = 50.4 min., Hydrograph Time Step=  3min.



UNIT HYDROGRAPH FOR BASIN: SUBH1

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
.. 0. 42, 218. 84, 12
3. 23, 45, 193, 87. Ts
6 23. 48. 172 90. 7
9. 33 51. 148. 93. i
12. 80. 54, 131. 96. ri9
15. 99, ST 114. 99. 7.
18. 1317 . 60. 96. 102 T
21. 131 . 63. Vil 195 s
24, 147. 66. 45, 108. 7.
2l 168. 69. 40. i i L 0.
30. 193. 12. 38. 114. O
53. 248. 75. 30.
36 296. 78 >3
39. 257 & 81. 23

INPUT DATA FOR SUB-BASIN: SUBH1

Area= .25
Rainfall distribution is 6-hour
STRTL= .81 CNSTL= .26 RTIMP= v

Phoenix Valley S-graph was selected.
Lag Time = 36.6 min., Hydrograph Time Step= 3min.



UNIT HYDROGRAPH FOR BASIN: SUB1

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
0. 0. 42, 185. 84. 207
3 28. 45, 202. 87 188.
6. 28. 48. 215 Q0. 176.
9. 28 ; 51 ; 232, 93, 165,
12. 258 . 54. 264. 96. 158,
15, 33, 57 . 316. 99. 139.
18. 93, 60. 341. 102. 131,
2. 192, 63. 375, 105. 112
24 115 66. 330. 108. 93.
27. 132 ; 69. 297. 111 81,
30. 141, 72. 272. 114. 55.
33. 154. 75, 252, L17- 50.
36. 162. 78. 236. 120. 50.
39. 172 gY . 222, 123 47. UNIT

HYDROGRAPH FOR BASIN: SUBL

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
126. 47, 168. 9.

129. 45. 171. 9.

132. 28. 174, 9.

135, 28, 177, 9.

138, 28. 180. 9.

141. 28. 183. 9.

144, 25, 186. 9.

147. 9. 189. 9.

150 9. 192. 0

153, 9. 195. 0.

156. 9.

159, g.

162, 9.

165. 9.

Area= .54
Rainfall distribution is 6-hour
STRTL= .79 CNSTL= .22 RTIMP= .0

Phoenix Valley S-graph was selected.
Lag Time = 64.2 min., Hydrograph Time Step=  3min.



UNIT HYDROGRAPH FOR BASIN: SUB4

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) {cEs) (min.) (cfs)
21 D 42. 327 84, 580
B 58 45, 344, 87. 542,
6. 58. 48. 364. 90. 508.
9, 58.. 51. 387. 93, 483 .
1.2, 58. 54. 41.5. 96, 459.
15 58. 57 439, g9, 434,
18. 735 60. 463. 102 403,
21.. 190. 63. 511. 105. 377.
24, 200. 66. =7 108. 255,
2F. 222. 69. 673. 111. 337.
30, 257 T2 715, 114. 310.
33, 275. 75 768. 117 290.
36. 291. 78. 691. 120. 276.
39, 313. 81. 624, 123, 260. UNIT

HYDROGRAPH FOR BASIN: SUB4

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs) '

126.. 222.¢ 168. 58. 210 18.
129. 188. 17%s 58, 213, 18.
132, 166. 1F4. 27 216 18.
135. 13T, 17%.. 18 219. 18.
138. 102. 180. 18. 222. 18.
141, 102. 183. 18. 225, 18.
144. 101 ; 186. 18. 228. 18.
147. 95. 189. 18. 257 0.
150. 95. 192. 18. 234. 0.
153, 85. 195. 18.

156. 71, 198. 184

159. S8 3 201. 18.

162. 58. 204, 18:

165 . 58 207. 18 .

Area= 1.32

Rainfall distribution is 6-hour

STRTL= .80 CNSTL= .40 RTIMP= .0

Phoenix Valley S-graph was selected.

Lag Time = 76.8 min., Hydrograph Time Step= 3min.



UNIT HYDROGRAPH FOR BASIN: SUBl6U

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
tefs) (min.) (cfs) (min.) (cfs)
0. B+ 42, 400. 84, 390.
I 59. 454 437 87. 363.
6. 59. 48. 462. 90. 340.
9. 59. 51. 520. 93, 305.
17, 59. 54, 605. 96. 285.
1.5 94, 57 s 705, 99, 265,
18 193. 60. 783. 102 226
21. 220. 63 706, 105, 176.
24, 252, 66. 626. 108. 154.
by 280. 69. 570. 111. 104.
0. 304 T2 527 114. 104,
33. 325. 75, 492, 117. 100.
265 346. 78. 462. 120. 97.
39, 37z, 8l. 428. 123. 97. UNIT

HYDROGRAPH FOR BASIN: SUB16U

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
126. b . 168. 18.

129. 59. 171. 18.

132. 59, 174, 18.

1385, 59. I77: 18.

138. 59. 180. 18.

141. 21. 183. 18.

144, 18. 186. 0

147. 18. 189. Us

150. 18.

153. 18.

156. 18.

159. 18.

162. 18

165. 18.

Area= 1.08

Rainfall distribution is 6-hour

STRTL= .81 CNSTL= .25 RTIMP= 10.0

Phoenix Valley S-graph was selected.

Lag Time = 61.8 min., Hydrograph Time Step=  3min.



UNIT HYDROGRAPH FOR BASIN: SUB19

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(efey (min.) (cfs) (min.) (cfs)
0. 0. 42. 293, 84. 217.
3. 39, 45, 314, 87. 197.
6. 39, 48. 361. 90. 184.
9. 39, 51. 438, 93. 159.
12, 39. 54. 486. 96, 129.
15. 05 57 : 497. g9, 111
18. 135, 60. 431 . 102 5 69.
21, 154. 63. 387. 105, 69.
24 ; 182. 66. 354. 108. 66.
27. 196. 69. 328, i i 64.
30. 214. 12.. 307. 114, 64.
33 . 227 15« 282. 2 1 gy 42,
36. 246. 78 256, 120, 39,
39, 266. 81. 237, 123, 39, UNIT

HYDROGRAPH FOR BASIN: SUB1S9

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) tcfs)
126. 39. 168. L2

129, 25. 171. 0

132, 12, 174. 0

135, 12,

138, 12,

141. 12

144, 12,

147. 12.

150. 12.

153. 12.

156. 12.

159. 12

162, 12.

165, 12.

VOLUME OF CALCULATED HYDROGRAPH (Inches)= 1.00

INPUT DATA FOR SUB-BASIN: SUB19

Area= .66

Rainfall distribution is 6-hour

STRTL= .71 CNSTL= .05 RTIMP= .0

Phoenix Valley S-graph was selected.

Lag Time = 57.0 min., Hydrograph Time Step=  3min.



UNIT HYDROGRAPH FOR BASIN: SUB33

TIKE DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
(cfs) (min.) (cfs) (min.) (cfs)
1in 0. 42. 232. 84. 505.
3. 48. 45. 242. 87. 564 .
6. 48. 48, 2555 90. 606.
L2 48. L 268. 93. 639.
12 48. S&. 277 96. 590.
15. 48. ST 288. 99. 539.
18. 48, 60. 301. 102, 506.
2. 48. 63 316. 105. 4732
24, 117. 66. 334, 108. 448,
27 157 69. 355 11 427.
30. 167. 72. 367. i RO 409,
33, 183. 15, 384, 117, 391.
36, 200. 78. 417. 120. 3786
39. 219. 8l. 459, 123« 361. UNIT

HYDROGRAPH FOR BASIN: SUB33

TIME DISCHARGE TIME DISCHARGE TIME DISCHARGE (min.)
teEsy) (min.) (cfs) (min.) (cfs)

126. 339, 168. 114, 210. 48,
129. 321 X751 84. 2135, 48.
132, 305., 174. 84. 216. 33 .
135. 290. 177 84. 219, 1.5
138. 278, 180. 83. 222. 15.
141 263. 183 78 225, 15.
144, 249, 186. 78. 228. 15,
147 233 189. 78. 231, 154
150; 226. 192. 78. 234, 15;
1534 219. 195, 54. 237 15
156. 185. 198. 48. 240. 15.
159. 182. 201. 48. 243. 15,
162. 137. 204. 48. 246. 15,

165+ 137. 207. 48. 249. 15



UNIT HYDROGRAPH FOR BASIN: SUB33

TIME DISCHARGE TIME DISCHARGE TIME
(cfs) (min.) (cfs) (min.) (cfs)
252, XS,
255, 15,
258. L5 ;
261 .; i
264. 15.
267. 15,
270 15 .
273. 15
276. 15
279. 15.
282. 15,
285, 15.
288. 0.
291. 0.

DISCHARGE (min.)

Area= 1.36

Rainfall distribution is 6-hour
STRTL= .74 CNSTL= .28 RTIMP= .0
Phoenix Valley S-graph was selected.

Lag Time = 96.0 min., Hydrograph Time Step= 3min.

Stop - Program terminated.



Table D-3: Equation for Estimating Kb in the Tc Equation.

Kb=mlogA+b
Where A [s drainage area, in acres

Equation Parameters

Land Classification m b
Urban -0.00625 0.04
Bare or nearly bare ground (bare, agricultural land, desert -0.01375 0.08
rangeland)
Rough and/or moderate vegetation (hillslopes, alluvial fan) -0.025 0.15
Very rough and/er dense vegetation (mountains) -0.030 0.20

(Source: Flood Control District 1989)

Table D-4: Values of the Synthetic Dimensionless Time-Area Relations for the
Clark Unit Hydrograph.

Time, as a percent of Contributing Area, as a Percent of Total Area
Time of Urban Natural HEC-1
Concentration Watersheds Watersheds Default
0 0 0 00
10 5 a 4.5
20 16 5 12.6
30 30 8 23.2
40 85 12 35.8
50 T 20 50.0
60 84 43 64.2
70 90 78 76.8
80 94 90 874
90 97 96 95.5
100 100 100 100.0

(Source: Flood Control District 1989)



Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project WA@UEZ_ WACH By & Date

Location 3!}1\'3) "Pm Checked Date

Circle one: - Developed

Circle one: ( } Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow {(Applicable to Tc only) Segment ID
1. Surface description (table 3=1) wesnacasises BaRE
2. Manning’s roughness coeff., n (table 3-1) .. o=

3. Flow length, L (total L € 300 ft) «covcavasn ft 200

4, Two-yr 24-hr rainfall, 1?’2 ee s SR SR e in 1.5

5. Land slope, & cemesmms oo i TR e e EELEE C0p

. 0:007 {ary”®

.82~

b. T, T Compute T, ...... hr B |
P2 5

Shallow concentrated flow Segment ID

7. Surface description (paved or unpaved) ..... WED

B. TFlow Teagth, L eewe-eaaesmiess s b aee & ol :}"fw

9. Wateércourse £1oPe; B wsswnus svnes suans exsnn LL/EL L06

10. Average velocity, V (figure 3-1) ........... ft/s ['L

144 Tt -EEBO_‘J Compute 'I‘t e SR hr .é"? L3 ‘67

Channel flow Segment ID

12. Cross sectional flow area, @ eeescescccscnsa ftz

13. Wetted perimeter, Py +ecessesssssssccasncnes ft

14, Hydraulic radius, r -;5‘ Compute I ...oses ft

15. Channel slope, s ......‘.,.................... fr/fe

16. Manning’s roughness coeff., M cceeaseecscses m“"'ﬂs

17. v = L r:/3 8”2 Compute V ....... ft/s L%

18. Flow leéngthy L ceesesemasessnssmnaasae s fr 6‘“6

L +
19. T, = 3500 v Compute T  ...... hr | .&g

20. Watershed or subarea '1'c or '1‘t (add 'I‘t in steps 6, 11, and 19) ....... hr

(210-VI-TR-55, Second Ed., June 1986)

737

{42 lz«j,

D-3



Worksheet 3: Time of concentration CFC) or travel time (Ty)

Project VUﬁ%hMﬁgi WacH - By <o .Date

Location 2*161}%3 Checked Date

Circle one: Developed

Circle one: CE:D Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T_ only) Segment ID
1. Surface description (table 3=1) siveveoccces Boge
2. Manning’s roughness coeff., n (table 3-1) .. AD

3. Flow length, L {total L ¢ 300 £t) svewsssusss fr | 7=0

4. Two-yr 24-hr rainfall, Py eeens 3% BREES 8 neEa in [.EB
5. Land SlopPe, 6 seeesacrccessrascesorecoasenes FC/EL Neeg)
0.8
_ 0.007 (nL) + = .9

6. T, e Compute T, ...... hr | 717 ]

P s

2
Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) ..... MNEE%/

e

B. TFlow length, L cuiveeevenevncanonns S A g | £A0

9. Watercourse 5lo0Pe, 5 scusaveasssncesasnsess. FL/FL D005

10. Average velocity, V (figure 3-1) ..veevees.. ft/s {“

‘L— =+ = 065
I B, = Compute T, ......  hr 03
Channel flow Segment ID
12. Cross sectional flow area, @ seeceecsessosses ft2
13. Wetted perimeter, Py *teesacatsssnssacnssnas fr
14, Hydraulic radius, r = ;E Compute T seeesas it
W

15. Channel SlOPe, 5 scsssscesssssscncnnnscanses FL/EL

16. Manning’s roughness coeff., M eeveacseeanass

213, 12
17. v = L.43 rn 5 Compute V .v..0.0. ft/s 7z
18, Flow Yength, L. awscevmspmeis s sianes e ft @Z:IQ
L + = | .
19, Tt = m Compute Tt A hr c—]'cl -]é]

20. Watershed or subarea '1‘c or Tt (add Tt in steps 6, 11, and 19) ... 0... hr

(210-VI-TR-55, Second Ed., June 1986)

2.9

[-2] Cag
J

D-3



Worksheet 3: Time of concentration (T,) or travel time (T t)

Project -WM;M?L\A]MQ - | By _ S¢ Date -

Location \%}1, P.g, Checked Date

Circle one: Present Developed

Circle one: T, Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc only) Segment ID
1. Surface description (table 3-=1) ..ivuiecennnns PopE
2. Manning’s roughness coeff., n (table 3-1) .. 3
3. Flow length, L (total L < 300 f£) seusessses ft 250
4, Two-yr 24-hr rainfall, P2 O S Gl e G in \‘95
5. Land SLOPE, § seeveeerernnenneenneensennsens ft/ee | 002
o T, 2908—75(# Compute T, .oee. me |0TT|* 71
2
Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) ..... Ubhﬂﬂ/ o
B TFLow Yength; ¥ s seeus s semas saibis e vwaee e e ft 2500
9. WHatercourse 6lOPE, B tevsssscecronssncaceons fr/ft 005
10. Average velocity, V (figure 3-1) ....eevene. ft/s | [. ]
ks T, = '3'6'15'0_\7 Compute T, ...... nr | 03 |+ <03
Channel flow Segment ID
12.. Crogs mevtdonal £16W dT63; B wee s ¢ cawas & ft2
13. Wetted perimeter, Py ¢etecrrrsesvencncncaans ft
l14. Hydraulic radius, r = ;E Compute I eeeeos. ft
15. Channel slope, s ......‘:.................... fr/ft
16. Manning’s roughness coeff., N seevvesnnennen
17, % =i:89 r:” 51/2 Compute V sseseas ft/s 2.5
18+: Elow lenpth; L sweunvcavns ineis savaonsesis os ft C?F+4
19. Tl: - 3-510‘0_\1. Compute 'It e hr ‘44- ¥ -6H-

20. Watershed or subarea '['c or T: (add Tt in steps 6, 11, and 19) ... .... hr

(210-VI-TR-55, Second Ed., June 1986)

2.34

(.40 ]atj

D-3



Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project _WDENEY U\!Aeﬁ

Date

Byg@

Location SUP) (Qq )

Checked

Circle one: t Developed

Date

Circle one:

6 T, through subarea

NOTES:
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T. only) Segment ID
1. Surface description (table 3=1) ..vevencanas

2. Manning’s roughness coeff., n (table 3-1) ..

3. Flow length, L (total L L300 ft) wonevanans £t
4, Two-yr 26-hr rainfall, ?2 R T R in

5. Land slope,
_ 0.007 (aL)°+®

§ csasaartsssacsssncans ssscassas .

