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Introduction

This report presents the results of a hydrologic analysis of the Morgan
City Wash watershed in northern Maricopa County, Arizona. The
hydrologic analysis is part of a floodplain delineation study of Morgan
City Wash being conducted by Baker Engineers for the Flood Control
District of Maricopa County. The reach of Morgan City Wash being
evaluated is from the confluence with the Agua Fria River upstream to
the Maricopa County boundary (See Figure 1).

Purpose of the Study

A hydrologic and hydraulic analysis of the Morgan City Wash watershed
is being completed to determine 100-year peak discharges and
associated floodplain and floodway limits. Water-surface profiles will
be computed for Morgan City Wash to established base flood
elevations. This information will be combined into a floodway and
floodplain map which will be submitted by the Flood Control District to
the Federal Emergency Management Agency (FEMA) for approval.
Upon approval by FEMA, the maps will be used in establishing flood
insurance rates and flood plain management requirements.

Authority for Study
This study was authorized by a contract for floodplain delineation
services (FCD 89-15) with the Flood Control District of Maricopa County
dated June 5, 1989.

Watershed Description

The Morgan City Wash watershed is comprised of approximately 23.0
square miles of land within the unincorporated area of northern
Maricopa County and southern Yavapai County. Morgan City Wash is a
tributary of the Agua Fria River, and its watershed lies with the
Heiroglyphic Mountains. Direction of flow is generally east-southeast.
The Heiroglyphic Mountains are a complex series of low hills and ridges,
generally between 1500 and 3500 feet in elevation. The watershed is
very highly eroded rock outcrop. Soils are typically well-drained but
very shallow. Because of steep slopes throughout the watershed, the
drainage is comprised of an intricate pattern of deep washes and sharp
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divides. The main stem of Morgan City Wash and its major tributaries
are steep with one to five percent longitudinal slopes. These streams
flow on gravel beds and have near-vertical banks in many reaches.
Upland slopes exceeding 80% near the sharp divides are common in the
west half of the watershed. The uplands tend to be slightly less steep
and the divides are slightly more rounded in the east half of the
watershed.

Vegetation is desert brush of light to moderate density. Stream
channels contain moderate to very dense riparian vegetation in some
reaches, although the well-defined gravel low-flow channel exists
throughout almost all of Morgan City Wash.

Human habitation is extremely sparse. Scattered mining efforts
represent the only significant permanent activity. There are no
residential subdivisions present, although some development may
result from enlargement of Lake Pleasant and the associated
recreational improvements. The only drainage structures within the
watershed are multi-barrel concrete box culvert crossings of the wash
for the old and new access roads to Lake Pleasant (See Figure 2).

Previous Studies

A review of existing data for the Morgan City Wash watershed found
no detailed hydrologic studies. The Morgan City'Wash area is mapped
as Zone B on the effective Flood Insurance Rate Map (FIRM) for
Maricopa County [1].

16923-E10.4-R30 2



- . i e Yavap,; }
o FIGURE-1 f ; aTicory—S2unty.
WATERSHED \; E ounty }_,
VICINITY MAP LN H ;
LTS, { ¥ S
) 4
CASTLE HOT . ‘j & TONTO ,v/
SPRINGS .' « 3 e
. :’j\ _~§:;~‘""\'"‘\4‘ r.--'/N ATIONAL
; ] i iy
" CLINE CREEK FOREST =
N WATERSHED //

Crask ...

Cave

MORGAN CITY
WATET

6N

—_—

RODGER ICREEK

WATERSHED CAVE
! CREEK

\

/ CAREFREE

B

/
3E / T

Michael Baker, Jr,Inc.

2w




2.0

2.1

Engineering Methodology

The HEC-1 computer program of the U.S. Army Corps of Engineers [2]
was used in the hydrologic analysis of the Morgan City Wash
watershed. The program produces an incremental time-based record
of storm runoff from a watershed. The watershed is modeled as a series
of sub-basins connected by the watershed stream system. Hydrographs
are computed for precipitation runoff from the sub-basins, as additions
of several hydrographs at stream junctions and as hydrographs routed
along stream reaches or through reservoirs. Sub-basins are selected of
nearly-equal size (time of concentration) in order that the single value
of time-interval chosen for computations produces accurate results
with a reasonable amount of output. The Watershed Boundary Map
(Figure 2) shows the sub-basins used for the Morgan City Wash
hydrology.

The HEC-1 option utilizing the Soil Conservation Service (SCS)
dimensionless hydrograph in combination with initial and uniform loss
rate methodology was selected for computing sub-basin runoff. The
Muskingum routing option was used for routing of flood hydrographs
downstream through the various channel reaches of the watershed.
The development of the various input parameters for the HEC-1
watershed model is presented in the following paragraphs.

Rainfall

Floodplains in Maricopa County are delineated for a peak 100-year
flow. Runoffis simulated for storm durations of 2, 6 and 24 hours. The
maximum peak flow from among the three storms is used for
floodplain delineation of a stream segment. The source of
precipitation depths is NOAA Atlas 2 [3]. The storm total precipitation
values for this study are given in Table 1.

16923-E10.4-R30 4



TABLE 1
Morgan City Wash
100-Year Storm Total Point Precipitation

Duration (hours) Precipitation (inches)
2.76
3.40
24 4.50

The SCS 100-year Type Il Rainfall Distributions included in Appendix D
were used to define temporal distribution for the three precipitation
events (see Figure 3). Cumulative point precipitation at 15 minute
intervals is presented in Table 2. Because of the input requirements of
the 'JD’' option, discussed below, the precipitation distribution was
input as the cumulative percent of storm total precipitation for the 2, 6,
and 24 hour events (see Appendix D).

The Morgan City Wash watershed area of approximately 23 square
miles exceeds the maximum watershed area, 10 square miles, for which
point precipitation may be considered average precipitation for the
entire watershed under Flood Control District criteria. Areal reduction
of precipitation was applied to the 2, 6, and 24 hour 100-year storms in
accordance with the National Weather Service’s HYDRO-40 [4]. The
HEC-1 ")JD" option was used to perform the areal reduction
automatically. The “JD” option accounts for accumulated drainage
area for each sub-basin and combination hydrograph computation and
adjusts the hydrograph flows to compensate for areal reduction of
precipitation. The input requirement is a minimum of five data pairs
defining the relationship between average basin-wide precipitation
and basin area. The areal reduction values also depend on storm
duration, so each of the three storms in the study has separate “JD”
input data pairs. The areal reduction values are given in Table 3.

Development of precipitation input data for the HEC-1 hydrology
model is presented in Appendix E.

16923-E10.4-R30 5
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY - FLOOD PLAIN DELINATION STUDY

MORGAN CITY WASH

SCS TYPE II PRECIPITATION DISTRIBUTION

TABLE - 2

BAKER ENGINEERS PROJECT NUMBER 16923-HPH
100-YEAR POINT RAINFALL: 2 HR., 6 HR., & 24 HR.

STORM TIME
thrs.)
0.00
0.25
0.50
0.75
.00
.25
.50

2 HR.

(in.)
0.00
0.1
0.24
0.77
2.18
2.41
2.55
2.67
2.76

STORM-PRECIPITATION
24 HR.
(in.)

6 HR.
(in.)
0.00
0.04
0.08
0.12
0.16
0.21
0.27
0.34
0.43
0.53
0.65
1.15
2.48
2.69
2.82
2.93
3.02
3.09
3.15
3.20
3.25
3.30
3.33
3.37
3.40

0.00
0.01
0.02
0.04
0.05
0.06
0.08
0.09
0.10
0.12
0.13
0.14
0.16
0.17
0.18
0.20
0.22
6.23
0.25
0.27
0.29
0.31
0.32
0.34
0.36
0.38
0.40
0.43
0.45
0.47
0.50
0.52
0.54
0.57
0.60
0.63
0.66
0.70
0.73
0.77
0.81
0.86
0.91
0.98
1.06

1.16 .

1.27
1.74
2.98

STORM TIME
(cont.)
12.25
12.50
12.75
13.00
13.25
13.50
13.75
14.00
14.25
14.50
14.75
15.00
15.25
15.50
15.75
16.00
16.25
16.50
16.75
17.00
17.25
17.50
17.75
18.00
18.25
18.50
18.75
19.00
19.25
19.50
19.75
20.00
20.25
20.50
20.75
21.00
21.25
21.50
21.75
22.00
22.25
22.50
22.75
23.00
23.25
23.50
23.75
24.00

26 HR.
(cont.)
3.18
3.3
3.41
3.49
3.56
3.62
3.67
3.71
3.75
3.79
3.82
3.85
3.88
3.9
3.94
3.96
3.99
4.02
4.04
4.06
4,09
4.1




TABLE 3
Areal Reduction of Precipitation
for Morgan City Wash 100-Year Storms

2 HOUR EVENT
(P10 = 2.76 inches)

Area Areal Reduction Total Storm
(Miles 2) Factor Precipitation (inches)
0 1.00 2.76
10 0.79 2.18
20 0.73 2.01
30 0.69 1.90
40 0.66 1.82
6 HOUR EVENT
(P100 = 3.40 inches)
Area Areal Reduction Total Storm
(Miles 2) Factor Precipitation (inches)
0 1.00 3.40
10 0.85 2.89
20 0.79 2.69
30 0.75 2.55
40 0.72 2.45
24 HOUR EVENT
(P100 = 4.50inches)
Area Areal Reduction Total Storm
(Miles 2) Factor Precipitation (inches)
0 1.00 4.50
10 0.95 4.28
20 0.92 4.14
30 0.90 4.05
40 0.89 4.01
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2.2

Soil Losses

The SCS Aguila - Carefree Soil Survey [5] was used to determine soil
characteristics and infiltration properties within the Morgan City Wash
watershed. The watershed boundary and sub-basin locations were
plotted on the soils maps, and the area of each soil group within the
sub-basins was determined, ( see Figure 4).

Soils were classified by their texture using data from the Aguila -
Carefree Soil Survey [5] and loss rate correlations provided by the Flood
Control District contained in Appendix D. The Initial and Uniform Loss
Rate option of the HEC-1 computer program was selected to determine
rainfall excess. Values of initial losses, uniform loss rates and percent
impervious were computed for each sub-basin using the soil texture
classifications and ground cover. Table 4 lists the soils groups found
within the Morgan City Wash watershed and percentages of each soil
group within each sub-basin. Initial and uniform loss rate parameter
values for each sub-basin are listed in Table 5. Loss rate and impervious
area calculations are presented in Appendix F.

16923-E10.4-R30 9



TABLE 4

Morgan City Wash Watershed

Soil Groups
SCS Group Area Percent of
Number SCS Group Name (acres) Sub-Basin
Sub Basin M-1
16 Cellar-Rock Outcrop 918 71.7
31 Dixaleta-Rock 273 21.3
Outcrop Complex
72 Lehmans - Rock
Outcrop Complex 90 7.0
1281 100.0
Sub Basin M-2
8 Arizo Cobbly Sandy Loam 6 0.6
16 Cellar-Rock Qutcrop 156 15.6
31 Dixaleta-Rock 268 26.9
Outcrop Complex
72 Lehmans - Rock
Outcrop Complex 442 44.3
104 Rock Qutcrop -
Lehmans Complex 126 12.6
998 100.0
Sub Basin M-3
31 Dixaleta-Rock 1208 100.0
Outcrop Complex
Sub Basin M-4
8 Arizo Cobbly Sandy Loam 7 0.4
31 Dixaleta-Rock
Outcrop Complex 1704 99.6
1711 100.0

16923-E10.4-R30
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TABLE 4 (Cont'd)

Morgan City Wash Watershed

Soil Groups
SCS Group Area Percent of
Number SCS Group Name (acres) Sub-Basin
Sub Basin M-5
8 Arizo Cobbly Sandy Loam 59 5.3
31 Dixaleta-Rock 936 84.2
Outcrop Complex
41 Eba-Pinaleno Complex 22 2.0
104 Rock Outcrop-
Lehmans Complex 95 8.5
1112 100.0
Sub Basin M-6
8 Arizo Cobbly Sandy Loam 127 7.6
31 Dixaleta-Rock 812 48.7
Outcrop Complex
33 Eba Very Gravelly Loam 30 1.8
41 Eba-Pinaleno Complex 14 0.8
72 Lehmans - Rock
Outcrop Complex 374 224
95 Ohoco Gravelly Loams 1" 0.7
104 Rock Outcrop-
Lehmans Complex 301 18.0
1669 100.0
Sub Basin M-7
31 Dixaleta-Rock 130 26.2
Outcrop Complex
72 Lehmans Rock
Outcrop Complex 367 73.8
497 100.0

16923-€10.4-R30
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TABLE 4 (Cont'd)

Morgan City Wash Watershed

Soil Groups
SCS Group Area Percent of
Number SCS Group Name (acres) Sub-Basin
Sub Basin M-8
8 Arizo Cobbly Sandy Loam 15 1.0
31 Dixaleta-Rock 776 50.8
Outcrop Complex
72 Lehmans - Rock 166 10.9
Outcrop Complex
104 Rock Outcrop- 20 1.3
Lehmans Complex
109 Schenco - Rock
Outcrop Complex 550 36.0
1527 100.0
Sub Basin M-9
10 Brios-Carrizo Complex 88 7.8
48 Ebon-Pinamt Complex 3 0.3
51 Gachado-Lomitas Complex 44 3.9
52 Gachado - Lomitas - Rock 149 13.2
Outcrop Complex
68 Gunsight - Cipriano Complex 18 1.6
70 Gunsight - Rillito Complex 18 1.6
103 Rock Outcrop - 43 3.8
Gachado Complex
104 Rock Outcrop - 56 5.0
Lehmans Complex
108 Schenco Rock 209 18.6
Outcrop Complex
109 Schenco Rock
Outcrop Complex 498 44.2
1126 100.0

16923-E10.4-R30
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TABLE 4 (Cont'd)

Morgan City Wash Watershed

Soil Groups
SCS Group Area Percent of
Number SCS Group Name (acres) Sub-Basin
Sub Basin M-10
10 Brios-Carrizo Complex 9 0.9
21 Cipriano - Very Gravelly 32 33
Loam
31 Dixaleta-Rock 30 3.1
Outcrop Complex
48 Ebon-Pinamt Complex 12 1.3
51 Gachado-Lomitas 113 11.8
Complex
52 Gachado - Lomitas 25 2.6
Complex
72 Lehmans - Rock 89 9.3
- Qutcrop Complex
104 Rock Qutcrop-
Lehmans Complex 651 67.7
961 100.0
Sub Basin M-11 7
10 Brios-Carrizo Complex 33 5.3
51 Gachado-Lomitas 314 50.7
Complex
52 Gachado - Lomitas 59 9.5
Complex
93 Nickel-Cave Complex 1" 1.8
104 Rock Outcrop -
Lehmans Complex 203 32.7
620 100.0

16923-E10.4-R30
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TABLE 4 (Cont'd)
Morgan City Wash Watershed

Soil Groups

SCS Group Area Percent of
Number SCS Group Name (acres) Sub-Basin
Sub Basin M-12
51 Gachado-Lomitas 52 6.3
Complex
52 Gachado - Lomitas 9 1.1
Complex
66 Greyeagle - Sun City 29 3.5
Variant Complex
72 Lehmans - Rock 201 243
Outcrop Complex
93 Nickel-Cave Complex 65 7.9
95 Ohaco Gravelly Loam 91 11.0
103 Rock Outcrop- 21 2.5
Gachado Complex
104 Rock Outcrop-
Lehmans Complex 358 43.4
826 100.0
Sub Basin M-13 ,
10 Brios-Carrizo Complex 77 6.6
51 Gachado-Lomitas 913 78.6
Complex
52 Gachado - Lomitas 170 14.7
Complex
103 Rock Outcrop -
Gachado Complex 1 0.1
1161 100.0

16923-£10.4-R30
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2.3

Sub-basin Lag Time Determinations

For the dimensionless unit hydrograph option HEC-1 requires the input
of the lag time for each sub-basin. Lag time for each sub-basin was
computed using the length, slope and roughness of the longest
watercourse within the sub-basin. Procedures used were adapted from
Chapter 3 of $CS's TR-55 [6]. A copy of the chapter is included in
Appendix G to provide detailed theory. The adaptations used for this
study were as follows:

Sheet Flow - The upstream reach of each water course was designated
Range (natural), Manning’s n=0.13. The TR-55 procedure was
followed.

shallow Concentrated Flow - TR-55 contains a graphical method to
solve for velocity of shallow concentrated flow in the urban setting.
The method was adapted for variable Manning’s “n” values found in
the high desert. Appendix G contains a series of graphs solving
Manning’s equation for “n“ factors from 0.050 to 0.100.

The two designations CS-1 and CS-2 were used for shallow
concentrated flow reaches representing average estimated depth of
flow of 3” and 6", respectively. In each case the engineer considered
the topography of the drainage area along the stream, topographic
evidence of the stream cross-section shape and engineering judgment
to estimate the upstream and downstream limits of CS-1 and/or CS-2
reaches. The wide rectangular channel approximation, “hydraulic
radius equals depth”, and Manning’s equation graphs were used to
determine velocity based on values of Manning’s “n”, depth and
stream slope.

Channel Flow - Channel velocities were calculated for one of two
channel reaches designated CH-1 or CH-2 using a computer program for
Manning’s equation assuming a rectangular channel. Preliminary HEC-
1 runs for Morgan City Wash were used to estimate average reach
flows, or to estimate “per square mile” flows for sub-areas draining to a

16923-E10.4-R30 15




reach. Once updated HEC-1 runs were completed, the approximations
were reviewed to be sure that no “order of magnitude” errors had
been introduced.

Manning’s “n” - The most subjective variable in computing lag times
has always been the “n” factor. These values were estimated based on
engineering judgment, experience, field review and two reports
previously submitted for this study: Summary of Field Inspection, Cline
Creek and Rodger Creek; Summary of Field Inspection, Morgan City
Wash. These reports were used to estimate composite values of “n” for
channel velocities. Shallow concentrated flow roughness values were
estimated using topographic mapping and aerial photography where
coverage was available. ’

Unit hydrograph parameters for the Morgan City Wash sub-basins are
listed in Table 5. Computations of sub-basins lag time are presented in
Appendix G.

16923-E10.4-R30 16



TABLES
Morgan City Wash
Sub-basin Hydrologic Parameters

Uniform Loss Initial Loss .
Son  (mieen ReteCNSTL CSTRTLC | SRR (TS
M-1 2.00 0.38 0.95 20.3 0.34
M-2 1.56 0.28 0.92 32.6 0.46
M-3 1.89 0.40 0.95 35.0 0.63
M-4 2.67 0.40 0.95 34.9 0.62
M-5 1.74 0.38 0.95 34.6 0.53
M-6 2.61 0.32 0.93 34.6 0.89
M-7 0.78 0.24 0.81 31.3 0.56
M-8 2.39 0.37 0.84 34.4 0.80
M-9 1.76 0.55 0.87 29.2 0.69
M-10 1.50 0.26 0.81 45.0 0.81
M-11 0.97 0.45 0.85 21.5 0.51
M-12 1.29 0.27 0.81 35.2 0.78
M-13 1.81 0.53 0.87 3.0 0.86
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Streamflow Routing

Hydrographs from upper watershed sub-basins were routed through
the watershed stream system using the Muskingum Routing option of
HEC-1. Muskingum routing is a stream storage method which calculates
reach outflow based on inflow and a previous value of outflow. A
stream reach is divided into a number sub-reaches calculated to avoid
negative routing coefficients, which are internally generated. Input
parameters are: travel time through a channel reach, (AMSKK); a
weighting factor to account for the relative effect of inflow and
outflow on stream storage, (X); and the number of sub-reaches,
(NSTPS).

The travel time (AMSKK) determination followed the same TR55
procedures [6] as were used to determine sub-basin lag times. The
value of the Muskingum “X" has a theoretical mathematical range of
0.0 to 0.5. For the relatively steep channel reaches of Morgan City
Wash, a value of X = 0.3 was estimated to give significant weight to
reach inflows in determining stream storage. This reflects a judgment
that: 1. backwater curves probably do not extend very far upstream
and 2. rapid changes in flow can cause significant wedge storage to
exist in a reach. Muskingum channel routing parameters are listed in
Table 6. Travel time calculations are included in Appendix G following
sub-basin lag time calculations. Calculations to determine the number
of sub-reaches are presented in Appendix H.
TABLE 6

Morgan City Wash Watershed
Muskingum Channel Routing Parameters

e e
RO -1 3 0.28 0.3
RO -2 3 0.25 03
RO-3 5 0.48 03
RO-4 5 0.49 03
RO-5 1 0.1 0.3
RO -6 6 0.53 03

* NSTPS based on computation interval of 6 minutes.

16923-E10.4-R30 18



2.5

HEC-1 Model Sequence

Since the purpose of the hydrology study for Morgan City Wash is
determination of 100-year flood flows for delineation of the wash, the
calculation sequence was selected to produce representative flows on a
reach-by-reach basis. A schematic of the watershed model is shown in
Figure 5.

The sequence is a fairly straight-forward series of hydrograph
combinations and routings. The reach of Morgan City Wash between
hydrograph combination points CO-6 and CO-7 is approximately + mile
in length, which is too long to ignore and too short to perform
Muskingum routing with the 6 minute computation interval. To
account for the travel time, the reach is included in the downstream
routing reach RO-4.

16923-E10.4-R30 19



3.0

3.1

3.2

Summary and Conclusions

Summary

Using the HEC-1 SCS dimensionless hydrograph option, hydrology was
simulated for the 2, 6 and 24 hour storms on the Morgan City Wash
watershed. Hydrographs were computed for the 13 sub-basins that
comprise the watershed, for 12 tributary combination points and for 6
stream flow routing reaches which make up the Morgan City Wash
mainstream between the Agua Fria River and the Maricopa-Yavapai
County line.

The computation interval of 6 minutes was chosen as the smallest
interval which could accommodate the 28.5 hour hydrograph resulting
from a 24 hour storm. The 6 minute interval was used for 2 and 6 hour
storm hydrographs to maintain consistency for comparing all three
storm durations. Areal reduction of precipitation was applied because
of the 23 square mile watershed area.

Watershed conditions were modeled which reflect the complete lack of
development in the watershed. Precipitation losses were simulated by
initial and uniform loss rates and percent impervious areas. Likewise,
routing parameters were computed based on existing conditions, a
naturally occurring combination of gravel-bed channel and desert
riparian overbanks.

Results of the HEC-1 Model

Peak discharges for the 2, 6 and 24 hour 100 year events are listed in
Table 7. Flows are tabulated for the 13 sub-basins and 12 combination
points shown in the schematic (Figure 5). Copies of the HEC-1 output
for the 2, 6 and 24 hour events are presented in Appendices A, B and C,
respectively.

16923-£10.4-R30 20



TABLE 7
Morgan City Wash Watershed 100-Year Runoff Summary

Peak Discharge (cfs)
Location Event

2 Hour 6 Hour 24 Hour
Sub-basin M-1 2256 2766 3173
Sub-basin M-2 1675 1950 2201
Combination Point CO-1 3453 4183 4817
Sub-basin M-3 1572 1835 2082
Combination Point CO-2 4840 5887 6828
Sub-basin M-5 1649 1927 2174
Combination Point CO-3 5650 6903 8134
Sub-basin M-4 2236 2622 2990
Combination Point CO-4 7387 9012 10868
Sub-basin M-6 1688 1975 2274
Combination Point CO-5 7949 9797 11989
Sub-basin M-7 ) 801 910 986
Combination Point CO-6 8123 9999 12285
Sub-basin M-8 1732 1998 2210
Combination Point CO-7 8974 11028 13863
Sub-basin M-9 1319 1533 1700
Combination Point CO-8 - 8683 10764 13651
Sub-basin M-10 1230 1370 1482
Combination Point CO-9 8965 11106 14155
Sub-basin M-11 936 1095 1183
Combination Point CO-10 8891 11014 14099
Sub-basin M-12 1009 1146 1250
Combination Point CO-11 9010 11196 14441
Sub-basin M-13 894 1151 1345
Combination Point CO-12 8769 10892 14168

(Discharge to Agua Fria River)

16923-£10.4-R30 21



3.3

Conclusions

By comparison of peak flows for the 2, 6 and 24 hour events (Table 7), it
is seen that the 24 hour event produces the maximum peak runoff from
each sub-basin and at each combination point in the watershed.

Two factors favor maximum peak runoff from the 24 hour storm on
Morgan City Wash. The first is an average initial loss of nearly 0.9 inch
for the watershed. In the 24 hour storm early precipitation can
completely satisfy the initial loss prior to the most intense precipitation,
which results in a high percentage of runoff during the heaviest
rainfall.

The second factor is that the peak 15 minute rainfall intensity for the -
SCS Type 11 24 hour storm is only slightly less than the 15 minute peak
intensities of the 2 and 6 hour storm distributions. Comparison of the
graphs of the three precipitation distributions (Figure 3) shows the
similarity of peak intensity. Since the 24 hour storm simulation
produced the largest peaks throughout the watershed, all of the
floodplain delineation flows were selected from the 24 hour flow
values.

Because of the long narrow watershed, mainstream peak flows remain
nearly constant downstream from combination point CO-7. As sub-
basin hydrographs are added and combined flows are routed, some
slight fluctuation occurs, i.e. peaks decrease from CO-7 to CO-8, from
CO-9 to CO-10 and from CO-11 to CO-12. The delineation flows
selected for the various reaches were chosen such that flows do not
decrease from an upstream location to a downstream location.
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3.4 100-Year Floodplain Delineation Flows

The flows used to delineate the 100-year floodplain of the various

reaches Morgan City Wash are presented in Table 8.