6. T, e Compute T, ...... hr
P s
2
Shallow concentrated flow Segment ID

7. Surface description (paved or unpaved) .....

8: Tlow dength, L .sesamimss sbmees s PR e ft
9. Watercourse slope, § sesesas i sieane, peisare awe SEEE
10. Average velocity, V (figure 3-1) ...eceuessa ft/s
L
11a '1't = 3600 v Compute Tt veie e hr
Channel flow Segment ID
12. Cross sectional flow area, 8 eceiesssasssssas ft2
13. Wetted perimeter, Py *eceveecosasnacscarnnns fr
a
14, Hydraulic radius, r -p— Compute T ssasees ft

W

15. Channel S1OPE, 8 aseeecccsorssnascancsnnensas FL/EEL

16. Manning’s roughness coeff., N socicenceaacas
149 ¢2° glf?

17, VvV = = Compute V «ecv... ft/s

18: Flow 1engthy K e somame s deusisle iemiarate o aee ft
L

19, X = 3500 Vv Compute T, ...... hr

Space for as many as two segments per flow type can be used for each

Boes

0,13

3¢

s

iDOj

118

-1

e/

2000

0677

i3

WoB

memhﬁe
2,12

(D,00b

L2

+ =

20. Watershed or subarea 'I‘c or 'I't (add 'I't in steps 6, 11, and 19) ... 4ee.. hr

(210-VI-TR-55, Second Ed., June 1986)

2.1

.60 lfua

D-3



Worksheet 3: Time of concentration (T,) or travel time (T)

Progect _WAGNEL \ACH H%_ pawe

Checked

Date

"Locatien }59[6 QDb
Circle one: Present - Developed

Circle one:

NOTES:

T Tt through subarea

worksheet.

Include a map, schematic, or description of flow segments.

Space for as many as two segments per flow type can be used for each

(210-VI-TR-55, Second Ed., June 1986)

Sheet flow {Applicable to Tc only) Segment ID

l. Surface description (table 3=1) sveeesveeess Eﬁﬁﬂ;

2. Manning’s roughness coeff., n (table 3-1) .. W3

3. Flow length, L (total L < 300 £t) eeue..... . fe | 250

4., Two-yr 24-hr rainfall, Pz SresaE S SR in \F5

S»  Land $1ope; B s esvue osees s eins s seess s sisd see ELAEE 1006

6. Tt = QLQ%%ELE%%;;E Compute Tt e e hr f]Z_ * :721

P2 s

Shallow concentrated flow Segment 1ID

7. Surface description (paved or unpaved) ..... RNEEV/

8. Flow length, L wuueeevnnsnns evererenneees. £t | 2200

9. Watercourse <loPe, § weveeiiesveoesenannseas Ft/ft 000

10. Average velocity, V (figure 3-1) ....vuvene. ft/s /izL‘

5 Tt - 3680 v Compute '1‘t — hr 4fﬁ * a4é
Channel flow Segment ID
12. Cross sectional flow aTea, @ cceeescccaossss ft2

13. Wetted perimeter, Py, secerenrrencssssssnnnas ft

l4. Hydraulic radius, tv = ;E Compute T seccec., ft
15. Channel slope, s ......?.................... fe/fe

16. Manning’s roughness coeff., N ceeennsvanenns

17. Vv = 143 r:/3 51/2 Compute V ....... ft/s 22‘f4
18, Flow 1ength, L sevevevevereeeceeesneennneees £t | (026l

19 Z, o 36_€JLT)_V Compute T  ...... hr | [18 * l.16
20. Watershed or subarea T, or Tt (add 'I’t in steps 6, 11, and 19) ... ee.. hr 2"56

l-%i!aj

D-3



Worksheet 3: Time of concentration (T ¢) or travel time (T})

projece _WAGIMEK NPSP_F - _ - oy £ | Date _ -

wocstton i Ge, ; _ Checked ‘Date
Circle one: ese Developed
Circle one: Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T. only) Segment ID
1. Surface description (table 3-1) ..ceievaseces E—A,QE
2. Manning’s roughness coeff., n (table 3-1) .. g

3. Flow length, L (total L € 300 £t) .eevewre.. £t | 250

4, Two-yr 24-hr rainfall, Py ereiieiaiiiaae in .5

s Land slope, '8 wisessiemeie e hienas sweie s Sl EE 150@

0.8
6. T = 0.007 (aL)

Compute Tt sesaas hr ‘72- *

1L

t .
p 0.5 s0 4

2
Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) ..... ww
B Plow Jengthy L as swews geews sasass e e wleisi's ft 26%

9. ‘Watercourse BYope, B wwsews waves s oenes s eess s Pt 006

10. Average velocity, V (figure 3-1) ..iieeeeee. ft/s ]tz—

- L + 54
1l. Ty 3600 V Compute Tt asesie hr ,58 <
Channel flow Segment ID
12, Cross sectional flow area, @ seaecessascscsss ft2
13. Wetted perimeter, Py seecrcetracnsasincananas ft
14. Hydraulic radius, r -53 Compute T .eesees  ft
W

15. Channel Sl0DE; B wsevecenssaonns vonssaswsess LELEL

16. Manning’s roughness coeff., N ceecvssnananas

1.49 1_2/3 51/2

17. Vv = Compute V c.ee... ft/s Z.’[5

n

1B. Flow Leaptl, L eeowsmem cosee s e sisames s heee s ft [9’755}—

L
19. Tt TR . Compute T, ...... hr :H *

Xl

20. Watershed or subarea Tc or Tt (add '1't in steps 6, 11, and 19) ..veee.

(210-VI-TR-55, Second Ed., June 1986)

hr

149

L4

D-3



. Worksheet 3: Time of concentration (T,) or travel time (Ty)

lProjeét‘ V\/‘B@)Méf_ V\/%H - | ._By Ss

i..oca:_ion ‘, SUBK(, . ) - ' .‘ ‘ Checked

Circle one: Present Developed

Date

——

Date

Circle one: : Tt thfough subarea

NOTES: Space for as many as two segments per flow type can be used for each

worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T_ only) Segment ID
1. Surface description (table 3-1) ..cevccvcens

2. Manning’s roughness coeff., n (table 3-1) ..

3. Flow length, L (total L < 300 ft) seceseaass fr
4. Two-yr 24-hr rainfall, P2 S R in

5. Land 8lope, 8 wsisesveeswses s vieia snnaes onas TEIEE

_ 0.007 (a1)%-8

€ 0.5 BO.4
Pz s

6. T Compute 'I't B hr

.

Shallow concentrated flow Segment ID

7. Surface description (paved or unpaved) .....
8. Tlow length;, L we.cwensvenssosensnasessanan ft
9. Watercourse Elope, 6 csecsosccsvasssesnsseas FLffL

10. Average velocity, V (figure 3-1) .cicevsvesa ft/s

L
1L, 'I't = 3600 V Compute Tt ...... hr
Channel flow Segment ID
12. Cross sectional flow area, 3 cecvessccacsses ff.2
13, Wetted perimeter, Py *evcevercsesnssnnannens ft
l4. Hydraulic radius, r = ;E Compute T wssssis ft
w

15: Channel slope, 8 sisviisssnesenses bosasvinas TCIEL

16. Manning’s roughness coeff., N seccacsssocnas

2/3 112
4
17. Vv = L.4) rn 8 Compute V ....... fr/s
18. TFlow length, L seesevsssacannsonns sonees v ft
L
19. T: " 3600 V Compute Tt o e hr

3

-

=0

{5

83

483

215

u{na}s

H!MS
|53

+

)

20. Watershed or subarea Tc or 'rt (add 'I't in steps 6, 11, and 19) ....00s

(210-VI-TR-55, Second Ed., June

1986)

hr

2.80

(.08 ldﬂ

D-3



Worksheet 3: Time of concentration (T) or travel time (Ty)

rojece NAGNEC WeOkk  mSs o

-Location NBEL& ; ' o Checked Date

Circle one: resent ) Developed

Circle one: Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments.

Sheet flow (Applicable to T, only) Segment ID

l. Surface description (table 3=1) .iiveecenans P?BEE
2. Manning’s roughness coeff., n (table 3-1) .. .‘IS

3. Flow length, L (total L€ 300 £E) waussvvanss £t | 250
4. Two-yr 24-hr rainfail, P?_ § e AR ssesas in (,‘5

5% Yand -Slope; B un samaing Eaaiie s mamsars sansacuin o BELEE lm‘}—
85

0.8
6. T = 0.007 (aL)

Compute Tt T hr .

t . .
P05504

2
Shallow concentrated flow Segment ID
7. Surface description (paved or unpaved) ..... \ DE\/
B. Flow 1ength, L euvenenuonenonnensnonasanennns fr | 2000
9. Watercourse £1l0PE, 6 secvsssscssannsas o asue LELEL ’m4—
10. Average velocity, V (figure 3-1) .v.iveeunn. - ‘Tt)s l
1. T, 'R% Compute T, ...... hr ‘83 * = ‘&5
Channel flow Segment ID
12. Cross sectional flow area, @ seecesessccsecs ft2
13. Wetted perimeter, Py *eveesscsssecscncansans ft
14, Hydraulic radius, T _p_a Compute I ..sevee fr
15. Channel slope, s ..‘.J.. fr/tt
16. Manning’s roughness coeff., N secviuneescans (Y\U\&imlis
17, e 1289 e/ 5112 Bomputs T anscene Etfe | e

n

18, Flow 1ength, L eevevevenssrennneesnnneeaenne £t | BFA1N

L + -
15, T, = Compute T  ......  hr {07

| 0]

20. Watershed or subarea T, or '1't (add Tt in steps 6, 11, and 19) ....... hr

(210-VI-TR-55, Second Ed., June 1986)

L5

IanDIAﬂ

D-3
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!"*ttl***t*’*x*Rtftt*i!i**ﬂt*ﬁ"“t’*'t**f

E x
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* SEPTEMBER 1990 *
. VERSION 4.0 *
* A d
* RUN DATE 03/21/1991 TIME 08:10:19 *

X *

Akhkkkdkhkhkkdhdehtkhradh xRk rh ek hx sk

X X OXOXKXXX XXX

X X X X X

X X X X

X000 00X X XXXXX
X X X X

X X X X X

AEXXXXXERA R AR ARARRR AR A XA AR A XX KRR R R R TR R

= *
* U.S. ARMY CORPS OF ENGINEERS L]
* HYDROLOGIC ENGINEERING CENTER L
L] &09 SECOND STREET *
- DAVIS, CALIFGRMIA 5214 .
* (916) 756-1104 *
® *x

AR AERA AR AR RATER AR A AR ANk ARk RN AR kA AR A XK A

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITICN OF -AMSKX- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP B1. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT

LINE I e j ST e s v A Dy Eocciiianiy
1 (]
2 ID 100 YEAR, 6 HOUR STORM
3 ID WAGNER WASH
L3 10 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
5 10 JUNE 1990, ss
6 (o] REVISED DEC 1990, SS
7 D UTILIZING MCFCD PRESCRIBED METHODS
8 10 AREAL REDUCTION
9 10 CLARK UNIT HYDROGRAPH PLUS S-GRAPH WHERE NEEDED

*DIAGRAM

10 IT 3 300
1 10 5 0

* MARICOPA COUNTY RAINFALL DISTRIBUTICN

* WITH AREAL REDUCTION BASED UPON BASIN AREA

* BASED UPON BASIN AREACUHP1 PROGRAM DEVELOPED BY M
12 IN 15

LOSS RATE.GREEN AND AHFT INFILTRATION
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30
3
32
33
34
35
36
37

38
39
40
41
42
43

LINE

44
45
46
47
48
49
50
51
52

53
54

55
56
57

JD
PC
PC
pPC
JD
PC
PC
PC
JD
PC
PC
PC
JD
PC
PC
PC

KK
BA
LU
uI
ut
uI
ul
uI
Ul

KK
RL
RS
RC

RY

ID

KK
BA
LU
uI
uI
uI
Ul
uI
ul

KK
HC

KK
RL
RS

3.28

0.0
.075
.952
3.21

e.o
.087
967
3.02
0.00
.135
946
2.66
0.00
179
927

SuUBPa
.B2
Rl

54
340
445

RPb

7

.005
.088
.965

2.8

.100
.985

16
.015
152
974

90
.021
.201
.958

.16
54
374
414
95
16

FLOW
.06
60

.16

382
523
172
43
18

FLOW

.107
T

.012
120

.20
.75
.980

.035
.232
965

54
408
373

89

16

.08

420
486
125
18
18

-1

.014 .02z .030
127 .205 .366
.988 .000
.020 .031 039
163 .252 451
.9%0 .000
.Q30 048 .043
222 .304 472
.987 .000
.051 .07 .087
.281 .364 .500
976 .00a
59 176 200
453 535 649
337 313 277
88 7 54
16 16 16
0 a 0
8976 .005
80 95 105
0 0 .5
HEC-1 INPUT
....... Fesvarn s wmereBracsiassana O
60 158 210
455 498 584
452 411 374
106 103 98
18 18 18
18 18 0

Q76
.670

.105
.658

238
702
255
54
16

115

243
550
349
98
18

25
773

264

224
54
16

155

281
792
312
72
18

.054
.920

ol

.900

.105

J143
.841

292
335
179
33
16

306
718
288

18

.02
.939

N7&

.938

A9
912

.160

3N
485
145
16
16

330
629
260

18

PAGE 2



58
59

&1
62
63
64
65

67

69
70
71

72
73

T4
75
76
e
78
79

81
82
83

84
85

87

B9

LINE

91
92
93
94
95
96
97
98

100

RC

RY

KK
BA
LU
Ul
u1
uI
ul
uI
ul
U1
uI1

KK
HC

KK
BA
Ly
ul
ul
uI
uI
uI
uI
ut

KK
RL
RS
RC

RY

ID

BA
LU
ul
Ul
ur
ur
Ul
uI

HC

o

SUBPc
1.9
BT

81
381
679
704
386
134

25

25

SUBQa
1.0
79
L
304
755
340
98

17

RQa

508@

g
&5

83
459
961
420
131

25

.06 .08 1119 .005
80 %0 100 110 120
1 B 0 o] o2
.16
81 81 81 81 81
399 435 454 476 501
770 870 958 1080 1038
668 637 4601 339 524
363 312 264 234 187
134 M 81 81 81
25 25 25 25 25
25 25 25 25 25
.20
BT 57 57 57 184
321 340 363 392 426
693 619 563 520 486
317 290 are 252 217
93 93 83 57 57
AT 17 17 17 17
17 17 0 0 0
5
FLOW -1
.06 .08 12461 .006
60 70 80 95 105
1 .5 0 0 ]
HEC-1 INPUT
....... LisacviviraD s ave s sdlbmas e b o wi il
.20
83 83 83 141 271
490 525 566 620 659
861 785 726 679 641
393 352 299 237 184
83 83 a3 83 60
25 25 25 25 25

130

263
530
934
495
144
81
25
25

200
449
157
168
57
17

115

31
747
582
146
25
25

210

274
567
856
470
144
81
25
25

224
5Q2
431
153
57
17

358
8%0
538
146
25
25

312

795
431
143
58
25

262
577
395
100
47
17

395
993
499
136
25
25

347
634
744
406
134

25

25

278
475
367
100
17
17

429
1094
461
136
25
25

PAGE 3



101
102
103
104
105
106

107
108
109
110
m
112
113
114
115

116
17

118
119
120
121
122
123
124
125
126
127

128
129
130
131
132
133

LINE

134
135
136
137
138
139
140
141
142
143

144

KK
RL
RS
RC

RY

KK
BA
LU
uI
ul
uI
ul
ur
ul

KK
HC

BA
Lu
uI
uI
Ul
uI
uI
uI
Ul

KK
RL
RS
RC

RY

1D

BA
Ly
uI
ut
uI
Ul
uI
uI
Ul

KK

mogm

SUBGc

.79
40
229
424
188
40
12

SUBRa
1.4
a9

7
380
902
373
117

2z

RRa

wo &~

SUBRb
2.2
.79
108
559

1289
715
192

33
33

5
FLOW -1
.06 .08 9504 .006
80 20 100 110
1 .5 0 o)
.20
40 40 40 85
264 266 290 311
385 355 331 311
162 133 15 72
40 40 25 12
12 12 12 12
.20
7 71 (4! 7
403 427 488 532
796 724 668 621
350 329 280 235
117 77 B 7
22 22 22 22
22 22 0 0
5
FLOW -1
.06 .08 11827 .004
80 90 100 110
1 .5 0 0
HEC-1 INPUT
....... e oA R B o B ok
ol
108 108 108 108
596 628 665 715
1447 1325 1187 1084
670 631 576 236
192 185 178 178
33 33 33 33
33 33 33 33

120

134
345
282
7
12
12

225
559
585
205
7
22

295
773

506
160
33
33

130 210
1 5
154 183 197 216
400 474 532 481
260 239 220 201
69 66 66 48
12 12 12 12
12 12 0 0
250 278 329 349
624 713 817 937
508 470 439 413
142 126 126 118
71 31 22 22
22 22 22 22
0 0 Q o
130 210
1 5
....... TN o e | PR [
365 415 481 519
822 280 988 1143
939 884 841 773
447 390 1 261
108 108 108 108
33 33 33 33
33 0 0 0
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145

146
147

148
149
150
151
152
153
154
155
156

157
158
159
160
161

162
163
164
165
166
167

168
169
170
171
172
173
174
175
176
177

LINE

178
179
180
181
182
183
184

185
186
187

HC

KK
HC

KK
KM
RL
RS
sV
SE
sQ
SE
ST

KK
KM
DT
DI

KK
BA
Lu
uc
UA
UA

KK
KM
KM
RL
RS
sV
SE
5Q
SE
ST

10

KK
KM
RL
RS
RC

RY

KK

BA
L

20 43 75 96
.048 .069
5 -]
128
6
....... [ PRV OIS GRS A . S - SR ||
68 3 123
1.0 2.0 3.0

2
ALL
.}
SR-PQ
ROUTE FLOW THROUGH DETENTION UP CAP
10
1 STOR -1
0 553 1148 2316 2705
1543 1550 1552 1555 1556
0 0 128 587 600
1543 1550 1552 1555 1556
1556 13200 3.2 1.5
DCAP
HALF OF FLOW COMING OUT OF EITHER CHUTE.
DR
0 100 500 800
0 50 250 400
SUBA
22
.84 .29
(667 .782
0 3 5 8 12
100
SR-A
ROUTE THROUGH STRUCTURE
1-57X38 CSP
5
1 STOR &
0 .002 .008 .017 .03
0 1 2 3 4
0 32.5 61 84 109
0 2 3 4 5
6 150 i3 1.5
HEC-1 INPUT
....... , SO VY. DD, .
RA-A1
ROUTE A THROUGH A1
5
5  FLOW -1
040 .035  .040 12000 .010
0 50 55 58 &3
3.0 2.0 1.0 0 0
SUBA1
1.06
.81 .25

PAGE 5



188
189
190
191
192
193
194

195
196
197
198

199
200
201
202
203
204
205

206
207
208
209

210
2N
212
213
214
215
216

217
218
219
220
221
222
223
224
225

LINE

226
227
228
229

230

Ul
Ul
ul
ul
ul
ul
ul

KK
KM
KM
HC

KK
KM
RL
RS
RC

RY

KK
KM
KM
HC

KK
KM
RL
RS
RC

RY

KK
BA
Lu
uI
uI
uI
uI
uI
ul

D

KK
KM
KM
HC

KK

54 54 54 54 54
283 299 118 339 363
678 692 612 553 509
335 315 289 267 252

%5 91 88 88 72
16 16 16 16 1
16 16 16 16 16
CP-A'S
CONCENTRATION POINT A'S
SUBA + SUBA1
2
A'S-11
ROUTE A'S TO 11
5
2 FLOW A
040  .035  .040 4300 .02
0 50 95 100 115
3.5 1.5 1.0 0 o
cP-11
CONCENTRATION POINT 11
SUBP + SUBQ + CP-A'S
2
R11-12
ROUTE 11 TO 12
5
2 FLOW 1
040  .035  .040 2000  .015
0 50 55 60 100
4.5 3.0 1.0 0 0
suBB1
1.25
.80 .25
70 70 70 70 134
397 423 452 497 534
777 702 643 597 561
342 318 269 210 180
76 70 70 70 57
22 22 22 22 22
HEC-1 INPUT
....... L PRS- WO SURTRPE WO
cp-12
CONCENTRATION POINT 12
SUBB1 + SUBA1 +CP-11
2
R12-13

163
394
474
223
54
16
16

120
1.0

105
1.0

230
577
521
124
22
22

186 206 247 261
417 457 524 616
446 420 393 358
193 154 127 95
54 54 54 40
16 18 1< 1%
0 0 0 0
125 205
1.5 3.5
110 160
3.0 4.5
269 312 339 37
669 799 8%0 892
474 437 410 370
124 118 115 115
22 22 22 22
22 22 22 0
....... Tovw s Beaie sz s P s 10

PAGE 6



231
232
233
234
235
236

237
238
239
240
241
242
243
244

245
246
247
248
249
250
251

252
253
254
2335
256
257

258
259
260
261
262
263
264

265
266
267
268
269
270

LINE

271
272
273
274

KM
RL
RS
RC

RY

KK
BA
Lu
ul
uI
uI
ul
UI

KK
KM
RL
RS
RC

RY

BA
LU
uc
UA
UA

KM
RL
RS
RC

RY

KK
BA
Ly
uc
UA
UA

ID

KK
BA
Lu
uc

ROUTE 12 TO 13

5
3 FLOW -1
.040 .035 .040 5500 .015
0 50 55 60 100 105 110 160
4.5 3.0 1.0 a g 1.0 3.0 4.5
suBCt
.85
.81 .25
57 57 57 74 187 216 261 288
367 408 442 508 628 711 706 608
456 419 374 342 310 281 253 208
100 96 93 82 57 57 57 40
AT 17 17 17 17 17 b ¢ 17
RC1-13
ROUTE €1 TO 13
3
1 FLOW -1
.040 .035 .040 2500 .015
o] 50 35 &0 100 105 110 160
4.5 3.0 1.0 0 0 1.0 3.0 4.5
SUBD1
.34
.80 ¢ 39
.850 .898
0 3 5 8 12 20 43 75
100
RD1-13
ROUTE D1 TO 13
5
1 FLOW =1
.040 .035 .040 1800 .015
8] 50 55 &0 100 105 110 160
4.5 3.0 1.0 0 0 1.0 3.0 4.5
SUBG1
.19
.80 28
817 1.019
0 3 5 8 12 20 43 75
100
HEC-1 INPUT
....... [P E P (SR Rl s TR . (Mot e (IR
SUBS
.55
.78 .20
.833 .505

33
542
163
17
17

338
494
111
17
17

96

96
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275
276

277
278
279
280

281
282
283
284
285
286
287

288
289
290
291
292
293
294

295
296
297
298
299
300
301

302
303
304
305
306
307

308
309
310

311
312
313
314
315
316

LINE

UA 0 3 5 8 12 20

UA 100

KK CP-13

KM CONCENTRATION POINT 13

KM SUBS + SUBR + CP-14

HC 5

KK R13-14

KM ROUTE 13 TO 14

RL 5

RS 2 FLOW -1

RC .040 .035 .040 3000 .015

RX 0 20 55 60 100 105

RY 4.5 1.5 0.5 0 0 0.5

KK SUBWY

BA 28

LU .81 .26

uI 23 23 33 80 99 117

uI 248 296 257 218 193 172

ul 71 45 40 38 30 23

Ul 7 7 7 74 7 7

KK RH1-14

KM ROUTE H1 TO 14

RL 5

RS 1 FLOW =1

RC .040 .035 .040 1500 .015

RX 0 50 55 60 100 105

RY 4.5 3.0 9.0 0 ¥] 1.0

KK  SUBI1

BA .18

Lu .81 .26

uc .750 .805

UA 0 3 5 8 12 20

UA 100

KK DR

KM  RETRIEVE FLOWS FROM CAP OVERCHUTE AT ST. 181400

DR DR

KK RR-T

RL 5

RS 5 FLOW =1

RC .040 .035 .040 7500 .02

RX 0 60 65 70 85 90

RY 3.5 3.0 1.0 0 0 1.0
HEC-1 INPUT

| o T Tagaassns Brssmann Bigres i el 5

43

140
1.5

131
148
23

110
3.0

43

95
3.0

75

160
4.5

147
131
12

75

145
5.3

168
114

96

193
96

96



317
318
319
320
321
322
323
324

325
326
327
328
329

330
3N
332
333
334
335

336
337
338
339
340
341
342

343
344
345
346
347
348

349
350
351
352
353
354
355

356
357
358
359
360
361

LINE

KK SUBT
BA 49
Lu .79 .21
uI 33 33 &3 43 108 125 150 165
uI 211 235 255 293 362 410 407 351
uI 263 241 216 197 179 12 146 120
Ul 58 55 54 47 33 33 33 23
uI 10 10 10 10 10 10 10 10
KK CP-14
KM CONCENTRATION POINT 14
KM SUBT + SUBI + SUBH + CP-13+ SUBR
KM ALL CONTRIBUTING WATERSHEDS ON UPSTREAM SIDE OF BRIDGE
HC 5
KK SuBB
BA .07
LU .82 .26
uc P I d .704
UA 0 3 S 8 12 20 43 95
UA 100
KK R1-2
KM ROUTE 1 TO 2
RL 5
RS 1 FLOW -1
RC .025 .020 .025 1500 .020
RX 0 5 10 15 165 170 175 180
RY 8.0 7.0 6.0 0 0 6.0 7.0 8.0
KK SUBCY
BA 51
LU .64 .10
uc .367 .285
UA 0 3 5 8 12 20 43 75
UA 100
KK  RCU-2
KM ROUTE CuU TO 2
RL 5
RS 4 FLOW -1
RC .040D .035 .040 10600 .02
RX 0 60 65 70 85 90 95 145
RY 3.5 3.0 1.0 0 o] 1.0 3.0 3:5
KK SUBC
BA .53
Lu .83 .26
uc .633 .566
UA 0 3 5 8 12 20 43 75
UA 100
HEC-1 INPUT
1 S, Micca wia ate o B0 e e B ugcqiunie Keiomoisine R —— . FR—

180
313
T
10
10

195
285

10
10

96

96

96

PAGE 9



362
363
364
365

366
367
368
369
370
3N
372

373
374
375
376
377
378

379
380
381
382

383
384
385
386
387
388
389

390
39
392
393
394
395

396
397
398
399

400
401
402
403
404
405
406

KK
KM
KM
HC

KK
KM
RL
RS
RC

RY

KK
BA
Lu
uc
UA
UA

KK

KM
HC

KK
KM
RL
RS
RC

RY

KK
BA
LU
uc
UA
UA

KK
KM

HC

KK
KM
RL
RS
RC

RY

cp-2

CONCENTRATION POINT 2

SUBCU + SUBC + CP-1

CONCENTRATION POINT 3

CONCENTRATION POINT 4

3
R2-3
ROUTE 2 70 3
1 FLOW
.025 .020
0 5
8.0 7.0
SuBD
27
.82 2r
667 696
0 3
100
cP-3
SUBD + CP-2
2
R3-4
ROUTE 3 TO 4
1 FLOW
.025 .020
0 5
8.0 7.0
SUBE
17
.80 .2h
.683 .987
0 3
100
CP-4
SUBE + CP-3
2
R4-5
ROUTE 4 TO 5
1 FLOW
.025 .020
0 5
8.0 7.0

.g25

10
6.0

.a25

10
6.0

5
]

.025

10
6.0

3000
15

15

1000
15

.020

165 170
0 6.0
12 20

.020

165 170
0 6.0
12 20

.020

165 170
0 6.0

175
7.0

43

173
78

43

175
7.0

180
8.0

75

180
8.0

75

180
8.0

96

96



LINE

407
408
409
410
41
412

413
414
415
416

417
418
49
420
421
422
423

424
425
426
427
428
429

430
431
432
433

434
435
436
437
438
439
440

441
442
443
Lk
445
446

447
448

KK
BA
Lu
uc
UA
ua

KK
KM

HC

KK
KM
RL
RS
RC
RX
RY

KK
BA
Ly
uc
UA
UA

ZE2R

HC

KK
KM
RL
RS
RC

RY

BA
Lu
uc
UA
UA

KK

....... Neasscapirmmmon wansswrd Do woeri, silea &
SUBF
.06
.79 .22
.400 442
e] 3 5 8
100
CP-5
CONCENTRATION POINT 5
SUBF + CP-4
2
R5-6
ROUTE 5 TO 6
5
1 FLOW -1
.025 .020 .025 1300
0 5 10 15
8.0 70 6.0 o]
SuBG
.04
.81 25
T .359
0 3 5 8
100
Ccp-6
CONCENTRATION POINT &
SUBG + CP-5
2
R&6-7
ROUTE & TO 7
5
1 FLOW -1
.025 .020 .025 2000
0 5 10 15
8.0 7.0 6.0 0
SUBH
.02
.81 25
.367 .586
0 3 5 8
100
cP-7

HEC-1 INPUT

CONCENTRATION POINT 7

12

.020

165

12

.020

165

1?2

20

170
6.0

20

170
6.0

20

43

175
7.0

43

175
7.0

43

fie

180
8.0

73

180
8.0

75

96

96
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449
450

LINE

451
452
453
454
455
456
457

458
459
460
461
462
463

464
465
466
467
468
469

470
471
472
473
474
475

476
47

478
479
480
481
482
483
484

485
486
487
488
489
490

KM
HC

ID

KK
KN
RL
RS
RC
RX
RY

KK
BA
LU
uc
UA
UA

KK
RL
RS
RC

RY

KK
BA
LU
uc
UA
uA

KK
HC

KK
KM
RL
RS
RC

RY

KK

Ly

uc

UA
UA

5

-1
.040
as
1.0

SUBK + CP-6
2
....... IR T
R7-8
ROUTE 7 TO 8
1 FLOW
.025 .020
0 5
8.0 ARG
SUBIUa
.98
.78 .16
767 .628
0 3
100
RIUa
4 FLOW
.04 .035
0 40
3.5 1.5
SUBIUb
97
.78 16
.383 .187
0 3
100
CIu
2
IUR-1
ROUTE IU THROUGH I
2 FLOW
.040 .035
0 40
3.5 1.5
SuBI
.85
79 19
667 .556
0 3
100

HEC-1 INPUT

1800
15

9504

5100

j=]

.020

165

12

.03

105

12

.02
105

12

170
6.0

20

110
1.0

20

110

1.0

20

175
7.0

43

135
1.5

43

135

1.5

43

180
8.0

75 S0 96

175
3:5

75 90 96

175

3.5

75 %0 96
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485

491

495

499

506

512

316

523

529

534

539

546

552

560

370

577

583

587

CP-1I
EPRB i mpmeszaness
v
v
R8-9
suUBJ
2 .
v
v
R9-10
sUBK
CPYDsiswesansinmoas
CP-14A. .. .cvnnn..
v
v
R14=15
SUBL
suBu1
v
v
SR-U1
v
v
U1R-U
CP-U
v
v

SuBI

SUBU



491
492
493
494

LINE

495
496
497
498

459
500
501
502
503
504
505

506
507
508
509
510
511

512
513
314
315

516
317
518
519
520
521
522

523
524
525
526
527
528

529
530
331
532
533

KK
KN
KM
HC

1D

KK
KM
KM
HC

KK
KM
RL
RS
RC

RY

KK
BA
LU
uc
UA
UA

KK
KM
KM
HC

KK
KH
RL
RS
RC

RY

KK
BA
Lu
uc
UA
UA

KM
KM
KM
HC

CcP-1
CONCENTRATION POINT I
SUBIU + SUBI
2
HEC-1 INPUT
....... N im satiosvi B Go sba o R e S e S N e s e s o e e
CcP-8
CONCENTRATION POINT 8
CP-1 + CP-7
2
R8-9
ROUTE 8 TO ¢
5
1 FLOW -1
.025 .020 .025 1000 .020
0 5 10 15 165 170 175
8.0 7.0 6.0 0] 0 6.0 7.0
SUBJ
.26
.81 25
A .786
0 3 5 8 12 20 43
100
CP-9
CONCENTRATION POINT 9@
SuB8 + CP-8
2
R9-10
ROUTE 9 TO 10
5
1 FLOW -1
.025 .020 025 2500 .020
0 5 10 15 165 170 175
8.0 7.0 6.0 0 0 6.0 7.0
SUBK
.12
.81 ]
767 1.207
0 3 5 8 12 20 43
100
cP-10

CONCENTRATION POINT 10

SUBK + CP-9

ALL FLOW IN THE INTERCEPTOR CHANNEL

2

180
8.0

75

180
8.0

73

....... e [
0 96
90 96
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534
535
536
53
538

LINE

53¢
540
541
542
343
564
545

546
547
548
549
550
351

552
533
554
555
556
557
558
359

560
561
562
563
564
565
566
567
568
569

570
571
572
573
574
575
576

KK
KM
KM
KM
HC

ID

KK
KM
RL
RS
RC

RY

KK
BA
Ly
uc
UA
UA

KK
BA
L
uI
Ul
Ul
Ul
uI

KK
KM
KM
RL
RS
sV
SE
sQ
SE
ST

KK

RL

RS

RC

RY

219
6.5

75

146
262
62

321

~ §§ -~

123

CP-14A
CONCENTRATION POINT 14A
CP-16 + cP-10
ALL CONTRIBUTING WATERSHEDS ON DOWNSTREAM SIDE OF BRIDGE
2
HEC-1 INPUT
....... TaumeeedBiminannde s oo wls o e D s v b eyl ol
R14-15
ROUTE 14 TO 15
5
2 FLOW -1
.040 .035 .040 3000 .015
0 85 88 a7 167 168 169
6.5 1.0 0.5 0 0 0.5 1.0
SUBL
1.36
.80 22
.B867 .829
0 3 5 8 12 20 43
100
SuUBU1
.39
o .18
28 28 28 51 @5 113 132
192 212 238 297 344 146 295
197 177 162 142 131 i1 84
46 40 28 28 28 15 8
8 8 8 8 8 8 8
SR-U1
ROQUTE THROUGH STRUCTURE
2-10X3 RCBC
5
1 STOR -1
0 .0a? .026 .059 .105 164 .236
0 1 2 3 4 5 6
0 60 175 300 440 520 620
0 1 2 3 4 5 é
T 100 2 15
U1R-U
ROUTE U1 THROUGH U
5
1 FLOW -1
.040 .035 .040 1500 .010
0 50 53 58 63 73
3.0 1.0 0.5 0 0 0.5 1.0