16923-£10.4-R30

Morgan City Wash

TABLE 8

100-Year Floodplain Delineation Discharges

Agua Fria
River

SUBM12
Confluence

SUBM10
Confluence

SUBMS8
Confluence

SUBM7
Confluence

SUBM4
Confluence

SUBM3
Confluence

Reach

to

to

to

to

to

to

SUBM12
Confluence

SUBM10
Confluence

SUBMS
Confluence

SUBM7
Confluence

susMv4
Confluence

SUBM3
Confluence

SUBM1*
Confluence

Discharge
(cfs)

14,400

14,200

13,900

12,300

12,000

8,130

4,820

*Upstream Limit of Study, Maricopa County Line
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APPENDIX A

MORGAN CITY WASH

HEC-1

100-YEAR 2 HOUR STORM
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HEC-1 INPUT PAGE
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1D
1D
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1D
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1D
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1D
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o
1)
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1D
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1]
ID
1D
10
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

HYDROLOGY FOR:

PURPOSE OF STUDY:

METHODS OF STUDY:

WATERSHED NAME:

CONTRACT NUMBER:

COMPUTED BY:

6 01AUG89

*DIAGRAM

IN
10
JD
PC
J0
J0
J0
JD

KK
KM
BA
w
uo

KK
KM
RM

KK
KM
BA
L
uo

15

5
2.76
.0
2.18
2.01
1.90
1.82

SUBM1

.01
.039
10
20
30
40

1100

.087

FILE: MC-02
100-YEAR 2 HOUR EVENT
DELINEATION OF THE 100-YEAR FLOODPLAIN OF
MORGAN CITY WASH, AGUA FRIA RIVER TO THE
MARICOPA COUNTY BOUNDARY
HEC-1  DIMENSIONLESS SCS HYDROGRAPH 6 MIN. INTERVALS
PRECIPITATION- SCS TYPE 11 STORM BY 15 MIN. INCREMENTS
-AREAL REDUCTION BY *JD*™ DEPTH-AREA OPTION
EXCESS PRECIPITATION- INITIAL AND UNIFORM LOSS RATES
& PERCENT IMPERVIOUS
STREAM ROUTING- MUSKINGUM METHOD
MORGAN CITY WASH

FCD 89-15

BAKER ENGINEERS DATE:12/07/89
cowP: 550 12/b7/8 cm:%’_?ﬂ'”
80

.280 .91 .872 924 967 1.000

RUNOFF FROM SUBBASIN M-1

2.00
.95
.35

RO-1

.38

20.3

ROUTE M-1 THROUGH M-2

3

SUBM2

.28

3

RUNOFF FROM SUBBASIN M-2

1.56
.92
.46

.28

32.6



HEC-1 INPUT PAGE

LINE 11 YOURUUUE DUDUUROY DS SO, ST SURY SO JUUUN . SO - ST 10
46 KK cO-1
47 KM COMBINE RUNOFF FROM SUBBASINS M- 1 AND M-2
48 He 2
49 KK SUBM3
50 KM RUNOFF FROM SUBBASIN M-3
51 BA 1.89
52 W .95 40 35,0
53 up .63
54 KK CO-2
55 KM COMBINE RUNOFF FROM SUBBASINS M-1, 2 AND N-3
56 HC 2
57 KK RO-2
58 KM ROUTE M-1,2,3 THROUGH M-5
59 RM 3 .25 3
60 KK SUBM5
61 KM RUNOFF FROM SUBBASIN M-5
62 BA  1.74
63 W .95 .38 34.6
64 ub .53
5 KK CO-3
66 KM COMBINE RUNOFF FROM SUBBASINS M-1, 2, 3 AND M-5
67 HC 2
68 KK SUBM&
69 KM RUNOFF FROM SUBBASIN M-4
70 BA 2.67
7 LU .95 .40 34.9
72 uo .61
73 KK  CO-4
74 KM COMBINE RUNOFF FROM SUBBASINS M-1,2,3,5 AND M-4
S5 HC 2
76 KK RO-3
(4 KM ROUTE M-1,2,3,4,5 THROUGH M-6
78 RM 5 .48 3
™ KK SUBMS
80 KM RUNOFF FROM SUBBASIN M-6
81 BA 2.61
82 L .93 32 34.6
83 u .89
84 KK €o-5
85 KM COMBINE RUNOFF FROM SUBBASINS M-12345 AND M-6
86 HC 2



LINE

87

89

N

288

28R

98

100
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

HEC-1 INPUT

| | JPY, PSP SR P PN TR T CTTTIRNN . KA ST |

KK

BA

L

KK

HC

KK

BA

L

KK

HC

KK

KK

BA

L

KK

KC

KK

BA

L

KK
KM
HC
KK
RM
KK

BA
L

SUBM7
RUNOFF FROM SUBBASIN M-7
.78
.81 .24 31.3
.56
co-6
COMBINE RUNOFF FROM SUBBASINS M-123456 AND M-7
2
SuBM8
RUNOFF FROM SUBBASIN M-8
2.39
.84 .37 34.4
.80
co-7
COMBINE RUNOFF FROM SUBBASINS M-1234567 AND M-8
2
RO-4
ROUTE M-1..8 THROUGH M-9
5 49 .3
SUBM9
RUNOFF FROM SUBBASIN M-9
1.76
.87 .55 29.2
.69
co-8
COMBINE RUNOFF FROM SUBBASINS M-1 THRU 8 AND M-9
2
SUBM10
RUNOFF FROM SUBBASIN M-10
1.50
.81 .26 45.0
.80
co-¢9
COMBINE RUNOFF FROM SUBBASINS M-1 THRU 9 AND M-10
2
RO-5
ROUTE M-1..10 THROUGH M-11
1 -1 .3
SUBM11
RUNOFF FROM SUBBASIN M-11
97 i
.85 .45 21.5
.51

PAGE 3
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130
31
132

133
134
135
136
137

138
139
140

141
142
143

144
145
146
147
148

149
150
151
152
153

[ O P N PN TETT TN - PO STTTTIn . M .9.
KK Co-10

KM COMBINE RUNOFF FROM SUBBASINS M-1 THRU M-10 AND M-11
HC 2

KK SuBMi2

KM RUNOFF FROM SUBBASIN M-12

BA 1.29

L .81 27 35.2

u .80

KK Co-11

KM COMBINE RUNOFF FROM SUBBASINS M-1 THRU M-11 AND M-12
HC 2

KK RO-6

KM ROUTE M-1..12 THROUGH M-13

RM 6 .53 .3

KK SUBM13

KM RUNOFF FROM SUBBASIN M-13

BA 1.81

11} .87 53 3.0

u .86

KK Co-12

KM COMBINE RUNOFF FROM SUBBASINS M-1 THRU M-12 AND M-13
KO 1

KC

2z

HEC-1 INPUT

PAGE &



INPUT
LINE

33

38

41

46

49

54

57

60

65

76

79

87

92

95

100

106

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

SUBM1
v
v
RO-1
. SUBM2
co-1 ....... ceees
. SUBM3
co-2 ..... ceanes .
v
v
RO-2
. SUBMS

CO-3 .eiieienanns

. SUBM4
CO-4 .cvvvnennnnn.
v
v
RO-3
. SUBM6
co-5 ..... cesenas
. SUBM7
CO-6 veerenn. cens
. SUBM8

(--->) DIVERSION OR PUMP FLOW

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



m CO-8 ..ovvennnnns

d . SUBM10

19 CO-9 .iivinnans
v
v
122 RO-5
125 . SUBM11
130 CO-10..ccuvenanees
133 . SUBM12
138 (oo T |
v
v
141 RO-6
144 . SUBM13
149 CO-12..cccnnnenne

‘ RUNOFF ALSO COMPUTED AT THIS LOCATION
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FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1985

U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616
hkk

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
FILE: MC-02
HYDROLOGY FOR: 100-YEAR 2 HOUR EVENT

PURPOSE OF STUDY: DELINEATION OF THE 100-YEAR FLOODPLAIN OF
MORGAN CITY WASH, AGUA FRIA RIVER TO THE
MARICOPA COUNTY BOUNDARY

METHODS OF STUDY: HEC-1  DIMENSIONLESS SCS HYDROGRAPH 6 MIN. INTERVALS
PRECIPITATION- SCS TYPE Il STORM BY 15 MIN: INCREMENTS
~AREAL REDUCTION BY "“JD* DEPTH-AREA OPTION
EXCESS PRECIPITATION- INITIAL AND UNIFORM LOSS RATES
& PERCENT IMPERVIOUS
STREAM ROUTING- MUSKINGUM METHOD

WATERSHED NAME:  MORGAN CITY WASH

CONTRACT NUMBER: FCD 89-15

COMPUTED BY: BAKER ENGINEERS DATE:12/07/89
COMP: CKD:
10 OUTPUT CONTROL VARIABLES
. IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
17 HYDROGRAPH TIME DATA
NMIN 6 MINUTES IN COMPUTATION INTERVAL
IDATE 1AUGB9 STARTING DATE
ITIME 1100 STARTING TIME
NG 80 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1AUGB9 ENDING DATE
NDTIME 1854 ENDING TIME

COMPUTATION INTERVAL .10 HOURS
TOTAL TIME BASE 7.90 HOURS

ENGLISH UNITS

27 o INDEX STORM NO. 1
STRM 2.76 PRECIPITATION DEPTH
TRDA .01 TRANSPOSITION DRAINAGE AREA
28 PI PRECIPITATION PATTERN
.02 .02 .02 .02 .02 .08 .08 14 .20 .20
.03 .03 .03 .02 .02 .02 .02 .02 .01 .01
29 b INDEX STORM NO. 2
STRM 2.18 PRECIPITATION DEPTH
. TRDA 10.00 TRANSPOSITION DRAINAGE AREA
0 PI PRECIPITATION PATTERN
.02 .02 .02 .02 .02 .08 .08 14 .20 .20

.03 .03 .03 .02 .02 .02 .02 .02 .01 .01




30 J0 INDEX STORM NO. 3

STRM 2.01 PRECIPITATION DEPTH
TRDA 20.00 TRANSPOSITION DRAINAGE AREA
1 PRECIPITATION PATTERN
.02 .02 .02 .02 .02 .08 .08 A4 .20 .20
.03 .03 .03 .02 .02 .02 .02 .02 .01 .01
31 J0 INDEX STORM NO. &
STRM 1.90 PRECIPITATION DEPTH
TRDA 30.00 TRANSPOSITION DRAINAGE AREA
0Pl PRECIPITATION PATTERN
.02 .02 .02 .02 .02 .08 .08 4 .20 .20
.03 .03 .03 .02 .02 .02 .02 .02 .01 .01
32 Jb INDEX STORM NO. 5
STRM 1.82 PRECIPITATION DEPTH
TRDA 40.00 TRANSPOSITION DRAINAGE AREA
0 PI PRECIPITATION PATTERN
.02 .02 .02 .02 .02 .08 .08 .14 .20 .20
.03 .03 .03 .02 .02 .02 .02 .02 .01 .01

Khk KK KAk KRR HRRK KAR KRR KR wkk *hk Ahd Akk Akl Xk Khd Ahh Ik fhkk Ak FAK Ak Ahk Rkl ARk Fhd Khkh Fht KAk WAk KAk ik *wk ke

kAR hhRhkki Rkl
* *

149 KK * co-12 *

* *
dedrdedede de ek dedede e

151 X0 OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
152 HC ~ HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

*kk

AARRRRRARNANRARARRRRRREEARRERFRAAAARAARNREERNIAAREAERANNERERNRAREERARERRBERAEAEANARNNRTRAARANAARRANERARREARA R AR TR hhhhdk ko hhddkhhhddkk

HYDROGRAPH AT co-12
TRANSPOSITION AREA .0 sa MI

TRARKEEERRERAARAAERRRAAERNRERREARRRRRRARRARARRANRAAAAARAAAR AR AR AAAAREARR AT AR RAAERAREA AR A RRRR AR R A A AR A AR AR AR Ak 3k ok ok ok ok sk sk ok sk sk sk sk ok

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *
1 AUG 1100 1 0. * 1AUG 1300 21  6640. * 1 AUG 1500 41 5376. * 1 AUG 1700 61 50.
1 AUG 1106 2 0. * 1AUG1306 22  7451. * 1 AUG 1506 42  4400. * 1 AUG 1706 62 38.
1A06 1112 3 0. * 1AUG1312 23  818. * 1AUG 1512 43  3574. * 1 AUG 1712 63 2.
180G 1118 4 1. * 1 AUG1318 26  8887. * 1 AUG 1518 44  2885. * 1 AUG 1718 64 21.
1 AUG 1124 5 1. * 1 AUG 1324 25 9620. * 1 AUG 1524 45 2316. * 1 AUG 1724 65 16.
1AUG 1130 6 3. %  1AUG 1330 26 10416. * 1 AUG 1530 46  1850. * 1 AUG 1730 66 1.
AUG 1136 7 6. * 1 AUG 1336 27 11266. * 1 AUG 1536 47  1472. * 1 AUG 1736 67 8.
i AUG 1142 8 1%, * 1 AUG 1342 28 12146. * 1 AUG 1542 48 167. * 1 AUG 1742 68 5.
1 AUG 1148 9 34, * 1 AUG 1348 29 13010, * 1 AUG 1548 49 923. * 1 AUG 1748 69 4.
1 AUG 1154 10 88. * 1 AUG 1354 30 13782. * 1 AUG 1554 50 729. * 1 AUG 1754 70 2.
1 AUG 1200 11 199. * 1 AUG 1400 31 14363, * 1 AUG 1600 51 575. * 1 AUG 1800 71 2.
1 AUG 1206 12 372, * 1 AUG 1406 32 14647. * 1 AUG 1606 52 453, * 1 AUG 1806 72 1.



1 AUG 1212 13 623, * 1 AUG 1412 33 14552. * 1 AUG 1612 53 357. «* 1 AUG 1812 73 1.
1 AUG 1218 14 988, * 1 AUG 1418 34 14043, * 1 AUG 1618 54 281, ~ 1 AUG 1818 74 0.
1 AUG 1224 15 1488, * 1 AUG 1426 35 13151, * 1 AUG 1624 55 221, * 1 AUG 1826 75 0.
1 AUG 1230 16 2131, ¢ 1 AUG 1430 36 11961. * 1 AUG 1630 56 173, * 1 AUG 1830 76 0.
| AUG 1236 17 2916. * 1 AUG 1436 37 10593. * 1 AUG 1636 57 136. * 1 AUG 1836 77 0.
‘ AUG 1242 18 3819. * 1 AUG 1442 38 9168, * 1 AUG 1642 58 107. + 1 AUG 1842 78 0.
1 AUG 1248 19 4787, * 1 AUG 1448 39 7783. * 1 AUG 1648 59 8. * 1 AUG 1848 79 e.
1 AUG 1254 20 5747. * 1 AUG 1454 40 6507, * 1 AUG 1654 60 6. * 1 AUG 1854 80 0.
* . *

ARERERRRRRAERAEAENRANNERNRNRARRAANRARRAARERAARRARRARRAAAAARRNRARRANRANRRRERRER RN RANERRIARRRTNAARR AR A AR RRNARRARA RN R AT S A A NN ARk

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 7.90-HR ,
14647, 3.10 (CFS) 4478. 3402. 3402. 3402. =
CINCHES) 1.813 1.813 1.813 1.813
(AC-FT) 2z221. 2221, 2221. 2z221.

CUMULATIVE AREA = 22.97 SQ Ml

ARRKERERANRRRERERERREAARAAARREARARARRARNARRARANAARARARRRRAERRNERRNERARARAARERRARRARERERRA AR AR RN AR AN NI AA R AR RA RN R AR R AR RNy

HYDROGRAPH AT co-12
TRANSPOSITION AREA 10.0 sa M

AR ERRTENRAAREARFRRRREARAARNAARRRARRARNRARRRERRRANAAARRARNANRRREARRRTNERRARARRRRRAAAERA AR AR RAARERAREARRRRARAARRAI AR RANER AR ARk

* »* *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *

1 AUG 1100 1 0. * 1AUG 1300 21 4619. * 1 AUG 1500 41 3718.  * 1 AUG 1700 61 35.
1AUG 1106 2 0. * 1AUG1306 22  5217. * 1AUG 1506 42  -3037. * 1 AUG 1706 62 2.
1A06 112 3 0. * 1AUG 1312 23  5758. * 1 AUG 1512 43  2463. * 1 AUG 1712 63 20.
1 AUG 1118 4 0. * 1AUG1318 26  6269. * 1 AUG 1518 44 1986. * 1 AUG 1718 64 15.
‘ AUG 1126 5 1. *  1AUG 1326 25  6797. * 1 AUG 1524 45 1593. * 1 AUG 1724 65 1.
1AUG 1130 6 2. * 1AUG 1330 26  7366. * 1 AUG 1530 46 1273. * 1 AUG 1730 66 8.
1AU0G 1136 7 5. * 1AUG1336 27  7962. * 1 AUG 1536 47 1016, * 1 AUG 1736 &7 5.
1AU6 1142 8 1. * 1 AUG 1342 28  8573. * 1 AUG 1542 48 805. * 1 AUG 1742 68 4.
1AUG 1148 9 23. * 1 AUG 1348 29 916k, * 1 AUG 1548 49 638. * 1 AUG 1748 69 3.
1 AUG 1154 10 5. * 1AUG 1354 30  9686. * 1 AUG 1554 50 505. * 1 AUG 1754 70 2.
1 AUG 1200 11 125. * 1 AUG 1400 31  10073. * 1 AUG 1600 51 399. *  1AUG 1800 71 1.
1 AUG 1206 12 237. * 1 AUG 1406 32  10256. * 1 AUG 1606 52 314, * 1 AUG 1806 T2 1.
1AUG 1212 13 400. * 1 AUG 1412 33 10178. * 1 AUG 1612 53 248. * 1AUG 1812 T3 0.
1 AUG 1218 14 638. * 1 AUG 1418 34  9813. * 1 AUG 1618 54 195. * 1 AUG 1818 74 0.
1 AUG 1224 15 973. * 1 AUG 1426 35 9183. * 1 AUG 1624 55 183. * 1 AUG 1824 75 0.
1 AUG 1230 16 1410. * 1 AUG 1430 36 8346. * 1 AUG 1630 56 121, * 1 AUG 1830 76 0.
1 AUG 1236 17 1951, * 1 AUG 1436 37 7383. * 1 AUG 1636 57 95, * 1 AUG 1836 77 0.
1AUG 1242 18 2583. * 1 AUG 1442 38  6380. * 1 AUG 1642 58 7. * 1 AUG 1842 78 0.
1 AUG 1248 19 3274, * 1 AUG 1448 39 5406. * 1 AUG 1648 59 58, * 1 AUG 1848 79 0.
1 AUG 1256 20 3968. * 1 AUG 1454 40 4510. * 1 AUG 1654 60 45, * 1 AUG 1854 80 0.

* * *
ARERRRAIRERKAREARNRERARRRRRRAEAARRRRRRERAR AR AR AAARAAARRR AR RRNARRARRRA AR IR R I Tl AR AR R ddo s ok de ke Ak e s A s s s sk e o o o o e s o de o ok ok ok e e o A e e e Aok ok sk ek s de e v

PEAX FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 7.90-HR
10256. 3.10 (CFS) 3124. 2373. 2373. 2373.
CINCHES) 1.264 1.265 1.265 1.265
(AC-FT) 1549. 1549. 1549. 1549.

CUMULATIVE AREA = 22.97 SQ Ml

.**********'t**********#*******************************************************************************t******t******************

HYDROGRAPH AT Co-12
TRANSPOSITION AREA 20.0 sQ MI




ARARKERRRRARARARARRRERARRARAARRARRRREAARRFARRRRABERERREEARNEAARRAERRREATRTRNERARTRRARRAAARRARRRRRRRRARAANNEREARREA KRR AR AN AR RN KAk h L

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW

* * *
N AUG 1100 1 0. * 1 AUG 1300 21 4039, * 1 AUG 1500 41 3249. * 1 AUG 1700 61 31.
‘AUG 1106 2 0. * 1 AUG 1306 22 4572. * 1 AUG 1506 42 2656. * 1 AUG 1706 62 23.
AUG 1112 3 0. * 1 AUG 1312 23 5057. * 1 AUG 1512 43 2156. * 1 AUG 1712 63 18.
1 AUG 1118 4 0. * 1 AUG 1318 24 5516. * 1 AUG 1518 44 1740. * 1 AUG 1718 64 13.
1 AUG 1124 5 1. * 1 AUG 1324 25 5986. * 1 AUG 1524 45 1398. * 1 AUG 1724 65 10.
1 AUG 1130 é 2. * 1 AUG 1330 26 6487, * 1 AUG 1530 46 1118. * 1 AUG 1730 66 7.
1 AUG 1136 7 5. * 1 AUG 1336 27 7013, * 1 AUG 1536 47 891. * 1 AUG 1736 67 5.
1 AUG 1142 8 0. * 1 AUG 1342 28 7544, 0 * 1 AUG 1542 48 708. * 1 AUG 1742 68 3.
1 AUG 1148 9 21. * 1 AUG 1348 29 8054. * 1 AUG 1548 49 561. * 1 AUG 1748 &9 2.
1 AUG 1154 10 48, * 1 AUG 1354 30 8500. * 1 AUG 1554 50 444, % 1 AUG 1754 70 1.
1 AUG 1200 11 108. * 1 AUG 1400 31 8826. * 1 AUG 1600 51 351.  * 1 AUG 1800 71 1.
1 AUG 1206 12 205, * 1 AUG 1406 32 8974, * 1 AUG 1606 52 277, * 1 AUG 1806 72 1.
1 AUG 1212 13 364, * 1 AUG 1412 33 8896. * 1 AUG 1612 53 218. * 1AUG 1812 73 0.
1 AUG 1218 14 549. * 1 AUG 1418 34 87, * 1 AUG 1618 54 172. * 1 AUG 1818 74 0.
1 AUG 1224 15 838, * 1 AUG 1424 35 8017. * 1 AUG 1624 55 135. * 1 AUG 1824 75 0.
1 AUG 1230 16 1217, * 1 AUG 1430 36 7284, * 1 AUG 1630 56 106. * 1 AUG 1830 76 0.
1 AUG 1236 17 1688. * 1 AUG 1436 37 6444, * 1 AUG 1636 57 83. * 1 AUG 1836 77 0.
1 AUG 1242 18 2240. * 1 AUG 1442 38 5569. * 1 AUG 1642 58 65. * 1 AUG 1842 78 0.
1 AUG 1248 19 2847, * 1 AUG 1448 39 4720. * 1 AUG 1648 59 51. * 1 AUG 1848 79 0.
1 AUG 1254 20 3460. * 1 AUG 1454 40 3940, * 1 AUG 1654 &0 40. * 1 AUG 1854 80 0.

* * *

KRRBARRREEEBRAARANRERERRRNRARNNRARRRRANARNERRARERARAAAREANANRRRARARARNRRAANACARRARRARRARAARARANRANRRAARTRA AR KRR A AR dh sk ddh ks ik sk dede el

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 7.90-HR
8974. 3.10 (CFS) 2735, 2078. 2078. 2078.
CINCHES) 1.107 1.107 1.107 - 1.107
(AC-FT) 1356. 1356. 1356. 1356.

‘ CUMULATIVE AREA =  22.97 SQ MI

KRN ARRRRAEARRERARERERERAAARNRARRERRRARRERRNRRRTRNRRTAERAAERRNEARAARAARARERNTANRRERREEARRNNRNANNAREREARA AR RARRA AR I b d kiR dkd ek kA hhRh

HYDROGRAPH AT co-12
TRANSPOSITION AREA 30.0 s MI

AAARAERRRARRATRR R AR RANRRRRRRRNNTXIFRERNIERENEEERRERRERARRARAANAFERREAARARERRARRRARRAARAARERREREARRAARRRARERAA KRR AAARAAE IRk kdhdd

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW. * DA MON HRMN ORD FLOW

* * *
1 AUG 1100 1 0. * 1 AUG 1300 21 3669. * 1 AUG 1500 41 2951, ¢ 1 AUG 1700 61 28.
1 AUG 1106 2 0. * 1 AUG 1306 22 4161. * 1 AUG 1506 42 214, * 1 AUG 1706 62 21.
1 AUG 1112 3 0. * 1 AUG 1312 23 4610, * 1 AUG 1512 43 1961. * 1 AUG 1712 63 16.
1 AUG 1118 4 0. * 1 AUG 1318 24 5034. * 1 AUG 1518 44 1584. * 1 AUG 1718 64 12.
1 AUG 1124 5 1. * 1 AUG 1326 25 5466, * 1 AUG 1526 45 1274. * 1 AUG 1724 65 9.
1 AUG 1130 6 2. * 1 AUG 1330 26 5924. * 1 AUG 1530 46 1019. * 1 AUG 1730 66 6.
1 AUG 1136 7 4. * 1 AUG 1336 27 6402, * 1 AUG 1536 47 813. * 1 AUG 1736 67 4.
1 AUG 1142 8 10. * 1 AUG 1342 28 6882. * 1 AUG 1542 48 646, * 1 AUG 1742 68 3.
106 1148 9 20, * TAUG 1348 29  7340. * 1 AUG 1548 49 513.  * 1 AUG 1748 69 2.
1 AUG 1156 10 4. * 1 AUG 1354 30  7737. * 1 AUG 1554 50 406. * 1 AUG 1754 70 1.
1 AUG 1200 1 97. * 1 AUG 1400 31  8025. * 1 AUG 1600 51 321, *  1AUG 1800 71 1.
1 AUG 1206 12 184, * 1 AUG 1406 32  8151. * 1 AUG 1606 52 253. * 1 AUG 1806 72 1.
1 AUG 1212 13 309. * 1AUG 1412 33 8074. * 1 AUG 1612 53 200, * 1AUG1812 T3 0.
1AUG 1218 14 492. * 1 AUG 1418 36 7774, * 1 AUG 1618 54 157. %  1AUG 1818 74 0.
1 AUG 1226 15 752. * 1 AUG 1424 35  T269. * 1 AUG 1626 55 126, * 1AUG 1826 75 0.
! AUG 1230 16 1094. * 1 AUG 1436 36 6604, * 1 AUG 1630 56 97. * 1 AUG 1830 75 0.
AUG 1236 17 1521. * 1 AUG 1436 37 583, * 1 AUG 1636 57 76. * 1 AUG 1836 77 0.
1 AUG 1242 18 2024, * 1 AUG 1642 38 5050. * 1 AUG 1642 58 60. * 1 AUG 1842 78 0.
1 AUG 1268 19 2576, * T AUG 1448 3¢ 4282, * 1 AUG 1648 59 47. * 1 AUG 1848 79 0.
1 AUG 1254 20 3138, * 1 AUG 1454 40 3575. * 1 AUG 1654 60 36, * 1 AUG 1854 80 -0.

»* * *



HhARRERRERRAANEARRREANRRRRRERAEARARNRRAEARERRRAREAARAAARRERAR AR RRERAR AR RARAAERARRNAARRARRAAAAANRARRERERRARARRRR NN RRRAA AR NN

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 7.90-HR
3151. 3.10 (CFS) 2486. 1889. 1889. 1889.
. (INCHES) 1.006 1.007 1.007 1.007
(AC-FT) 1233. 1233. 1233. 1233.

CUMULATIVE AREA = 22.97 SQ MI
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HYDROGRAPH AT co-12
TRANSPOSITION AREA 40.0 SQ MI

ARRAARFNNNNRRPEARRTRARERRENRNFRRERRERTRRTNEAERIREEIAREEEERARRARRRARRRARARRAEAEARRREARAANARRRRNRNRAAANRAAR AT RNAANRRRAARAAARNNN RNk ki

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW

* * *
1AUG 1100 1 0. * 1AUG1300 21  3402. * 1 AUG 1500 41  2740. * 1 AUG 1700 69 26.
1AUG 1106 2 0. * 1AUG1306 22 3884, * 1AUG 1506 42  2243. * 1 AUG 1706 62 20.
180G 1112 3 0. * 1AUG1312 23  4286. * 1 AUG 1512 43 182. * 1 AUG 1712 63 15.
1AUG 1118 4 0. * 1AUG1I3I8 26  4685. * 1 AUG 1518 &b  1475. * 1 AUG 1718 64 1.
1AUG 1126 5 1. * 1 AUG 1324 25  5089. * 1 AUG 1526 45  1186. * 1 AUG 1724 65 8.
1 AUG 1130 6 2. * 1AUG1330 26  S517. * 1 AUG 1530 46 950. * 1 AUG 1730 66 6.
100G 1136 7 4, * 1 AUG 1336 27  5960. * 1 AUG 1536 47 758. * 1 AUG 1736 67 4.
1AUG 1142 8 9. * 1 AUG 1342 28  6402. * 1 AUG 1542 48 603. * 1 AUG 1742 68 3.
1A0G 1148 9 19. * 1 AUG 1348 29  6823. * 1 AUG 1548 49 478. * 1 AUG 1748 69 2.
1 AUG 11564 10 41. * 1 AUG 13564 30  7185. * 1 AUG 1554 50 379. * 1 AUG 1754 70 1.
1 AUG 1200 11 90. * 1 AUG 1400 31  74k6. * 1 AUG 1600 51 299. *  1AUG 1800 71 1.
1 AUG 1206 12 169. * 1 AUG 1406 32  7557. * 1 AUG 1606 52 236. * 1 AUG 1806 T2 1.
1 AUG 1212 13 283. * 1AUG 1412 33 7481, * 1 AUG 1612 53 186. * 1AUG1812 T3 0.
.! AUG 1218 14 451. * 1 AUG 1418 34 7201, * 1 AUG 1618 54 147. *  1AUG 1818 74 0.
1AUG 1226 15 690. * 1 AUG 1424 35  6732. * 1 AUG 1624 55 116. *  1AUG 1826 75 0.
1AUG 1230 16  1006. * 1 AUG 1430 36  6116. * 1 AUG 1630 56 91. *  1AUG 1830 76 0.
1AUG 1236 17 1401. * 1 AUG 1436 37 5412, * 1 AUG 1636 57 71. *  1AUG 1836 77 0.
1AUG 1242 18 1867. * 1 AUG 1442 38  4680. * 1 AUG 1642 58 56. * 1AUG 1842 78 0.
1AUG 1248 19  2380. * 1 AUG 1448 39  3970. * 1 AUG 1648 59 4h. * 1 AUG 1848 79 0.
1AUG 12564 20  2905. * 1 AUG 1454 40  3317. * 1 AUG 1654 60 34. * 1 AUG 1854 80 0.

* * *

HRARNEARRRRRRRARARRAARRRRNRRRNR A RN AR AR RN R AR AW S s dede s dodede o e e s o i s de A de g o e 2 e e e e s e o e o o o 2 e o o e e e o e e e e o ok o o e o ke 9 o e e o e o sk g o ok ke o e ok e o o ok Sk e e ok

PEAK FLOW TIME MAXIMUM AVERAGE FLOW -
(CFS) (HR) 6-HR 24-HR 72-HR 7.90-HR
7557. 3.10 (CFS) 2307. 1753. 1753. 1753.
CINCHES) 934 934 934 .934
CAC-FT) 1144. 1144. 1144. 1144,

CUMULATIVE AREA = 22.97 SQ MI
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INTERPOLATED HYDROGRAPH AT Co-12
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* * L
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW

* * *
1 AUG 1100 1 0. 1 AUG 1300 21 3947. * 1 AUG 1500 41 3175, * 1 AUG 1700 61 30.
‘1 AUG 1106 2 0. * TAUG1306 22  4470. * 1 AUG 1506 42  2596. * 1 AUG 1706 62 a3,
1AUG 1112 3 0. * 1A06 1312 23 4946. - * 1 AUG 1512 43 2107. * 1 AUG 1712 63 17.
1AUG 1118 4 0. * 1 AUG 1318 24 5396. * 1 AUG 1518 44 1701, * 1 AUG 1718 64 13.
1 AUG 1124 5 1. * 1 AUG 1326 25 5856. * 1 AUG 1524 45 1367. * 1 AUG 1724 65 9.
1 AUG 1130 6 2. * 1 AUG 1330 26 6347, * 1 AUG 1530 46 1093. * 1 AUG 1730 66 7.