3.0

159
237
49

PAGE 13

96



577
578
579
580
581
582

LINE

583
584
585
586

587
588
589
590
591
592
593

594
595
596
597
598
599

601
602
603
&04
605

607

610
611
612
613
614
615
616

617
618
619
620

KK
BA
Lu
uc
UA
LA

10

KX
KM
KM
HC

KK
KM
RL
RS
RC

RY

KK
BA
Ly
uc
UA
UA

KK
KM
KM
RL
RS
sV
SE
sQ
SE
ST

KM
RL
RS
RC

RY

KK
BA
Ly
uc

SuBy
.03
it A3
.400 315
0 3 5 8 12 20 43 75 %0 96
100
HEC-1 INPUT
....... B0 e s ey o o e B e e B A s R H o o S e S0 4 B s B E
cP-U
CONCENTRATION POINT U
SUBU1 + SUBU
2
RU-15
ROUTE U TO 15
5
2 FLOW -1
.040 .035 .040 2300 .015
0 50 31 52 132 133 134 184
5.0 4.0 0.5 0 0 0.5 4.0 5.0
SUBV1
45
A9 .21
.900 664
0 3 5 8 12 20 43 75 90 96
100
SR-V1
ROUTE THROUGH STRUCTURE
2-10X3 RCBC
5
1 STOR -1
0 .009% .037 .083 47 .230 .33 .450 «317
(0] 1 2 3 & 5 6 7 7.5
0] 60 175 300 440 520 620 680 720
0 1 2 3 4 5 -] T 7D
7.5 100 il 1.5
VIR-V
ROUTE V1 THROUGH V
5
1 FLOW -1
.040 .035 .040 2800 .010
0 50 55 58 63 75 123
3.0 1.0 0.5 0 0 0.5 1.0 3.0
suBv
by
9 .22
.550 b6
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621
622

623
624
625
626

LINE

627
628
629
630

631
632
633
634
635
636
637

638
639
640
641
642
643

644
645
646
647
648
649

650
651
é52
653
654
635
656

657
658
659

661
662

UA
UA

KK
KM
KM
HC

D

KK
KM
KM
HC

KK
KM
RL
RS
RC

RY

KK
BA
Lu
uc
UA
UA

KK
BA
Lu
uc
UA
UA

KK
KM
RL
RS
RC

RY

KK
BA
Lu
uc
UA
UA

0 3 5 8 12 20 43 75
100
cpP-v
CONCENTRATION POINT V
SUBV1 + SUBV
2
HEC-1 INPUT
....... Vewen v s an seadevamsssbvnrinss Fe ammilimes s L sl
cP-15
CONCENTRATION POINT 15
CP-U + CP-V + CP-17
%
R15-16
ROUTE 15 TO 16
5
2 FLow -1
.040  .035  .040 3000 .015
0 S0 91 92 172 173 174 224
7.0 1.0 0.5 0 0 0.5 1.0 7.0
SUBH
1.56
.79 .24
983 .929
0 3 5 8 12 20 43 75
100
SUBW1
.04
.81 .25
400 497
0 3 5 8 12 20 43 75
100
W1R-W
ROUTE W1 THROUGH W
5
2 FLoM K
.040  .035  .040 3300 .010
0 50 55 58 63 68 73 123
3.0 2.0 1.0 0 0 1.0 2.0 3.0
SuBwW
.10
.82 .26
667 674
0 3 5 8 12 20 43 75
100

0 96
....... PR |
0 96
S0 96
90 96
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664
665

667

669
670
671
672
673

LINE

674
675
676
677
678
679

691
692

693
694
695
696

697
698
699
700

701
702
703
704
705

KK
KM
KM
HC

KK
KM
RL
RS
RC

RY

0

KK
BA
Lu
uc
UA
UA

KK
KM
RL
RS
RC

RY

KK

LU
uc
UA
UA

KK
KM
KM
HC

KM
KM
HC

KK

RL

RS
RC

CP-W
CONCENTRATION POINT W
SUBW1 + SUBW
2
RU-16
ROUTE W TO 16
5
1 FLOW =
.040  .035  .04D 1000  .D15
0 50 51 52 132 133 134 184
5.0 4.0 a.s 0 0 0.5 4.0 5.0
HEC-1 INPUT
....... o (TN SRPOPL. NCRIIE NI RTINS NROTPRN SUPR,
SUBX1
.04
.81 .23
350 .428
0 3 5 8 12 20 43 75
100
X1R-X
ROUTE X1 THROUGH X
5
2 FLOW A
040  .035  .040 3000  .010
0 50 55 58 63 68 73 123
3.0 2.0 1.0 0 0 1.0 Z.6 3.5
SUBX
.08
.82 .26
717192
0 3 5 8 12 20 43 75
100
CP-X
CONCENTRATION POINT X
SUBX1 + SUBX
2
CcP-16
CONCENTRATION POINT 16
CP-W + CP-X + CP-15
4
R16-17
ROUTE 16 TO 17
5
2 FLow -1
.040  .035  .040 3000  .015

96

96
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706
707

708
709
710
il
72
713
714
715
716
[aky

LINE

718
719
720
721
722
723
726
725

726
727
728
729
730
731
732
733
734
735

736
737
738
739
740
741
742

743
744
745
746
747
748

749

RX
RY

KK
BA
Lu
ul
Ul
Ul
Ul
(1
ul
uI

10

KK
BA
Lo
uI
uI
UI
uI
Ul

KK
KM
KM
RL
RS
sV
SE
s@
SE
ST

KK
KM
RL
RS
RC

RY

KK

Lu

uc

UA
UA

0 80 81 82 162 163 164
8.0 1.0 0.5 0 0 0.5 1.0
SUBN
.89
.78 .22
48 48 48 48 72 158 178
264 280 300 324 352 374 416
590 523 474 437 407 384 357
258 238 223 191 159 138 91
9 70 48 48 48 48 32
15 15 15 15 15 15 15
15 15 o] ] 0] 0] 0
HEC-1 INPUT
....... Twrmss v i o wmwcs e Doerans s Mmooy o455 DRy I WS 5 T30 T
SuUBY1
.35
.80 .23
24 24 24 36 80 94 12
159 177 193 227 274 316 279
185 166 150 137 122 113 95
41 39 38 24 24 24 18
7 i£ 7 7 7 7 T
SR-Y1
ROUTE THROUGH STRUCTURE
1-10X4 RCBC
5
1 STOR -1
0] .015 .03 .138 .245 .382
0 1 2 3 4 5
0 57 88 155 230 300
0 1.5 2 3 4 5
5 100 e 125
Y1R-Y
ROUTE Y1 THROUGH Y
5
2 FLOW |
.040 .035 .040 4800 .010
0 50 55 58 63 68 73
3.0 2.0 1.0 o] 0 1.0 2.0
susY
.15
.80 .22
L767 .838
0 3 5 8 12 20 43
100
CP-Y

214
8.0

203
479
327
85
15

123
243
72

123
3.0

75

228
560
30
84
15

134
219
55

246
638
282
79
15

145
200
42

96
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750
751
752

7353
754
755
756

757
758
759
760
761
762
763

LINE

764
765
766
767
768
769

770
77
e
773
774
775
776

777
778
79
780
781
782

783
784
785
786

787
788
789
790
™
792

KM
KM
HC

KK
KM
KM
HC

KK
KM
RL
RS
RC
RX
RY

KK
KM
RL
RS
RC

RY

KK
BA
Lu
uc
UA
UA

KK
KM
KM
HC

BA
LU
uc
uA
UA

CONCENTRATION POINT Y
SUBY1 + SUBY
2
CcP-17
CONCENTRATION POINT 17
SUBN + CP-Y + CP-19
3
R17-18
ROUTE 17 TO 18
5
1 FLOW -1
.040 .035 .040 2000 .015
0 85 86 87 167 1468
8.0 1.0 0.5 0 0 0.5
HEC-1 INPUT
....... : [V DR | BT (ORI . SO, .
SuBQU
.84
a7 e £
417 .282
0 3 5 8 12 20
100
OUR-0
ROUTE QU THROUGH O
5
5 FLOW -1
.040 .035 .040 16000 .02
0 60 65 70 85 S0
4.5 2.0 1.0 0 o] 1.0
suBo
1.61
.78 .19
1.083 .949
0 3 5 8 12 20
100
CP-0
CONCENTRATION POINT O
SUBOU + SUB 0
2
SuBz1
.08
.81 .25
.567 .552
0 3 3 8 12 20
100

169
1.0

43

95
2.0

43

43

219

8.0
....... 8. o e a®
75 S0

145

4.5
75 S0
75 90

10

96

96

9%

PAGE 18



793
794
795
796
797
798
799
800
801
802

803
804
805

807
808

LINE

810
81
812
813
814
815

816
817
818
819

820
821
822

823
824
825
826
827
828

829
830
831
832
833

834

KK
KM
KM
RL
RS
SV
SE
sQ
SE
ST

KK
KM
RL
RS
RC

RY

D

KK
BA
LU
uc
UA
UA

KK
KM
KM
HC

KK
KM
HC

KK
BA
Ly
uc
UA
UA

KK
KM
DT
DI

KK

SR-11
ROUTE THROUGH STRUCTURE
2-28X%20 CSP + 2-35X24 CSP

5
1 STOR -1
0 015 .031 .138 .183
0 1 2 3 375
0 26 T4 114 128
0 1 2 3 3.5
3.5 100 iR 1.5
11R-12
ROUTE Z1 THROUGH SuBZ
5
2 FLOW -1
.040 .035 .040 4500 .010
Q 50 55 58 &3 68 73
3.0 2.0 1.0 4} 0 1.0 2.0
HEC-1 INPUT
..... TR - e R [ o SRR O WP R o (Al S
SuUBZ
.16
.81 .25
.683 .667
0 3 5 8 12 20 43
100
CP-2
CONCENTRATION PQINT Z
SuBZ1 + SUBZ
2
CP-18
0+I+CP-17
3
suB31
1.29
.75 A2
.867 .926
0 3 5 8 12 20 43
100
DIV31

DIVERT ALL CULVERT FLOW TO BE RETRIEVED LATER
D31

0 1000
0 1000
SUB30

123

3.0
....... R Rl O
75 96
75 96
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835
836
837
838
819

840
841

842
843
844
845
846

847
848
849
850
851
852

LINE

853
854

855
856
B57
858
859

861
862
863
864
865

867

869
870
871
B72
873

874
875

BA
LU
uc
UA
UA

KK
HC

KK
KM
DT
DI

KK
BA
LU
uc
UA
UA

ID

KK
HC

KK
KM
DT
DI

KX
BA
Ly
uc
UA
UA

KK
KM
HC

KH
oT
DI

KK
BA

.01

.81 .32
.150 114
0 3 5 8 12 20 43 75
100
CP-30
2
DIV30
DIVERT CULVERT FLOWS AT CP-30
D30
0 1000
0 1000
suB29
.01
.81 32
.383 914
0 3 5 8 12 20 43 75
100
HEC-1 INPUT
..... Vi vav@himisa we eBles paeanisasm e N saBuseeain T e spemed
CP-29
2
DIV29
DIVERT CULVERT FLOW AT CP-29
D29
0 &6 5000
0 66 66
SuBz28
.0
.81 .32
.183 A79
0 3 5 8 12 20 43 75
100
cP-28
COMBINE 28 AND OVERFLOWS FROM 29
2
DIves
DIVERT CULVERT FLOW AT CP-28
D28
0 30 5000
0 30 30
SUB26
.08

96

96

96
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876
877
878
879

880
881
882

883
884
885

887

889
890
891
892

893
894
895
896
897

LINE

898
899

01
902
903

904
905

FO7

10

911
912
913
914
915
916

N7

LU
uc
UA
UA

KK
KM
HC

KK
KM
KM
RL
RS
SV
SE
sQ
SE
ST

KK
KM
DT
DI

ID

KK
BA
Lu
uc
UA
UA

KK
HC

KK

DT
DI

BA
LU
uc
UA
UA

KK

.81 .32
. 483 .583
0 3 5 8 12
1c0
CP-26
COMBINE SUB26 WITH OVERFLOW FROM 28
2
SR-26
ROUTE THROUGH STRUCTURE
2-49X33 CSP
5
1 STOR -1
0 .006 .023 .052 .103
0 1 2 3 4
0 33 54 94 130
0 15 2 3 5
4 100 i Y5
DIV26
DIVERT CULVERT FLOWS AT CP-26
D26
0 5000
0 5000
HEC-1 INPUT
....... Viricisorn w s Bomapaiarai b s waissaod hsweniar v 900
SUB25
.06
.81 32
483 574
0 3 5 8 12
100
CcP-25
2
DIV25
DIVERT OVERFLOW TO SUB24
D25
0 0 200 500 5000
0] 0 97 397 4LB97
SuB24
.03
.81 32
.300 .288
0 3 5 8 12
100
CcP-24

20 43 75
....... B viini maiea s o8
20 43 73
20 43 75

96

96

96
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918
219

920
921
922
923
924

925
926
927
928
929
930

931
932
933

934
935
936
937
938
939
940
941
942
943

LINE

Qb4
945
946
947
948

949
950
951
952
953
954

955
956

957
958
959

KM
HC

KK
KM
DT
DI

KK
BA
LU
uc
UA
UA

KK
KM
HC

KK
KM
KM
RL
RS
SV
SE
5Q
SE
ST

ID

KK
KM
DT
DI

KK
BA
LU
uc
UA
UA

KK
HC

KK
KM
KM

COMBINE SUB24 WITH OVERFLOWS FRCM SUB25
2
DIvZé
DIVERT CULVERT FLOW AT CP-24
D24
0 17 500
0 17 17
SuB23
1.23
.72 .08
.883 .931
0 3 5 8 12 20 43 75 0 96
100
cp-23
COMBINE FLOWS FROM SUB23 AND OVERFLOWS FROM SUB24
2
SR-23
ROUTE THROUGH STRUCTURE
4-10X4 RCBC
5
1 STOR -1
0 017 .069 A5 Ry ] .430 .620 .27
0 1 2 3 4 5 é 6.5
0 228 352 620 920 1200 1480 1600
0 1 2 3 4 5 6 6.5
6.5 100 .2 1.5
HEC-1 INPUT
....... 2[R N (RO R e e e . SR o
DIva23
DIVERT CULVERT FLOWS AT CP-23
D23
0 5000
0 5000
suez21i
.02
.7 .05
.67 .552
0 3 5 8 12 20 43 75 S0 96
100
cp-21
2
SR-21

ROUTE THROUGH STRUCTURE
1-28X30 csp



960
961
962
963
964
965
966

967

949
970
971

972
973
974
975
976
977

978
979

980
981
982
983
984
985
986
987
988
989

LINE

991
952
993
994

1002
1003

RL
RS
sV
SE
sQ
SE
ST

KK
KM
oT
DI

KK
BA
Lu
uc
UA
UA

KK
HC

KK
KM
KM
RL
RS
sV
SE
sQ
SE
ST

ID

KK
KM
DT
DI

EER

uI
uI
Ul
uI
Ul
13

g
1 STOR -1
0 .004 .015 .024
0 1 2 2.3
0 12 32 38
4] 1 2.5
2.5 100 145
DIV21
DIVERT CULVERT FLOW AT CP-21
021
0 5000
a 5000
suB20
.03
.71 .05
.333 .388
0 3 5 8 12 20 43 75 90
100
cP-20
2
RS-20
ROUTE THROUGH STRUCTURE
2-35X24 CSP
5
1 STOR -1
0 .004 .015 .034
0 1 2 &
0 14 42 68
a 1 2 3
3 100 .2 1.5
HEC-1 INPUT
....... Wirie simcnis SBute bem) e o8 i TR R SR A e B RS 02 SR it v B 5 B0
DIv20
DIVERT CULVERT FLOWS AT CP-20
D20
0 5000
0 5000
sUB1S
.66
.7 .05
39 39 39 39 95 135 154 182 196
227 246 266 293 314 361 438 486 497
387 354 328 307 282 256 237 217 197
159 129 11 59 59 55 54 54 42
39 39 25 12 12 12 12 12 12
12 12 12 12 12 12 0 0 o

96
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184
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1010
1011
1012
1013
1014
1015

1016
1017
1018
1019
1020

1021
1022
1023
1024
1025
1026

1027
1028

1029
1030
1031
1032
1033

LINE

1034
1035
1036
1037
1038
1039
1040
1041
1042
1043

1044
1045

KK
HC

KK
KM
KH
RL
RS
sV
SE
5Q
SE
ST

KK
KM
DT
DI
Da

KK
BA
LU
uc
UA
UA

KK
HC

KK
KM
DT
DI
[b.¢]