1 AUG 1136 7 5. * 1 AUG 1336 27 6860, * 1 AUG 1536 47 872. * 1 AUG 1736 67 S.
1 AUG 1142 8 10. * 1 AUG 1342 28 7379, * 1 AUG 1542 48 693. * 1 AUG 1742 68 3.
1 AUG 1148 9 21. ¢ 1 AUG 1348 29 7876. * 1 AUG 1548 49 549. * 1 AUG 1748 69 2.
1 AUG 1154 10 47, * 1 AUG 1354 30 a310. * 1 AUG 1554 50 434, * 1 AUG 1754 70 1.
1 AUG 1200 11 106. * 1 AUG 1400 31 8627. * 1 AUG 1600 51 343, * 1 AUG 1800 71 1.
. AUG 1206 12 200. * 1 AUG 1406 32 8769. * 1 AUG 1606 52 a7y. * 1 AUG 1806 72 1.
AUG 1212 13 336. * 1 AUG 1412 33 8691. * 1 AUG 1612 53 214. * 1AUG 1812 73 0.
1 AUG 1218 14 535. * 1 AUG 1418 34 8373. * 1 AUG 1618 54 168. * 1 AUG 1818 74 0.
1 AUG 1224 15 816. * 1 AUG 1426 35 7831, * 1 AUG 1624 55 132. * 1AUG 1824 75 0.
1 AUG 1230 16 1186. * 1 AUG 1430 36 715, * 1 AUG 1630 56 104. ~ 1 AUG 1830 76 0.
1 AUG 1236 17 1646. * 1 AUG 1436 37 6294. * 1 AUG 1636 57 82. * 1 AUG 1836 77 0.
1 AUG 1242 18 2186. * 1 AUG 1442 38 5440, * 1 AUG 1642 58 64. * 1 AUG 1842 78 0.
1 AUG 1248 19 2779. * 1 AUG 1448 39 4611, % 1 AUG 1648 59 50. * 1 AUG 1848 79 0.
1 AUG 1254 20 3380. * 1 AUG 1454 40 3849. * 1 AUG 1654 60 39. * 1 AUG 1854 80 0.
* » *

KARAFRRNERNAREREANERRRENERARARAEREAARRAANANARARRARENENRAREAARAARARNERARRRRRRNAERANERA A RRRNRER RN AARARAAAANNRERNNRRARR RN R AR PR RN N Rk N A

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-WR 7.90-KR
8769. 3.10 (CFS) 2673. 2030. 2030. 2030.
CINCHES) 1.082 1.082 1.082 1.082 ¢
(AC-FT) 1326. 1326. 1326. 1326.

CUMULATIVE AREA =  22.97 sQ Ml




OPERATION

RYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

SUBM1

RO-1

SUBM2

co-1

SUBM3

co-2

RO-2

SUBMS

co-3

SUBM4

co-4

RO-3

SUBM6

co-5

SUBN7

Co-6

SuBM8

co-7

RO-4

SUBM9

co-8

SUBM10

co-9

RO-5

SUBM11

C0-10

SUBM12

co-11

RO-6

PEAK
FLOW

2256.

2060.

1675.

3453.

1572.

4840.

4607.

1649.

5650.

2236.

7387.

6931.

1688.

7949.

801.

8123.

1732.

8974.

8604.

1319.

1230.

8965.

8891.

936.

8891.

1009.

9010.

8769.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

1.30

1.60

1.40

1.50

1.50

1.50

1.80

1.40

1.70

1.50

1.70

2.20

1.80

2.10

1.50

2.10

1.70

2.10

2.60

1.60

2.50

1.70

2.50

2.60

1.40

2.60

1.70

2.60

RUNOFF

AVERAGE
6-HOUR

261.

261.

250.

490.

287.

747,

747,

266.

o79.

397.

1327.

1327.

404,

1631.

137.

1726.

377.

1993.

1993.

250.

2155.

2r7.

137.

2436.

224.

2568.

2568.

SUMMARY

.

FLOW FOR MAXIMUM PERICO

24-HOUR

198.

198.

190.

372.

218.

567.

567.

202.

743.

302.

1008.

1008.

307.

1239.

104.

1311,

286.

1514.

1514.

190.

1637.

211,

1782.

1782.

104.

1850.

170.

1951.

1951.

72- HOUR
198.
198.
190.
372.
218.
567.
567.
202.
743.
302.

1008.
1008.
307.
1239.
104.
1311.
286.
1514.
1514.
190.
1637.
211.
1782.
1782.
104.
1850.
170.
1951.

1951.

BASIN
AREA

2.00

2.00

1.56

3.56

1.89

5.45

5.45

1.74

7.19

2.67

9.86

9.86

2.61

12.47

.78

13.25

2.39

15.64

15.64

1.76

17.40

1.50

18.90

18.90

.97

19.87

1.29

21.16

21.16

MAXIMUM
STAGE

TIME OF
MAX STAGE



HYDROGRAPH AT SUBM13 894, 1.80 186. 141, 141, 1.81

2 COMBINED AT €0-12 8769. 3.10 2673. 2030. 2030. 22.97

*II !ORMAL END OF HEC-1 ***
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APPENDIX B

MORGAN CITY WASH

HEC-1

100-YEAR 6 HOUR STORM




HEC-1 INPUT PAGE

LINE T . Y S |- JPp 6...... Teveeee8aaaaaa9......10

1 ) FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
2 10
3 10 FILE: MC-06
4 1
5 1D HYDROLOGY FOR:  100-YEAR & HOUR EVENT
6 1o
7 10 PURPOSE OF STUDY: DELINEATION OF THE 100-YEAR FLOGDPLAIN OF
8 ) MORGAN CITY WASH, AGUA FRIA RIVER TO THE
9 ) MARICOPA COUNTY BOUNDARY
10 10
1 ) METHODS OF STUDY: HEC-1 DIMENSIONLESS SCS HYDROGRAPH 6 MIN. INTERVALS
12 10 PRECIPITATION- SCS TYPE I1 STORM BY 15 MIN. INCREMENTS
13 10 -AREAL REDUCTION BY *JD" DEPTH-AREA OPTION
1% 10 EXCESS PRECIPITATION- INITIAL AND UNIFORM LOSS RATES
15 1) & PERCENT IMPERVIOUS
16 10 STREAM ROUTING- MUSKINGUM METHOD
17 10
18 10 WATERSHED NAME:  MORGAN CITY WASH
19 1D
20 10 CONTRACT NUMBER: FCD 89-15
21 )
22 10 COMPUTED BY: BAKER ENGINEERS DATE:12/07/89
23 10 coMP: 540 12@7/& cm:M7
2 I 6 010CT89 900 120
*DIAGRAM
25 IN 15
26 10 5
27 o 340 .00
28 pC .0 .01 .022 .035 .048 .062 .079 .100 .125  .155
29 PC 192 .339 .79 .791  .830  .862  .B87 .908  .926 .92
30 PC  .956 .96  .980  .990  1.000
3 H 289 10
32 D 269 20
33 D 2.5 30
3% D 245 40
35 KK SUBM1
36 KN RUNOFF FROM SUBBASIN M-1
37 BA  2.00
38 w .95 .38 20.3
39 w .35
40 KK RO-1
41 KM ROUTE M-1 THROUGH M-2
42 RM 3 .28 .3
43 KK SUBMZ
4 KM RUNOFF FROM SUBBASIN M-2
45 BA  1.56
46 Ww .92 .28  32.6

47 up b



LINE

48
49
50

51
52
53
54
55
56
57
58
59
61

62
63

65

67

69

NIAN2IY

76

g3

FrER2

87

| JUURU PN JONPU. SUSURRY ST S Bennnnn. P Buverens 9..
KK €o-1

KM COMBINE RUNOFF FROM SUBBASINS M- 1 AND -2
HC 2

KK SUBM3

KN RUNOFF FROM SUBBASIN M-3

BA  1.89

w .95 40 35.0

w .63

KK €O-2

KM COMBINE RUNOFF FROM SUBBASINS M-1, 2 AND N-3
HC 2

KK RO-2

KM ROUTE M-1,2,3 THROUGH M-5

RM 3 .25 .3

KK SUBMS

KM RUNOFF FROM SUBBASIN M-5

BA  1.74

L .95 38 34.6

w .53

KK  €O-3

KM COMBINE RUNOFF FROM SUBBASINS M-1, 2, 3 AND M-5
HC 2

KK SUBM4

KM RUNOFF FROM SUBBASIN M-4

BA  2.67

W .95 40 3409

uw .61

KK  CO-4

KM COMBINE RUNOFF FROM SUBBASINS M-1,2,3,5 AND M-4
HC 2

KK RO-3

KM ROUTE M-1,2,3,4,5 THROUGH M-6

RM 5 .48 3

KK  SUBM6

KM RUNOFF FROM SUBBASIN M-6

BA 2.6

L .93 32 34.6

uw .89

KK  €O-5

KM COMBINE RUNOFF FROM SUBBASINS M-12345 AND M-6
HC 2

HEC-1 INPUT

PAGE 2



LINE

89

91
92
93

-3 I 3

97
98

100
101

102
103
104

105
106
107

108
109
110
111
112

113
114
115

116
117
118
119
120

121
122
123

124
125
126

127
128
129
130
13

{1 PO PO . A TP PR FO R SUURY SN - SO 1]

KK

BA

L

KK

HC

KK

BA

w

KK

HC

KK

RM

KK

BA

L

KK

HC

KK

BA

L

KK

HC

KK

RM

KK

BA
L

SUBM7
.78
.81
.56

co-6

2

SUBMB

2.39
.84

RO-4
5
SUBM9
1.76
.87
.69

co-8
2

SUBM10

1.50
.81

RO-5

1

SUBM11

RUNOFF FROM SUBBASIN

24

COMBINE RUNOFF FROM

RUNOFF FROM SUBBASIN

37

COMBINE RUNOFF FROM

ROUTE M-1..8 THROUGH

A9

RUNOFF FROM SUBBASIN

.55

COMBINE RUNOFF FROM

RUNOFF FROM SUBBASIN

.26

COMBINE RUNOFF FROM

N3

34.4

3

29.2

45.0

HEC-1 INPUT

SUBBASINS M-123456 AND M-7

SUBBASINS M-1234567 AND M-8

SUBBASINS M-1 THRU 8 AND M-9

SUBBASINS M-1 THRU 9 AND M-10

ROUTE M-1..10 THROUGH M-11

1

.3

RUNOFF FROM SUBBASIN M-11

.45

21.5

PAGE 3




LINE

132
133
134

135
136
137
138
139

140
141
142

143
144
145

146
147
148
149
150

151
152
153
154
155

HEC-1 INPUT

() AP D . P P TETT LT - PRIy JOUsp . FRRm - MR .10

KK
KM
HC

KK
KM
BA
L

KK
KM
HC

KK
KM
RM

KK
KM
BA
W

KK
KM
KO
HC
F 44

co-10
COMBINE RUNOFF FROM SUBBASINS M-1 THRU M-10 AND  M-1%
2
SUBM12
RUNOFF FROM SUBBASIN M-12
1.29
.81 .27 35.2
.80
co-11
COMBINE RUNOFF FROM SUBBASINS M-1 THRU M-11 AND  M-12
2
RO-6
ROUTE M-1..12 THROUGH M-13
6 .53 3
SUBM13
RUNOFF FROM SUBBASIN M-13
1.81
.87 .53 3.0
.86
co-12

COMBINE RUNOFF FROM SUBBASINS M-1 THRU M-12 AND M-13
1

PAGE 4



INPUT
LINE

35

40

43

48

51

56

59

62

67

70

78

81

89

94

97

102

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.) CONNECTOR

SUBM1
v
v

RO-1

. SUBM2

€0-1 civvinennnee

. SUBM3
co-2 ........ cene
v
v
RO-2
. SUBM5

€0-3 ..viiniinana

€CO-5 vovvveernnen

. SUBM7

€06 onveencanes

. SUBM8
€0-7 ....... creas
v
v
RO-4
. SUBM9

(~-->) DIVERSION OR PUMP FLOW

{<---) RETURN OF DIVERTED OR PUMPED FLOW




113

s
@
121
124
127
132
135
140
143
146

151

‘ RUNOFF ALSO COMPUTED AT THIS LOCATION

CO-8 civviiiannne
. SuBM10

CO-9 cineinannnns
v
v

RO-5

. SUBM11

€0-10.cccrcccsnss
. SUBM12

CO-M.iceacnennns

. SuBM13

CO-12.ciinncranan
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FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1985

U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616
whhd

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
FILE: MC-06
HYDROLOGY FOR: 100-YEAR 6 HOUR EVENT

PURPOSE OF STUDY: DELINEATION OF THE 100-YEAR FLOODPLAIN OF
MORGAN CITY WASH, AGUA FRIA RIVER TO THE
MARICOPA COUNTY BOUNDARY

METHODS OF STUDY: HEC-1 DIMENSIONLESS SCS HYDROGRAPH 6 MIN. INTERVALS
PRECIPITATION- SCS TYPE Il STORM BY 15 MIN. INCREMENTS
-AREAL REDUCTION BY “JD“ DEPTH-AREA OPTION
EXCESS PRECIPITATION- INITIAL AND UNIFORM LOSS RATES
& PERCENT IMPERVIOUS
STREAM ROUTING- MUSKINGUM METHOD

B

WATERSHED NAME:  MORGAN CITY WASH

CONTRACT NUMBER: FCD 89-15

COMPUTED B8Y: BAKER ENGINEERS DATE:12/07/89
COMP: CKD:
10 OUTPUT CONTROL VARIABLES
‘ 1PRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
17T HYDROGRAPH TIME DATA
NMIN & MINUTES IN COMPUTATION INTERVAL
IDATE 10CT89 STARTING DATE
ITIME 0900 STARTING TIME
NQ 120 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 10CT89 ENDING DATE
NDTIME 2054 ENDING TIME

COMPUTATION INTERVAL .10 HOURS
TOTAL TIME BASE  11.90 HOURS

ENGLISH UNITS

27 Jb INDEX STORM NO. 1
STRM 3.40 PRECIPITATION DEPTH
TRDA .01 TRANSPOSITION DRAINAGE AREA
28 Pl PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .06 .06 1M .16 .16
.02 .02 .02 .02 .02 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
. .01 .01 .00 .00 .00 .00 .00 .00 .00 .00
31 I INDEX STORM NO. 2
STRM 2.89 PRECIPITATION DEPTH

TRDA 10.00 TRANSPOSITION DRAINAGE AREA




0 rt PRECIPITATION PATTERN

. .00 .00 .00 .00 .00 .01 .01 .01 .01 .01
.01 .0 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .0 .01 .06 .06 1 .16 .16
.02 .02 .02 .02 .02 .01 .01 .01 .01 .01
. .01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .00 .00 .00 .00 .00 .00 .00 .00
32 4 INDEX STORM NO. 3
STRM 2.69 PRECIPITATION DEPTH
TRDA 20.00 TRANSPOSITION DRAINAGE AREA
0PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .0 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .06 .06 1N .16 .16
.02 .02 .02 .02 .02 .01 .01 .01 01 Lo
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .00 .00 .00 .00 .00 .00 .00 .00
33 W0 INDEX STORM NO. &
STRM 2.55 PRECIPITATION DEPTH
TRDA 30.00 TRANSPOSITION DRAINAGE AREA
0Pt PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .06 .06 .1 .16 .16
.02 .02 .02 .02 .02 .01 .01 .01 .01 .01
.01 .61 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .00 .00 .00 .00 .00 .00 .00 .00
o INDEX STORM NO. 5
‘ STRM 2.45 PRECIPITATION DEPTH
TRDA 40.00 TRANSPOSITION DRAINAGE AREA
0 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .06 .06 M .16 .16
.02 .02 .02 .02 .02 .01 .01 .01 .01 .01
.01 .01 .01 .01 .0 .01 .01 .01 .01 .01
.01 .01 .00 .00 .00 .00 .00 .00 .00 .00

hkR RAk hdk Rhk KRR RAE Rk kAR AR wRR AAR Rk ARl Rk Rk kAR ek ARk Rkl Wkk RRR Rk kel Rkw Rdkdk hkk dkk Ak dwkk kkk hkk Akdk ek

e s de i Sk ek
* *
151 KK * co-12 *
. * *
i YT T P T TR A
153 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
HC HYDROGRAPH COMBINATION
1comMp 2 NUMBER OF HYDROGRAPHS YO COMBINE

*k®

ARRARRI R AR RN NI RN AR AR AR I e et e s e e el e e e e e e e o e e e e e e o ok i o e e e ol o ale e ke e e o o e o o e e ol e e e 2k o o o e i e e e vl e e e e o e e e e e e o e e et de e e e v e e e s e e e ok




HYDROGRAPH AT €o-12
TRANSPOSITION AREA .0 sa M1

WL R RANARANEREERNAREARARRNRRARARRRERNERRARRRRREEARRAARRANNA R AR ARNARRARARAA N AR RN AN TN A ARARARRARERNRRAARARANRN AN AA AR ANENRAAR RN AR ANRRE S
1"]'[} * * *

A MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *
1 OCT 0900 1 0. * 1 0CT 1200 3% 1052. * 1 0CT 1500 61 5747. * 1 0CT 1800 91 65.
1 ocT 0906 2 0. * 1 0CT 1206 32 1289. * 1 0CT 1506 62 4815, * 1 OCT 1806 92 51.
10071 0912 3 0. * 10CT 1212 33  1612. *  10CT 1512 63  4044. *  1.0CT 1812 93 40.
1 ocT 0918 4 0. * 10CT 1218 34 2053. * 10CT 1518 64 3416, * 10CT 1818 94 31.
1 0CT 0924 5 0. «* 1 0CT 1224 35 2633. * 1 0CT 1524 65 2906. * 1 OCT 1824 95 .25,
10CT 0930 6 1. * 10CT 1230 36  3353. * 10CT 1530 66  2495. * 1 OCT 1830 96 19.
1 OCT 0936 7 2. * 1 0CcT 1236 37 4203, * 1 0CT 1536 67 2161. * 1 0CT 183 97 15.
1 0CT 0942 8 5. * 1 0CT 1242 38 5149. * 1 OCT 1542 68 1889. * 1 0CT 1842 98 12.
10CT 0948 9 9. * 10CT 1248 39  6126. * 10CT 1548 69  1666. *  10CT 1848 99 9.
1.0CT 0954 10 16. * 10CT 1254 40  7067. * 10CT 1556 70  1477. * 1 OCT 1854 100 7.
1.0cT 1000 1 2. * 10CT 1300 41 7914. *  10CT 1600 71 1318. *  1.0CT 1900 101 6.
1 0CT 1006 12 39. *  10CT 1306 42  8665. * 1 0CT 1606 72  1182. * 1 0OCT 1906 102 5.
1.0CcT 1012 13 55. * 10CT 1312 43 9341, * 10CT 1612 .73 1064. * 1 .0CT 1912 103 4.
1 0CT 1018 14 75S. % 10CT 1318 44 10000, * 1 0OCT 1618 74 960. *  1.0CT 1918 104 3.
1.0CT 1026 15 97. * 10CT 1324 45 10703. *  1.0CT 1626 75 868. * 1 .0CT 1924 105 2.
10CT 1030 16 123, * 1 0CT 1330 46 11484. * 1 0CT 1630 76 786, * 1 OCT 1930 106 2.
1.0cT 1036 17 151, * 10CT 1336 47 12337. * 10CT 1636 77 711, *  1.0CT 1936 107 1.
1.0cT 1062 18 183. *  10CT 1342 48 13232, * 10CT 1642 78 641. *  1.0CT 1942 108 1.
1 0CT 1048 19 219. *  10CT 1348 49 1411, *  10CT 1648 79 576. *  1.0CT 1948 109 1.
1 OCT 1054 20 259. * 1 0ocT 1354 50 14884. * 1 OCT 1654 80 515. «* 1 0CT 1954 110 o.
1.0CT 1100 21 303. * 10CT 1400 51  15436. * 1.0CT 1700 81 455. *  1.0CT 2000 111 0.
1.0CT 1106 22 351. *  10CT 1406 52  15655. *  1.0CT 1706 82 398. *  1.0CT 2006 112 0.
10cT 1112 23 403. *  10CT 1412 53  15460. *  1.0CT 1712 83 344, *  1.0CT 2012 113 0.
10CT 1118 24 457. *  10CT 1418 54  14827. *  1.0CT 1718 84 292. *  1.0CT 2018 114 0.
1 0CT 1126 25 S1. *  10CT 1426 55 13805. *  1.0CT 1724 85 245. *  1.0CT 2024 115 0.
. ocT 1130 26 571. * 10CT 1430 56 12497. *  1.0CT 1730 86 201. *  1.0CT 2030 116 0.
1 0CT 1136 27 629. * 1 0CT 1436 57 11035. * 10CT 1736 87 164. * 1 OCT 2036 117 0.
10CT 1142 28 691. * 1 0CT 1442 58 9545. * 1 0CT 1742 88 131, * 1 OcT 2042 118 0.
10CT 1148 29 769. *  10CT 1448 59  8130. * 1 0CT 1748 89 1064. * 1 0CT 2048 119 0.
1 0CT 1154 30 883. *  10CT 1454 60  6854. *  1.0CT 175 90 82. * 1.0CT 2054 120 0.

* * *
KRRARARREERRBRRARAREREARARRRRRRANRRNRAREAEANIRERARRARAAARRRAAARNRRERRAAANANRARRREATRRARRREAARRREREAR R AR RRARRA AR A AEREAARRRRRRA Rk

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 11.90-HR
15655. 5.10 (CFS) 5257. 2683. 2683. 2683.
(INCHES) 2.128 2.154 2.154 2.154
(AC-FT) 2607. 2638, 2638. 2638,

CUMULATIVE AREA = 22.97 SQ MI

Ve e e de e v e W 3k v ek e e e W vk o 9 o e e e e e ok ok e e o ek o o e s ek e ek e de e e e e de e e de e e de i R e dedede dede e de dedede ke Bl e dedede dedededededede dedede dede e de e ek e e e e e e R AR Wk kR ARk k kA k ko khkkdk

HYDROGRAPH AT Co-12
TRANSPOSITION AREA 10.0 sa MI

e e e e e e e e e e e 3 e e e o e o 2 e e e v U o e e e o e e Y e A U e e e e ok o e e e o v oo e e v v ok el ol e e e e 9 v e e e e e ol e A e ol e o o e e e e ok v o e e e ok 3 e ol e ok e e e ok s e e ok vk e o ok e ok ok ok ke e o sk vk ok de e de ik ok

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *
1.0CT 0900 1 0. * 10CT 1200 31 856. * 10CT 1500 61  4565. * 1 0CT 1800 91 55.
1 0CT 0906 2 0. * 10CT126 32  1033. * 10CT 1506 62  3825. * 10CT 1806 92 43.
ocT 0912 3 0. * 1ocT 1212 33  1275. * 10CT 1512 63 3218, *  10CT 1812 93 34.
10CT 0918 4 0. * 1 0CT 1218 34 1610, * 10CT 1518 64 2724, * 1 0CT 1818 94 7.
10CT 0926 5 0. * 10CT 1224 35  2055. * 10CT 1526 65  2326. * 10CT 1824 95 21.
1 OCT 0930 [ 1. * 10CT 1230 36 2615, * 1 0CT 1530 66 2005, * 1 0CT 1830 96 16.
1 OCT 0936 7 2. * 10CT 1236 37 3283. * 1 0CT 1536 67 1746. * 10CT 1836 97 13.




1 OCT 0942 8 4. * 10CT 1242 38 4038. * 1 0CT 1542 68 1534. * 1 OCT 1842 98 10.
1 OCT 0948 9 8. * 1 OCT 1248 39 4826, * 1 0CT 1548 69 1358. * 1 0CT 1848 99 8.
10CT 0954 10 13. * 1 0CT 1254 40 5590. * 10CT 1554 70 1211, * 1 OCT 1854 100 6.
1 0CT 1000 11 2. * 1 oCcT 1300 41 6280. * 1 0CT 1600 7% 1086. * 1 OCT 1900 101 5.
oCT 1006 12 3. * 10CT 1306 42 6891. * 10CT 1606 72 978. * 1 0CT 1906 102 4.
'OCT 1012 13 47, * 1 0CT 1312 43 7433, * 10CT 1612 73 884, * 1 0CT 1912 103 3.
ocT 1018 14 64. * 10CT 1318 44 7955. * 1 0CT 1618 74 800. * 1 0CT 1918 104 2.
1 0CT 10246 15 83. * 10CT 1324 45 8509. * 10CT 1626 75 725. * 1 0CT 19264 105 2.
10CT 1030 16 104. * 10CT 1330 46 9122. * 1 0CT 1630 76 658. * 1 0CT 1930 106 1.
1 0CT 1036 17 128. * 1 0CT 1336 47 9789, * 1 0CT 1636 77 596. * 1 0CT 1936 107 1.
1 0CT 1042 18 156. * 1 0CT 1342 48 10488, * 10CT 1642 78 539. * 1 0CT 1962 108 1.
1 0CT 1048 19 186. * 1 0CT 1348 49 11178, * 10CT 1648 79 485. * 1 0CT 1948 109 1.
1 0CT 1054 20 220. * 1 0CT 1354 50 11789. * 1 OCT 1654 80 434, * 1 0CT 1954 110 0.
1 0CT 1100 2% 257, * 1 0CT 1400 51 12233, * 1 0CT 1700 81 384, * 1 0CT 2000 111 0.
10CT 1106 22 298. * 1 OCT 1406 52 12419. * 1 0CT 1706 82 337. ~* 1 0CT 2006 112 0.
10CT 1112 23 342. * 10CT 1412 53 12280. * 10T 1712 &3 291. * 1 0CT 2012 113 0.
10T 1118 24 389. * 1 0CT 1418 54 1M, * 1 0CT 1718 84 47, * 1 0CT 2018 114 0.
100T 1126 25 437. * 1 0CT 1424 55 10988. * 10CT 1724 85 207, * 1 0CT 2024 115 0.
10CT 1130 26 486. * 1 0CT 1430 56 9951, * 10CT 1730 86 171, * 1 0CT 2030 116 0.
10CT 1136 27 534, * 1 0CT 1436 57 8786. * 1 0CT 1736 &7 138. * 1 0CT 2036 117 0.
10CT 1142 28 584. * 1 0CT 1442 58 ™96, * 10CT 1742 88 1M1, * 1 OCT 2042 118 0.
10CT 1148 29 643. * 1 OCT 1448 59 6465. * 1 0CT 1748 89 88. ¥ 1 OCT 2048 119 0.
1 0CT 1154 30 729. % 1 OCT 1454 60 5446, * 10CT 1754 90 7. * 1 0CT 2054 120 0.
* * *

KRERNURARRREXAERENRRERREEARNARARARTRTNERAANEREARARRRA AR ARNRRAERARARRRRRRRRAEERANRTRRRRNRRRRRRAAA AR AN AR R AR R AR AR AR A A A IR AR RRR A TR

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 26-HR 72-HR 11.90-HR
12419. 5.10 (CFS) 4185. 2137. 2137. 2137.
(INCHES) 1.694 1.716 1.716 1.716
(AC-FT) 2075. 2102. 2102. 2102.

‘ CUMULATIVE AREA = 22.97 SQ MI

ANERARRRRRRRRARAAEREARARARERENRRARRAAAARSAANARRRRAARRAARARRRAANRERRARRARARNRARAARENRRRANRAARARARARR AR ANANRRR AR TR R R TR RN R R AR ATk A

HYDROGRAPH AT co-12
TRANSPOSITION AREA 20.0 sQ MI

KRN ARARRRANAAAAARRARAANAARNA AR ARRRAARARRAARAAAARANRA AR RARRAFEATARERNRTRRRRREERANRAEREENERRRNRRRNRRRARANNRRAARANRRR IR AR AR KA TR AR

* * x
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW

| * -* . *
1 OCT 0900 1 0. * 1 0CT 1200 31 783. * 1 OCY 1500 61 4112. * 1 0CT 1800 91 51.
1 OCT 0906 2 0. * 1 0CT 1206 32 938. * 1 OCT 1506 62 3450. * 1 0CT 1806 92 40.
1 OCT 0912 3 0. * 100t 1212 33 1150. * 1 0CT 1512 &3 2906. * 1 0CT 1812 93 31.
1 OCT 0918 4 0. * 10CT 1218 34 1443. * 1 OCT 1518 64 2465. * 1 0CT 1818 94 25.
10CT 0924 5 0. * 10CT122 35 18%. * 10CT 1526 65  2109. * 1 0CT 182 95 19.
1007 0930 6 1. * 10CT1230 36  2333. * 10CT 1530 66  1825. * 1 .0CT 1830 96 15.
1007 0936 7 2. * 10CT1236 37 2931. * 10CT 1536 67  1591. * 1 0CT 1836 97 12.
10T 0942 8 4. * 10CT1262 38  3610. * 10CT 1542 68  1401. *  10CT 1842 98 9.
10CT 0948 9 7. *  10CT 1268 39  4322. * 10CT 1548 69  1243. *  10CT 1848 99 7.
1.0CT 0954 10 13. * 10CT125 40  5015. * 10CT 1554 70  1111. * 1 0CT 185 100 6.
1 0CT 1000 11 20. * 10CT 1300 41  S644. * 1 0CT 1600 71 998. *  1.0CT 1900 101 5.
1 0CT 1006 12 31. *  10CT 1306 42  6201. * 1 0CT 1606 72 900. * 1 0CT 1906 102 4.
1 OCT 1012 13 44, * 10CT 1312 43 66%4. * 10CT 1612 73 814. * 1 OCT 1912 103 3.
1 0CT 1018 14 59. * 1 0CT 1318 44 7166. * 10CT 1618 74 738. * 1 OCT 1918 104 2.
10CT 10264 15 77. %  10CT 1326 45  7665. *  1.0CT 162 75 670. * 1 .0CT 1926 105 2.
1 0CT 1030 16 97. * 10CT 1330 46  8214. * 1.0CT 1630 76 609. *  10CT 1930 106 1.
. 0cT 1036 17 120, * 10CT 1336 47  8809. * 1 0CT 1636 77 552. * 1 0CT 1936 107 1.
0cT 1062 18 145. * 10CT 1342 48  9430. *  10CT 1642 78 499. *  1.0CT 1942 108 1.
10CT 1048 19 173. *  10CT 1348 49  10041. * 10CT 1648 79 450. *  1.0CT 1948 109 1.
1 0CT 1054 20 205. * 1 0CT 1354 50 10582. * 1 0CT 1654 80 402. * 7 OCT 1954 110 0.
10CT 1100 21 240. * 10CT %400 51 10977. * 1 0CT 1700 81 357. *  1.0CT 2000 111 0.
10CT 1106 22 278. *  10CT 406 52  11143. * 1 0CT 1706 82 312, *  1.0CT 2006 112 0.




10T 1112 23 319. 10CT 1412 53 11019. * 1 0CT 1712 83 270. * 1 0CT 2012 113 0.

1 0CT 1118 24 362. * 1 0CT 1418 54 10584, * 10CT 1718 84 230. * 1 0CT 2018 114 0.
10CT 1126 25 407, * 1 OCT 1424 55 9867. * 1.0CT 1724 85 192, * 1 0CT 2024 115 0.
10CT 1130 26 452. * 10CT 1430 56 8940. * 10CT 1730 86 159. * 1 0CT 2030 116 0.

h OCT 1136 27 497. * 1 0CT 1436 57 7897. * 10CT 1736 87 129. * 1 0CT 2036 117 0.
‘OCT 1142 28 543. * 1 0CT 1642 58 6830. * 10CT 1742 88 103. * 1 OCT 2042 118 0.
OCT 1148 29 596. * 1 0CT 1448 59 5816. * 1 0CT 1748 89 82, * 1 OCT 2048 119 0.

10CT 1154 30 671. * 1 0CT 1454 60 4902. * 1 0CT 1754 90 65. * 1 0CT 2054 120 0.

* * *

ARRRRAARREENREARARANARRAARARNAARAAAARAARERA AR AR ARAAARERN A AN RRARARARARRRRRRRNAAAAAERAARNARRAARAAR R AR AR AARRARARRRRAAARAAARAAA AR AR R AL

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) CHR) 6-HR 24-HR 72-HR 11.90-HR
11143. 5.10 (CFS) 3769. 1925. 1925. 1925.
(INCHES) 1.525 1.546 1.546 1.546
(AC-FT) 1869. 1894. 1894. 1894.

CUMULATIVE AREA = 22,97 sSQ MI

[P s e aeae e T e e e T e e TR TR R AT T R R AR R R 2 T e S T i i T

HYDROGRAPH AT co-12
TRANSPOSITION AREA 30.0 sa M!
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» * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW

* * *
10CT 0900 1 0. * 10CT 1200 31 73%6. * 10CT1500 61  3798. *  1.0CT 1800 91 48.
10CT 0906 2 0. * 10CT 1206 32 87. * 10CT 1506 62  3189. *  10CT 1806 92 38.
10CT 0912 3 0. * 10CT 1292 33 1065. * 1 0CT 1512 63 2690, * 1 0CT 1812 93 30.
A OCT 0918 4 6. * 10CT 1218 34 1331, * 1 0CT 1518 64 2286, * 1 0CT 1818 94 23.
ocT 0924 5 0. * 10CT 1224 35 1688. * 1 OCT 1524 65 1959. * 10CT 1824 95 18.
10T 0930 6 1. * 10CT 1230 36 2141, *  10CT 1530 66  1696. *  1.0CT 1830 96 1.
10CT 0936 7 2. * 1 0CT 1236 37 2688. * 1 0CT 1536 67 1483, * 1 OCT 1836 97 1.
10CT 0942 8 3. * 1 0CT 1242 38 3312, * 1 0CT 1542 68 1308. * 1 0CT 1842 98 9.
10CT 09%8 9 7. % 10CT 1248 39  3971. *  10CT 1548 69  1163. * 1 0CT 1848 99 7.
1.0CT 0954 10 12, * 10CT 125 40 4613, *  10CT 1554 70  1041. * 1 0OCT 1854 100 6.
1 0cT 1000 11 19. * 10CT 1300 41 5198, *  10CT 1600 71 937. *  1.0CT 1900 109 4.
1.0CT 1006 12 29. * 10CT 1306 42 5716, *  1.0CT 1606 72 846. *  1.0CT 1906 102 3.
10CT 1012 13 42, * 10CT 1312 43 6176, * 1 0CT 1612 T3 766. *  1.0CT 1912 103 3.
1 0CT 1018 14 56. * 10CT 1318 44 6613, * 10CT 1618 74 695. * 1 OCT 1918 104 2.
10CT 1024 15 73, *  10CT 1326 45 7072, *  10CT 162 75 632. *  1.0CT 1926 105 2.
10CT 1030 16 92. * 1 0CT 1330 46 7576, * 10CT 1630 76 574. * 1 OCT 1930 106 1.
1.0cT 1036 17 1M3. * 10CT 1336 47 8120. *  10CT 1636 77 521. *  1.0CT 1936 107 1.
10cT 1062 18 137. * 10CT 1342 48  8686. * 10CT 1642 78 472. *  1.0CT 1942 108 1.
1.0CT 1048 19 164. * 10CT 1348 49 9243, * 10CT 1648 79 425. *  1.0CT 1948 109 1.
1 0CT 1054 20 194, * 1 0CT 1354 50 9736. * 1 0CT 1654 80 380. * 1 0CT 1954 110 o.
10CT 1100 21 227. * 1 0CT 1400 51 10097. * 10CT 1700 81 337. = 1 0CT 2000 111 0.
1 0CT 1106 22 263. * 1 0CT 1406 52 10249, * 1 0CT 1706 82 296. * 1 OCT 2006 112 0.
10CT 1112 23 302. * 1 0CT 1412 53 10138. * 1 0CT 1712 &3 255. * 1 0CT 2012 113 0.
10CT 1118 24 343, * 1 0CT 1418 54 9741, * 10CT 1718 84 217.  * 1 OCT 2018 114 0.
10CT 1126 25 38. «* 1 0CT 1424 55 9085. * 10CT 1724 85 182, * 1 OCT 2024 115 0.
10CT 1130 26 428. * 1 0CT 1430 56 8235, * 1 0CT 1730 86 150. * 1 0CT 2030 116 0.
10CT 1136 27 472, * 1 0CT 1436 57 rerr. o+ 10CT 1736 87 122. * 1 0CT 2036 117 0.
10T 1142 28 515. * 1 0CT 1442 58 6297. * 1 0CT 1742 88 98, * 1 OCT 2042 118 0.
10CT 1148 29 563. * 10CT 1448 59  5364. *  10CT 1748 89 78. *  1.0CT 2048 119 0.
1.0cT 115 30 632. * 10CT 1454 60 4524, *  1.0CT 1754 90 61. *  1o0CT 2054 120 0.

* * *

WAREARRARARRRERRRERARTRRRRAARTI AR R AN R RRARTRTR R A TR Rk Rk hh ek hedhkk kAR A AR R R RR R ARk ke kR AR RIE TR AT R R TR AR Ak Ak Rk hRide ki dkk ki kddik

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 11.90-HR
10249. 5.10 (CFS) 3478. 1777, 1777. 1777,

CINCHES) 1.408 1.427 1.427 1.427



(AC-FT) 1725. 1748. 1748. 1748.

CUMULATIVE AREA = 22.97 SQ MI
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HYDROGRAPH AT co-12
TRANSPOSITION AREA 40.0 sQ Ml

ARREANARRRERRRERARARAANRARRRERAARRARRRARAARRARRAFRRRRARARRRRREAARRERARREARREARRRRARRRRRARRRRAENRARRREENARARARARANTRNRA N R R A A ARk ke Rtk

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW

* * *
1 OCT 0900 1 0. * 1 0CT 1200 31 699. * 1 oCT 1500 61 3578. * 1 OoCT 1800 9 46.
1 OCT 0906 2 0. ~* 1 0CT 1206 32 829. * 1 0CT 1506 62 3008. * 1 0CT 1806 92 36.
1 0CT 0912 3 0. * 10CT 1212 33 1005. * 1 0CT 1512 63 2540, * 1 0CT 1812 93 29.
10CT 0918 & 0. * 10CT 1218 34  1252. * 10CT 1518 &4  2161. * 1 0OCT 1818 % 23.
10CT 0926 5 0. * 10CT122% 35  158. * 10CT 1526 65  1855. * 1 0CT 182 95 18.
1ocT 0930 6 1. * 10CT 1230 36  2007. * 10cT 1530 66  1608. * 1 0CT 1830 96 1%.
10CT 0936 7 2. * 10CT1236 37  2518. * 10CT 1536 67  1408. *  1.0CT 1836 97 1.
1 0CT 0942 8 3. * 1 0CT 1242 38 3103, * 1 0CT 1542 68 1264, * 1 0CT 1842 98 9.
1 OCT 0948 9 6. * 1 OCT 1248 39 3723. * 1 0CT 1548 69 1107. * 1 0CT 1848 99 7.
1 0CT 0954 10 1. * 1 0CT 1254 40 4329. * _10CT 1554 70 992. * 1 0CT 1854 100 5.
1.0CT 1000 11 19. * 10CT 1300 41  4882. *  1.0CT 1600 71 8%. *  1.0CT 1900 101 4.
1.0CT 1006 12 28. * 10CT 1306 42  5373. *  1.0CT 1606 72 808. *  1.0CT 1906 102 3.
10T 1012 13 40. * 1 0CT 1312 43 5807. * 1007 1612 73 732, * 1 0CT 1912 103 3.
1.0CT 1018 14 5. * 10CT 1318 46  6218. * 1 .0CT 1618 74 665. *  10CT 1918 104 2.
1.0CT 1026 15 70. *  10CT 1326 45  6648. *  10CT 1624 75 605. *  1.0CT 1924 105 2.
1.0CT 1030 16 8. * 10CT1330 46 7119, %  10CT 1630 76 550. *  1.0CT 1930 106 1.
1.0CT 1036 17 109. * 10CT 1336 47  7627. * 10CT 1636 77 499. *  1.0CT 1936 107 1.
1.0CT 1042 18 132. * 10CT 1342 48  8155. *  10CT 1642 78 452. %  1.0CT 1942 108 1.
1 0CT 1048 19 158. * 10CT 1348 49  8674. * 10CT 1648 79 407. *  1.0CT 1948 109 0.
. OCT 1054 20 186. * 10CT 1356 50  9133. *  1.0CT 1654 80 365. *  1.0CT 1954 110 0.
1.0cT 1100 21 218. * 10CT 1400 51  9470. *  1.0CT 1700 81 323. * 1.0CT 2000 11 0.
1.0CT 1106 22 253. * 10CT 1406 52  961%. *  10CT 1706 82 284. *  1.0CT 2006 112 0.
10CT 1112 23 290. * 10CT 1412 53 9513, * 10T 1712 83 245. * 1 oCT 2012 113 0.
10CT 1118 26 330, * 1 0CT 1418 54 964, * 10CT 1718 84 209, * 1 0CT 2018 114 0.
10CT 1126 25 370. * 1 0CT 1424 55 8533. * 10CT 1726 85 175. * 1 0CT 2024 115 0.
10CT 1130 26 412. * 1 0CT 1430 56 7738. * 10CT 1730 86 %4, * 1 0CT 2030 116 0.
1.0CT 1136 27 453. *  10CT 1436 57  6841. *  10CT 1736 87 7. *  1.0CT 2036 117 0.
10CT 1142 28 494, * 1 0CT 1442 58 5922. * 1 0CT 1742 88 9%. * 1 OCT 2042 118 0.
1 0CT 1148 29 540. * 1 0CT 1448 59 5047. * 1 0CT 1748 89 7B, > 1 OCT 2048 119 0.
1 0CT 1154 30 604. * 1 0CT 1454 60 4259, * 1 0CT 1754 90 59. * 1 OCT 2054 120 0.

* * *

KRRKRRRRRRRRRRERRAERRRA AR REERR AR RRRRhhhkh R kA ARk dkkkkkhhhkkhdhkkkkkkdkhtkkd kR kb AR kR kAR RAE A ARk AR Rhddidededhdi ki ki

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 11.90-HR
9614. 5.10 (CFS) 3272. 1673. 1673. 1673.
CINCHES) 1.324 1.343 1.343 1.343
(AC-FT) 1623. 1645. 1645. 1645.

CUMULATIVE AREA = 22.97 SQ Ml

KREAARRTA AR RRRANNRRRERA R R RR R A AR W RN R TR TR ARk ded et ddede o A st dededede e de e sk dede e e de e g ot o o e v e e de e ok e ol e ol o o e e e o e o e ok o e e s et o e e e e e de e de e s s e sk s de e e it s e

INTERPOLATED HYDROGRAPH AT co-12

R A AR AR ARIRAE IR RRRREREARRIERRARRRARANTNRARRRRARRRIRRRAARRRARRR AR RERRARARERRRRARRRRR AR EAARETRARRARARARARERER LRSI AR AR R TR IR

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *
1 0CT 0900 1 0. * 1 0CT 1200 31 7%69. * 1 0CT 1500 61 4024, * 1 0CT 1800 91 50.
1 OCT 0906 2 0. * 1 0CT 1206 32 920. * 1 0CT 1506 62 377, * 1 0CT 1806 92 40.



1 ocT
10CT
1 ocT

0912
0918
0924

1 0CT 0930

A OCY
®:
1 OCT
1 0OCY
1 0CT
1 0CT
1 0CT
1 0CT
1 oct
1 OCT
1 0CT
1 0CT
1 ocr
1 oCT
1 OCT
1 0CT
1 0CT
10CT
10CT
1 0CT
1 0CT
1 0CT
1 0CT
1 oCT

ARRRERRRELENRARARRERAARTRERRAERRARRRAEANRRARRAARARRARNRARRNERNRNAAARRAANRRARNRARNFAARAARERRARERRARTIR AR NI RN R KRR R R A kb i dede e e e dr e e ks e i

0936
0942
0948
0954
1000
1006
1012
1018
1024
1030
1036
1042
1048
1054
1100
1106
1112
1118
1124
1130
1136
1142
1148
1154

PEAK FLOW

FS)
92.

3 0. ~* 1 ocr
4 0. » 1 0CT
5 0. * 1 0CT
é . * 1 0CY
7 2. * 1 0CT
8 4, * 1 0CT
9 7. * 1 0CT
10 12. * 1 0CT
11 20. * 1 ocT
12 30. * 1 0CT
13 43. * 1 0CT
14 58. * 10T
15 76. 0 * 1 oCT
16 9. * 1 0CT
17 118. * 1 0CT
18 143, * 10CT
19 7. * 1 0CT
20 202. * 1007
21 236. * 1 0oCt
22 274. * 1 oCT
23 314, ¥ 1 0CT
24 357. * 1 oCt
25 401, * 10CT
26 445, * 1 oCT
27 490. * 1 oCT
28 535. * 1 ocT
29 587. * 1 0CY
30 660, * 1 0CT

*

TIME
(HR) 6-HR
5.10 (CFS) 3687.

(INCHES) 1.492
(AC-FT) 1828.

CUMULATIVE AREA =

1212
1218
1224
1230
1236
1242
1248
1254
1300
1306
1312
1318
1324
1330
1336
1342
1348
1354
1400
1406
1412
1418
1424
1430
1436
1442
1448
1454

33
34
35

37

39
40
41
42
43
44
45
46
47

49
50
51
52
53
54
55
56
57
58
59
60

5689.
4796.

* % % % % % % % % % % F % % % % % % % % % % % 2 ¥ ¥ 2 %

*

MAXIMUM AVERAGE FLOW
72-HR

22.97 sQ MI

24-WR
1884.
1.512
1853.

1884.

1.512

1853.

ocT
ocT
ocY
oCcT
ocT
oCcT
ocT
ocT
ocT
ocT
oCcT
ocT
ocT
ocY
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT

- e wd d b D wd b P wh md ol b oh e md b b mh e b wh o wd ed oh b b

11.90-

1512
1518
1524
1530
1536
1542
1548
1554
1600
1606
1612
1618
1624
1630
1636
1642
1648
1654
1700
1706
1712
1718
1724
1730
1736
1742
1748
1754

1884.
1.512
1853.

A&GRY

$e

BIERRAK2BIIIFdIANANY

83

2845,
2615,
2067,
1787.
1560.
1375.
1221.
1091.

981.

885.

801.

659.
599.
543.
492.
443,
396.
351.
308.
266.
226.
189.
156.
127.
102.

81.

64.

* % % % ¥ % % % ¥ % ¥ % % B F B S ¥ F ¥ ¥ ¥ ¥ 2 X % » »

*

- e o wh wmd b ed wd b wd e ed D b b md md wh b wh b D B WD od wd wd b

ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
oct
oct
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT
ocT

1812
1818
1824
1830
1836
1842
1848
1854
1900
1906
1912
1918
1924
1930
1936
1942
1948
1954
2000
2006
2012
2018
2024
2030
2036
2042
2048
2054

93

9%

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
"
112
113
114
115
116
117
118
119
120



OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

SUBM1

RO-1

SUBM2

co-1

SUBM3

co-2

s

RO-2

SUBM5

co-3

SUBM4

co-4

RO-3

SUBMS

€0-5

SUBM?7

c0-6

SUBM8

co-7

RO-4

SUBM9

co-8

SUBM10

co-9

RO-5

SuBM11

co-10

susMi2

co-1

RO-6

PEAK
FLOM

2766.

2547,

1950.

4183.

1835.

5887.

5623.

1927.

6903.

2622.

9012.

8531.

1975.

9797,

910.

1998.

11028.

10607.

1533.

10764.

1370.

11106.

11014.

1095.

11014.

1146.

11196.

10892.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

3.20

3.50

3.30

3.50

3.50

3.50

3.70

3.40

3.70

3.50

3.60

3.70

4.10

4.50

3.60

4.50

3.70

4.50

4.60

3.40

4.60

3.70

4.60

5.10

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

344.

344.

322.

649,

374.

347.

1317.

522.

1800.

1799.

524.

2224,

172.

2354.

485.

2729.

2727.

324.

2960.

351.

3223.

3222.

175.

3344,

282,

3535.

3534.

- 24-HOUR

174.

174.

163.

329.

190.

507.

507.

176.

669.

265.

914.

914.

268.

1132.

87.

1198.

247.

1389.

1389.

165.

1510.

179.

1645.

1645.

89.

1708.

144.

1806.

1806.

72-HOUR

174.

174.

163.

329.

190.

507.

507.

176.

669.

265.

94.

914.

268,

1132.

87.

1198.

247.

1389.

1389.

165.

1510.

179.

1645,

1645.

89.

1708.

144.

1806.

1806.

BASIN
AREA

2.00

2.00

1.56

3.56

1.89

5.45

5.45

1.74

7.19

2.67

9.86

9.86

2.61

12.47

.78

13.25

2.39

15.64

15.64

1.76

17.40

18.90

18.90

.97

19.87

1.29

21.16

21.16

MAXIMUM
STAGE

TIME OF
MAX STAGE




HYDROGRAPH AT SUBM13

2 COMBINED AT co-12

QORMAL END OF HEC-1 ***

1151,

10892.

3.70

5.10

244,

123,

1884,

123.

1884.

1.81

22.97
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APPENDIX C

MORGAN CITY WASH

HEC-1

100-YEAR 24 HOUR STORM




LINE

VOOV &~ UN -

25
26
27
28

30
31
32
33

35
36
37
38
39
40
41

42
43
44
45
46

4r
48
49

KEC-1 INPUT

| (' VRS S SO SN SIS S SR S SN - SR | |
10 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

10

1D FILE: MC-24

1D

1D HYDROLOGY FOR: 100-YEAR 24 HOUR EVENT

D

10 PURPOSE OF STUDY: DELINEATION OF THE 100-YEAR FLOODPLAIN OF

0 MORGAN CITY WASH, AGUA FRIA RIVER TO THE

10 MARICOPA COUNTY BOUNDARY

1D

10 METHODS OF STUDY: HEC-1  DIMENSIONLESS SCS HYDROGRAPH 6 MIN. INTERVALS
10 PRECIPITATION- SCS TYPE Il STORM BY 15 MIN. INCREMENTS
10 ~AREAL REDUCTION BY “JD" DEPTH-AREA OPTION
) EXCESS PRECIPITATION- INITIAL AND UNIFORM LOSS RATES
1D & PERCENT IMPERVIOUS

1D STREAM ROUTING- MUSKINGUM METHOD

10

10 WATERSHED NAME:  MORGAN CITY WASH

1D

1D CONTRACT NUMBER: FCD 89-15

1D

1D COMPUTED BY: BAKER ENGINEERS DATE:12/07/89

10} COMP: /, CKD: % ﬂ’g' 7

IT 6 01JAN8BY 0 300

*DIAGRAM

IN 15

10 5

Jo 4.5 .01

PC 0 .002 .005 .008 .01 .01  ,017 .020  .023 .026
PC .029  .032 .035  ,038  .041 .044  .048  .052  .056 .060
PC 064 068 072 .076  .080 .085 090  .095 .100 .105
PC .110 15 1200 L1260 133 140 147 155 .163 .72
PC .181 .191 203 .218 .236 .257  .283 387 663 L707
PC .735 758 .76 ™1 .804 .815 .825 834  .842 849
PC .856  .863 869  .875 .881 .887  .893  .898  .903 .908
PC 913 .918 922 .926  .930 936 938 .942  .946 .950
PC 953  .956  .959  .962  .965 968 .97 974 977  .980
PC .83 986  .989 992  .995 .998  1.000

JD  4.28 10

o 4.4 20

D 4.05 30

JD 4.01 40

KK  SUBM1

KM RUNOFF FROM SUBBASIN M-1

BA  2.00

w .95 .38 20.3

7)) .35

KK RO-1

KM ROUTE M-1 THROUGH M-2

RM 3 .28 .3

PAGE 1



P,

LINE

50
51
52
53
54
55
56
57

58
59

61
62

63

65

67

69
70
(sl

74

76

78

80
81

RER

85

87

89
90
9
92

) () JOP, PR 2SN, PR P T . S FTTTrres . R 2T [

KK

BA

R

KK

HC

KK

BA

L

KK

HC

KK

KK

BA

w

KK

HC

KK

BA

w

KK

HC

KK

KK

KM

BA
L

HEC-1 INPUT

suBM2
RUNOFF FROM SUBBASIN M-2
1.56
.92 .28 32.6
.46
co-1
COMBINE RUNOFF FROM SUBBASINS M- 1 AND X-2
2
SUBM3
RUNOFF FROM SUBBASIN M-3
1.89
.95 .40 35.0
.63
c0-2
COMBINE RUNOFF FROM SUBBASINS M-1, 2 AND N-3
2
RO-2
ROUTE M-1,2,3 THROUGH M-5
3 .25 .3
SUBMS
RUNOFF FROM SUBBASIN M-5
1.74
.95 .38 34.6
.53
co-3
COMBINE RUNOFF FROM SUBBASINS M-1, 2, 3 AND M-5
2
SUBMG
RUNOFF FROM SUBBASIN M-4
2.67
.95 40 34.9
.61 -
€0-4
COMBINE RUNOFF FROM SUBBASINS M-1,2,3,5 AND M-4
2
RO-3
ROUTE M-1,2,3,4,5 THROUGH M-6
5 .48 .3
SUBMS
RUNOFF FROM SUBBASIN M-6
2.61
.93 .32 34.6
.89

PAGE 2



HEC-1 INPUT PAGE 3

LINE lD.......1.......2.......3.......‘.......5.......6.......7.1.....8.......9......10

93 KK Co-5

9% KM COMBINE RUNOFF FROM SUBBASINS M-12345 AND M-6

95 KC 2

96 KK  SUBM7

97 KM RUNOFF FROM SUBBASIN M-7

98 BA .78

99 w .81 .24 3.3

100 u .56

101 KK C0-6

102 KM COMBINE RUNOFF FROM SUBBASINS M-123456 AND MN-7
103 HC 2

104 KK  SUBM8

105 KM RUNOFF FROM SUBBASIN M-8 *
106 BA 2.39

107 L .84 37 34.4

108 uo .80

109 KK Co-7

110 KM COMBINE RUNOFF FROM SUBBASINS M-1234567 AND M-8
1M1 HC 2

112 KK RO-4

13 KM ROUTE M-1..8 THROUGH M-9

14 RM 5 .49 .3

115 KK  SUBM9

116 KM RUNOFF FROM SUBBASIN M-9

17 BA 1.76

118 L .87 55 29.2

119 w .69

120 KK Co-8

121 KM COMBINE RUNOFF FROM SUBBASINS M-1 THRU 8 AND M-9
122 HC 2

123 KK SUBM10

124 KM RUNOFF FROM SUBBASIN M-10

125 BA 1.50

126 Ly .81 .26 45.0

127 uo .80

128 KKk co-9

129 KM COMBINE RUNOFF FROM SUBBASINS M-1 THRU 9 AND M-10
130 HC 2

131 KK RO-5

132 KM ROUTE M-1..10 THROUGH M-11

133 RM 1 -1 .3




HEC-1 INPUT PAGE &

LINE O . Y T TP J RN PP ST TN SN - IO [
’ 134 KK SusMit

135 KM RUNOFF FROM SUBBASIN M-11

136 BA 97

137 w .85 45 21.5

138 uw .51

139 KK C0-10

140 KM COMBINE RUNOFF FROM SUBBASINS M-1 THRU M-10 AND M-11

141 HC 2 '

142 KK SusM12

143 KM RUNOFF FROM SUBBASIN M-12

144 BA 1.29

145 w .81 .27 35.2

146 uo .80 .