4]

KK
BA
Ly
Ul
ul
uI
uI
uI
uI
uI

KK
KM

cP-19
2
SR-19
ROUTE THROUGH STRUCTURE
3-10X4 RCBC + 3-12X3 RCBC
5
1 STOR -1
0 .029 115 .258 459 .581
0 1 2 3 4 4.5
0 267 519 915 1320 1530
0 1 2 3 4 4.5
4.5 100 .2 1:5
DIVi?
DIVERT CULVERT FLOWS AT CP-19
D19
0 5000
0 5000
suB18
.02
| .05
.250 . 204
0 3 5 8 12 20 43 75 S0 96
100
CP-18
2
DIVi8
DIVERT CULVERT FLOW FROM SUB 18
D18
0 50 5000
0 50 50
HEC-1 INPUT
....... Aswim as oBhos vy Dipwes vndbanwnns Svrmsebmeis T sovmen B s s 10
SuB16U
1.08
3 .25
59 59 39 59 94 193 220 252 280 304
325 346 372 400 437 462 520 605 705 783
806 626 570 527 482 462 428 390 363 340
305 285 265 226 176 154 104 104 100 97
97 7 59 59 59 59 21 18 18 18
18 18 18 18 18 18 18 18 18 18
18 0 0 0 0 0 0 0 0 0
SUR-16

ROUTE 16U THROUGH 16
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1046
1047
1048
1049
1050

1051
1052
1053
1054
1055
1056

1057
1058
1059
1060

1061
1062
1063

LINE

1080
1081
1082
1083
1084
1085

1086
1087

RL
RS
RC
RX
RY

KK
BA
Ly
uc
UA
UA

KK
KM
KM
HC

KK
KM
DT
DI

KK
BA
Lu
uc
UA
UA

KK
KM
HC

KK
KM
DT

LU
uc
UA
UA

KK
KM

COMBIME SUB-13 WITH OVERFLOWS FROM CP-14

5
3 FLOW -1
.040 .035 .040 6300 .020
0 50 55 &0 90 95 100 150
4.5 4.0 1.0 0 0 1.0 4.0 4.5
SUB16
o7
.75 9
417 421
a 3 5 8 12 20 43 75 96
100
CcP-16
CONCENTRATION POINT 16
SUB16U + SUB16 + OVERFLOW FROM SUB 18
3
DIV16
DIVERT CULVERT FLOWS AT CP-16
D16
0 158 5000
0 42 42
SUB14
.01
.81 .32
.183 142
0 3 5 8 12 20 43 75 96
100
CP-14
COMBINE FLOWS FROM SUB-14 WITH OVERFLOWS FROM CP-16
2
DIV14
DIVERT CULVERT FLOWS AT CP-14
D14
0 32 5000
0 32 32
HEC-1 INPUT
..... ) ST SR APY T VORI | SVOISRONR. | SONNIURS SORPRRP - OO - YR, | ;
SuUB13
.04
.81 A2
.383 .503
0 3 5 8 12 20 43 75 96
100
CcP-13
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1100
1101
1102

1103
1104
1105
1106
1107

1108
1109
1110
71
1112
1113

1114
1115

1116
1mz
1118
1119
1120

LINE

121
1122
1123
1124
1125
1126

1127
1128

HC

KK
KM
DT
DI

KK
BA
Lu
uc
UA
UA

KK
KM
HC

KK
KM
DT
DI

KK
BA
LU
uc
UA
UA

KK
HC

KK
KM
DT
DI

ID

BA
Lu
uc
UA
UA

KK

COMBINE SUBY AND OVERFLOWS FROM CP-10

2
DIV13
DIVERT CULVERT FLOW AT CP-13
D13
(o] 68 5000
0 68 68
SuB11
.05
.81 .32
.383 417
0 3 5 3 12 20 43 75 S0 96
100
ce-11
FLOWS FROM SUB-11 AND OVERFLOWS FROM CP-13
2
DIV11
DIVERT CULVERT FLOWS AT CP-11
D11
0 é1 5000
0 61 61
sus10
4
Tk 13
367 .318
0 5 5 8 12 20 43 75 Q0 94
100
CP-10
2
DIV10
DIVERT CULVERT FLOWS AT CP-10
D10
0 217 5000
0 217 217
HEC-1 INPUT
..... VesnpssaBersam it ensndbenan s sives sl il Bherse ezl
sug9
.02
.81 32
.233 8
0 3 5 8 12 20 43 75 %0 96
100
cP-9
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1129

1130
1131
1132
1133
1134

1135
1136
1137
1138
1139
1140

1141
1142
1143

1144
1145
1146
1147
1148
1149
1150
1151
1152
1153

1154
1155
1156
1157
1158

1159
1160
1161
1162
1163
1164

LINE

1165
1166

1167
1168
1169
1170

HC

KK
KM
DT
oI

KK
BA
Ly
uc
UA
UA

KK
KM
HC

KK
KM
KM
RL
RS
sV
SE
sQ
SE
ST

KK
KM
DT
DI

KK
BA
Ly
uc
UA
UA

1]

KK
HC

KK
KM
DT
DI

2
DIV
DIVERT CULVERT FLOWS AT CP-9
D9
0 26 5000
0 26 26
sus?
.62
S 19
.883 853
0 3 5 8 12 20 43
100
cP-7
COMBINE SUB7 AND OVERFLOWS FROM CP-9
2
SR-7
ROUTE THROUGH STRUCTURE
3-10%3 RCBC
5
1 STOR -1
0 .015  .061 138 245 .383 551
0 1 2 3 4 5 6
0 90 261 450 660 780 930
0 1 2 3 4 5 6
é 100 .2 1.5
DIV? _
DIVERT ALL CULVERT FLOW TO BE RETRIEVED DOWNSTREAM
D7
0 5000
0 5000
suBS
.95
Th 14
917 1.082
0 3 5 8 12 20 43
100
HEC-1 INPUT
....... Vit oss s @ommnnnemnmmnolins sn om0 Faie mmsese 1Few e aim oT
cP-6
2
DIV
DIVERT PIPEFLOW TO SUBS
D6

0 1086 2000 3000 5000

75 90 96
75 90 96
....... ST - S | o
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171

1172
173
1174
175
1176
1177

1178
1179
1180

1181
1182
1183
1184
1185

1186
1187
1188
1189
1190
119

192
1193
1194

1195
1196
1197
1198
1199

1200
1201
1202
1203
1204
1205

LINE

1206
1207
1208

1209
1210
121

KK
BA
LU
uc
UA
UA

KK
KM
HC

KK
KM
DT
DI

KK
BA
Lu
uc
UA
UA

KK

HC

KK .

KM
DT
DI

KK
BA
Ly
uc
UA
UA

ID

KM
HC

KK
KM
DT

DIVERT CULVERT FLOW AT CP-2
D2

a 1086 1086 1086 1086
SuUBS
.04
.81 .25
.300 269
0 3 5 8 12 20 43 75
100
cP-6
COMBINE SUBS WITH OVERFLOWS FROM CP-6
2
DIVS
DIVERT CULVERT FLOW AT CP-5
D5
65 100 200 1000 5000
0 65 65 65 65 65
SUB3
.18
.81 23
.583 .558
0 3 5 8 12 20 43 75
100
cP-3
COMBINE SUB3 WITH OVERFLOWS FROM CP-5
2
DIV3
DIVERT CULVERT FLOW AT CP-3
D3
0 30 100 500 1000
0 30 30 30 30
suB2
.06
.81 .25
617 1.076
0 3 3 8 12 20 43 75
100
HEC-1 INPUT
..... R R L L Ry AR N -
cp-2
COMBINE SUB2 WITH OVERFLOWS FROM CP-3
2
DIv2

96

96

96
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1212
1213

1214
1215
1216
1217
1218
1219
1220
1221
1222
1223

1224
1225
1226

1227
1228
1229

1230
1231
1232
1233
1234
1235
1236
1237
1238
1239

1240
1241
1242
1243
1244
1245
1246

1247
1248
1249
1250
1251
1252

LINE

1253

1254
1255

KK
BA
Ly
U1
ut
U1
uI
uI
uI
Ul

KK
KM
HC

KK
KM
HC

KM
KM
RL
RS
sV
SE
sQ
SE
ST

KK
KM
RL
RS
RC

RY

KK
BA
Lu
uI
uI
ut

1D

uI

uI
uI

5000 10000
1383 1383
28 33
185 202
272 252
131 112
28 28
9 9
0 0

COMBINE OVERFLOWS FROM 2 WITH SUB1

ALL WATERSHEDS ABOVE SECOND CROSSING

0 1383 2000
0 1383 1383
suB1
.54
.79 .22
28 28 28
154 162 172
375 330 297
165 150 139
47 47 45
9 9 9
9 9 9
COMB-1
2
BRDG2
2
SR-1
ROUTE THROUGH STRUCTURE
6-10X4 RCBC
5
1 STOR -1
0 .01 .04
0 1 2
0 342 528
0 1 2
4 1000 ;2
R1-A
ROUTE BRDGZ2 TD CP-A
5
2 FLOW A
040  .035  .040
) 50 51
7.0 2.0 0.5
SUB4
1.32
.80 .24
58 58 58
275 291 313
511 577 673
....... AesmieiPe v cand
483 459 434
260 222 188
95 71 58

.103 .083
3 4
930 1380
3 b
%)
3300 .015
52 202
0 0
58 58
327 344
715 768
HEC-1 INPUT
..... Riviiaaned
403 g
166 13
58 58

93
215
236

93

28

102
232
222
81
28

115
264
207
55
25

132
316
188

30

OF WAGNER UNDER SUN VALLEY PKWY

203
0.5

73
364
691

355
102
58

204
2.0

190
387
627

337
102
58

284
7.0

200
415
580

310
101
27

222
439
542

290
95
18

141
341
176

50

0

257
463
508

...... 10

276

95
18
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1256
1257

1258
1259
1260

1261
1262
1263
1264
1265
1266
1267

1268
1269
1270

1271
1272
1273
1274
1275
1276
1277

1278
1279
1280
1281

1282
1283
1284
1285
1286
1287
1288

1289
1290
1291
1292
1293
1294

LINE

1295
1296
1297

ul 18 18 18 18 18 18 18 18 18 18
ul 18 18 18 18 18 18 0 0 0 0
KK 02
KM  RETRIEVE FLOWS FROM CULVERT AT SUB-2
DR D2
KK RD2
KM ROUTE FLOWS FROM SUB-2 CULVERT TO CP-A
RL 5
RS 2 FLOW -1
RC .040 .035 .040 3000 .01
RX 0 60 65 70 85 90 95 145
RY 3.5 3.0 1.0 0 0 1.0 3.0 3.5
KK D3
KM  RETRIEVE FLOWS FROM THE CULVERT AT SUB-3
DR D3
KK RD3
KM ROUTE FLOWS FROM SUB-2 CULVERT TO CP-A
RL 5
RS 2 FLOW -1
RC  .040 .030 040 2300 .O013
RX 0 60 65 70 85 90 95 145
RY 3.5 3.0 1.0 0 0 1.0 3.0 3.5
KK CP-A
KM CONCENTRATION POINT A
KM SUB4 + BRDG2+ D2+D3
HC 4
KK  RA-B
KM  ROUTE CP-A TO cP-8
RL 5
RS 2 FLOW -1
RC  .040 .035 .04 5200  .015
RX 0 50 51 52 202 203 204 284
RY 7.0 6.0 0.5 ] 0 0.5 6.0 7.0
KK  suB8
BA .78
L .82 .29
uc  .900 .552
UA 0 3 5 8 12 20 43 75 %0 96
UA 100
HEC-1 INPUT
....... 2.0iinnn. 3. bhoio... - [—— 6.innn < 8....... - J— 10
KK DS
KM RETRIEVE FLOWS FROM THE CULVERTS AT SUBS5

DR

D5
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1298
1299
1300
1301
1302
1303
1304

1305
1306
1307

1308
1309
1210
131
1312
1313

1314
1315
1316

1317
1318
1319
1320
1321
1322
1323

1324
1325
1326

1327
1328
1329
1330

1331
1332
1333
1334
1335
1336
1337

LINE

1338

KK
KM
RL
RS
RC
RX
RY

KK
KM
DR

KK
RL
RS
RC

RY

KK
KM
DR

KK
KM
RL
RS
RC
RX
RY

KK
KM
HC
KK
KM
KM
HC
KK
RL
RS

RC

RY

1D

KK

RD5
ROUTE FLOWS To CP-8
S
2 FLOW -1
.04 .035 .04 7500 ..
0 60 65 70 85 %0 95 145
3.5 2 1 0 0 1 2 3.5
Db
RETRIEVE FLOWS FROM THE CULVERT AT SUB-6
Dé
RD5
5
2 FLOW =
.04 .035 .04 6800 0.01
0 60 65 70 85 90 95 145
4.5 2 1 0 0 1 2 4.5
D7
RETRIEVE FLOWS FROM THE CULVERT AT SUB-7
D7
RD7
ROUTE CULVERT FLOW TO CP-B
5
2 FLOW -1
.04 .035 .04 6600 01
0 60 65 70 85 90 95 145
3.5 2 1 0 0 1 2 3.5
cP-81
COMBINE ALL CULVERT FLOWS
3 .001
CP-B
CONCENTRATION POINT B
ALL WATERSHEDS CONTRIBUTING TO CONCENTRATION POINT B
3
RB-C
ROUTE CP-B TO CP-C
5
1 FLOW -1
.040 .035 .040 2100 .015
0 85 86 87 237 238 239 319
10.0 9.0 0.5 0 0 0.5 9.0 10.0
HEC-1 INPUT
....... V5 rse sBn swiim e va v sa s 53 v P 39 U Sl o o 0l 0 99 o BLEN i 5 P v 21T
D9
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1339

1340
1341

1342
1343

1344
1345

1346
1347
1348
1349
1350
1351
1352

1353
1354
1355
1356
1357
1358

1359
1360
1361

1362
1363

1364
1365

1366
1367
1368

1369
1370
1371
1372
1373
1374
1375

LINE

1376
1377

DR

KK
DR

KK
DR

KK
HC

KK
KM
RL
RS
RC
RX
RY

KK
BA
LU
uc
UA
UA

KK
KM
HC

KK
DR

KK
DR

KK
KM
HC

KK
KM
RL
RS
RC

RY

1D

BA

D9
D10
010
D11
D11
cP-C1A
3 .00
RC1A
ROUTE D9,D10 AND D11 TO CP-C
5
4 FLOW -1
.040  .035  .040 7300 .02
0 60 &5 70 85 %0 95 145
3.5 3.0 1.0 0 0 1.0 3.0 3.5
suB12
34
.82 .32
733 635
0 3 5 8 12 20 43 75
100
cP-C1
D9+D10+D11+SUB12
2
D13
D13
D14
D14
c2A
COMBINE FLOWS FROM CP-13,CP-14
2 001
RC2A
ROUTE RETRIEVED FLOWS FROM CULVERTS AT CP-11, CP-13, CP-14 TO CP-C
5
6  FLOW =
040 .035  .040 6600 .02
] 60 &5 70 85 90 95 145
3.5 3.0 1.0 0 0 1.0 3.0 3.5
HEC-1 INPUT
....... RPN NP, S RS, S SO, SUUUN. . BRI, -
SUB1S
2

96
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1378
1379
1380
1381

1382
1383
1384

1385
1386
1387
1388

1389
1390
139
1392
1393
1394
1395

1396
1397

1398
1399
1400
1401
1402
1403
1404

1405
1406
1407
1408
1409
1410

1411
1412
1413

1414

1415
1416

LINE

1417
1418

Lu
uc
UA
UA

KK
KM
HC

KK
KM
KH
HC

KK
KM
RL
RS
RC

RY

KK
DR

KK
KM
RL
RS
RC

RY

KK
BA
Lu
uc
UA
UA

KK
KM
HC

2ER

ID

KK

.81 32
667 514

0 3 5 8 12 20 43
100

cp-C2
D1,D14,5UB15
2

CP=C

CONCENTRATION POINT C

ALL WATERSHEDS CONTRIBUTING TO CONCENTRATION POINT C
3

RC-D
ROUTE CP-C TO CP-D
L3
3 FLOW -1
.040 .035 .040 4500 .015
0 85 85 87 237 238 239
10.0 9.0 0.5 0 0 0.5 2.0
D16
D16
RD1&
ROUTE CULVERT FLOW FROM 16 THROUGH 17
b
5 FLOW -1
.040 .035 .040 10500 .020
0 50 35 60 S0 35 gl
4.5 4.0 1.0 0 0 1.0 4.0
sUB17
.69
.71 .05
.B&7 701
0 3 5 8 12 20 43
100
01
COMBINE RD16 AND SUB17
2
D18
RETRIEVE CULVERT FLOW FROM CP-18
D18
HEC-1 INPUT
..... g e Tl e P, ORI el
D19