147 KK co-11

148 KM COMBINE RUNOFF FROM SUBBASINS M-1 THRU M-11 AND N-12

149 He 2

150 KK RO-6

151 KM ROUTE M-1..12 THROUGH M-13

152 RM 6 .53 .3

153 KK SUBM13

154 KM RUNOFF FROM SUBBASIN M-13

155 BA 1.81

156 w .87 .53 3.0

157 uo .86

158 KK CO-12

159 KM COMBINE RUNOFF FROM SUBBASINS M-1 THRU M-12 AND M-13

160 KO 1

161 HC

’ 162 22




INPUT
LINE

42

47

50

55

58

63

69

74

82

85

93

96

101

104

109

115

SCHEMATIC DIAGRAM OF .STREAM NETWORK

{V) ROUTING
(.) CONNECTOR
SUBM1

v

v
RO-1

0 L O

CO-3 .vvviennnnns

. SUBM4

. SUBM8
Co-7 ......... .es
v
v
RO-4
. SUBM9

(--->) DIVERSION OR PUMP FLOM

(<---) RETURN OF DIVERTED OR PUMPED FLOMW



120
123
@
128
131
134 . susM11
139 C0-1(.l...........:
142 SUBM12 .
147 C0-1;...........:
v
v
150 RO-6
153 : SUBM13
158 CO-1é...........:

. RUNOFF ALSO COMPUTED AT THIS LOCATION



hRkdhw

FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XY 512K VERSION) -FEB 1,1985

U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616
whwk

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
FILE: MC-24
HYDROLOGY FOR: 100-YEAR 24 HOUR EVENT

PURPOSE OF STUDY: DELINEATION OF THE 100-YEAR FLOODPLAIN OF
MORGAN CITY WASH, AGUA FRIA RIVER TO THE
MARICOPA COUNTY BOUNDARY

METHODS OF STUDY: HEC-1 DIMENSIONLESS SCS HYDROGRAPH 6 MIN. INTERVALS
PRECIPITATION- SCS TYPE I1 STORM BY 15 MIN. INCREMENTS
-AREAL REDUCTION BY “JD“ DEPTH-AREA OPTION
EXCESS PRECIPITATION- INITIAL AND UNIFORM LOSS RATES
& PERCENT IMPERVIOUS
STREAM ROUTING- MUSKINGUM METHOD

WATERSHED NAME:  MORGAN CITY WASH

CONTRACT NUMBER: FCD 89-15

COMPUTED BY: BAKER ENGINEERS DATE:12/07/89
COMP: CKD:
10 OUTPUT CONTROL VARIABLES
‘ IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
17 HYDROGRAPH TIME DATA
NMIN 6 MINUTES IN COMPUTATION INTERVAL
IDATE 1JANBY STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2JANS9 ENDING DATE
NDTIME 0554 ENDING TIME

COMPUTATION INTERVAL .10 HOURS
TOTAL TIME BASE  29.90 HOURS

ENGLISH UNITS

27 J INDEX STORM NO. 1
STRM 4.50 PRECIPITATION DEPTH
TRDA .01 TRANSPOSITION DRAINAGE AREA
28 Pl PRECIPITATION PATTERN :
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
| .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
! .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .01 .01 .01 .01 .01




38 J0

0Pl

39 JD

0 Pt

.01

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

INDEX STORM NO.
STRM
TRDA

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

INDEX STORM NO.
STRM
TRDA

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

.01

< .02

.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

4.28 PRECIPITATION DEPTH
10.00 TRANSPOSITION DRAINAGE AREA

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

4.146 PRECIPITATION DEPTH
20.00 TRANSPOSITION DRAINAGE AREA

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

.01
.01
01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
01
.01
.00
.00
.00

R

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.00
.00
.00

.01
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.01
01
.01
.00

.00

.04
.01

.00
.00

.00

.00
.00
.00
.00
.00

.00

.01

.00

.00
.00
.00

.00
.01
.04
.01
.00
.00

.00

04
01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
01
04
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.04
.01
.00
.00
.00
.00

.08
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.08
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.08
.01
.00
.00
.00
.00

A
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
1
01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
1
.01
.00
.00
.00
.00

A
.01
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
1
01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
01
A1
.01
.00
.00
.00
.00



.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
‘ .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
40 J0 INDEX STORM NO. 4
STRM 4.05 PRECIPITATION DEPTH
TRDA 30.00 TRANSPOSITION DRAINAGE AREA
0PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
. .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .01 .01 .01
.01 .01 01 .01 .01 .04 .04 .08
.02 .02 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
‘ .00 .00 .00 .00 .00 .00 .00 .00
: .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
41 90 INDEX STORM NO. 5
STRM 4.01 PRECIPITATION DEPTH
TRDA 40.00 TRANSPOSITION DRAINAGE AREA
0PI PRECIPITATION PATTERN

.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .01 .01 .01
.01 .01 .01 .01 .01 .04 04 .08
.02 .02 .01 .01 .01 01 .01 .01
01 01 01 .01 .01 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
: .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .00 .00
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1 JAN 0324 35 232. * 1 JAN 1054 110 584. * 1 JAN 1824 185 465. * 2 JAN 0154 260 145.
1 JAN 0330 36 2. * 1 JAN 1100 1M 599. * 1 JAN 1830 186 459, * 2 JAN 0200 261 131.
1 JAN 0336 37 236. * 1 JAN 1106 112 615. * 1 JAN 1836 187 452, * 2 JAN 0206 262 116.
1 JAN 0342 38 238. * 1 JAN 1112 113 632, * 1 JAN 1842 188 445. * 2 JAN 0212 263 102.
\ JAN 0348 39 239, * 1 JAN 1118 114 651. * 1 JAN 1848 189 438. * 2 JAN 0218 264 87.
.JAN 0354 40 240, * 1 JAN 1124 115 672. * 1 JAN 1854 190 430. * 2 JAN 0224 265 73.
JAN 0400 &1 4. * 1 JAN 1130 116 696. * 1 JAN 1900 191 423. * 2 JAN 0230 266 61.
1 JAN 0406 42 261, % 1 JAN 1136 117 728. * 1 JAN 1906 192 416. * 2 JAN 0236 267 49.
1 JAN 0412 43 242. * 1 JAN 1142 118 . > 1 JAN 1912 193 409. * 2 JAN 0242 268 40.
1 JAN 0418 44 262, * 1 JAN 1148 119 847. * 1 JAN 1918 194 403. * 2 JAN 0248 269 32.
1 JAN 0424 45 243, * 1 JAN 1154 120 963, * 1 JAN 1926 195 397, 2 JAN 0254 270 25.
1 JAN 0430 46 243. * 1 JAN 1200 121 1147, * 1 JAN 1930 196 391, + 2 JAN 0300 271 20.
1 JAN 0436 47 4., * 1 JAN 1206 122 1407, * 1 JAN 1936 197 385. * 2 JAN 0306 272 16.
1 JAN 0442 48 245. * 1 JAN 1212 123 1759, +* 1 JAN 1942 198 380. * 2 JAN 0312 273 12.
1 JAN 0448 49 247. * 1 JAN 1218 124 2230, * 1 JAN 1948 199 37. * 2 JAN 0318 274 10.
1 JAN 0454 50 249. * 1 JAN 1224 125 2835, » 1 JAN 1954 200 368, * 2 JAN 0324 275 8.
1 JAN 0500 51 Fo ) PO 1 JAN 1230 126 3572. * 1 JAN 2000 201 362. * 2 JAN 0330 276 6.
1 JAN 0506 52 253. * 1 JAN 1236 127 4422, * 1 JAN 2006 202 357. * 2 JAN 0336 277 5.
1 JAN 0512 53 256, * 1 JAN 1242 128 5353, + 1 JAN 2012 203 352. * 2 JAN 0342 278 4.
1 JAN 0518 54 259. * 1 JAN 1248 129 6305. * 1 JAN 2018 204 367. * 2 JAN 0348 279 3.
1 JAN 0524 55 262. * 1 JAN 1254 130 7218, * 1 JAN 2024 205 342. * 2 JAN 0354 280 2.
1 JAN 0530 56 266, * 1 JAN 1300 131 8047, * 1 JAN 2030 206 338. * 2 JAN 0400 281 2.
1 JAN 0536 57 270. * 1 JAN 1306 132 8799. * 1 JAN 2036 207 335. * 2 JAN 0406 282 1.
1 JAN 0542 58 274, * 1 JAN 1312 133 9497, * 1 JAN 2042 208 . > 2 JAN 0412 283 1.
1 JAN 0548 59 2. * 1 JAN 1318 134 10194, * 1 JAN 2048 209 328. * 2 JAN 0418 284 1.
1 JAN 0554 60 284, ¥ 1 JAN 1324 135 10947, * 1 JAN 2054 210 325. * 2 JAN 0424 285 1.
1 JAN 0600 61 289. * 1 JAN 1330 136 11780, * 1 JAN 2100 211 321. * 2 JAN 0430 286 1.
1 JAN 0606 62 9. * 1 JAN 1336 137 12676. * 1 JAN 2106 212 318, * 2 JAN 0436 287 0.
1 JAN 0612 63 299. * 1 JAN 1342 138 13591, * 1 JAN 2112 213 315. 2 JAN 0442 288 0.
1 JAN 0618 64 303. * 1 JAN 1348 139 14458. * 1 JAN 2118 214 311, * 2 JAN 0448 289 0.
1 JAN 0624 65 307. * 1 JAN 1354 140 15178, * 1 JAN 2126 215 307. * 2 JAN 0454 290 0.
1 JAN 0630 66 n. o+ 1 JAN 1400 141 15642, * 1 JAN 2130 216 303. * 2 JAN 0500 291 0.
1 JAN 0636 67 34, * 1 JAN 1406 142 15748, * 1 JAN 2136 217 299. * 2 JAN 0506 292 0.
‘ JAN 0642 68 316, * 1 JAN 1412 143 15432. * 1 JAN 2142 218 29%. * 2 JAN 0512 293 0.
: 1 JAN 0648 69 319. * 1 JAN 1418 144 14689. * 1 JAN 2148 219 289. * 2 JAN 0518 294 0.
1 JAN 0654 70 321. o+ 1 JAN 1426 145 13580. * 1 JAN 2154 220 286, * 2 JAN 0524 295 0.
1 JAN 0700 71 323. * 1 JAN 1430 146 12214, * 1 JAN 2200 221 2re. ¥ 2 JAN 0530 296 0.
1 JAN 0706 72 326. * 1 JAN 1436 147 107264. * 1 JAN 2206 222 276, * 2 JAN 0536 297 0.
1488 0712 73 328. * 1 JAN 1442 148 9230. * 1 JAN 2212 223 269. * 2 JAN 0542 298 0.
1 JAN 0718 74 331, 0+ 1 JAN 1448 149 7827. * 1 JAN 2218 224 265, * 2 JAN 0548 299 0.
1 JANO726 75 33. * 1 JAN 1454 150 6574. * 1 JAN 2224 225 261, * 2 JAN 0554 300 0.
* * *

i HREKARRTRARTENRERRERAARARRARRERANRAARARRRRRA AR AR R AR R TR AR RRER R R R R R Rdd R AR R R RREEEEEIREKRRERRERRRARE AR A AR AR EEA ARk kAR Rk h R K

PEAK FLOM TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 29.90-HR
15748. 14.10 (CFS) 5307. 1571. 1265. 1265.
(INCHES) 2.148 2.543 2.551 2.551
(AC-FT) 2631. 3116. 3125. 3125.

CUMULATIVE AREA = 22.97 sa Ml

RAKNRARRRRNERRAKRREERRRREARXARRRRERARARENNRRNERARRRRRA AR TN REATRARRAARARRRRRALRARAAETEARRRARRRRRARRA RN R IRRRE AR TR A R kR R TR kA Rdekkhk ke

HYDROGRAPH AT co-12
TRANSPOSITION AREA 10.0 sa M1

KARAFIRARERAREERREAAARNTRRARNHARRRA R TR R RI ARk N e e deodedede e de o Fede o s o v et e de e ke e e o e etk J o e e e o e e e e e e o o o ok e e e e e e e ok ok W e o e Aok b e e o e e e e o e ke e o o e ok e v Ve e de e oe

* * *
A MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *
1 JAN 0000 1 0. * 1 JAN 0730 76 321, * 1 JAN 1500 151 515. » 1 JAN 2230 226 245.
1 JAN 0006 2 0. * 1 JAN 0736 77 326, * 1 JAN 1506 152 4304, * 1 JAN 2236 227 242.
1 JAN 0012 3 0. * 1 JAN 0742 78 328, * 1 JAN 1512 153 3607. * 1 JAN 2242 228 240.
1 JAN 0018 4 0. * 1 JAN 0748 79 331, * 1 JAN 1518 154 3062, * 1 JAN 2248 229 238.
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0024
0030
0036
0042
0048
0054
0100
0106
0112
0118
0124
0130
0136
0142
0148
0154
0200
0206
0212
0218
0224
0230
0236
0242
0248
0254
0300
0306
0312
0318
0324
0330
0336
0342
0348
0354
0400
0406
0412
0418
0424
0430
0436
0442
0448
0454
0500
0506
0512
0518
0524
0530
0536
0542
0548
0554
0600
0606
0612
0618
0624
0630
0636
0642
0648
0654

BN 2200
« s s s e«

10.
15.
20.
27.

43.
52.
62.

85.

98.
112.
126.
140.
153.
166.
178.
188.
196.
204.
209.
214,
218.
221.
223.
225.
226.
227.
228.
229.
230.
230.
230.
231.
232.
232.
233.
235.
237.
239.
261,
264,
246.
250.
253.
257.
261.
265.
270.
275,
280.
284.
289.
292.
296.
298.
301.
303.
305.
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0754
0800
0806
0812
0818
0824
0830
0836
0842
0848
0854
0900
0906
0912
0918
0924
0930
0936
0942
0948
0954
1000
1006
1012
1018
1024
1030
1036
1042
1048
1054
1100
1106
1112
1118
1124
1130
1136
1142
1148
1154
1200
1206
1212
1218
1224
1230
1236
1242
1248
1254
1300
1306
1312
1318
1324
1330
1336
1342
1348
1354
1400
1406
1412
1418
1424

81
82

85

87

89

9
92
93
94
95

97
98

100
101
102
103
104
105
106
107
108
109
110
m
112
113
114
115
116
117
118
119
120
121
122

123 -
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125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145

601.
619.
639.
661.
691.
735.
801.
910.
1081.
1324.
1654.
2096.
2665.
3360.
4161.
5039.
5938.
6799.
7580.
8289.
8947.
9604.
10314.
11101,
11949.
12815.
13636.
14318.
14758.
14857.
14557.
13851.
12799.
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1524
1530
1536
1542
1548
1554
1600
1606
1612
1618
1624
1630
1636
1642
1648
1654
1700
1706
1712
1718
1724
1730
1736
1742
1748
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1800
1806
1812
1818
1824
1830
1836
1842
1848
1854
1900
1906
1912
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1924
1930
1936
1942
1948
1954
2000
2006
2012
2018
2024
2030
2036
2042
2048
2054
2100
2106
2112
2118
2124
2130
2136
2142
2148
2154
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2587,
2220.
1924.
1683,
1487.
1326.
1192.
1081.

987.

842.
785.
7.
696.
661.
630.

582.
562.
545.
530.
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442.
436.
430.
423,
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378.
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367.
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345.
339.
334.
330.
326.
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318.
315.
312,
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296.
292.
288.
284,
280.
275,
a71.
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JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
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2 JAN
2 JAN
2 JAN
2 JAN
2 JAN
2 JAN

2254
2300

2312
2318
2324
2330
2336
2342
2348
2354
0000
0006
0012
0018
0024
0030
0036
0042
0048
0054 °
0100
0106
0112
0118
01264
0130
0136
0142
0148
0154
0200
0206
0212
0218
0224
0230
0236
0242
0248
0254
0300
0306
0312
0318
0324
0330
0336
0342
0348
0354
0400
0406
0412
0418
0424
0430
0436
0442
0448
0454
0500
0506
0512
0518
0524

230
231
232
233
234
235
236
237
238
239
240
261
242
243
244
245
246
247
248
249
250
251

252
253
254
255
256
257
258
259
260
261

262
263
264
265
266
267
268
269
270
27

272
273
274
275
276
277
278
279
280
281

282
283

284

285

286
287
288
289
290

291

292

293

294

295

237,
236.
235.

234,
233.
233.
232.
232.
232.
232.
232.
232.
232.
231.
231.
231,
230.
228.
226.
223.
218.
213.
207.
200.
192.
183.
173.
162.
151.
138.
125.
11,

97.

83.

70.

58.

15.




1 JAN 0700 79 308. * 1 JAN 1430 146 11505. * 1 JAN 2200 221 266. * 2 JAN 0530 296 0.
1 JAN 0706 72 310. * 1 JAN 1436 147 10093. * 1 JAN 2206 222 . 26%. * 2 JAN 0536 297 0.
1JAN 0792 T3 312. * 1 JAN 1442 148 8679. * 1 JAN 2212 223 256, * 2 JAN 0542 298 0.
1 JAN 0718 74 315, * 1 JAN 1448 149 7353. * 1 JAN 2218 224 252, % 2 JAN 0548 299 0.
JAN 0724 75 318. * 1 JAN 1454 150 6170. * 1 JAN 2224 225 268. * 2 JAN 0554 300 0.
* " *
‘***i***it***t*******ti**t**ttﬁ****itt***t“*tt****t****tttt*********'*tt***t**tt***ﬁi*ttt*************t*t*t****************t*t

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 29.90-HR
14857. 14.10 (CFS) 5000. 1482. 1193. 1193.
CINCHES) 2.024 2.400 2.407 2.407
(AC-FT) 2479, 2940. 2949. 2949.

CUMULATIVE AREA = 22.97 SQ MI

AR AR A IR oo o Sk o o T Ul e e o Ao s o ol e ko e o Ao o o o e e ok ek e e A N A A AR A AR R R R R AR AR AR RN AR AR TR Rk AR AR RR AR AR

HYDROGRAPH AT co-12
TRANSPOSITION AREA 20.0 sa MI

CRRRRAAAREEERAREAARRARNRRRNARAARARETREAARNRRARAARANSARARARAAANRRRATRRAEAAARRRRETANRNIREARERARTRERRARNRNTRAARTERNRRNRARRRAR AR TN RN

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW

* * *
1 JAN 0000 1 0. * 1JANO730 76 310.  * 1 JAN 1500 151  4941. * 1 JAN 2230 226 237.
1 JAN 0006 2 0. * 1JANOT36 T7 314, * 1 JAN 1506 152 4125. % 1 JAN 2236 227 234,
1 JAN 0012 3 0. * 1JANO742 78 317. % 1 AN 1512 153 3457. % 1 JAN 2242 228 232.
1 JAN 0018 4 0. * 1JANOT4E 79 320, * 1 UAN 1518 154 2916. % 1 JAN 2248 229 230.
1 JAN 0026 5 0. * 1 JANO7S, 80 325. * 1 JAN 1526 155  24B1. * 1 JAN 2254 230 229.
1 JAN 0030 6 0. * 1JAN 0800 81 329. * 1 JAN 1530 156  2130. % 1 JAN 2300 231 228.
1 JAN 0036 7 0. * 1 JAN 0806 82 333, * 1 AN 1536 157  1848. * 1 JAN 2306 232 227.
‘ JAN 0042 8 1. % 1JAN 0812 83 338.  * 1 JAN 1542 158  1618. * 1 JAN 2312 233 226.
1 JAN 0048 9 2. %  1JAN 0818 8 343, * 1 JAN 1548 159 1430, * 1 JAN 2318 234 226.
1 JAN 0054 10 4. % 1 JAN 082% 85 347. % 1 JAN 1554 160 1276. * 1 JAN 232 235 225.
1 JAN 0100 11 6. * 1JAN 0830 86 352. * 1 JAN 1600 161  114B. * 1 JAN 2330 236 225.
1 JAN 0106 12 10. * 1 JAN 0836 87 356 * 1 JAN 1606 162 1042. * 1 JAN 2336 237 225.
1 JAN 0112 13 14. * 1 JAN 0842 88 360. * 1 JAN 1612 163 952. * 1 JAN 2342 238 225.
1 JAN 0118 14 20. * 1 JAN 0848 89 363.  * 1 JAN 1618 164 877. * 1 JAN 2348 239 225.
1 JAN 0126 15 26. * 1 JAN 0854 90 366.  * 1 JAN 1624 165 813. % 1 JAN 2354 240 224.
1 JAN 0130 16 33. ¢ 1JAN 090 9 370.  * 1 JAN 1630 166 758. * 2 JAN 0000 241 224.
1 JAN 0136 17 4. % 1 AN 0906 92 373 * 1 JAN 1636 167 712, % 2 JAN 0006 242 224.
1 JAN 0142 18 50. * 1 JAN 0912 93 377.  * 1 JAN 1642 168 672. * 2 JAN 0012 243 224.
1 JAN 0148 19 60. * 1JAN 0918 9% 381, * 1 JAN 1648 169 638. * 2 JAN 0018 244 224.
1 JAN 0154 20 70. * 1 AN O92% 95 386. * 1 JAN 1656 170 609. * 2 JAN 0024 245 226.
1 JAN 0200 21 8. * 1JANO0930 96 391, * 1 JAN 1700 171 584. * 2 JAN 0030 246 223.
1 JAN 0206 22 95. * 1N 0936 97 397.  * 1 AN 1706 172 562. * 2 JAN 0036 247 222.
1 0AN 0212 23 108. * 1 JAN 0942 98 403, * 1 JAN 1712 173 S546. * 2 JAN 0042 248 221.
1 JAN 0218 24 122, * 1 JAN 0948 99 410. * 1 JAN 1718 174 527. % 2 JAN 0048 249 218.
1 JAN 0226 25 135.  * 1 JAN 0954 100 418. * 1 JAN 1724 175 513. % 2 JAN 0054 250 215.
1 JAN 0230 26 148.  * 1 JAN 1000 101 427. * 1 JAN 1730 176 500. * 2 JAN 0100 251 211,
1 JAN 0236 27 161, * 1 JAN 1006 102 437. * 1 JAN 1736 177 488. * 2 JAN 0106 252 206.
1 JAN 0242 28 172.  * 1 JAN 1012 103 448. * 1 JAN 1742 178 478. * 2 JAN 0112 253 200.
1 JAN 0248 29 182. * 1 JAN 1018 104 459. * 1 JAN 1748 179 469. * 2 JAN 0118 254 193.
1 JAN 0254 30 190. * 1 JAN 1026 105 472.  * 1 JAN 1754 180 461.  * 2 JAN 0124 255 186.
1 JAN 0300 31 197, * 1 JAN 1030 106 484. * 1 JAN 1800 181 453. * 2 JAN 0130 256 177.
1 JAN 0306 32 203. * 1 JAN 1036 107 497. * 1 JAN 1806 182 446. * 2 JAN 0136 257 168.
1 JAN 0312 33 207. % 1 JAN 1042 108 510. * 1 JAN 1812 183 440. * 2 JAN 0142 258 157.
1 JAN 0318 34 211, * 1 JAN 1048 109 526. * 1 JAN 1818 184 434. % 2 JAN 0148 259 146.
1 JAN 0326 35 213, * 1 JAN 1054 110 537. * 1 JAN 1824 185 428. 2 JAN 0154 260 134,
i 1 JAN 0330 36 216, * 1 JAN 1100 119 551. * 1 JAN 1830 186 422. % 2 JAN 0200 261 121,
1 JAN 0336 37 217, * 1 JAN 1106 112 566. * 1 JAN 1836 187 416. * 2 JAN 0206 262 107.
1 JAN 0342 38 219.  * 1 JAN 1112 113 581. % 1 JAN 1842 188 409. * 2 JAN 0212 263 93.
1 JAN 0348 39 220. * 1 JAN 1118 114 598. * 1 JAN 1848 189 403. * 2 JAN 0218 264 80.
1 JAN 0354 40 221, * 1 AN 1126 115 618. * 1 JAN 1854 190 396. * 2 JAN 0224 265 67.




1 JAN 0400 41 221. * 1 JAN 1130 116 639. * 1 JAN 1900 191 389. * 2 JAR 0230 266 56.
1 JAN 0406 42 222. * 1 JAN 1136 117 668. . * 1 JAN 1906 192 383. * 2 JAN 0236 267 45,
1 JAN 0412 43 222. * 1 JAN 1142 118 70, * 1 JAN 1912 193 3r7. o+ 2 JAN 0242 268 37.
1 JAN 0418 44 223, * 1 JAN 1148 119 7. * 1 JAN 1918 194 n. » 2 JAN 0248 269 2.
JAN 0424 45 223, % 1 JAN 1154 120 876. * 1 JAN 1924 195 365. * 2 JAN 0254 270 23.
‘ JAN 0430 46 224, * 1 JAN 1200 121 1040, * 1 JAN 1930 196 360, * 2 JAN 0300 271% 18.
JAN 0436 47 225. * 1 JAN 1206 122 1273. * 1 JAN 1936 197 355. + 2 JAN 0306 272 14.

1 JAN 0442 48 226. * 1 JAN 1212 123 1589. * 1 JAN 1942 198 349, * 2 JAN 0312 273 1.
1 JAN 0448 49 227. * 1 JAN 1218 124 2013,  * 1 JAN 1948 199 346, * 2 JAN 0318 274 9.
1 JAN 0454 50 229, * 1 JAN 1224 125 2559. * 1 JAN 1954 200 339. 2 JAN 0324 275 7.
1 JAN 0500 51 231, * 1 JAN 1230 126 Je2r. * 1 JAN 2000 201 333. 2 JAN 0330 276 6.
1 JAN 0506 52 233, * 1 JAN 1236 127 3997. * 1 JAN 2006 202 328. * 2 JAN 0336 277 4.
1 JAN 0512 53 236, * 1 JAN 1242 128 4842. * 1 JAN 2012 203 324, * 2 JAN 0342 278 3.
1 JAN 0518 54 238, * 1 JAN 1248 129 5706. * 1 JAN 2018 204 319. * 2 JAN 0348 279 3.
1 JAN 0524 55 261, * 1 JAN 1254 130 6535, * 1 JAN 2024 205 315. * 2 JAN 0354 280 2.
1 JAN 0530 56 245, * 1 JAN 1300 131 7286. * 1 JAN 2030 206 M. » 2 JAN 0400 281 2.
1 JAN 0536 57 248, * 1 JAN 1306 132 ™67, * 1 JAN 2036 207 308, * 2 JAN 0406 282 1.
1 JAN 0542 58 252. * 1 JAN 1312 133 8600. * 1 JAN 2042 208 305. * 2 JAN 0412 283 1.
1 JAN 0548 59 257. * 1 JAN 1318 134 9231. * 1 JAN 2048 209 302. * 2 JAN 0418 284 1.
1 JAN 0554 60 261, * 1 JAN 1324 135 9915. *_ 1 JAN 2054 210 299. * 2 JAN 0424 285 1.
1 JAN 0600 61 266. * 1 JAN 1330 136 10673. * 1 JAN 2100 211 296. * 2 JAN 0430 286 0.
1 JAN 0606 62 a7, * 1 JAN 1336 137 11489. * 1 JAN 2106 212 293. * 2 JAN 0436 287 0.
1 JAN 0612 63 275, o * 1 JAN 1342 138 12324, * 1 JAN 2112 213 289. * 2 JAN 0442 288 0.
1 JAN 0618 64 279, * 1 JAN 1348 139 13115, * 1 JAN 2118 214 286. ¥ 2 JAN 0448 289 0.
1 JAN 0626 65 283. * 1 JAN 1354 140 13775, * 1 JAN 2126 215 283. * 2 JAN 0454 290 0.
1 JAN 0630 66 286. * 1 JAN 1400 141 14197. * 1 JAN 2130 216 279. * 2 JAN 0500 291 0.
1 JAN 0636 67 289, * 1 JAN 1406 142 14292. * 1 JAN 2136 217 275. * 2 JAN 0506 292 0.
1 JAN 0642 68 9. * 1 JAN 1412 143 14001. * 1 JAN 2162 218 an. * 2 JAN 0512 293 0.
1 JAN 0648 69 293. * 1 JAN 1418 144 13320. ~* 1 JAN 2148 219 266. * 2 JAN 0518 294 0.
1 JAN 0654 70 295. * 1 JAN 1424 145 12305. * 1 JAN 2154 220 262. * 2 JAN 0524 295 0.
1 JAN 0700 71 297. * 1 JAN 1430 146 11056. * 1 JAN 2200 221 257. * 2 JAN 0530 296 o.
1 JAN 0706 72 300. * 1 JAN 1436 147 9695. * 1 JAN 2206 222 252. * 2 JAN 0536 297 0.
1 JAN 0712 73 302, * 1 JAN 1442 148 8333. * 1 JAN 2212 223 248. * 2 JAN 0542 298 0.
‘ JAN 0718 74 305, * 1 JAN 1448 149 7056. * 1 JAN 2218 224 264, * 2 JAN 0548 299 0.
1JAN 0726 75 308. * 1 JAN 1454 150 5918. * 1 JAN 2224 225 240. * 2 JAN 0554 300 0.

* * *
RARAARERRRNENARRRARRRARERARRARAARAAENRAAARRARAREAAARRAARRRRNERANRRRERA R AR RN I AR I W e N eI e sl de e o o e o o o 7 o e e e o e S B A e e o e e e e e o i e o ok e e de de de e S e e o

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 29.90-HR
14292. 14.10 (CFS) 4806. 1426. 1148. 1148.
(INCHES) 1.945 2.309 2.316 2.316
(AC-FT) 2383. 2829. 2838. 2838,

CUMULATIVE AREA = 22.97 $Q MI

ARARARRARRNREERRARRERRRRRRRERRRRRRARRRRRARRARRRTRRRR AR KRNI RREARRRRRRRR RN RN RNER AR RERR AR AR AR TN R R RN RRRRARA AR AT N R IR A AR R A RN ARk

HYDROGRAPH AT co0-12
TRANSPOSITION AREA 30.0 sa MI

AAEERERETRAAREERREARKTARNAAERNRRRRRNNRAANRAARARARRRRAANRARRAAERR AR ARRRRREARRRRAARARRRRARA AR RERARATAANRRRTNRRRN A RN RN RA R KA REARRRE TRk

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOV

* * *
1 JAN 0000 1 0. * 1 JAN 0730 76 304. * 1 JAN 1500 151 4806. * 1 JAN 2230 226 232.
1 JAN 0006 2 0. * 1JANOT36 77 307. *  1JAN 1506 152 4013. % 1 JAN 2236 227 229.
1 JAN 0012 3 0. * 1 JAN 0742 78 310. * 1 JAN 1512 153 3363. * 1 JAN 2242 228 227,
1 JAN 0018 4 0. * 1 JAN 0748 79 314. * 1 JAN 1518 154 2837, * 1 JAN 2248 229 225.
1 JAN 0024 5 0. * 1 JAN 0754 80 318. * 1 JAN 1524 155 2414, * 1 JAN 2254 230 224,
.1 JAN 0030 6 0. * 1 JAN 0800 81 322. * 1 JAK 1530 156 2074. * 1 JAN 2300 231 223.
' 1 JAN 0036 7 0. * 1 JAN 0806 82 326. * 1 JAN 1536 157 1800. * 1 JAN 2306 232 222,
i 1 JAN 0042 8 1. * 1 JAN 0812 83 331, 0+ 1 JAN 1542 158 1577. * 1 JAN 2312 233 221,
1 JAN 0048 9 2. * 1 JAN 0818 84 335. * 1 JAN 1548 159 1395. * 1 JAN 2318 234 221,
1 JAN 0054 10 4, * 1 JAN 0824 85 340. * 1 JAN 1554 160 1245. * 1 JAN 2324 235 221,
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JAN 0100
JAN 0106
JAN 0112
JAN 0118
JAN 0124
JAN 0130

JAN 0136

JAN 0142
JAN 0148
JAN 0154
JAN 0200
JAN 0206
JAN 0212
JAN 0218
JAN 0224
JAN 0230
JAN 0236
JAN 0242
JAN 0248
JAN 0254
JAN 0300
JAN 0306
JAN 0312
JAN 0318
JAN 0324
JAN 0330
JAN 0336
JAN 0342
JAN 0348
JAN 0354
JAN 0400
JAN 0406
JAN 0412
JAN 0418
JAN 0424
JAN 0430
JAN 0436
JAN D442
JAN 0448
JAN 0454
JAN 0500
JAN 0506
JAN 0512
JAN 0518
JAN 0524
JAN 0530
JAN 0536
JAN 0542
JAN 0548
JAN 0554
JAN 0600
JAN 0606
JAN 0612
JAN 0618
JAN 0624
JAN 0630
JAN 0636
JAN 0642
JAN 0648
JAN 0654
JAN 0700
JAN 0706
JAN 0712
JAN 0718
JAN 0724

11
12
13
1%
15
16
17
18
19
20
21
22

24
25
26
27
28

30
3
32
33

35

37

39
40
41
42
43

45
46
&7

49
50
51
52
53
54
55
56
57
58
59

61
62
63
65
67
69
70
n
72

7%

6.
10.
14.
19.
25.
32.
40.
49.
58.
69.

93.
106.
119.
132.
145.
157.
168.
178.
186.
193.
198.
203.
206.
209.
211.
213.
214.
215.
216.
217.
217.
218.
218,
219.
219.
220.
221.
222.
224.
226.
228.
230.
233.
236.
239.
243,
247,
251.
256.
260.
265.
269.
273.
277.
280.
282.
285.
287.
289.
291.
293.

298.
301.