RETRIEVE CULVERT FLOW FROM CP-19

75 90 96

319
10.0

I
Y |
w0

75 90 96
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1419

1420
1421
1422

1423
1424
1425

1426
1427
1428

1429
1430
1431
1432
1433
1434
1435

1436
1437
1438
1439
1440
1441

1442
1443
1444

1445
1446

1447
1448
1449
1450
1451
1452
1453

1454

1455

LINE

1456
1457
1458

DR

KK
KM
DR

KK
KM
OR

KK
KM
HC

KK
KM
RL
RS
RC

RY

KK
BA
Ly
uc
UA
UA

KH
HC

KK
DR

KK
KM
RL
RS
RC

RY

DR

1D

KK
KM
RL

ROUTE SuB24 TO CP-D
3

D19
D20
RETRIEVE CULVERT FLOW FROM CP-20
D20
D21
RETRIEVE CULVERT FLOW FROM CP-21
D21
D2A
COMBINE D18,D19,D20 AND D21
4 .001
RD2A
ROUTE FLOW D2A TO CP-D
5
4 FLOW -1
.040 .035 .040 8400 .020
0 5Q 55 €0 20 95 100 150
4.5 4.0 1.0 0 0 1.0 4.0 4.5
suB22
23
.80 .29
.850 1.122
0 3 5 8 12 20 43 5 90 96
100
D2
ALSO CCMBINE SuB22
2
D23
D23
R23-D
ROUTE SuB23 TOo D
5
3 FLOW -1
.040 .035 .040 8300 .020
0 50 55 &0 S0 95 100 150
4.5 4.0 1.0 0 0 1.0 4.0 4.5
D24
D24
HEC-1 INPUT
....... e T, Py I | NE] .| SYSVRCEgy AT 3% - SE PR [N | )
R24-D
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1459
1460
1461
1462

1463
1464

1465
1466
1467
1468
1469
1470
1471

1472
1473

1474
1475
1476
1477
1478
1479
1480

1481
1482
1483
1684
1485
1486

1487
1488
1489

14%0
1491

1492
1493
1494
1495
1496
1497
1498

LINE

1499

RS
RC
RX
RY

KK
DR

KK
KN
RL
RS
RC

RY

KK
DR

KK
KM
RL
RS
RC

RY

KK
BA
LU
uc
UA
UA

KK
KM
HC

KK
DR

KK

RL

RS

RC

RY

1D

KK

D29

6 FLOW -1
.040 .035 .04 8250 .02
0 60 65 70 85 %0 @5
3.5 3.0 1.0 0 0 1.0 3.0
D25
D25
R25-D
ROUTE SUB25 TO CP-D
5
6 FLOW -1
.040 .035 .040 8200 .02
0 60 65 70 85 %0 95
3.5 5.0 1.0 0 0 1.0 3.0
D26
D26
R26-D
ROUTE suB26 T0 D
5
4 FLOW -1
.040 .035 .040 7600 .02
0 60 65 70 85 50 95
3.5 3.0 1.0 0 0 1.0 3.0
suB27
.34
.81 52
B - . 706
0 3 5 8 12 20 43
100
D3
COMBINE D23,D24,D25,D26,5UB27
5
D28
D28
R28-D
ROUTE SUBZ8 TO D
5
7 FLOW -1
.040 .035 .040 8200 .02
0 60 65 70 85 %0 95
3.5 3.0 1.0 0 0 1.0 3.0
HEC-1 INPUT
..... Vv st air s s D s arstir s e, S i il

145
3.3

145
3.3

145
.9

75 90 96
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1500

1501
1502
1503
1504
1505
1506
1507

1508
1509

1510
1511
1512
1513
1514
1515
1516

1517
1518

1519
1520
1521
1522
1523
1524
1525

1526
1527
1528
1529
1530
1531

1532
1533
1534

1535
1536
1537

1538
1539
1540
1541
1542
1543

DR

KK
KM
RL
RS
RC

RY

KK
DR

KK
KM
RL
RS
RC
RX
RY

KK
DR

KK
KM
RL
RS
RC

RY

KK
BA
Ly
uc
UA
UA

KK
KM
HC

KK
KM
HC

KK
KM
RL
RS
RC

D29

R29-D
ROUTE sSuB29 TO D
5

5 FLOW -1
.040 .035 .040
0 60 &5

3.5 3.0 1.0

D30
D30

R30-D
ROUTE SUB30 TO D

5 FLOW -1
.040 .035 -040
0 60 65
3.5 3.0 1
D31
031
RD31
ROUTE SUB31 TO D
5
3 FLOW -1
.040 .035 .040
0 50 55

4.5 4.0 1.0

8320 .02
70 85 %0 95 145
0 0 1.0 3:0 3.5
8320 .02
70 85 90 95 145
0 0 1.0 3.0 3.5
8300 .020
60 90 95 100 150
0 (e} 1.0 4.0 4.5
8 12 20 43 75

COMBINE D28, D29, D30, D31 AND SuB32

7800 .015

suB32
32
.81 .26
.783 .802
0 3 5
100
D4
5
D
COMBINE RCP-C, D1, D2, D3, AND D&
5
RD-E
ROUTE D TO E
5
4 FLOW -1
.040 035 .040
] 85 86

a7 237 238 239 319
HEC-1 INPUT

96
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INPUT
LINE

NO.

29

38

44

LINE s win ae = ) . & ccania e Fin wrs we @ L Hicin rwrnswim 6
1544 RY 10.0 9.0 0.5 0 0 0.5
1545 KK  suB33

1546 BA 1.36

1547 Lu .80 .2k

1548 ut 48 48 48 48 48 48
1549 uI 183 200 219 232 242 255
1550 uI 316 334 355 367 384 417
1551 ut 639 590 539 506 472 448
1552 Ul 361 339 321 305 290 278
1553 ul 219 185 182 137 137 114
1554 urI 78 78 78 78 54 48
1555 ur 48 33 15 15 15 15
1556 uI 15 15 15 15 15 15
1557 uI 15 15 15 15 15 0
1558 KK  R33-E

1559 KM ROUTE 33 T0 E

1560 RL 5

1561 RS 2 FLOW -1

1562 RC .040 D35 .040 4150 .015

1563 RX 0 50 51 52 202 203
1564 RY 7.0 6.0 0.5 0 0 0.5
1565 KK  suB34

1566 BA 0.50

1567 LU Th .28

1548 uc 767 655

1569 UA a 3 5 8 12 20
1570 UA 100

1571 KK CP-£

1572 KM CONCENTRATION POINT E

1573 KM ALL WATERSHEDS CONTRIBUTING TO WAGNER WASH
1574 KM INTO THE CONFLUENCE AT THE HASSAYAMPA RIVER
1575 HC 3

1576 11

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (--->) DIVERSION OR PUMP FLOW

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

SUBPa
v

v

RPa

SuUBPb

48
268
459
427
263
84
48
15
15

204
6.0

43

"7
277
505
409
249
84
48
15
15

284
7.0

75

157
288
564
391
233
84
48
15
15
0

167
301

376
226
83
48
15
15
0

96



53

55

61

72

74

84

101

107

116

118

128

134

144

146

148

159

SUBGc

ALLvwasas ieiesenaieisaen

v
v
RPb
SUBPc
P s mcomsm sgsisan g e
SuBQa
Vv
v
RQa
v
)
RQ
Q
v
Vv
SR-PQ
------- >

DR

SUBRb



157 DCAP

162 ; SUBA

v
< v
168 . SR-A
v
F v
178 . RA-A1
185 . . SUBA1
195 . o b S ——
v
. v
199 ; A's-11
206 CR=1 e wrwame
v
'
210 R11-12
217 Y suesi
226 ERS & commins i
v
v
230 R12-13
231 4 SuBCt
v
5 v
245 . RC1-13
252 ‘ : SUBD1
v
. . v
258 2 . RD1-13
265 . . . SuBG1

271 . : . = suBs



277 e e s 8 i 8 0 1 s A A SR

v
v
281 R13-14
288 . SUBH1
v
a v
295 . RHT-14
302 5 . suBl1l
310 i i : e
308 3 ) ‘ DR
v
. . . v
kb . 4 2 RR-T
317 - ; . . SUBT
325 OB v T i S o T R B e e A S 8 T 5 5 memrm
330 . SuBB
v
c v
336 3 R1-2
343 . : SuBcU
v
3 . v
349 . s RCU-2
356 i g i suBC
362 . EP=2 s < e R
v
i v
366 ; R2-3
373 . 7 SuBD
379 - CR=3\ s wmisnsvviois



383

390

396

400

407

413

417

424

430

434

441

447

451

458

464

470

476

478

R3-4

CP-5

R5-6

CP-6

R6-7

CP-7

R7-8

SUBE

SUBF

SUBG

SUBH

SUBIUa
v

v

RIUa

SUBIUD



594

610

617

623

627

631

638

64k

650

657

663

667

674

693

697

suav1
v
v
SR-V1
v
v
VIR-V
suBv
L L R
R b o S P R AR Sy R e s s e
v
v
R15-16
SUEM
SUBW1
v
v
WIR-W
SUBW
CPeM s v e ng
v
v
RU-16
SuBX1
v
v
X1R-X
suBx
CP=X. s ar vvmismuins
CR-80s o wove o 06 a6 5 63 50N T W 6 & A oT8 B



701

708

718

726

736

743

749

753

757

764

770

77

783

787

793

803

810

816

R16-17

SUBN

R17-18

SuBoU

OUR-0

SUBO

suBYy

SuBZ



820

823

831
829

834

840

844
842

847

853

857
855

860

a7
849

874

883

895
893

SUB31

CP-26

SR-26

DIV26

> D31
SUB30
> D30
suB29
> D2g
suezs
> D28
suB26
> D26



898

904

911

917

922
920

925

931

934

946
944

949

955

957

969
967

972

978

980

cp-23

SR-23

suB25s

suB24

suB23

——————— > D23

DIVZ23

cP-21

SR-21

supz21

------- > b2t

DIV2]

cP-20

RS-20

suBz20



992
990

995

1006

1018
1016

1021

1027

1031
1029

1034

1044

1051

1057

1061

1066

1072

1077
1075

cP-19

SR-19

DIV19

SUB18

suB1éu
v
v
6UR-16

SUB16

suBt4



1080

1086

1100

1105
1103

1108

1114

1118
1116

1121

Mar

1132
1130

1135

1141

1144

1156
1154

1159

sSuB13

SUB11

SuB10

SUB7

suBé



1165

1169
1167

1172

1178

1183
1181

1186

1192

1197
1195

1200

1206

1211
1209

1214

1224

1227

1230

1240

SUBS

s — > D5

SuB3

B > D3

suB2

A > D2

sue1



1080

1086

1091
1089

1094

1100

1105
1103

1108

1114

1118
1116

121

1127

1132
1130

1135

114

1144

1156
1154

1159

SuB13

sUB11

sus10

SUBY

SUB7Y

sSuBS



1165

1149
1167

1172

1178

1183
1181

1186

1192

1197
1195

1200

1206

1211
1209

1214

1224

1227

1230

1240

§ > D&
DIVé
SuB5
B8 o5 i o s
S uEEs, > D5
DIVS
SUB3
CPR=3s o ari wrs ipa s s
imm———— > D3
DIV3
suBz2
(ot = = TR
imm———— > b2
DIV2
suB1
COMB= s ivaimne



1247

1260
1258

1261

1270
1268

1271

1278

1282

1289

1297
1295

1298

1307
1305

1308

1316
1314

1317

1324

1327

1331

SUB4

RD2

suB8

RDS

et e D2
et
D3
v
v
RD3
SR ———— D5
S e
D6
v
A
RD3
D7
v
v
RD7

D3

o7



1339
1338

1341
1340

1343
1342

1344

1346

1333

1359

1363
1362

1365
1364

1366

1369

1376

1382

1385

1389

1397
1396

R D9
D9
R i D10
D10
SR
D11
(s, R TP
v
v
RC1A
sugt2
GPEG wivnis s sim a
(e D13
D13
i ST
D14
CBA: w3 v s ma i
v
v
RC2A
SuUB15
GP=C25 vawnmias
2 L S
v
v
RC-D
Cmmmmmmm D16

D14



1339
1338

1341
1340

1343
1342

1344

1346

1353

1359

1363
1362

1365
1364

1366

1369

1376

1382

1385

1389

1397
1396

(Smmmm—— D9
D9
SSmmmemam D10
D10
D1
S I o s s R U R RS
v
v
RCTA
sus12
CP-Cl.ieiinnnn..
R et D13
D13
D14
=
v
v
RC2A
SUB15
CR=E2. o v v s avi 4
B =G e S T T e A e
v
¥
RC-D
Lomornm D16

D11



1247

1260
1258

1261

1270
1268

1271

1278

1282

1289

1297
1295

1298

1307
1305

1308

1316
1314

1317

1324

1327

1331

sSuUB4

Tt D2
o2
v
v
RD2
L Cmmmmmmm D3
D3
v
v
RD3
CRw R wnaly 53 45 5 V5 55 25 55 08 it nm e wonrmes mismese
v
v
RA-B
suBs
(S ——— D5
D5
v
v
RDS
R e Dé
D6
v
v
RD5
fCm——— e D7
D7
v
v
RDT
EP<BY. o v s v sire e s
R B e o B o R e s once
v
v



1398

1405

1411

1416
1414

1419
1417

1422
1420

1425
1423

1426

1429

1436

1442

1446
1445

14647

1455
1454

1456

1464

v
RD16
SUB17
Do sumimmonians
R D18
D18
S ———— D19
D19
(Cmmmmae
D20
BRA. ccecsiesimmwmmmmn i ws s e wn wwa 5 2
v
v
RD2A
suB22
+
iCmmmm——— D23
D23
v
v
R23-D
(Kmmmmem
D24
v
v
R24-D



1463

1465

1473
1472

1474

1481

1487

1491
1490

1492

1500
1499

1501

1509
1508

1510

1518
1517

1519

1526

1532

1535

D25
v
v
R25-D
(Lo D26
D26
v
v
R26-D
suB27
R D28
S Cmm——mem D29
D29
v
v
R29-p
(e D30
D30
v
Vv
: R30-D
S —————
D31
v
v
RD31

suB32



138

545

1558

1565

1571

RD-E
SuUB33
v
v
R33-E

suB3

4

**) RUNOFF ALSO COMPUTED AT THIS LOCATION

17 AR ERA R A A AR AR A A AN TR AR R AR RAR AR K

FLOOD HYDROGRAPH PACKAGE

SEPTEMBER 1990
VERSION 4.0

RUN DATE 03/27/1991 TINE

®

(HEC-1)

09:51:06

*

*

*

*

XA RAR A AT AN A AR AR RN R AR A C AR R A AN A AN AR

1

10

IT

100 YEAR, 6 HOUR STORM

WAGNER WASH

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
JUNE 1990, ss

REVISED DEC 1990, SS

UTILIZING MCFCD PRESCRIBED METHODS

AREAL REDUCTION

CLARK UNIT HYDROGRAPH PLUS S-GRAPH WHERE NEEDED

CUTPUT CONTROL VARIABLES
5 PRINT CONTROL
0 PLOT CONTROL

IPRNT
IPLOT
QSCAL

0.

HYDROGRAPH TIME DATA

NMIN
IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

300

1457
19

HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

AEEEA AKX A A XA AR A A AN AR IR A A AR AR R AR

*

*

*

*

*

*

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

*

t 3

*

*

*

ARARERAAR AR A AR R AAR A AR AR A AN A AR AR ARk



13 JD

14 PI

17 JD

18 PI

21 JD

22 P1

COMPUTATION INTERVAL .05 HOURS

TOTAL TIME

ENGLISH UNITS
DRAINAGE AREA

BASE 14.95 HOURS

SQUARE MILES

PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION
FLOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

INDEX STORM NO. 1
STRM

TRDA

PRECIPITATION P

8883Rk28888883

INDEX STORM NO. 2
STRM
TRDA

PRECIPITATION P
.00
.00
.00

.01
.04
.03

01
.00
00
INDEX STORM NO. 3

STRM
TRDA

EB2hpo8aERRSE

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

3.28 PRECIPITATION DEPTH
.50 TRANSPOSITION DRAINAGE AREA

ATTERN

.00 .00 .00 .00
.00 .00 .00 .00
.00 .00 .00 .00
00 .00 .00 .00
.00 .00 .00 .00
.00 .00 .00 .00
.00 .00 .00 .00
.03 .03 .03 .03
.02 .02 .02 .02
.00 .00 .00 .00
.00 .00 .00 .00
.Co .00 .00 .00

3.2% PRECIPITATION DEPTH
2.80 TRANSPOSITION DRAINAGE AREA

ATTERN

B8aR2a88B88BE
BEeRgegEEREE
2828222888888

3.02 PRECIPITATION DEPTH
16.00 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

8888388888838

8888888

.05
.01

g8 ®

8888388888838

223Rk8388888

88

2888383888888

22aRBE3BESE

88

288838888883

g8223R88RE88

2888888

883

g8

88888

.05
.0

B8-S



HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

RQUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TQ

HYDROGRAPH

2 COMBINED

3 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

DIVERSION TC

HYDROGRAPH

HYDROGRAPH

AT

AT

SUBPc

SUBQa

RQa

RQ

suUBQc

SUBRa

RRa

SUBRb

ALL

SR-PQ

DR

DCAP

SUBA

1652.