% % % % % % % % % % % % B % % ¥ % % ¥ % F ¥ % % ¥ % ¥ % ¥ X % % ¥ ¥ ¥ % % 2 % ¥ % % ¥ % % % F ¥ F ¥ 2 F X F 2 ¥ F % % F % % F ¥ & %
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JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN

0830
0836
0842
0848
0854
0900

0912
0918
0924
0930
0936
0942
0948
0954
1000
1006
1012
1018
1024
1030
1036
1042
1048
1054
1100
1106
112
1118
112
1130
1136
1142
1148
1154
1200
1206
1212
1218
1226
1230
1236
1262
1248
1254
1300
1306
1312
1318
1324
1330
1336
1342
1348
1354
1400
1406
1412
1418
1424
1430
1436
1442
1448
1454

2¥RE8288BIR

97
98

100
101
102
103
104
105
106
107
108
109
110
M
112
113
114
115
116
17
118
19
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
14
142
143
144
145
146
147
148
149
150

474.
486.
499.
512.
525.
539.
$53.
569.
585.
604.
625.
653.
693.
755.
855.
1014,
1240.
1547.
1960.
2492.
3142.
3892.
4715.
5558.
6365.
7097.
7760,
8376.
8991.
9658.
10397.
11194.
12009.
12781.
13423,
13836.
13929.
13645.
12980.
11988.
10769.
9440.
8112.
6867.
5758.

* % % % % % % * ¥ ¥ ¥ % # # * F % % % * % % F % % * * % % * % ¥ * * * % 2 # % % % * * 2 F ¥ ¥ ¥ % % #* * % % ¥ 2 2 % 2 X %X ¥ 2 ¥ X ¥
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JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAR
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN

1600
1606
1612
1618
1624
1630
1636
1642
1648
1654
1700
1706
1712
1718
1724
1730
1736
1742
1748
1754
1800
1806
1812
1818
1824
1830
1836
1842
1848
1854
1900
1906
1912
1918
1924
1930
1936
1942
1948
1954
2000
2006
2012
2018
2024
2030
2036
2042
2048
2054
2100
2106
2112
2118
2124
2130
2136
2142
2148
2154
2200
2206
2212
2218
2224

161
162
163
164
165
166
167
168
169
170
71
172
173
174
17
176
17
178
179
180
181
182
183
184
185
186
187
188
189
190
m
192
193
194
195
196
197
198
199
200
201
202
203

205

207
208
209
210
21
212
213
214
215
216
217
218
219
220
221
222
223
224
225

269.
265,
261.
256.
251,
247.
242.

235.

* % % % % % % % % % % % X X F % ¥ % X % % % % % X F ¥ % % % % % F X * ¥ % % A * % % F ¥ ¥ F % % 2 % ¥ % F ® & * ¥ % 3 % F X ¥ % ¥ 2

JAN 2330
JAN 2336
JAN 2342
JAN 2348
JAN 2354
2 JAN 0000
2 JAN 0006
2 JAN 0012
2 JAN 0018
2 JAN 0024
2 JAN 0030
2 JAN 0036
2 JAN 0042
2 JAN 0048
2 JAN 0054
2 JAN 0100
2 JAN 0106
2 JAN 0112
2 JAN 0118
2 JAN 0124
JAN 0130
JAN 0136
JAN 0142
JAN 0148
JAN 0154
JAN 0200
JAN 0206
JAN 0212
JAN 0218
JAN 0224
JAN 0230
JAN 0236
2 JAN 0242
2 JAN 0248
2 JAN 0254
2 JAN 0300
2 JAN 0306
2 JAN 0312
2 JAN 0318
2 JAN 0324
2 JAN 0330
2 JAN 0336
2 JAN 0342
2 JAN 0348
2 JAN 0354
2 JAN 0400
2 JAN 0406
2 JAN 0412
2 JAN 0418
2 JAN 0424
2 JAN 0430
2 JAN 0436
2 JAN 0442
2 JAN 0448
2 JAN 0454
2 JAN 0500
2 JAN 0506
2 JAN 0512
2 JAN 0518
2 JAN 0524
2 JAN 0530
2 JAN 0536
2 JAN 0542
2 JAN 0548
2 JAN 0554

-t md B h b

NNPNDNNONNMNNNNMNDNODND

237

239
240
261
242
243
244
245
246
47
248
249
250
251
252
253
254
255
256
257
258
259
260
261

262
263
264
265
266
267
268
269
270
an

2re
273
274
s
276
277
278
279
280
281

282
283
284
285
286
287
288
289
290
29N

292

293
294
295

296
297
298

299
300

220.
220.
220.
220.
220.
219.
219.
219.
219.
219.
218.
217.
216.
214,
211,
207,
202.
196.
189.
182.
173,
164.
154.
143.
131.
118.
105.

1.

78.

54.
44.
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PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 29.90-HR
23929, 14.10 (CFS) 4682. 1390. 1119. 1119.
‘ CINCHES) 1.895 2.251 2.258 2.258
(AC-FT) 2322. 2758. 2766. 2765.

CUMULATIVE AREA = 22.97 SQ MI

ARRRIAARRRTRERRARENRRRRANARERREAARRERRRARERRRRARAANRARRRRRAARRTARANRRENRRNRRRAERRRREAREARAARRARANRRRRRARRRARRAARARARRRRARARRARRAAAR

HYDROGRAPH AT co-12
TRANSPOSITION AREA 40.0 sQ MI

ARRATATRNRRARENRRRARNRRRTNANRARRRARERRRERRRERRRRNERRAIRRRNRRNRRRRRRRTANNRRRIRARRRARERRERNARRRNREARRRNNRRARN R RN RRA KRR RN AR A AN R R A kRN

" * *
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW

* * *
1 JAN 0000 1 0. * 1 JAN 0730 76 301. * 1 JAN 1500 151 47647. * 1 JAN 2230 226 229.
1 JAN 0006 2 0. * 1 JAN 0736 77 304, * 1 JAN 1506 152 3963. * 1 JAN 2236 227 227.
1 JAN 0012 3 0. * 1 JAN 0742 78 307. > 1 JAN 1512 153 3321, * 1 JAN 2242 228 225.
1 JAN 0018 4 0. * 1 JAN 0748 79 N, o+ 1 JAN 1518 154 2803, * 1 JAN 2248 229 223.
1 JAN 0024 5 0. * 1 JAN 0754 80 3164, * 1 JAN 1524 155 2385. * 1 JAN 2254 230 222.
1 JAN 0030 6 0. * 1 JAN 0800 81 319. * 1 JAN 1530 156 2049. * 1 JAN 2300 231 221.
1 JAN 0036 7 0. * 1 JAN 0806 82 323, » 1 JAN 1536 157 1778. * 1 JAN 2306 232 220.
1 JAN 0042 8 1. * 1 JAN 0812 83 32r. * 1 JAN 1542 158 1558. * 1 JAN 2312 233 219.
1 JAN 0048 9 2. * 1 JAN 0818 84 332. * 1 JAN 1548 159 1379. * 1 JAN 2318 234 219.
1 JAN 0054 10 4 * 1 JAN 0824 85 337. * 1 JAN 1554 160 1231, «+ 1 JAN 2324 235 218.
1 JAN 0100 11 ] * 1 JAN 0830 86 341, * 1 JAN 1600 161 1108. * 1 JAN 2330 236 218.
1 JAN 0106 12 10. * 1 JAN 0836 87 345, * 1 JAN 1606 162 1005. * 1 JAN 2336 237 218.
1 JAN 0112 13 1%. * 1 JAN 0842 88 348. * 1 JAN 1612 163 919. * 1 JAN 2342 238 218.
‘ JAN 0118 14 19. * 1 JAN 0848 89 352, * 1 JAN 1618 164 847. * 1 JAN 2348 239 217.
1 JAN 0126 15 25. * 1 JAN 0854 90 355. * 1 JAN 1626 165 785. * 1 JAN 2354 240 217.
1 JAN 0130 16 32. * 1 JAN 0900 91 358, * 1 JAN 1630 166 733. * 2 JAN 0000 241 217.
1 JAN 0136 17 40. * 1 JAN 0906 92 362. * 1 JAN 1636 167 689. * 2 JAN 0006 242 217.
1 JAN 0142 18 48. * 1 JAN 0912 93 365. * 1 JAN 1642 168 651. * 2 JAN 0012 243 217.
1 JAN 0148 19 58. * 1 JAN 0918 94 369. * 1 JAN 1648 169 618. * 2 JAN 0018 244 217.
1 JAN 0154 20 68. * 1 JAN 0924 95 374, * 1 JAN 16564 170 590, * 2 JAN 0024 245 217.
1 JAN 0200 21 80. * 1 JAN 0930 96 3. * 1 JAN 1700 171 565. * 2 JAN 0030 246 216.
1 JAN 0206 22 92. * 1 JAN 0936 97 384, * 1 JAN 1706 172 545. * 2 JAN 0036 247 215.
1 JAN 0212 23 105. * 1 JAN 0942 98 391. * 1 JAN 1712 173 526. * 2 JAN 0042 248 214.
1 JAN 0218 24 118. * 1 JAN 0948 99 397. * 1 JAN 1718 174 511. * 2 JAN 0048 249 212,
1 JAN 0224 25 131, 1 JAN 0954 100 405. * 1 JAN 1726 175 497. * 2 JAN 0054 250 209.
1 JAN 0230 26 %4, * 1 JAN 1000 101 414, * 1 JAN 1730 176 484. * 2 JAN 0100 251 205.
1 JAN 0236 27 156. * 1 JAN 1006 102 423. * 1 JAN 1736 177 473. * 2 JAN 0106 252 200.
1 JAN 0242 28 167. * 1 JAN 1012 103 434, * 1 JAN 1742 178 463. * 2 JAN 0112 253 194.
1 JAN 0248 29 176. * 1 JAN 1018 104 445. * 1 JAN 1748 179 454. * 2 JAN 0118 254 187.
1 JAN 0254 30 184. * 1 JAN 1024 105 457. * 1 JAN 1754 180 446, * 2 JAN 0124 255 180.
1 JAN 0300 3% 191, * 1 JAN 1030 106 469. ¥ 1 JAN 1800 181 439. * 2 JAN 0130 256 171.
1 JAN 0306 32 196. * 1 JAN 1036 107 482. * 1 JAN 1806 182 432. * 2 JAN 0136 257 162.
1 JAN 0312 33 201. * 1 JAN 1042 108 496, * 1 JAN 1812 183 426. * 2 JAN 0142 258 152.
. 1 JAN 0318 34 204, * 1 JAN 1048 109 507. * 1 JAN 1818 184 420. * 2 JAN 0148 259 141,
1 JAN 0324 35 207, * 1 JAN 1054 110 520. * 1 JAN 1824 185 415. » 2 JAN 0154 260 129.
1 JAN 0330 36 209, * 1 JAN 1100 114 534. * 1 JAN 1830 186 409. * 2 JAN 0200 261 117.
1 JAN 0336 37 211, * 1 JAN 1106 112 548. * 1 JAN 1836 187 403. * 2 JAN 0206 262 104.
, 1 JAN 0342 38 212, * 1 JAN 1112 113 563. * 1 JAN 1842 188 396. * 2 JAN 0212 263 91.
1 JAN 0348 39 213. * 1 JAN 1118 114 580. * 1 JAN 1848 189 390. * 2 JAN 0218 264 78.
1 JAN 0354 40 214, * 1 JAN 1124 115 598. «* 1 JAN 1854 190 383. * 2 JAN 0224 265 65.
1 JAN 0400 41 2%, * 1 JAN 1130 116 619. * 1 JAN 1900 191 377, * 2 JAN 0230 266 54.
JAN 0406 42 215, «* 1 JAN 1136 117 646. * 1 JAN 1906 192 Inn. « 2 JAN 0236 267 44,
1 JAN 0412 43 215, * 1 JAN 1142 118 686. * 1 JAN 1912 193 365, * 2 JAN 0242 268 35.
1 JAN 0418 44 216, * 1 JAN 1148 119 747. * 1 JAN 1918 194 359. * 2 JAN 0248 269 28.
1 JAN 0424 45 216. * 1 JaN 1154 120 845. * 1 JAN 1924 195 354. * 2 JAN 0254 270 22.
1 JAN 0430 46 217, ¢+ 1 JAN 1200 121 1002. * 1 JAN 1930 196 349. * 2 JAN 0300 271 18.



1 JAN 0436 47 218. * 1 JAN 1206 122 1225, * 1 JAN 1936 197 343. * 2 JAN 0306 272 4.
1 JAN 0442 48 219. * 1 JAN 1212 123 1529. * 1 JAN 1942 198 338, * 2 JAN 0312 273 1".
1 JAN 0448 49 220. * 1 JAN 1218 124 1936, * 1 JAN 1948 199 333. * 2 JAN 0318 274 9.
1 JAN 04546 50 222. * 1 JAN 12264 125 2661, * 1 JAN 1954 200 328. * 2 JAN 0324 275 7.
1 JAN 0500 51 224, * 1 JAN 1230 126 3104, * 1 JAN 2000 201 323, * 2 JAN 0330 276 5.
" JAN 0506 52 226. * 1 JAN 1236 127 3846. * 1 JAN 2006 202 318, * 2 JAN 0336 277 4.
JAN 0512 53 228. * 1 JAN 1242 128 4659. * 1 JAN 2012 203 313, * 2 JAN 0342 278 3.
1 JAN 0518 54 231, * 1 JAN 1248 129 5492, * 1 JAN 2018 204 309. * 2 JAN 0348 279 3.
1 JAN 0526 55 234, * 1 JAN 1254 130 6289. * 1 JAN 2024 205 305. * 2 JAN 0354 280 2.
1 JAK 0530 56 237, * 1 JAN 1300 131 7013, * 1 JAN 2030 206 302. * 2 JAN 0400 281 2.
1 JAN 0536 57 261, ¢ 1 JAN 1306 132 7669. * 1 JAN 2036 207 298. * 2 JAN 0406 282 1.
1 JAN 0542 58 245. * 1 JAN 1312 133 8277, * 1 JAN 2042 208 295, * 2 JAN 0412 283 1.
1 JAN 0548 59 249, * 1 JAN 1318 134 8885, * 1 JAN 2048 209 292, * 2 JAN 0418 284 1.
1 JAN 0554 &0 253. ¥ 1 JAN 1324 135 9544, 1 JAN 2054 210 289. * 2 JAN 0424 285 1.
1 JAN 0600 61 258. * 1 JAN 1330 136 10275, * 1 JAN 2100 211 286. ¥ 2 JAN 0430 286 0.
1 JAN 0606 62 262. * 1 JAN 1336 137 11063. * 1 JAN 2106 212 283, * 2 JAN 0436 287 0.
1 JAN 0612 63 266. * 1 JAN 1342 138 11869. * 1 JAN 2112 213 280. * 2 JAN 0442 288 0.
1 JAN 0618 64 270. * 1 JAN 1348 139 12633, * 1 JAN 2118 214 277. * 2 JAN 0448 289 0.
1 JAN 0624 65 276, * 1 JAN 1354 140 13268, * 1 JAN 2126 215 276, * 2 JAN 0454 290 0
1 JAN 0630 66 277. ¥ 1 JAN 1400 141 13677. * 1 JAN 2130 216 270, * 2 JAN 0500 291 0
1 JAN 0636 67 280. * 1 JAN 1406 142 13768, * 1 JAN 2136 217 266, * 2 JAN 0506 292 0.
1 JAN 0642 68 282. * 1 JAN 1412 143 13487. * 1 JAN 2142 218 262, * 2 JAN 0512 293 0.
1 JAN 0648 69 284, * 1 JAN 1418 144 12829. * 1 JAN 2148 219 258. * 2 JAN 0518 294 0.
1 JAN 0654 70 286. * 1 JAN 14264 145 11848, * 1 JAN 2154 220 253. * 2 JAN 0524 295 .
1 JAN Q700 71 288, * 1 JAN 1430 146 10642. * 1 JAR 2200 221 2469. * 2 JAN 0530 296 0.
1 JAN 0706 72 290. * 1 JAN 1436 147 9328. * 1 JAN 2206 222 244, * 2 JAN 0536 297 0.
1JAN 0712 73 293. * 1 JAN 1442 148 8014, * 1 JAN 2212 223 260, * 2 JAN 0542 298 0
1 JAN 0718 74 295. * 1 JAN 1448 149 6783. * 1 JAN 2218 224 236, * 2 JAN 0548 299 0.
1 JAN 0724 75 298. ¥ 1 JAN 1454 150 5687. * 1 JAN 2224 225 232. * 2 JAN 0554 300 0.

*

*
»

ARRRERARRNEARRAARRAARANARTERRARREN R RRRNRRNARARREEAAARANNERRRARARERRRRANRRERERAENERARNRRRRRAAANARA RN RARA R A ARNNR TRk R ik dhdohhhddkkd

FLOW TIME MAXIMUM AVERAGE FLOW
‘FS) (HR) 6-HR 26-HR 72-HR 29.90-4R
3768. 14.10 (CFS) 4628. 1375. 1107. 1107.
CINCHES) 1.873 2.226 2.232 2.232
(AC-FT) 2295. 2726. 2735, 2735.

CUMULATIVE AREA = 22.97 SQ MI

RERRAARRAAENRERARRARRRNRRAATRRRRARRRARRARRNNERRAARERTARARARRARAAARKRARNAANRRRAEARRERRANRRRRTRARRNAERRARRRAAREARRRAAAARRRA T AR RAIERRR K

INTERPOLATED HYDROGRAPH AT co-12

RRRARAFRARARARAARRNEARRAAREARRRRRREERRRRERNREANERRRRARAREARRRRERAERRRAENRRRRRRTAARRARRERARRREERRERRRAA KRR RRRARRRERAN KRR Ik kR Rk kR ki d

* * *
DA MON HRMN ORD FLOW * DAMON HRMN ORD FLOW * DA MOK HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *

1 JAN 0000 1 0. * 1JANO730 76 308. * 1 JAN 1500 151  4B95. * 1 JAN 2230 226 235.

1 JAN 0006 2 0. * 1JANO7T36 77 311, * 1 JAN 1506 152 4087. * 1 JAN 2236 227 232.

1 JAN 0012 3 0. * 1JANO762 78 315. * 1 JAN 1512 153 3425, * 1 JAN 2242 228 230.

1 JAN 0018 4 0. * 1JANO748 79 318. *  1JAN 1518 154  2889. * 1 JAN 2248 229 229.
1.0AN 0026 5 0. * 1JANO7S4 80 322, *  1JAN 1526 155  2458. * 1 JAN 2254 230 227.

1 JAN 0030 6 0. * 1 JAN 0800 81 326. * 1 JAN 1530 156  2111. * 1 JAN 2300 231 226.
1JAN 0036 7 0. * 1 .JAN 0806 82 331, * 1 JAN 1536 157 1831, * 1 JAN 2306 232 225,
1.0AN 0042 8 1. * 1JAN 0812 83 336, * 1 AN 1542 158 1604. * 1 JAN 2312 233 225.

1 JAN 0048 9 2. *  1JAN 0818 8 340, * 1 AN 1548 159  1418. * 1 JAN 2318 234 22.

1 JAN 0054 10 4. * 1 JAN 0B 85 345. * 1 JAN 1556 160 1265. * 1 JAN 2324 235 224.

t JAN 0100 11 6. *  1JAN 0830 86 349, * 1 JAN 1600 161 1139.  * 1 JAN 2330 236 223.

1 JAN 0106 12 10. * 1 JAN 0836 87 353, * 1 JAN 1606 162  1033. * 1 JAN 2336 237 223,
.I JAN 0112 13 1. * 1 JAN 0842 88 357. % 1 JAN 1612 163 9. * 1 JAN 2342 238 223,
' 1 JAN 0118 14 20. ¥ 1 JAN 0848 89 360. * 1 JAN 1618 164 870. * 1 JAN 2348 239 223.
1 JAN 0126 15 26. * 1 JAN 0854 90 366, * 1 JAN 1626 165 806. * 1 JAN 2354 240 223,

1 JAN 0130 16 33. *  1JAN 0900 91 367.  * 1 JAN 1630 166 752. * 2 JAN 0000 241 223.

1 AN 0136 17 41, * 1 AN 0906 92 370. * 1 JAN 1636 167 707.  * 2 JAN 0006 262 223.



1 JAN 0142 18 50. * 1 JAN 0912 93 3764. * 1 JAN 1642 168 667. * 2 JAN 0012 243 222,
1 JAN 0148 19 59. * 1 JAN 0918 94 379, * 1 JAN 1648 169 634. * 2 JAN 0018 244 222.
1 JAN 0154 20 7. * 1 JAN 0924 95 383. * 1 JAN 1654 170 605. * 2 JAN 0024 245 222.
1 JAN 0200 21 82. * 1 JAN 0930 96 388, * 1 JAN 1700 171 580. * 2 JAN 0030 246 221.
1 JAN 0206 22 9%. * 1 JAN 0936 97 39. * 1 JAN 1706 172 558. * 2 JAN 0036 247 221.
‘ JAN 0212 23 107. * 1 JAN 0942 98 400. * 1 JAN 1712 173 540. * 2 JAN 0042 248 219.
JAN 0218 24 121, * 1 JAN 0948 99 407. * 1 JAN 1718 174 523. * 2 JAN 0048 249 217.

1 JAN 0224 25 134. * 1 JAN 0954 100 415. * 1 JAN 1724 175 509. * 2 JAN 0054 250 214.
1 JAN 0230 26 1%7. * 1 JAN 1000 101 424, * 1 JAN 1730 176 496. * 2 JAN 0100 251 210.
1 JAN 0236 27 160. * 1 JAN 1006 102 434, * 1 JAN 1736 177 485. * 2 JAN 0106 252 205.
1 JAN 0242 28 7. * 1 JAN 1012 103 4ok, * 1 JAN 1742 178 4764. * 2 JAN 0112 253 199.
1 JAN 0248 29 180, * 1 JAN 1018 104 456. * 1 JAN 1748 179 465. * 2 JAN 0118 254 192.
1 JAN 0254 30 189. * 1 JAN 1024 105 468. * 1 JAN 1754 180 457. * 2 JAN 0124 255 184.
1 JAN 0300 31 195. ¢ 1 JAN 1030 106 481, * 1 JAN 1800 181 450. * 2 JAN 0130 256 176.
1 JAN 0306 32 201. * 1 JAN 1036 107 496, * 1 JAN 1806 182 443. * 2 JAN 0136 257 166.
1 JAN 0312 33 205, ¥ 1 JAN 1042 108 507. * 1 JAN 1812 183 437. * 2 JAN 0142 258 156.
1 JAN 0318 34 209. * 1 JAN 1048 109 520. * 1 JAN 1818 184 431. * 2 JAN 0148 259 145.
1 JAN 0324 35 212, * 1 JAN 1054 110 533. * 1 JAN 1824 185 425. * 2 JAN 0154 260 133.
1 JAN 0330 36 214, * 1 JAN 1100 111 547. * 1 JAN 1830 186 419. * 2 JAN 0200 261 120.
1 JAN 0336 37 216. * 1 JAN 1106 112 561. * 1 JAN 1836 187 413. * 2 JAN 0206 262 106.
1 JAN 0342 38 217. * 1 JAN 1112 113 577. * 1 JAN 1842 188 406. * 2 JAN 0212 263 93.
1 JAN 0348 39 218. * 1 JAN 1118 114 594. * 1 JAN 1848 189 400. * 2 JAN 0218 264 79.
1 JAN 0354 40 219. * 1 JAN 1124 115 613, * 1 JAN 1854 190 393. * 2 JAN 0224 265 67.
1 JAN 0400 41 220. * 1 JAN 1130 116 634, * 1 JAN 1900 191 386. * 2 JAN 0230 266 55.
1 JAN 0406 42 220. * 1 JAN 1136 117 663, * 1 JAN 1906 192 380, * 2 JAN 0236 267 45.
1 JAN 0412 43 221, * 1 JAN 1142 118 704, * 1 JAN 1912 193 374. * 2 JAN 0242 268 36.
1 JAN 0418 44 221. * 1 JAN 1148 119 767. * 1 JAN 1918 194 368. * 2 JAN 0248 269 29.
T JAN 0424 45 222. * 1 JAN 1154 120 869. * 1 JAN 1924 195 363. * 2 JAN 0254 270 23.
1 JAN 0430 46 222. * 1 JAN 1200 121 1031, * 1 JAN 1930 196 357, * 2 JAN 0300 271 18.
1 JAN 0436 47 223, * 1 JAN 1206 122 1262. * 1 JAN 1936 197 352. * 2 JAN 0306 272 14.
1 JAN 0442 48 224. * 1 JAN 1212 123 1575, * 1 JAN 1942 198 347. * 2 JAN 0312 273 1.
1 JAN 0448 49 225. * 1 JAN 1218 124 1995. * 1 JAN 1948 199 341, * 2 JAN 0318 274 9.
1 JAN 0454 50 227. * 1 JAN 1226 125 2536. * 1 JAN 1954 200 336. * 2 JAN 0324 275 7.
‘ JAN 0500 51 229. * 1 JAN 1230 126 3198, * 1 JAN 2000 201 331. * 2 JAN 0330 276 5.
1 JAN 0506 52 231, * 1 JAN 1236 127 3962. * 1 JAN 2006 202 326. * 2 JAN 0336 277 4.
1 JAN 0512 53 234, * 1 JAN 1262 128 4798. * 1 JAN 2012 203 321, * 2 JAN 0342 278 3.
1 JAN 0518 54 237. * 1 JAN 1248 129 5656. * 1 JAN 2018 204 317, * 2 JAN 0348 279 3.
1 JAN 0524 55 240, * 1 JAN 1254 130 6477. * 1 JAN 2024 205 313, o+ 2 JAN 0354 280 2.
1 JAN 0530 56 243. * 1 JAN 1300 131 T222. * 1 JAN 2030 206 309. * 2 JAN 0400 281 2.
1 JAN 0536 57 247. * 1 JAN 1306 132 7897. * 1 JAN 2036 207 306. * 2 JAN 0406 282 1.
1 JAN 0542 58 251, ¢ 1 JAN 1312 133 8523, * 1 JAN 2042 208 303. * 2 JAN 0412 283 1.
1 JAN 0548 59 255, ¢ 1 JAN 1318 134 9149. * 1 JAN 2048 209 299. * 2 JAN 0418 284 1.
1 JAN 0554 60 259. * 1 JAN 1324 135 9827. * 1 JAN 2054 210 296. * 2 JAN 0424 285 1.
1 JAN 0600 61 264, * 1 JAN 1330 136 10578. * 1 JAN 2100 211 293. * 2 JAN 0430 286 o.
1 JAN 0606 62 269. * 1 JAN 1336 137 11388, * 1 JAN 2106 212 290. * 2 JAN 0436 287 0.
1 JAN 0612 63 273. * 1 JAN 1342 138 12216. * 1 JAN 2112 213 287, * 2 JAN 0442 288 0.
1 JAN 0618 64 27m. * 1 JAN 1348 139 13001. * 1 JAN 2118 214 284, * 2 JAN 0448 289 o.
1 JAN 0624 65 281. * 1 JAN 1354 140 13653. * 1 JAN 2124 215 281, * 2 JAN 0454 290 0.
1 JAN 0630 66 284, * 1 JAN 1400 141 14074, * 1 JAN 2130 216 277, > 2 JAN 0500 291 0.
1 JAN 0636 67 286. * 1 JAN 1406 142 14168. * 1 JAN 2136 217 273. * 2 JAN 0506 292 0.
1 JAN 0642 68 289. * 1 JAN 1412 143 13880. * 1 JAN 2142 218 269. * 2 JAN 0512 293 0.
1 JAN 0648 69 9. ¢ 1 JAN 1418 144 13204, * 1 JAN 2148 219 264, * 2 JAN 0518 294 0.
1 JAN 0654 70 293, * 1 JAN 1424 145 12197, * 1 JAN 2154 220 260, * 2 JAN 0524 295 0.
1 JAN 0700 71 295. * 1 JAN 1430 146 10958. * 1 JAN 2200 221 255. * 2 JAN 0530 296 0.
1 JAN 0706 72 298. * 1 JAN 1436 147 9608. * 1 JAN 2206 222 250. * 2 JAN 0536 297 0.
1 JAN 0712 73 300. * 1 JAN 1442 148 8257. * 1 JAN 2212 223 266. * 2 JAN 0542 298 0.
1 JAN 0718 74 303. * 1 JAN 1448 149 6991. * 1 JAN 2218 224 242, ¥ 2 JAN 0548 299 0.
1 JAN 0726 75 305. * 1 JAN 1454 150 5863. * 1 JAN 2224 225 238. * 2 JAN 0554 300 0.

* * *

ARKRNRRARNRARRARRARATARTAAEARNAARRRREARARARRAARNRRAARAANARRARERNNARRRARE AR AAARRREERARRRAARRANAAERRANAEERARRAARAR AR RRA AR bR ARk Rk khdd

Q. FLOW TIME MAXIMUM AVERAGE FLOW
CFS) (HR) 6-HR 24-HR 72-HR 29.90-HR
14168. 14.10 (CFS) 4764. 1414. 1138. 1138.
CINCHES) 1.928 2.289 2.296 2.296

(AC-FT) 2362. 2805. 2813. 2813.



CUMULATIVE AREA = 22,97 sa M]



OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED T0

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

SUBM1

RO-1

SUBM2

co-1

SUBM3

co-2

RO-2

SUBM5

co-3

SUBM4

Co-4

RO-3

SuBMS

Co-5

SUBM7

co-6

SUBM8

co-7

RO-4

SUBMS

co-8

SUBM10

co-9

RO-5

SUBM11

Co-10

SUBM12

co-11

RO-6

PEAK
FLOW

3173.
2929.
2201.
4817.