1972.

1121.

785.

1570.

1468.

1253.

815.

1456.

1382.

862.

2025,

1933.

4571.

227.

113.

113

256.

13

.80

.85

.85

.85

.50

.85

.95

.45

.50

.50

.50

.50

431.

723.

233,

184.

327

507.

443,

154.

585.

288.

228.

472.

683.

1824.

216.

108.

108.

46.

173.

290.

94,

74.

131.

203.

178.

62.

235.

116.

21,

189.

274

733.

129.

65.

65.

19.

i 1

290.

94.

74.

131.

203,

178.

62.

235.

116.

91.

189.

274 .

733,

129.

65.

65.

19.

10.

10.

.7

.50

.50

.50

.30

.40

.40

.20

61

61

10.61

10

.61

22



00 .00 .00 .00 .Co .00 .00 .00 .00 0o
00 .00 .00 .00 .00 .00 .00 .00 .00 00
00 .00 .00 .00 .00 .00 .00 .00 .00 00
00 .00 .00 .00 .00 .00 .00 .00 .00 00
00 .00 .00 .00 .00 .00 .00 .00 .00 00
[0.0] .00 .00 .00 .00 .00 .00 .00 .00 00
01 .01 .01 .01 .01 .02 .02 .02 .02 02
03 .03 .03 .03 03 .04 .04 .04 .04 04
03 .03 .03 .03 .03 .01 .01 .01 .01 01
o1 .01 .0 .01 .01 .01 .01 .01 .01 o
o1 .0 .01 .0 .01 .00 .00 .00 .00 00
00 .00 .00 .00 .00 .00 .00 .00 .00 00
25 JD INDEX STORM NO. 4
STRM 2.66 PRECIPITATION DEPTH
TRDA 90.00 TRANSPOSITION DRAINAGE AREA
26 PI PRECIPITATION PATTERN
00 .00 .00 .00 .00 .00 .00 .00 .00 00
00 .00 .00 .00 .00 .00 .00 .00 .00 00
00 .00 .00 .00 .00 .00 .00 .00 .00 00
Co .00 .00 .00 .00 .00 .00 .00 .00 [0.9]
0o .00 .00 .00 .00 .00 .00 .00 .00 00
00 .00 .00 .00 .00 .01 .0 .0 .01 o
01 .01 .01 .01 .01 .02 .02 .02 .02 02
03 .03 .03 .03 .03 .03 .03 .03 .03 03
02 .02 .02 .02 .02 .0 .0 .01 .01 o)}
01 .01 .0 .01 .01 .0 .01 .01 .01 01
01 .M .0 .01 .01 .00 .00 .00 .00 .00
[0.9] .00 .00 .00 .00 .00 .00 .00 .00 .00
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
SUBPa 1073. 4.70 187. 254 75. .82
ROUTED TO
RPa 733. 5.40 153. 61. 61. .82
HYDROGRAPH AT
SUBPb 1170. 4.75 223. 90. 90. .99
2 COMBINED AT
* 1379. 5.10 374. 150. 150. 1.81

ROUTED TO
RPb 1067. 6.00 310. 124, 124. 1.81
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ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED
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HYDROGRAPH
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HYDROGRAPH
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HYDROGRAFPH

HYDROGRAPH

5 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

SR-A

RA-A1

SuBA1

CP-A'S

A'S-11

cP-11

R11-12

sues1

cp-12

R12-13

SUBC1

RC1-13

suBD1

RD1-13

SUBG1

suBss

cP-13

R13-14

257.

167.

1055.

1139

1086.

873.

861.

1322.

1723

1680.

1072,

1042.

325.

In.

183.

ol

28%%.

2851.

.50

.25

.95

.95

.10

A5

.20

.85

.05

% i

.70

il

.65

.70

.95

46é.

36.

222.

235

245,

289.

278.

262.

497.

466.

179.

172.

7.

63.

41.

121.

787.

763.

19.

14.

89.

102.

98.

149.

141.

105.

231.

208.

7.

69.

28.

29

16.

49,

337

322-

19.

14.

89.

102.

98.

149.

141.

105.

231.

208.

T2,

9.

28.

25

16.

49.

337.

322,

1"

11

13.

134

1%,

15

.22

.22

.28

.28

.89

.89

.25

14

14

.85

.85

.34

34

.19

+35

o7

.07
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HYDROGRAPH
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HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

SUBF

CcP-5

SUBG

CcP-6

R6-7

SUBH

CcP-7

R7-8

SUBIUa

RIUa

SUBIUb

CcIu

IUR-I

SuBI

CP-1I

1662.

1641.

138.

1693.

1664 .

114,

1693.

1654.

43.

1630.

1112.

969.

1424,

1173,

1072.

1861.

.55

.53

25

=1

.20

.35

.25

.65

.55

.85

.20

.25

.50

P

272.

262.

13.

274,

264,

272.

257.

261.

247.

221,

198.

129.

325.

187.

493.

109.

105.

110.

106.

109.

103.

105.

89.

79.

52.

131.

124.

3.

198.

109.

105.

110.

106.

109.

103.

105.

89.

T9.

52.

131.

124.

75.

198.

155

.04

.02

.98

.98

.57

.85

2.40
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HYDROGRAPH
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ROUTED TO

HYDROGRAPH

3 COMBINED
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HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

SUBH1

RH1-14

SUBI

DR

RR-T

suBT

cP-14

sueB

SUBCU

RCU-2

SuBC

R2-3

SUBD

CP-3

R3-4

SUBE

473,

460.

211,

113.

96.

678.

3446,

108.

76.

1138.

931.

692.

1472,

1402.

336,

1610.

1598.

120.

.45

.50

.35

.30

75

.70

95

45

.20

.50

45

.45

.55

.50

23]

.33

.50

54.

%

39.

108.

91.

108.

o7l

15,

130.

116.

110.

229.

204

57.

258.

250.

24,

21,

20.

15.

65,

5%

43.

434,

525

47.

b4,

92.

az.

23,

104.

100.

10.

21.

20.

15

65.

1.

43,

434,

52.

47.

44,

92.

82.

23,

104.

100.

10.

10.

10.

A4

.25

.25

.18

61

61

49

.07

.07

el

.51

.53

.M

=11

-7 4

.38

.38

.11
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ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

CP-8

R8-9

suBJ

CP-9

R9-10

SUBK

cP-10

CP-14A

R14-15

SUBL

SuBU1

SR-U1

U1R-U

SuBuy

CP-U

RU-15

suBv1

SR-V1

3155

3135.

298.

3313.

3265.

108.

3325.

5906.

5855.

1190.

591.

591.

566,

95.

583,

554.

526.

524.

.65

.65

.50

.65

.70

.70

.85

.70

.65

.65

.70

.25

.70

75

.65

.65

1135

701,

56.

749.

724

26.

742,

1565.

1532,

290.

93.

83.

98.

98.

286.

281.

22

301.

289.

10.

298.

669.

645,

116.

35.

35

34,

37.

33

39.

39.

286.

281,

&2,

301.

289.

10.

298.

669.

645,

116.

355

35.

34.

3.

33.

38,

39.

20,

20.

.01

.01

.26

21

.27

.12

.39

38

38

.36

.39

39

.39

.03

42

42

45

.45



ROUTED TC

HYDROGRAPH

2 COMBINED

4 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

4 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

VIR-V

suBv

CP-v

cP-15

R15-16

SUBM

SuBwW1

W1R-W

suBw

CP-W

RW-16

SUBX1

X1R-X

SuBX

CP-X

cP-16

R16-17

SUBN

466,

220.

543.

7225.

7ir2.

1227.

88.

7.

145.

199.

187.

99.

81.

105.

164.

8079.

8027.

972.

.85

.35

.80

95

.25

45

.45

45

.50

.23

.40

.50

45

95

.85

93.

24.

117.

1869.

328.

22.

29.

24.

7.

295

2144.

2112.

194.

38.

10

47.

794.

770.

132.

12,

10.

10.

881.

859.

78.

38.

10.

47.

794.

770.

132.

125

10.

10.

859.

78.

22.

22.

24,

24,

45

«H

.56

72

72

.56

.04

.04

.10

L4

14

.04

.04

.08

12

54

54

.89



HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

3 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

3 COMBINED

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

SUBY1

SR-Y1

Y1R-Y

SUBY

cp-Y

cP-17

R17-18

SuBoU

OUR-0

SUBO

SuBz1

SR-Z1

Z1R-1

SuBZ

CP-1

cpP-18

suB31

510.

507.

406.

176.

510.

8904 .

8863.

1640.

1179.

1261.

2163.

143,

141.

113.

221.

297.

10358.

1321

.65

.65

9

59

.95

.25

.70

.90

.40

.40

.65

.50

8.5

.95

.70

76.

76.

i

33

103.

2327

2305.

196.

172.

354.

523.

17.

17.

15.

34,

49.

2727.

306.

30.

30.

29.

13.

41.

946.

933.

79.

&9.

142.

210.

14.

20.

1102.

123.

30.

30.

29.

13.

41.

946.

933.

79.

&9.

142.

210.

14.

20.

1102.

123.

39

39

w5

.15

.50

25:93

25.93

.84

.84

.08

.08

18

.24

28.62

129



DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

DIVERSION TO

031

DIVv31

sue30

cpP-30

D30

DIV30

sSuB29

cP-29

D29

DIV29

suBz28

cP-28

D28

DIVe8

suB2é

cp-26

SR-26

D26

1121.

é5.

24.

24,

16.

53.

21.

21.

139.

87.

87.

.70

.05

Ao

.05

.05

.05

.25

o ]

.35

.05

.10

.10

.10

.05

L ]

.35

35

]

306.

AT

16.

16.

16.

123.

123.

]

.29

.0

.30

.30

.30

.0

=31

1

.3

.01

.32

")

.32

.40

.40



HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

DIVERSION TO

DIV26

suB25

CP-25

D25

DIV25

SUB24

CP-24

D24

DIV24

SuB23

cp-23

SR-23

D23

DIV23

suB21

cP-21

SR=-21

D21

109.

32.

34,

101.

7.

1.

1029.

1029.

1029.

44

€3,

23

23.

.05

.35

.35

- 355

.35

.20

.25

.90

.25

.70

o]

.80

.05

.40

.30

.50

.50

13

12,

12,

307.

310.

310.

310.

123.

125.

125.

125.

123.

125

125,

1a5.

.40

.46

.46

.46

.03

49

49

49

Bred

i

TR

i

e

.02

T4

74

Th
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2 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT
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DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDRCGRAPH AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

DIv21

sSuB20

cp-20

RS-20

D20

DIV20

SuB19

cP-19

SR-19

D19

DIV19

suB18

cP-18

D18

DIV18

suB16U

SUR-16

SuB1é

88.

40.

40.

40.

872.

720.

720.

720.

92.

33.

33.

1158.

1103.

517

.05

.20

.25

.25

25

.05

.80

.05

.15

.15

<15

.05

.85

.95

.30

2.

166.

166.

166.

228,

210.

é1.

69.

&67.

67.

67.

91.

84.

24 .

£9.

67.

67.

67.

91.

24,

Th

.03

A 4

bl

Fd

g

43

.43

.43

43

.02

45

.45

45

.08

.27



3 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT
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DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

CP-16

D16

DIV16

suBt4

cP-14

D14

DIV14

SUB13

CcP-13

D13

DIV13

SUB11

CP-11

D11

DIV

suB10

CP-10

D10

1163.

42.

1023.

38.

1024.

32.

992.

87.

1011.

F43.

121:

967.

61.

361.

980.

217

+95

.95

.10

95

i

.95

.25

.95

<99

.25

.95

L2

.10

262.

20.

235.

237.

18.

219.

226.

n.

195.

11.,

204.

24,

180.

34.

211.

-2

105.

94,

95.

91.

12.

78.

82.

10.

ra.

13.

85.

30.

105.

94.

95.

88.

9.

12.

78.

82.

10.

72,

13.

85.

30.

.80

.0

.81

.81

.81

.04

.85

.85

.85

.05

4

.04

.04
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DIVERSION TO
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DIV10

suB9

CcP-9

D9

DIV9

SuB?

cpP-7

SR-7

D7

DIVY

suBé

CcP-6

DIVé

SuUB5S

cP-6

D3

DIVS

763.

93.

767.

26.

741.

1184.

1184.

1184.

T64.

626.

626.

135.

50.

50.

.10

.85

.10

.85

.65

.85

.85

.85

.05

79

.85

.85

.05

.20

.20

.20

.05

135.

139.

130.

138.

257.

257,

257.

221.

208.

208.

54.

56,

g2,

55.

103.

103.

103.

89.

84.

84,

54,

36.

52.

55.

103.

103.

103.

89.

B4.

84,

.04

.02

62

+5

.63

.63

.63

.04

.67

.67

.67
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2 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

sSuB3

D3

DIV3

suB2

cp-2

D2

DIV2

suB1

COMB-1

BRDGZ

SR-1

R1-A

SuB4

D2

RDZ

D3

RD3

285.

160.

30.

130.

166.

166.

610.

448,

10353.

10296.

10183,

1158.

166.

156.

25.

.40

.50

25

.50

45

55

.55

.05

93

95

.10

.33

.65

A5

.70

39.

34.

13

22.

13,

33..

33.

118.

107.

2731.

2712.

2654.

279.

33.

28.

13.

10.

16.

14,

13,

13.

47.

43.

1103.

112.

13.

.

16.

14.

13,

13.

47.

43,

1103,

1095.

112.

13.

11

36.

36

36.

.18

.85
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.85
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.45
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.85



4 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

ROQUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

3 COMBINED

3 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT
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CP-A

RA-B
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D5

RD5

RDS

D7

RD7

cP-B1
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D9

D10

D11

CP-C1A

RC1A

suB12

10964.

10847.

909.

50.

1

626,

569.

1184.

1093.

3276.

12394 .

12355.

26.

217,

61.

304.

285.

423.

.10

J65

.20

.75

.85

A3

.85

.10

.05
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.10

.10

.95

.05

.50

2878,

2794,

160.

208.

189.

257.

240.

603.

3220.

3186.

75.

2h.

82.

(g 78

Y

1156.

1121.

&4,

84.

76.

103.

96.

242.

1293,

1279.

30.

10.

33.

28.

28.

1156.

1124.

64.

84,

76.

103.

242.

1293.

1279.

30.

10.

a3,

28.
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37.
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38.
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39

39

.78

.67

.67

.63
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HYDROGRAPH

4 COMBINED

AT

AT
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AT

AT

AT
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AT

AT

AT

AT

AT

AT

AT

AT

cP-C1

D13

D14

C2a

RC2A

sSuB15

Cp-C2

RC-D

D16

RD16

suB1?7

D1

D18

D19

D20

D21

D2A

708.

32:

100.

85.

135.

220.

128%0.

12794.

42,

801.

801.

7

720.
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ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDRCGRAPH

5 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH
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AT
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R26-D

sus2?

p3

D28

R28-D
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ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

5 COMBINED

5 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

3 COMBINED

AT

AT

AT

AT

AT

AT

AT

RATIO

PHF

1.00

R30-D Q. .05 0. 0. 0. 1.30
D31 1121. 4.70 306. 123. 123. .29
RD31 1066. 4.85 274. 110. 110. 1.29
suB32 345. 4.55 é8. 27 a7, .32
D4 1543, 4.80 346, 139. 139. .32

D 15384, 5.10 6126. 1656. 1656. 40.21
RD-E 15212. 5.20 4002. 1606. 1606. 40.21
SUB33 996. 5.40 287. 115. 115. 1.36
R33-E 202. 5.50 233, 94. 94, 1.36
suB34 596. 4.55 108. 43. 43, .50
CP-E 15747. 5.20 4207. 1688. 1688. 42.07
SUMMARY CF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SR-PQ

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

INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1550.00 1556.00 1556.00
STORAGE 533, 2705. 2705.
QUTFLOW 0. 600. 600.
MAXTMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
1552.93 .00 1511. 271, .00 8.20
IMITIAL VALUE SPILLMWAY CREST TOP OF DAM
ELEVATION 1550.00 1556.00 1556.00
STORAGE 553; 2705. 2705.

QUTFLOW 0. 600. 600.

TIME OF
FAILURE
HOURS

.00



RATIO
OF
PMF

1.00

RATIO
OF
PMF

1.00

RATIO
oF
PMF

1.00

RATIO
OF
PHF

1.00

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIHE OF TIME OF
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OUTFLOW FAILURE
W.S.ELEV OVER DAM AC-FT CFsS HOURS HOURS HOURS
1552.88 .00 1492. 263. .00 8.35 .00
INITIAL VALUE SPILLWAY CREST TCP OF DAM
ELEVATION 1550.00 1556.00 1556.00
STORAGE 553. 2705, 2705.
OUTFLOW 0. 600. 600.