2082.

2174.
8134.
2990.
10868.
10268.
2274.
11989.
986.
12285.
2210.
13863.
13335.
1700.
13651.
1482.
14155.
14051.
1183.
14099.
1250.
14441,

14077.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

12.20

12.50

-12.30

12.40

12.50

12.50

12.70

12.40

12.70

12.50

12.60

13.10

12.70

13.10

12.40

13.10

12.70

13.00

13.50

12.50

13.50

12.70

13.50

13.60

12.40

13.60

12.70

13.60

14.10

RUNOFF SUMMARY

AVERAGE
6-HOUR

408.

408.

3rn.

774.

426.

1192.

1192.

395.

1579.

599.

2167.

2167.

608.

2733,

191.

542.

3401.

3401.

3723,

4071.

4071.

194.

4261,

313.

4518.

4518.

FLOW FOR MAXIMUM PERIOD

24-HOUR

- 116,
116.
110.
224.
129.
351.
351.
19.
467.
181.
645.
645.
182.
815.

56.

163.
1016.
1016.

107.
1112,

119.
1220.
1220.

S55.
1269.
94.
1352.

1352.

72-HOUR

93.

93.

88.

180.

103.

282,

282,

96.

376.

146.

519.

519.

147.

656.

45.

697.

131.

817.

817.

86.

895.

96.

982.

982.

45.

1021.

1088.

1088.

BASIN
AREA

2.00

2.00

1.56

3.56

1.89

5.45

5.45

1.74

2.67

9.86

9.86

2.61

12.47

.78

13.25

2.39

15.64

15.64

1.76

17.40

1.50

18.90

18.90

19.87

1.29

21.16

21.16

MAXTMUM
STAGE

TIME OF
MAX STAGE



HYDROGRAPH AT SUBM13 1345.  12.70 289. 74. 60. 1.81

2 COMBINED AT co-12 16168.  14.10 4764, 1414, 1138. 22.97

.NORMAL END OF HEC-1 W+



16923-E10.4-R30

APPENDIXD

MORGAN CITY WASH

DATA SUPPLIED

BY

FLOOD CONTROL DISTRICT OF

MARICOPA COUNTY



' SCS TYPE 0 DISTRIBUTION

2-HOUR DISTRIBUTION

Cumulative ppt

Time Inc.(Hﬂ

0.00 . 0.000
0.25 0.039
0.50 0.087
0.75 - 0.280
. 100 0.791
1.25 '0.872
1.50 0.924
1.75 0.967
2.00 "1.000
6-HOUR DISTRIBUTION
Time Inc.(Hr) Cumulative ppt

0.00 0.000
0.25 0.011
0.50 0.022
0.75 0.035
1.00 0.048
1.25 0.062
1.50 0.079
1.75 0.100
2.00 0.125
2.25 0.155
2.50 0.192
2.75 0.339
3.00 0.729
3.25 0.791
3.50 0.830
3.75 0.862
4.00 0.887
4.25 0.908
4.50 0.926
4.75 0.942
5.00 0.956
5.25 0.969
5.50 0.980
5.75 0.990
6.00 1.000

- A

M‘; -~ LN

if)}-“rw‘ wr 3

’ _ F! e

(SN o gl

¢v “‘)\'.*Y 1w \'



Time Inc.(Hr)

24-HOUR DISTRIBUTION

-Cumulative ppt

0.00
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00
2.25
2.50
2.75
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
6.00
6.25
6.50
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7.00
7.25
7.50
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8.00
8.25
8.50
8.75
9.00
9.25
9.50
9.75
10.00
10.20
10.50
10.75
11.00
11.25
11.50
1175

0.000
,0.002
0.005
0.008
0.011
. 0.014
©0.017
".0.020
0.023
0.026
0.029
0.032
0.035
0.038
0.041
0.044
0.048
0.052
0.056
0.060
0.064
0.068
0.072
0.076
0.080
0.085
0.090 -
0.095
0.100
" 0.105
0.110
0.115
0.120
0.126
0.133
0.140
0.147
0.155
0.163
0.172
0.181
0.191
0.203
0.218
0.236 -
0.257
0.283
- 0.387

Time Inc.(Hr)

12.00
12.25
12.50
12.75

13.00
13.25
13.50
13.75
14.00
14.25
14.50
14.75
15.00
15.25
15.50

- 15.75
16.00
16.25
16.50
16.75
17.00
17.25
17.50
17.75
18.00
18.25
18.50
18.75
19.00
19.25
19.50
19.75
20.00
20.25
20.50
20.75
21.00
21.25
21.50
21.75
2200
22.25

- 22.50
22.75
23.00
23.25
23.50
23.75
24.00

Cumulative ppt

0.663
10.707
0.735
- 0.758
0.776
0.791
0.804
0.815
© 0.825
.0.834
0.842
0.849
0.856
0.863
0.869
0.875
0.881
0.887
0.893
0.898
0.903
0.908
0.913
0.918
0.922
0.926
0.930
0.934
0.938
0.942
0.946
0.950
0.953
0.956
0.959
. 0.962
0.965
0.968
0.971
0.974
0.977
0.980
0.983
0.986
0.989
0.992
0.995
0.998
1.000
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FLOOD CONTROL DISTRICT of Maricopa County D -3

Interoffice Memorandum
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A question had come up regarding which areal reduction curve should be used.
NOAA in their Technical Memorandum NWS HYDRO-40 entitled "Depth-Area Ratios in
the Semi-Arid Southwest United States®" has utilized the data from the Walnut
Gulch Experimental watershed to develop the curves to be used for the
Southwest region of the United States. The memo does not provide a regression
equation for the curves, but only a graph. Because of the shape and the scale
for the curves, it is difficult to achieve accurate values for the smaller
watersheds. Therefore, Tom Hieb and I conducted independent determinations of
the values for less than 100 square miles for a uniform set of ratios for a
storm with a duration of 24 hours.

The ratios should be used for any watershed greater than 10 square miles. The
follovwing are the values to be used for a storm with a duration of 24 hours.

Square Mile Ratio
10 ' .95
20 ° " .92
30 .90
40 .89
50 .88
60 .87
70 .86
‘80 .86
90 .85
100 _ .85

I have not looked at values for other durationms, gekthere is a need to have
these values, then wve should determine a set of uniform ratios for that
specific duration that can be used.

6900-003
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LABLE 1

é

rtazce retention loss for various land surtaces ia Maricopa Counly

(addition to STRTL tor IL+ULR method and 1A for Gre=n and Ampt method)

Land-Use and/or Surface Cover » Surtace
: . ' ' Retention Loss
inches
(. = ‘ (2) -
Natural
Desert and rangeland, flat slope .35
Hillslopes, Sonoran desert .15
Mountain, brush :.25
Developed (Residential and Commercial) . .
Lawn and turf .20
) Desert landscape . ' .10
) Pavement ' .05
‘ Agricultural ’
Tiiled : 1.00

Irrigated pasture .50




e

TABLE 4

Initial Louss plus UYniform Loss Rate parameter values
for bare ground according o soil texture-classification

o , Initial Loss, ln inches
Soil texture Uniform Loss Rate STRTL ’

Classification CNSTL Dry Normal Saturated

(1) (2) ' (3) (4) (5)
sand . 4.6 : 1.3 1.3 0
-‘Yoamy sand '7( /T’} - .8 .8 0
Aszﬂﬁx_—wam o B T T . .6 0
loam o _ -15 , -6 -5 0
silty loam .25 .8 .7 0
saqleclay loam .06 .6 .5 * 0
clay loam . -04 .5 .4 0
silty clay loam .04 -6 -5 0
sandy clay . T .02 -4 .3 0
silty clay L .02 -4 .3 0
clay .01 .3 -2 0
Zelection of STRIL:

Dry = for nonirric.fad fands such as desert ane conoetond

Hormal for trriasTes tawn, turt, and permanent ;oo g e
Saturated - fes il sgrtontive ol lanag
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Table 11, Eguations for estimating 1-hr values in Arizona with statistical parameters for each
equation

/.-"‘4- 1o 6-hr).

{ -

3 i B
p

00 ft had ratios
i
; data and data
“f Arizona. This
18 over 6,000 ft
€8 were concen-
‘or just slightly
he data suggest
cxciusively rain
zalues from the
vould likely
J-yr return
ration, differ-
0 percent at all
10t indicate sig-
and the series

r

b

ind 24-hr dura-
other durations
he 6- and 24-hr
lowing sections.

-, and 3-hr esti-

The proccdures
1 and for 12-hr
nical Paper No.
- tigation demon-
covercd by (this

Equation

coeff.

No. of
stations

Standard
error of
estimate
(inches)

Mean of
computed
stn. values

(inches)

Yy = — 0.011 + 0.942[(X)(X,/Xa)]
-5 040455 [ W0G/ X

List of variables
Ys == 2-yr 1-hr estimated value

amies S 2007 L-heaatimated | ug,’

90

86
85

d val
X 2-yr 6-hr value from pve?fénat on-frequency maps
Xa = 2-yr 24-hr value from precipitation-frequency maps
Xs == 100-yr 6-hr value from precipitation-frequency maps
X¢ == 100-yr 24-hr value from precipitation-frequency maps

Procedures for estimating 1-hr (60-min) precipitation-fre-
quency values, Multiple-regression screening techniques were used
to develop equations for estimating 1-hr values. Factors considered
in the screening process were restricted to those that could be
detcrmined easily from the maps of this Atlas or from generally
available topographic maps.

The 11 western states were separated into several geographic
regions. The regions were chosen on the basis of metcorological
and climatological homogeneity and are gencrally combinations of
river basins separated by prominent divides. Arizona is located
wholly within a region that extends from the crest of the Conti-
nental Divide, the Sangre de Cristo Range, and the Sacramento
Mountains in Colorado and New Mexico westward to southwest-
em California, the Virgin River Basin in Nevada, and the Wasatch
divide in Utah. Equations to provide estimates for the 1-hr dura-
tion for 2- and 100-yr return periods are shown in table 11. Also
listed are the statistical parameters associated with each equation.
In these equations, the variable {(X:}(X\/X1)] or [(Xa)(Xs/X4)]
can be regarded as lh’ 6-hr value times the slope of the line con-
necting the 6- and 24-hr values for the appropriate return period.

- Estimates of 1-hr precipitation-frequency valucs for return
periods between 2 and 100 yrs. The 1-hr values for the 2- and
100-yr return periods can be plotted on the nomogram of figure 6
to obtain values for return periods greater than 2 yrs or lcss than
100 yrs. Draw a straight line connecting the 2- and 100-yr valucs
and read the desired return-period value from the nomogram.

Estimatcs for 2- and 3-hr (120- and 180-min) precipitation-
frequency values. To obtain estimates of precipitation-frequency
values for 2 or 3 hrs, plot the i- and 6-hr values from the Atlas
on the appropriate nomogram of figure 15. Draw a straight line
connecting the 1- and 6-hr values, and read the 2- and 3-hr
values from the nomogram. This nomogram is indcpendent of
return period. It was developed using data from the same recgions
used to develop the 1-hr equations.

072 . 0085
1.96 290

b
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1
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{
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1 1

1
]
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Figure 16. Precipitation depth-duration diagram (6- 10 24-hr).
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Table 12. Adjustment
fror

The mathematical solution from the data used to develop
figure 15 gives the following equations for estimating the 2- and
3-hr values in Arizona;

a2-hr e :0.341:16-he) HHD.659 .(1-he )W @A)
3-hr == 0.569 (6-hr) + 0.431 (1-hr) @

Estimates for 12.hr (720-min) precipitation-frequency vnlues,
To obtain estimutes for the 12-hr duration, plot values from the
6- and 24-hr maps in figure 16, Read the 12-hr estimates at the
intersection of the line connecting these points with the 12-hr
duration line of the nomogram. .

Estimates for less than 1 hr. To obtain estimates for durations
of less than 1 hr, apply the values in table 12 to the 1-hr value for
the return period of interest.

Hlustration of Use of Precipitation-Frequency
Maps, Diagrams, and Equations

To illustrate the use of these maps, values were read from
figures 18 to 29 for the point at 34°00° N. and 113°00° W. These
values are shown in boldface type in table 13. The values read
from the maps should be plotied on the return-period diagram of
figure 6 because (1) not all points are as casy to locate on a
series of maps as are latitude-longitude intersections, (2) there
may be some slight registration differences in printing, and (3)
precise interpolation between isolines is difficult. This has been
done for the 24-hr values in table 13 (fig. 17a) and a line of best
fit has been drawn subjectively. On this nomogram, the 25-yr
return-period value appears somewhat off the line, so the value
read from the maps is corrected (as shown by the strikeout in
table 13); such corrected values are adopted in preference to the
original readings.

The 2- and 100-yr 1-hr values for the point were computed
from the equations in table 11. The 2-yr 1-hr value is estimated
at 1,08 in. (2-yr 6~ and 24-hr values from table 13); the estimated
100-yr 1-hr value is 2.52 in. (100-yr 6- and 24-hr values from
table 13). By plotting these 1-hr values on figure 6 and connecting
them with a straight line, one can obtain estimates for return
periods of 5, 10, 25, and 50 yrs.

The 2- and 3-hr values can be estimated by using the nomo-
gram of figure 15 or equations (3) and (4). The 1- and 6-hr values
for the desired return period are obtained as above. Plot these
points on the nomogram of figurc 15 and connect them with a
stroight line. Read the estimates for 2 and 3 hrs at the intersections
of the connecting line and the 2- and 3-hr vertical lines. An ex-
ample is shown in figure 17b for the 2-yr return period. The 2-yr
2-hr (1,17 in.) and 2-yr 3-hr (1.23 in.) values are in italics in table
13.
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FLOOD CONTROL DISTRICT of Maricopa County

Interoffice Memorandum

Pl Z

T Te~—=

cmT. | SUBJECT: - p 4 J(Fue
NO. W N po! : : O DESTROY

T g

A question had come up regarding which areal reduction curve should be used.
NOAA in their Technical Memorandum NWS HYDRO-40 entitled °®Depth-Area Ratios in
the Semi-Arid Southwest United States® has utilized the data from the Walnut
Gulch Experimental watershed to develop the curves to be used for the
Southwest region of the United States. ~The memo does not provide a regression
equation for the curves, but only a graph. Because of the shape and the scale
for the curves, it is difficult to achieve accurate values for the smaller
wvatersheds. Therefore, Tom Hieb and I conducted independent determinations of
the values for less than 100 square miles for a uniform set of ratios for a
storm with a duration of 24 hours.

‘ The ratios should be used for any watershed greater than 10 square miles. ' The
: following are the values to be used for a storm with a duration of 24 hours.

Square Mile Ratio
10 : .95
20 " .92
30 .90
40 : .89
50 .88
60 .87
70 .86
‘80 .86
90 .85

100 ) .85

I have not looked at values for other durations, f‘there is a need to have
these values, then we should determine a set of uniform ratios for that
specific duration that can be used.

N~
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APPENDIX F
MORGAN CITY WASH
CALCULATIONS:
LOSS RATES AND

PERCENT IMPERVIOUS
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APPENDIX G

MORGAN CITY WASH

CALCULATIONS:

SUB-BASIN LAG TIMES,

ROUTING TRAVEL TIMES



- o 220
Y My R ‘
0o 222722 all BN
1820222 - [=
150 |4/00f
i
S VAV ‘ LEGEND
=T Syl v’ e o -
l ' [5E Jou3 [ s0ol2 -5 53 o WATERSHED BOUNDARY
i[cs o.oeorwa% 5 3R
| [SH100DR 00 22 \ . Blole — — —— — SUB-BASIN BOUNDARY L wo o0
1 CHZ 0.0l Tr001 2 A SRR . A m
ez N\ PRIMARY WATER®3 (L s e
| — s g (M)
} - sl S SUB -BAS! 5 = g o E o s
: iss‘_\g g 0.1513gs PIE Tl — L
= 0.0Mogol o Toolnsd —1 - |
Qlﬁ w {1 {£5210.080 0w 1 720 hecntll VORI PR
: %}5 i 3 CHI[0.070) 7500 w0 o167
Q §i 1 CA 7¥ased? 142 b.
! -3 L. g
: 9 > L »
I SLH e :
l 9 Q‘ — 2=
5] | ETRR ; : 210 o] — 1 — o — cht pofolingg|—— a0 losiT g [Tgot =~ ¥ 4.
& o &S I T NIy e i i [cnzfookoltino B2 o pbonalym [u] - G
S P s l6.0bo\nzel, o, el B 11537 | N
;};,E‘@’ Q CH o,oroumﬂ—g 210 lo0n3 &Q . - - a7 -
l ' GERR 1 (206 vpoloto0 1240 loas3 40 [1ved e —— - S
¢ . o et
N - «
1 A - .ot
S we Py by
- g ; :
3
S
E .
l = - *
3 . t
: Lo |
\ ;é-t =27 v ,@ 3 T NA = e i o
e 3 v onrll 3% ol e ot e x . Tom e
=F 13431200 & 33 63 20l TX 20 el — [~
£S5 10.10 ['2om z% & B i 0.80 2208 1110 2p loonag — | —
cH# Hes0P2 3 3 . i » v —
' L2005 000 I CHL 1D.065 200 195 o054 4o | 5971
\ f = - f l cHadg 10 @w%;— 105 ol 150|799
p i "

l T :
o 7 R ot . ' oh s
L =2 i o el - ol H
. 1 bl - 5
‘ <5 1010 ‘?fwo-gg)‘—; g lpiett] — § - e ‘
“1CH 1 {0-080 W oo 700 (70234 %0 -|1490 - iz 1| G
CCHZ10.0107000 = 1yl in0mt% L) 11 L — i
7148 és
l / . — i= |
; 7
Al i - ;
-:“)JQ‘ g " . “_'7 N . i
| ok ' i s IBDI‘FE )
A WD Hease bles. - - prianig ‘
N — ] o A B i’ ”e, I’(Mh/S; S' -7 T ' ' 0cT 121969 :
) e T B ol PR g ST & kot /fZ?" %Z E,,e? i
e P S N . i ! , . MICHAEL BAKER, R. INC
' - SIS Rt R N == , b o p ‘ PRELIMINARY
“ R > T T : - gl ) [ P S I —— FLOOD SGNTROL DISTICT ' >
Pt . - ) . > R T CF WMARITOPL (CUNTY
} IR o . . O .
; 3 < MORGAN c;;rY WASH WATERSHED BOUNDARY AND &N :
P : DEL';E%«CT)?JNEA?TUDY ' SUB - BASIN LOCATIONS Micnaei Baker, Jr.lnc
: . i 16923 - HPH FIGURE - 3
| iy = ||
2 o =

= | : A I Z
| = W Me




Time of concentration (T) or travel time (T¢) G

‘project _FCD=Floodplain Delineation By [Zrza Date W

/

. Location _ Morgan City Wash | Checked% Datelo’%’gz

T, forSubarea M- Assumed Watershed Conditions

T, for Routing Reach ‘ AM Q €VELD zi Hu/ SUW%

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, TR-55)

..................

2. Manning's roughness coeff., n (table 3-1, TR-55)

Flow length, L(total L= 300ft) ....................... ft
4. Two-yr28-hrrainfall, P2 ............ ... . ...l in
Land SIOPE, S o .oneniii e i fuft
08
6. T = ‘-’ﬂ:-:-:—uu-‘— ComputeTy ............ hr
P s
Shallow concentrated flow Segment ID
7. Manning’s roughnesscoeff., n ............. ... .. ...
‘ 8. Hydraulic radius r (appx - avg. depth) Est. ..............
9. Flowlength, L ... .. .. i ft
10. Watercourseslope,s . ......ouiiriiiiniineiiiaiian fuft
11.  Average velocity, V (Figure&HT & ) ................ fus
12. T, = ﬁ;—; ComputeTy ............... hr
Channel flow ‘ Segment 1D
-13.  Approximate flowrate,Q ........... ... ...l ft3/sec
14, Topwidth, T ... i i iaeaenaeens ft
15, ydeautreredraen=d = Alr ... Estimate ft
16. Channeisiope,s ... ' ................................ fuft
17. Manning'sroughnesscoeff..n ........................
18. Average velocity, V (Figure ﬁ_@ .................... ft/s
19 Flowlength,L ... ... it ft
20. Checkrestimate:Q =VxTxr= compare toline 13
’ 21, T, -3m+v ComputeT, ................ hr

22. Watershed or subarea T or Ty(add Ty in steps 6, 12and 21)  hr
Norc. AL VELoCITY CALES. BY MANNING. NIRMAM_DEPTY usiwts

5
g\
20
1.9
14233
*lors |5dlo1®
£ 9
Q.0%
Q.25
1%c0
0.273
124
o IBle
cu-1 ledn
\1o@ | 2800
2w | 2o
.11 1.1
oGP0 ZT
o1l c.owp
e | 121
240 | 1100
1041|2195
g4 (o 1s | 5los2
LwElS AS o.5w

Fww Dﬂm AMD(Ada ted from Worksheet 3, SCS TR-S5, Urban Hydrology for Small Watarsheds) T:0 54,%4_

Cntiyrelagy o 1:0.34
RETMAME ST for Mobmin T 030 g0 3cte
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Project

Location Morgan City Wash

T, forSubarea M -7

Time of concentration (T) or travel time (Ty)

FCD~-Floodplain Delineation

T, for Routing Reach

8y lZZ O _  oaeZ5Qr€8
Checke% Date M

Assumed Watershed Conditions

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 (table3-1, TRS5) .................. @_
2 Manning's roughness coeff., n (table 3-1, TR-55) ....... 1%
3. Flow length, L{total Ls 300ft) ...... et ibaeereaeaaas ft ’ 300
4 Two-yr 28-hrrainfall,P2 ............c.oiiill in I 32)
5. LANASIOPE,S ..oeurreriieeanneeanireeaeeee e fuft [O. 2367
08 =1f
6. L = Qoteld ComputeTy ............ hr ¥ o.11 l.__ 0. 17
p 05 04
2
Shallow concentrated flow Segment iD o
7. Manning's roughnesscoeff., n ................ ... ... JO,ng
8.  Hydraulic radius r (appx - avg. depth) Est. .............. Q2%
9. Flowlength,L .....oovvevririeeieeenioneerenannnnnn. ft 1900
10, Walercourse SIOPe, S ...........vrriiiiiaaeaiiiaaiaans fuft 0. 3053
11.  Average velocity, V (FigureAT & ) ................ fus 4.1
. L + = 2
12. T = WV ComputeTy ............... hr 0, 1% 0' 1 =
Channel flow SegmentiD | -~ (UL
-13.  Approximate flow rate,Q ............c..eiiiiinnn... ft3/sec 1800 (4100
18, TOPWIBINL T - neenenen e et f | 1oo | {50
1S.  Hydraulicradius, r=d = A/f ...ooveninennnnn... Estimateft | 2.2 | 3L
16.  ChannelslopPe, S .......covuereeeeeeemnunneecneennnns. fuft m7(p 2000
17.  Manning's roughnesscoeff.,.n ........................ R.09010.05%
18.  Average velocity, V (Figure fus 74 | 8.
19 FIOWIENGIN, L ..ooviinnie et enneeennn, ft |B4o0 100
20. Checkrestimate:Q = VxTxr = compare toline 13 B0 411D
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2. T, = 0V ComputeT, ................ he (097 0,20 @ 57
22. Watershed or subarea T¢ or Ty (add Tyinsteps 6, 12and 21) hr o Tl
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(Adapted from Worksheet 3, SCS TR-SS, Urban Hydrology for Small Watersheds)
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Time of concentration (T¢) or travel time (Tt)

'pProjet _FCD=Floodplain Delineation ayjzm__ Date 22 85
Location __Morgan City Wash Checked@. Date [0-26-§ l
T, forSubarea .2 Assumed Watershed Condition

T, for Routing Reach

NOTES:

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

Sheet flow (Applicable to T¢ only) Segment ID
1. Surface description (table 3-1,TR-SS) ..................
2. Manning's roughness coeff., n (table 3-1, TR-55) .......
3. Flow length, L{total LS 300ft) ......... ............. ft
4 Two-yr248-hrrainfal,P2 ........... ...l in
S (19,7 L T LT J fuft
6. T = aw;«:u:': ComputeTy ....cocvunns hr
l’2 [
Shallow concentrated flow Segment ID
7. Manning'sroughnesscoeff., n ........................
8. Hydraulic radiusr(appx - avg. depth)Est. ..............
9. Flowlength,L ... ...ooiuiiriiiiiiiiiiiiiiiinnns ft
10.  Watercoursesiope,s ... ..ooouvinnerireneenenenenns fuft
11.  Average velocity,V (FigureZHT Oy ................ fus
122 7 = promer ComputeTy ............... hr
Channel flow Segment ID
-13. Approximate flowrate,Q ............ ...l ft3/sec
14, Topwidth, T ..o ft
1S. Hydraulicradius, r=d = Alr ........ ...l Estimate ft
16. Channelslope,s ......covvviniiiiniinieaannnaennnss fuft
17. Manning'sroughnesscoeff.,n ........................
18. Averagevelocity, V(Figure ___ ) .................... ft/s
19 Flowlength,L ......ciiiiuiiiiiiiiiiiiiiantinrananss ft
20. Checkrestimate:Q =VxTxr = compare toline 13
21, T = 0V ComputeT, ................ hr
22.

Watershed or subarea T, or Ty (add T;in steps 6, 12and 21) . hr

Space for as many as two segments per flow type can be used for each worksheet.
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(Adapted from Worksheet 3, SCS TR-55, Urban Hydrology for Small Watersheds)
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[}
Project

Location _ Morgan City Wash

T, forSubarea M -4

Time of concentration (T) or travel time (Ty)

FCD-Floodplain Delineation

T: for Routing Reach

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) A Segment ID 2P
1. Surface description (table 3-1, TR-55) .................. @E
2. Manning's roughness coeff., n (table 3-1, TR-SS) ....... . 1%
3. Flow length, L(total Ls 300ft) ....................... ft 300
4 Two-yr28-hrrainfall, P2 o..ooennein i, in 1.8
5. Land SIOPe, S .\..c.vuiit ittt fuft Cz 1353
6. T = '%!‘1‘37:—- ComputeTy ...oovvnnnn. hr rloicll oz
2 ]
Shallow concentrated flow Segment iD &5
7. Manning's roughnesscoeff.,n .............. ... ..., Q; {oo
8.  Hydraulicradiusr (appx- avg. depth) Est. .............. 0.25
9. FlowLength,L ...oovvreiieeiiii e eierieenaannnns ft 1200
10.  Watercourse slope,s . ......ovovverrnneiereennnnnn... fuft 01281
11.  Average velocity, V (FigureZHT (@) .. .............. fus % (3
12. 7 -ﬁ ComputeT, ............... hr M @11 = .17
Channel flow SegmentiD |2Ul.1 J2H-1
-13.  Approximate flow rate,Q ................oeeein..... tiisec |1200 |47560
14, Topwidth, T ... .. iiiiiiiiiii i iiaiieaninn.s ft 20 V17,
1S.  Hydraulicradius, r=d = Al ..o, Esimateft | 4.7 ]| &%
16.  Channelslope,s .........ceveiinunnneeeeeaneennannnn, (0041060779
17. Manning'sroughnesscoeff,n ........................ Qo \ o]
18. Average velocity, V(Figure ____ ) .................... fus p.| 8.3
19  Flow Iehgth, b e i et et ft 12,’}00 1, m
20. Checkrestimate:Q = VxTxr = compare toline 13 1215 Colo
21, T - ?0%\7 ComputeTy ................ hr ial(. | o2 2 o2
22. Watershed or subarea Tcor Ty{add T, in steps 6, 12and 21)  hr 1 07

/20 oadZ3lereA
Checked@ Date /_0__2_6_’§Z

Assumed Watershed Conditions

G4

(Adapted from Worksheet 3, SCS TR-S5, Urban Hydroiogy for Small Watersheds)

T =041
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’

Project

Location Morgan City Wash

Time of concentration (T) or travel time (Ty)

FCD-=Floodpiain Delineation

T, forSubarea M-B Assumed Watershed Condition
T, for Routing Reach

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) A Segment 1D -l
1. Surface description (table 3-1, TR-S5) .................. ﬁ
2 Manning's roughness coeff., n (table 3-1, TR-S5) ....... Q.12
3. Flow length, L(total LS 300ft) ....................... ft 3(’39
4. Two-yr2a-hrrainfall, P2 .....oooeneirniniiinanninnns in 18
5 Land slOPe, S .. ....cooiiiiiiiiiiiiii i fuft 0.207
6. \ = ‘%1‘3;— ComputeTy ....cevvnnn. hr Yo 2] 01
2 [ ]
Shallow concentrated flow Segment iD <O
7.  Manning'sroughnesscoeff. n ............... ... 0.980 |
8.  Hydraulic radius r (appx - avg. depth) Est. .............. 7.1% |
9.  Flowlength,L .......ovvivieiiiiinnniiiiienineiinnns ft \ Too
10.  Watercoursesiope,s ............oooiiiiiiiiiiniiin. fuft AT
11.  Average velocity, V (Figurea’“\f g ) B fus ‘-—_]—4 1.8 5
'2'. T -;}‘W ComputeTy ............... hr * O»QU’ - O'Ef
Channel flow SegmemtiD |2} | lcu-1
-13.  Approximate flow rate, Q ..........cveiieienaiiannn. ft3/sec M@ 1100
14, TopWIBtR, T oottt it eeeeeaeaanns t | 20| .bo
15.  Hydraulicradius, f=d = Aff ....ooooviennnnnn... esimatet | 4.2 | 3o
16.  Channelslope,s ........oeverrieeeeruuiienernneenenns fuft 0,_9@1 ga22
17.  Manning's roughnesscoeff., n ........................ \Q.0p0\0.0T70
18. Average velocity, VI(Figure ___ ) .................... fss 1.1 .7
19 Flowlength,L ......coiiinieiniiiiniieiieeeeanns ft | Tho? |4 100
20. Checkrestimate:Q = VxTxr=_____ comparetoline 13 B0l
T g ComputeTe +evevveenennn. w029 1M g1 (N o4l
22. Watershed or subarea T, or Ty (add Tyinsteps 6, 12and 21) hr

{220  oalo(brfq

Checked@ Date [0-17-89

.9

(Adapted from Worksheet 3, $CS TR-S5, Urban Hydrology for Small Watersheds)
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’
Project

Location Morgan City Wash

Time of concentration (T¢) or travel time (Ty)

FCD-Floodplain Delineation sy LA2O

T, forSubarea M- Assumed Watershed Condition
T, for Routing Reach

NOTES:

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

Sheet flow (Applicable to T; only) , Segment ID

1. Surface description (table 3-1, TR-55) ..................

2. Manning's roughness coeff., n (table 3-1, TR-55) .......

3 Flowlength,L(total LS 300ft) ....................... ft

4. Two-yr 24-hrrainfall, P2 ..................coiiiia, in

s. (1 s KT L S fuft

6. T = % ComPUteTy «evvnnnnnnn. hr

2 [ ]

Shallow concentrated flow Segment iD
Manning's roughness coeff..n ....... W\Zq'xq .00
Hydraulic radius r (appx - avg. depth)Est. ..............
Flowlength,L ...ttt ft

10.  Watercourseslope,s ..........ooviiiiiniianienrenann.. fuft

11.  Average velocity, V (FigureCHT [O ) ... ........... fus

122 T, = ;—;W ComputeTy ............... hr

Channel flow Segment 1D

-13. Approximate flowrate,Q .............coiiineainn... ft3/sec

14, TOPWIBIN, T oottt ettt ft

15. Hydraulicradius, r=d=Aly .................... Estimate ft

16. Channelslope,s .......ccoviriiiiiiiiiirinineeannnn. fuft

17. Manning'sroughnesscoeff., n ........................

18. Averagevelocity,V(Figure _____ ) .................... fus

19  Flowlength,L .......c.iiiiiiiiiiii i iiiieneianes ft

20. Checkrestimate:Q = VxTxr = compare toline 13

21, T, - E}:; ComputeT, ................ hr

22.