MAXIMUM MAXIMUM HAXIMUM MAXIMUM DURATION TIME OF TIME OF
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OUTFLOW  FAILURE
W.S.ELEV OVER DAM AC-FT ' CFS HOURS HOURS HOURS
1552.57 .00 1371. 216. .00 8.50 .00
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1550.00 1556.00 1556.00
STORAGE 553. 2705. 2705.
OUTFLOW 0. 600. 600.

MAXIMUM MAXIMUM MAXIMUM MAXTMUM DURATION TIME OF TIME OF
RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OQUTFLCMW FAILURE
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS
1552.08 .00 1179. 140. .00 8.75 .00

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SR-A
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)
INITIAL VALUE SPILLWAY CREST TOP QF DAM
ELEVATION .00 6.00 6.00
STORAGE 0. 0. 0.
QUTFLOW 0. 128. 128.

MAX IMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX QUTFLOW  FAILURE
W.S.ELEV OVER DAM AC-FT CFsS HOURS HOURS HOURS

.73 1.3 0. 229. .80 4.50 .00
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 6.00 6.00
STORAGE 0. 0. 0.
OUTFLOW 0. 128. 128.



RATIOQ MAXIMUM MAX TMUM MAXIMUM MAXTMUM DURATION TIME OF

OF RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OUTFLOW
PMF W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
1.00 6.99 .99 a. 176, .80 4.65
PLAN: 3 oqae wa e inivan INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 6.00 6.00
STORAGE 0. 0. 0.
QUTFLOW 0. 128. 128.
RATIO MAXTMUM MAXTMUM MAXIMUM HAXIMUM DURATION TIME OF
OF RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OUTFLOW
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS
1.00 6.35 -39 0. 141. .45 4.65
BLAN % 5 w5 o ot v ws v i INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 6.00 6.00
STORAGE 0. 0. 0.
OUTFLOW 0. 128. 128.
RATIO MAXTMUM MAXIMUM MAXIMUM MAX IMUM DURATION TIME OF
OF RESERVQIR DEPTH STORAGE QUTFLOW OVER TOP  MAX QUTFLOW
PMF W.S.ELEV OVER DAM AC-FT CFSs HOURS HOURS
1.00 4.66 .00 0. 100. .00 4.65

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SR-U1
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

L INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 7.00 7.00
STORAGE 0. 0. Q.
QUTFLOW 0. 680. 680.
RATIO MAX TMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF
OF RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OUTFLOW
PMF W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
1.00 5.53 .00 0. 573. .00 4.65
PLAN B .. er o oo 50w e INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 7.00 7.00
STORAGE 0. 0. 0.

CUTFLOW 0. 680. 680.

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00



RATIO
OF
PHF

1.00

RATIO
OF
PMF

1.00

RATIO
OF
PMF

1.00

RATIO
OF
PMF

1.00

MAXIMUM HMAXTMUM MAXTMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
4.1 .00 0. 448. .00 4,65
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 7.00 7.00
STORAGE 0. Q. 0.
OUTFLOW a. 680. 680.
MAXIMUM MAXIMUN MAXIMUM MAXIMUM DURATION TIME OF
RESERVCIR DEPTH STORAGE OQUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS
3.45 .00 0. 363. .00 4.65
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 7.00 7.00
STORAGE 0. 0. 0.
OUTFLOW Q. 680. 680.
MAXIMUM MAXTMUM MAXIMUN MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS
2.70 .00 0. 263. .00 4.65
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SR-V1

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

INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 7.50 7.50
STORAGE 0. 1. i A
OUTFLOW 0. 720. 720.
MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS
4.96 .00 0. 517. .00 4.65
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 7.50 7.50
STORAGE 0. ) 5 1s
OUTFLOW 0. 720. 720.

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00



RATIO MAXTMUM MAXIMUM MAXTMUH MAXTMUM DURATION TIME OF

OF RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OUTFLOW
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS
1.00 3.77 .00 0. 408. .00 4.75
PLAN: .3 scvavacdsansmas INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 7.50 7.50
STORAGE 0. its 1.
QUTFLOW 15 720. 720.
RATIO MAXIMUM MAXIMUM MAXTIMUM MAXTMUM DURATION TIME OF
OF RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OUTFLOW
PMF W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
1.00 3.21 .00 0. 329. .00 4.75
103, I S — INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 7.50 7.50
STORAGE 0. 1 1
OUTFLOW a. 720. 720.
RATIO MAXTHMUM MAXTIMUM MAXIMUM MAXTMUM DURATION TIME OF
OF RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OQUTFLOW
PMF W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
1.00 2.52 .00 0. 240. .00 4.80

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SR-Y1
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN: T werscumnmmissmnsonssss INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 5.00 5.00
STORAGE 0. Q. 0.
QUTFLOW 0. 300. 300.
RATIO MAXTMUM MAXTMUM MAX IMUM MAXIMUM DURATION TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OUTFLOW
PMF W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
1.00 6.90 1.90 ; 485, .65 4.70
PLAN. 2 asmmosssnsmans INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 5.00 5.00
STORAGE 0. 0. 0.

OUTFLOW 0. 300. 300.

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00



RATIO
OF
PMF

RATIO
OF
PMF

1.00

RATIO
OF
PMF

1.00

RATIO
OF
PHF

1.00

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF
RESERVCIR DEPTH STORAGE CUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV CVER DAM AC-FT CFS HOURS HOURS
5.90 .90 1. 380. .60 4.70
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATICN .00 5.00 5.00
STORAGE 0. 0. 0.
OUTFLOW 0. 300. 300.
MAX THUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX QUTFLOW
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS
5.09 .09 0. 307. A5 4.70
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 5.00 5.00
STORAGE 0. 0. 0.
QUTFLOW 0. 300. 300.
MAXIMUM HAXIMUM MAXIMUM MAXTMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX QUTFLOW
W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
3.87 .00 0. 220. .00 4.70
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SR-21

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

INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 3.50 3.50
STORAGE 0. 0. 0.
OUTFLOW 0. 128. 128.
MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS
2.87 .00 0. 109. .00 4 .45
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 3.50 3.50
STORAGE 0. 0. 0.
OUTFLOW 0. 128. 128.

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00



RATIO
OF
PMF

1.00

RATIO
QF
PMF

1.00

RATIO
OF
PHF

1.00

RATIO
OF
PMF

1.00

MAXIMUM MAXTHUM MAXIMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OUTFLOMW
W.S.ELEV QVER DAM AC-FT CFS HOURS HOURS
2.15 .00 0. 80, .00 4.50
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .co 3.50 3.50
STORAGE 0. 0. 0.
QUTFLOW 0. 128. 128.
MAXIMUM MAXIMUM MAXTMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE QUTFLOW QOVER TOP  MAX CUTFLOW
W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
1.78 .00 0. &b . .00 4.50
INITIAL VALUE SPILLUWAY CREST TOP OF DAM
ELEVATION .00 3.50 3.50
STORAGE 0. 0. 0.
QUTFLOW 0. 128. 128.
MAXIMUM MAX IMUM HAXIHUM MAXTMUM DURATION TIME QF
RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
1.41 .00 0. 45. .00 4.55
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SR-26

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

INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 4.00 4.00
STORAGE Q. 0. 0.
OUTFLOW 0. 130. 130.
MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
3.33 .00 0. 106. .00 4.35
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 4.00 4.00
STORAGE Q. a. a.
QUTFLOW 0. 130. 130.

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00



RATIO MAXIMUM MAXTIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF

OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OUTFLOW  FAILURE
PMF W.S5.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS
1.00 2.55 .00 0. 76. .00 4.45 .00
PEAN! F ovsevampamasasim INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 4.00 4.00
STORAGE 0. 0. 0.
OUTFLOW 0. 130. 130.
RATIQ MAX IMUM HAXTHUM MAX ITMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OUTFLOW  FAILURE
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS
1.00 2.14 .00 0. 60. .00 4 .45 .00
PLAN & ............... INITIAL VALUE SPILLWAY CREST TOP QF DAM
ELEVATION .00 4.00 4.00
STORAGE 0. 0. Q.
OUTFLOW 0. 130. 130.
RATIO MAX IMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE
PMF W.S.ELEV OVER DAM AC-FT CFsS HOURS HOURS HOURS
1.00 1471 .00 a. 42. .00 4.45 .00

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SR-23
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLEN 3 oo iimmeiommwsivaa i INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 6.50 6.50
STORAGE a. i 1
OUTFLOW 0. 1600. 1600.
RATIO MAXIMUM MAXTMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX QUTFLOM  FAILURE
PMF W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS HOURS
1.00 5.15 .00 0. 1242. .00 4.65 .00
BPLAN 2 ,gmasmenaesegs INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 6.50 6.50
STORAGE 0. 8 1.

QUTFLOW 0. 1600. 1600.



RATIO
OF
PMF

1.00

RATIO
OF
PMF

1.00

RATIO
OF
PMF

1.00

RATIO
OF
PMF

MAXIMUM MAX TMUM MAXTIMUM HAXIMUM CURATION TIME OF
RESERVOIR DEPTH STORAGE OQUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CF5 HOURS HOURS
4.38 .00 0. 1027. .00 4.80
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 6.50 6.50
STORAGE 0. 1%
OUTFLOW 0. 1600. 1600.
MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX QUTFLOW
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS
.78 .00 0. 853. .00 4.80
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATICN .00 6.50 6.50
STORAGE 0. 1. 1a
OUTFLOW 0. 1600. 1600.
MAXIMUM MAXTMUM MAXIMUM MAXTMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
3.08 .00 0. 644 . .00 4.80
SR-21

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 2.50 2.50
STORAGE 0. Q. 0.
OUTFLOW 0. 38. 38.
MAXTMUM MAXIMUM MAXIMUM MAXTMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEY OVER DAM AC-FT CFS HOURS HOURS
1.89 .00 0. 30. .00 4.40
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 2.50 2.50
STORAGE 0. 0. 0.
QUTFLOW 0. 38. 38.

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00



RATIO
oF
PMF

1.00

RATIO
OF
PHF

1.00

RATIO
OF
PMF

1.00

RATIO
OF
PMF

1.00

MAXIMUM MAXIMUM MAXIMUM MAXTIMUM DURATION TIME OF TIME OF

RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OUTFLOW  FAILURE
W.S.ELEV OVER DAM AC-FT CFs HCURS HOURS HOURS
1.52 .00 0. 2. .00 4.50 .00
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 2.50 2.50
STORAGE a. 0. 0.
QUTFLOW 0. 38. 3a.

MAXIMUM MAXIMUM MAX TMUM MAXIMUM DURATION TIME OF TIME OF
RESERVOIR DEPTH STORAGE CUTFLOW OVER TOP  MAX OUTFLOW  FAILURE
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.32 .00 0. 18. .00 4.50 .00
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 2.50 2.50
STORAGE 0. 0. 0.
OUTFLOW 0. 38. 38.

MAXIMUM MAXIMUM MAXTIMUM MAXIMUM DURATION TIME OF TIME OF
RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OUTFLOW  FAILURE
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

1.09 .00 (i 8 14. .00 4.55 .00

SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION RS-20
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 3.00 3.00
STORAGE 0. 0. 0.
OUTFLOW 0. é8. 68,

MAXIMUM MAXIMUM MAXIMUM MAXTMUM DURATION TIME OF TIME OF
RESERVOIR DEPTH STORAGE OQUTFLOW OVER TOP  MAX OUTFLOW  FAILURE
W.S.ELEV QVER DAM AC-FT CFs HOURS HOURS HOURS

2.61 .00 0. 58. .00 4.25 .00
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 3.00 3.00
STORAGE 0. 0. 0.

OQUTFLOW 0. 68. 68.



RATIO
OF
PMF

1.00

RATIO
OF
PMF

1.00

RATIO
OF
PMF

1.00

RATIO
OF
PMF

1.00

MAXIMUM MAXIMUM MAXIMUM MAXTMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX QUTFLOMW
W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
1.94 .00 0. 40. .00 4.25
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATICN .00 3.00 3.00
STORAGE 0. 0. 0.
OUTFLOW 0. 68. 68.
MAXTMUM MAXIMUM MAXIMUM MAX IMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
1.66 .00 0. 32. .00 4.25
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 3.00 3.00
STORAGE 0. 0. 0.
OUTFLOW 0. 68. 68.
MAXIMUN MAXIHUM MAXIMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS
1.35 .00 0. 24, .00 4.25
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SR-19

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

INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 4.50 4.50
STORAGE 0. 1. (1
OUTFLOW 0. 1530. 1530.
MAX IMUM MAXIMUM MAXTMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFsS HOURS HOURS
2.96 .00 0. 899. .00 4.80
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 4.50 4.50
STORAGE 0. 1. s
OUTFLOW 0. 1530. 1530.

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00



RATIO
OF
PHE

1.00

RATIO
OF
PHF

1.00

RATIO
OF
PMF

1.00

RATIO
OF
PHF

1.00

MAXIMUM HAXIMUM MAXIMUM MAX IMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX QUTFLOW
W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
2.54 .00 0. 734. .00 4.80
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 4.50 4.50
STORAGE 0. (o /7
OUTFLOW 0. 1530. 1530.
MAXTMUNM MAXIMUM MAXIMUM MAXTMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
2.23 .00 08 612. .00 4.80
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 4.50 4.50
STORAGE 0. T 1
OUTFLOW 0. 1530. 1530.
MAXIMUM MAXTHUM MAXIMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE OQUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS
1.78 .00 0. 463, .00 4.80
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SR-7

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

INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 6.00 6.00
STORAGE 0. s 1.
QUTFLOMW Q. 930. 930.
MAXTMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
9.20 3.20 : 1524. 1.00 4.90
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 6.00 6.00
STORAGE 0. i 1.
OUTFLOW 0. 930. 930.

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TINE OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00



RATIO
OF
PHF

1.00

RATIO
OF
PMF

1.00

RATIO
QF
PHF

1.00

RATIO
OF
PMF

1.00

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE QUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
8.1 2. 11 1l 1309. .85 4.85
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 6.00 6.00
STORAGE 0. %. 1.
QUTFLOW 0. 930. 930.
MAXTHUM MAXTMUM MAXIMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX QUTFLOW
W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
6.44 bk 1 1003. .40 4.85
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 6.00 6.00
STORAGE Q. ; I 1.
OUTFLOW 0. 930. 930.
MAX TMUM MAXIMUM MAX IMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OUTFLOW
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS
3.74 .00 0. 606. .00 4.85
SUMMARY OF DAM CVERTOPPING/BREACH ANALYSIS FOR STATION SR-1

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

INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 4.00 4,00
STORAGE 0. 0. 0.
OUTFLOW 0. 1380. 1380.
MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF
RESERVOIR DEPTH STORAGE QUTELOW QVER TOP  MAX CUTFLOMW
W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS
17.75 13.75 Q. 17772, 2.60 4.85
INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION .00 4.00 4.00
STORAGE 0. 0. 0.
OQUTFLOW 0. 1380. 1380.

TIME OF
FAILURE
HOURS

.00

TIME QF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00



RATIO
OF
PMF

RATIO
OF
PMF

1.00

RATIO
QoF
PMF

1.00

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

MAXIMUM
STORAGE

AC-FT

0.

INITIAL VALUE

.00

0.
0.

MAXIMUM
STORAGE

AC-FT

0.

INITIAL VALUE

HAX ITMUM MAXIMUM
RESERVOIR DEPTH
W.S.ELEV OVER DAM
15.76 1.76
ELEVATION
STORAGE
OUTFLOW
MAXIMUM MAXIMUM
RESERVOIR DEPTH
W.S.ELEV OVER DAM
13.78 9.78
ELEVATION
STORAGE
OUTFLOW
MAXTMUM MAX IMUM
RESERVOIR DEPTH
W.S.ELEV OVER DAM
11.21 .21

.00

0.
0.

MAXIMUM
STORAGE
AC-FT

0.

MAXIMUM
OUTFLOW
CFs

14743.

SPILLWAY CREST
4.00

a.
1380.

MAXIMUM
QUTFLOW
CFs

11892.

SPILLWAY CREST

4.00
0.
1380.

MAX IMUM
OQUTFLOW
CFs

850z2.

CURATION TIME OF
OVER TOP  MAX OUTFLOW
HOURS HOURS
2.70 4.90
TOP OF DAM
4.00
o.
1380.
DURATION TIME OF
OVER TOP  MAX QUTFLOW
HOURS HOURS
2.65 4.95
TOP OF DAM
4.00
0.
1380.
DURATION TIME OF
OVER TOP  MAX OUTFLOW
HOURS HOURS
2.55 4.95

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00

TIME OF
FAILURE
HOURS

.00
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