Watershed or subarea T or Ty (add Ty in steps 6, 12and 21) hr

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

om.»?_o&éj
Checked m Date [0 "’V"Bq
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20| S\o0
0334 00549
2.0| 26 FITE
vo4 os1|L2N0.55
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(Adapted from Worksheet 3, SCS TR-S5, Urban Hydrology for Small Watersheds)
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’
Project

Location Morgan City Wash

Time of concentration (T.) or travel time (T)

FCD-Floodplain Delineation

T, forSubarea M-T Assumed Watershed Condition
T¢ for Routing Reach

By \7@ Date Zﬂ}@_"[
checked [fl3) Date 10-21-%

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 of
i A
1. Surface description (table 3-1,TR-S5) .................. B.
2. Manning's roughness coeff., n (table 3-1, TR-55) ....... Q.13
3. Flow length, L(total LS 300ft) ....................... ft o0
4. Two-yr2d-herainfall, P2 .......ocoiiiiiiiiiiin., in 1.
S,  LANASIOPE, S «ennnitnet e aaann fuft 7.3%23
0s =
6. T = so0rtely ComputeT, ............ hr ' . ’4 l; 0. 1 4
05 04 :
I'2 (]
Shallow concentrated flow Segment ID < 2
7.  Manning'sroughnesscoeff., n ........................ 0%
8. Hydraulic radiusr(appx - avg. depth) Est. .............. 0.2%
9. Flowlength,L ......ooiiniiuiiiiii i, ft 7250
10.  Watercourse sloPe, s ............coveenveuunnennnnnnn. fuft 0,144 7
27 &
11.  Average velocity, V (Figure{ o ) I fus 1"5
+ | =, on
122 T L ComputeTy ...oovnvenn.... hr AN '_ Gt
3600 V
Channel flow Segment i0 ZU-1le -1
-13.  Approximate flow rate,Q ...............ceiieien.... ttsec | 400 | 110
18, TOPWIGt, T ..ottt ft L2 | 20
1S. Hydraulicradius, r=d =Aft .............oinn... Estimate ft I4 1 7
16.  Channel SloPe, S .......vueneeneeeeeeeeeeeeeennnn, fuk | QON3N001S
17.  Manning'sroughnesscoeff., n ........................ Q0| 2.0L0
18.  Average velocity, V (Figure ) e fus 4| Sb
19 Flowlength,L ......ccocovviiiiniiniiinneennnn.n... ft 500 |Bq00
20. Checkrestimate:Q = VxTxr = compare to line 13 245112\
21 1 At ComputeTy woovvnvnrnnn.., he 02%121079 L2467
22. Watershed or subarea T  or Ty{add Tyinsteps 6, 12and 21)  hr O ci 2
7
(Adapted from Worksheet 3, SCS TR-S5, Urban Hydrology for Small Watersheds)
: 7/[_ =0. Sohr
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Project

Location _ Morgan City Wash

Time of concentration (T or trave

FCD~-Floodplain Delineation By

Date’z 94 &‘i

T, forSubarea M -2 Assumed Watershed Condition
T, for Routing Reach

Checked @ Date /0-27-81

G-8

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 SF
\J
1. Surface description (table 3-1,TR-55) .................. A
2.  Manning's roughness coeff., n (table 3-1, TR-55) ....... 1.1 6
3. Flowlength, L(totalLs 300ft) ...... U ft 200
4. TWO-yr2a-hrrainfal, P2 .....oevnininiiiinniinnannns in |.%
5. Landslope,s .......oiiiiiiiiienniieieieieie e, fuft AR
08 =
6. T = 0007tald ComputeTy ............ hr b % 10 l——- 0: A
qus 04
Shallow concentrated flow Segment ID 5 5 rA
7.  Manning’sroughnesscoeff., n ................c.o..... 1o lo. 1P
8. Hydraulic radiusr (appx - avg. depth) Est. .............. (2,'29 0.9
9. FIOWLEeNgth,L ...oovvviiieeeneieeeeiiiieieniannns ft 1200 |LLO0
10.  Watercourse slope,s ............c.cooiverunneinnnnn.. fuit  10.0923|0.0423 |
11.  Average velocity,V (Figureﬁf” /o fus I 9 J__‘ l. q CHT (O
12. "r‘ -ﬁ ComputeT, ............... hr 0. 20 035 t 0'55
Channel flow Segment ID cou-tled-1
-13.  Approximate flowrate,Q ............ooiiieeiainn... ftisec | 1500 | D100
18, TOPWI, T ooneenneeteent et et iaee e ft 10| (&0
1S. Hydraulicradius, r=d = A/t ............ooll Estimate ft 1% 1 ’l
16.  ChannelsloPe, S .......oovuereaneeeeeiiieneeeannn, i 0,0254100185
17.  Manning'sroughnesscoeff. n ........................ Q.055| 0.050
18.  Average velocity, V (Figure ) e fus 11| 1.1
19 Flowlength,L ......cc.vveiiieiiinniinieennannnnnn.. ft I ‘Wd 100
20. Checkrestimate:Q =VxTxr= compare toline 13 16& 311 ‘i
L + =
21, T, pbreer ComputeTy ................ hr 0.4(/ q. t(? Q. Ap
22.

Watershed or subarea T or Ty (add Tyinsteps 6, 12and 21)  hr

{Adapted from Worksheet 3, SCS TR-55, Urban Hydroiogy for Small Watersheds)
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’

Project

Location Morgan City Wash

Time of concentration (T¢) or travel time (Ty)

FCD-Floodplain Delineation

T, forSubarea M -9 Assumed Watershed Condition
T: for Routing Reach

ey LD 0ate220m 8
Checked @@ pate [0-27-%]

NOTES: Space for as many as two segments per fiow type can be used for each worksheet.
Include a map, schematic, or description of flow segments.
Sheet flow (Applicable to T, only) _ Segment ID SP
DB )
1. Surface description (table 3-1, TR-55) .................. %
2.  Manning's roughness coeff., n (table 3-1, TR-55) ....... (A k)
3. Flowlength, L(total LS 300f1) ...... e, ft >0
4. Two-yr2d-hreainfall, P2 ..........oooiiiiiiinn... in 1.5
5. LANASIOPE, S . nevriiiiaee et eaaann fuft 0. Xole
08
0.007 toL) + =
6. , = —-——--qu T ComputeTy .o.ovvnnn... hr Q. 5| L_._ 0.1 &
Shallow concentrated flow : - . Segment 1D co
7.  Manning'sroughnesscoeff.,n ..............ooeei..... QA0
8.  Hydraulicradiusr(appx- avg. depth) Est. .............. ©.25
9. Flowlength,L .............. P ft 900
10, Watercourse siope, s ...........cooeueineenniienennnnn. fuft o.op
11, Average velocity, V (Figure‘ﬂ HIOy . fus ;1 9
. L + =
12. T‘ - m ComputeTy ..........c.... hr 0;1 3 0:1 ?}
Channel flow Segment 1D Zu-1 ley-1
-13.  Approximate flowrate,Q ...............cieiiinnn... ft3/sec &0 |9pee
14, Topwidth,T ..ottt ft oo | Lo0
1S.  Hydraulicradius, r=ed = Aly ................LLL Estimate ft 1.1 4 ,5
16.  Channelslope,s ...........evrieeeennniinnnnnnnnnnnn. fuft  [2028%10.0148
17.  Manning'sroughnesscoeff.,n ........................ 0.0(0] 0,20
18.  Average velocity, V (Figure ) e fus 4.5 8.0
19 Flow!length,L ........coovieinriiiiianeennenannnnn. ft | &300| {05!
20. Checkrestimate:Q = VxTxr = comparetoline 13 499 Ao
+ =
21 T e Compute T, SERTEEITPPIOIS he (0511030 287
22. Watershed or subarea Tcor Ty (add Tyin steps 6, 12and 21)  hr 1 A =

(Adapted from Worksheet 3, SCS TR-S5, Urban Hydrology for Small Watersheds) T, = 0 éq hr
L - ’ .
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Project

Location Morgan City Wash

Time of concentration (T) or travel time (Ty)

FCD~-Floodplain Delineation

oy 2D Date Z2Q:7 89
checked (9 bate_[0-27F9

T, forSubarea M -{ O Assumed Watershed Conditions

T, for Routing Reach
NOTES:

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

Sheet flow (Applicable to T only) _ Segment ID
1. Surface description (table 3-1, TR-SS) ..................
2. Manning's roughness coeff., n (table 3-1, TR-55) .......
3. Flow length, L{total LS 300ft) ....................... ft
4 Two-yr 28-hrrainfall, P2 ...l in
S Land slope, S ...civineniiiiiiiiiiiiii ittt fuft
6. T = ‘%29-;- ComputeT, ............ hr
l'2 s
Shallow concentrated flow Segment ID
7. Manning'sroughnesscoeff.,n ........................
8. Hydraulic radius r (appx - avg. depth) Est. ..............
9. Flowlength,L ........iiiiiiiiiiiiiiiiiiiiiae, ft
10.  Watercourseslope,s .........ooviiiiiiiiiiiiiiiiaan, fuft
11.  Average velocity, V (FigureéHT 0y fus
12 T = ﬁ : ComputeTy ............... he
Channel flow Segment iD
-13. Approximateflowrate,Q ........... ... ... ...l ft3/sec
14, TOPWIBIE, T oottt eeii e e eiieeeenns ft
15. Hydraulicradius, r=d=Alr ...l Estimate ft
16. Channelslope, s .......c.ovierineneineninraenennnn. fuft
17. Manning'sroughnesscoeff., n ........................
18. Averagevelocity, V(Figure ____ ) .................... fus
19  Flowlength, L .......c.iiiiiiiiiiiiiiiiiiinenannnan. ft
20. Checkrestimate:Q =VxTxr = compare toline 13
21, T = -3“—'1‘7 ComputeTy .....ccoennn.... he
22.

Watershed or subarea Tc or T¢(add Tyinsteps 6, 12and 21)  hr

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

(Adapted from Worksheet 3, SCS TR-55, Urban Hydrology for Small Watersheds)
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Time of concentration (T() or travel time (Ty)
opmiea pcp-noodplulq Delineation oy 20 me

Location Morgan City Wash " Checked Date

. T, forSubarea M~l |

T, for Routing Reach

G-11

Assumed Watershed Conditions

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 SF
1 Surface description (table 3-1, TR-SS) .................. lg&;.’,
2 Manning's roughness coeff., n (table 3-1, TR-S5) ....... . Q { 2
3. Flow length, L{total Ls 300ft) ...... D ' ft 200
4 Two-yr 28-hrrainfall, P2 ....... ...t in : 1.
5 LaNd SIOPE, S ..o vveeenereereriiianeaae s fuft 10.2232)
o8 v [ P
6. T, wofeld ComputeTy ............ hr *loas 2|0 o
p 05 04
2 v -
Shallow concentrated flow Segment ID cS - | 6:77— B
Manning's roughnesscoeff.,n ........................ Q01 o.1°
‘ 8. Hydraulic radius r (appx - avg. depth) Est. .............. 2. S Q .§ 0
9.  Flowlength,L ......oovveriiieieieriiiiiinnnnnnnnn. ft \ooo |1 700
10.  Watercourse slope,s ..........cevvveereernnannnns ... fulk |Odo0 00524
11.  Average velocity, V (Figu‘rJ HT /oy . fus 3, 1;1 ESE T, o
12 T = ComputeT, ............... hr 005 0.1 7 l— 011
¢ 3600V
Channel flow SegmentiD | }|. | 5 U-7
-13.  Approximate flowrate,Q ......................L fisec | Aoo | 400
18, TOPWIN, T .ottt e, ft loo | 140
15. Hydraulicradius, r=d = Aly ................LL Estimate ft ‘ 1'@ S L
16.  Channel SIOPe, S ......cvvrrrureeieeiraaeianninnnnns fuft  [2.022512.01671
17. Manning'sroughnesscoeff.,n ........................ 0.0LH 005
18.  Average velocity, V(Figure ____ ) .................... fus 2.0 | (.5 -
19 Flowlength,L .....coviiiiniiiiiinniiiinennennnnn. ft M 3(,90‘ S
20. Checkrestimate:Q =VxTxr=___ _ compare to line 13 q 70 4ot .
L R Y o S e e
' 21, T e ComputeT, ....... S e - | G291 06 9 FL_. 04 5 Sl
- 22. Watershed or subarea T¢ or Ty (add Ty in steps 6, 12 and 21} hr ' ) @ %5
(Adapted from Worksheet 3, SCS TR-SS, Urban Hydrology for Small Watersheds)
; v 7, )
- 0.5]



Project

T, forSubarea M -17

Time of concentration (T) or travel time (Ty)

FCD~-Floodplain Delineation

T, for Routing Reach

NOTES:

Date

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

Sheet flow (Applicable to T only) ‘ Segment 1D
1. Surface description (table 3-1,TR-55) ..................
2. Manning's roughness coeff., n (table 3-1, TR-S5) .......
3. Flow length, L{total LS 300 ft) ...... e teeeneeeneanas ft
4. Two-yr 24-hrrainfall, P2 .. ........ .. ...l in
S. Land SIOPE, S ...uinriertiniar ittt iieiaeieaaa, fuft
6. L - %—L-'—'-‘-‘g— ComputeTy ............ hr
2 [ ]
Shallow concentrated flow Segment ID
7. Manning'sroughnesscoeff., n .................. ...
8. Hydraulic radius r (appx - avg. depth) Est. ..............
9. Flowlength,L ....c.cciiiiiiniiiiiiiiiiiiiiienann.. ft
10.  Watercourseslope,s ..........ooviiiiiiiiiiiiiaian.. fuft
11.  Average velocity, V (FigureCHT Oy ................ fus
122 7 = % Compute Ty ............... hr
Channel flow Segment 1D
-13.  Approximateflowrate,Q ............ ...l ft3/sec
14, Topwidth, T ...ttt ittt ft
1S. Hydraulicradius, r=d = A7 ...l Estimate ft
16. Channelslope,s ........cciveiiineeenniieneaaennnnss fuft
17.  Manning'sroughnesscoeff.,.n ........................
18. Averagevelocity, V(Figure ___ ) .................... fus
19  Flowlength,L .......c.ciiiiiiiiiiiiiiiiiinennannnnn. ft
20. Checkrestimate:Q = VxTxr = compare toline 13
21, T, 'EI?V ComputeT, ................ hr
22.

Watershed or subarea T¢ or Ty (add Tyin steps 6, 12and 21)  hr

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

oy 20 o208

Location Morgan City Wash .' Checked

Assumed Watershed Conditions

(W)
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1.8 |
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(Adapted from Worksheet 3, SCS TR-S5, Urban Hydrology for Small Watersheds)
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Time of concentration (T¢) or travel time (Ty)

Location Morgan City Wash

‘eroject _FCD=Floodplain Delineation oy TA20  0ate2300r09
| Checked@, Date 10~ 27’81

T, forSubarea M.1{3% Assumed Watershed Conditions

Ty for Routing Reach

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 1D
1. Surface description (table 3-1, TR-55) ..................
2. Manning's roughness coeff., n (table 3-1, TR-S5) .......
3. Flow length, L(totalL< 300ft) ....................... ft
4. Two-yr 28-hrrainfall,P2 ............ ... ...l in
5. Land SIOPe, S ..o vvriiit ittt fuft
6. T = o-iw—;:-li;-- ComputeTy ............ hr
P e :
Shallow concentrated flow Segment ID
7. Manning's roughnesscoeff.,.n ........................
8. Hydraulic radius r (appx - avg. depth)Est. ..............
9. Flowlength,L ......oovminininiiiiinieninaennennns ft
10.  Watercourseslope,s ..........ooviiriiiniiennaannns fuft
11.  Average velocity, V (Figure=f] T 1 ) S fus
12. T = 36_:07 ComputeTy ............... hr
Channel flow Segment ID
-13.  Approximate flowrate,Q ........................... ft3/sec
14, Topwidth, T ... .. it iiieeenaenn., ft
1S. Hydraulicradius, r=d=A/r .........cciinin.. Estimate ft
16. Channelslope,s .......cciviiiriiiiiiiiieininnnn.. fuft
17. Manning'sroughnesscoeff.,.n ........................
18. Averagevelocity, V(Figure _____ ) .................... fus
19  Flowlength,L ...........cciiiiiiiiiiiiiiiiininn.. ft
20. Checkrestimate:Q=VxTxr=___ __ comparetoline 13
21, T = ﬁ%? ComputeT, ................ hr

22. Watershed or subarea T, or T (add Tyin steps 6, 12and 21)  hr

=F

=
CE

L%

2o

1.8

GAlv

e

015

e

g.0o0

@z

2100

Q.0127

| +]
W,
Gy
gx

I ] l
N
2iz
k)

AU el
500 1Aoor
40 | 150
10| 89
q.03510.0130
2.06% 0.100
bt | &1
i\ o\
App (9944
281|034 | 2| oLt

|A2

(Adapted from Worksheet 3, SCS TR-S5, Urban Hydrology for Small Watersheds)
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Watercourse slope, ft/ft

/?(/emcye VZ/OG/ 7[!55 74)’ ﬁ//)/an/
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Watercourse slope, ft/ft
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Watercourse slope, ft/ft
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Watercourse slope, ft/ft
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Watercourse slope, - ft/ft
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G -19

® - UMMNB(S U ovinal @eﬁ&

x32¢ vidit f
kshs vidit: not found
1100
b
N = 0.0700 M g '
Slope = 0.0500 ft/ft C“ .|
B = 20.0000 ft
1 = 0. 0000
Flow = 1100.0000 cfs
Velocity = 10.7197 ft/s
Depth = S.1327 ft
firea = 102.6536 sq ft
Q Spread = 20,0000 ft
you wish to perform another analysis? [y,N]
2800
N = 0. 0600
Slope = 0.0273 ft/ft M . '
B = 30.0000 ft 1/
" CH-
2 = 0. 0000
Flom = 2800.0000 cfs
Velocity =  12.1091 ft/s
Depth = 1.7077 ¢
frea = 2312317 sq ft

Spread =  30.0000 ft
‘you wish to perform another analysis? [y,N]



N = 0, 0800
Slope =  0.0476 ft/ft
B = 100,0000 ft
1 = 0. 0000 M « L
Flow = 1800.0000 cfs

- Velocity = 1.2164 ft/s m .1
Depth =  2.4943 £t
firea = 249.4317 sq ft

Spread = 100,0000 ft
Do you wish to perfors another analysis? [y,N]

swd

N = 0. 0350

Siope = 0.0226 ft/ft M '/ %

B = 150.0000 ft

z = 0,000 a" 4 p
Flow = 4100, 0000 cfs

Velocity = 8.9637 ft/s

Depth == 3.1918 ft

Area = 4767648 sq ft

Spread = 150.0000 ft
Do you wish to perform another analysis? [y,N]

N




1100

Slope

Flow
Velocity
Depth
frea

Spread

0.0700
0.0603 ft/ft
70,0000 ft
0. 0000
1100. 0000 cfs
7.9287 ft/s
1.9820 ft
138.7373 sq ft

70,0000 ft

‘you wish to perform another analysis? [y,N]

Slope

B

z

Flow
Velocity
Depth
frea

Spread

n

0. 0500
0.0255 ft/ft
150. 0000 ft
0. 0000
2100, 0000 cfs
7.2419 ft/s
1.9332 ft
289.9783 sq ft

150. 0000 ft

Do you wish to perform another analysis? [y,N]

f->
ot

%
A

(4

G -2




G-22

1200

N = 0.0800

Slope = 0,039 ft/ft

. mowe M 4’
b =

Flomw = 12000000 cfs

Velocity = 8.5870 ft/s

Depth 4,6582 ft

frea 139.74b4 sq ft

Spread = 30,0000 ft
Do you wish to perfors another analysis? [y,N)

2730

N = 0.0700
Slope = 0.0223 ft/ft
B = 60,0000 ft
p - M 4, -
Flow = 2790.0000 cfs

. Velocity = 8.7191 ft/s LH -
Depth = 5.2067 ft
frea = 315.4013 sq ft
Spread =  £0.0000 ft

Do you wish to perform another analysis? [y,N]



: @

N = 0.0800
Slope = 0.0342 ft/ft
B = 20,0000 ft

z = 0. 0000

Flom = 500,0000 cfs

Velocity = 7.0987 ft/s

Depth = 4,2261 ft
fArea = B4,5227 sq ft
Spread = 20,0000 ft

i you wish to perform another analysis? [y,N]

N = 0, 0700
Slope = 0.0220 ft/ft
B = 50,0000 ft

4 = 0. 0000

Flow = 1200, 0000 cfs
Velocity = 6.7264 ft/s
Depth = . 3,5680 ft
fArea = 178.4006 sq ft
Spread = 30,0000 fi

Do you wish to perform another analysis? [y,N]

M-5
eH- |

M-5
ch-v

G-23



G2+

1100

N = 0. 0700
Slope = 0.0267 ft/ft
B = 140,0000 ft
: >
1 = 0. 0000
Flow = 1100, 0000 cfs * ,

Velocity = 4.7661 ft/s
Depth = 1.6486 ft
fArea = 230.7980 sq ft

Spread = 140.0000 ft
Do you wish to perform another analysis? [y,N]

N s 0. 0600

Slope =  0.0150 ft/ft
B = 250,0000 ft

1 = 0,0000 ’ b
Flow =

9000, 0000 cfs “ 4 %
Velocity = 8.0444 ft/s c

Depth = 44732 ft

Rrea = 1118,7946 sq ft

Spread =  250,0000 ft
Do you wish to perform another analysis? [y,Nl




G-28

N = 0.,0700

Slope =  0.0323 ft/ft

B = 60,0000 ft 7
. -

Flow = 400,0000 cfs “ ‘

Velocity = 4.6817 ft/s

Depth = 1.42480 ft
fArea = 85,4393 sq ft
Spread = 60,0000 ft

%you wish to perform another analysis? [y,N]

N = 0. 0600

Slope = 0.0133 ft/ft 7

B = B0.0000 ft M

1 = 0.0000 “ ,@
Flow = 1200.0000 cfs o

Velocity = 9.6369 ft/s

2.6610 ft

Depth =
fArea = 212.8833 sq ft
Spread =  80.0000 ft

Do you wish to perfors another analysis? [y,N]



1800

N = 0.0550

Slope = 0.0254 ft/ft
B = 110.0000 ft

1 = 0.0000

Flow = 1800.0000 cfs

Velority = 1.2216 ft/s
Depth =  2.2641 ft
firea = 249,0459 sq ft
Spread = 110.0000 ft

‘you wish to perform another analysis? [y,N]
U--J

N = 0. 0500
Slope = 0.0185 ft/ft
B = 130.0000 ft

z = 0. 0000

Flow = 3100, 0000 cfs
Velocity = 7.6366 ft/s
Depth = 2.69% ft
Area = 404,8789 sq ft
Spread = 150.0000 ft

Do you wish to perform another analysis? [y,N]

~




G-21

500
N = 0,0600
Slope =  0.0289 ft/ft
B = 100.0000 ft
1 = 0.0000 q
Flow = 500.0000 cfs &
Velocity = 4.4702 ft/s L%
Depth =  1.1185 ft
frea = 111,8528 sq ft

P Spread = 100.0000 ft

.ou wish to perform another analysis? [y,Nl

9000
N = 0,0600
Slope =  0.0148 ft/ft
B = 250.0000 ft q
1 = 0.0000 M
Flow = 9000, 0000 cfs
Velocity = 8.0116 ft/s L«
Depth =  4,4935 ft
Area = 1123.3775 q ft

Spread = 250.0000 ft
Do you wish to perform another analysis? fy,N]



700

N = 0. 0700
. Slope = 0.0240 ft/ft

B = 70,0000 ft

4 = 0. 0000

Flow = 700.0000 cfs

Velocity = 5.0188 ft/s

Depth = 1.9925 ft

fArea = 139.4760 sq ft

Spread =  70.0000 ft

Do you wish to perform another analysis? [y,N]

1700
N = 0,060
Slope = 0,028 ft/ft
B = 90,0000 ft
1 = 0,000
Flow = 1700,0000 cfs
. Velocity = 6.9843 ft/s
Depth = 2,7045 ft
Area = 2434019 s ft

Spread = 90,0000 ft
Do you wish to perfors another analysis? Ly,NJ

M-10
CH-1

M-10
cH-t



L)

Slope

B

1

Flow
Velocity
Depth
frea

Spread

0. 0650
0.0225 ft/ft

100, 0000 ft
o M-11
900, 0000 cfs 1
(h-
4.9760 ft/s
1.8087 £t
180. 8665 sq ft

100. 0000 ft

Do you wish to perfors another analysis? (y,N]

Slope

Flow
Velocity
Depth
Area

Spread

n

"

u

0. 0500

0.0167 ft/ft

o M-l
m:m ‘«Jr

11,4835 ft/s
5.5981 ft
7837355 sq ft

1400000 ft

Do you wish to perform another analysis? [y,N)




G- 30

700

N = 0. 0800

Slope = 0.0167 ft/ft

B = 20.0000 ft

- M- 12
Flow = 700,0000 cfs

Velocity = 5.8034 ft/s c “ - l
Depth =  6.0289 ft

firea = 120.5774 sq ft

Spread =  20.0000 ft

Do you wish to perfors another analysis? [y,N]

N = 0.0800

Slope = 0.0314 ft/ft 'z

B = 100,0000 ft M

1 = " %
-

Flom = 1400,0000 cfs é

Velocity = S.763 ft/s

Depth = 2.4292 ft

firea = 242.9195 sq ft

Spread = 100,0000 ft

Do you wish to perform another analysis? [y,N]



G-31

N = 0.0650

Slope = 0.0315 ft/ft

B = 40,0000 ft

1 = 0.0000 M v , 9

Flow = 500.0000 cfs (
4

Velocity = 6.1213 ft/s c "

Depth = 2.0421 ft

Area = Bi,b823 sq ft

Spread = 40,0000 ft

‘you wish to perfors another analysis? {y,Ni

ettt

N = 0. 1000

0.0130 ft/ft

Slope
150.0000 ft

e M-1%

- -4
"

Flow = 9000,0000 cfs v
(H°

Velocity = 6.7485 ft/s

Depth = 8.8909 ft

Area = 1333.6295 sq ft

Spread = 150,0000 ft
Do you wish to perform another analysis? [y,N]




\

’

Project

Location Morgan City Wash

T, for Subarea rRo-\

Time of concentration (T.) or travel time (Ty)

By _QZQ__ DateM

Checked@ Date [0-26-

Assumed Watershed Conditions

FCD~Floodplain Delineation

T, for Routing Reach Bt

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,TR-55) ..................
2.  Manning's roughness coeff., n(table 3-1, TR-55) .......
3. Flow length, L(total Ls 300ft) ...... e ft
4. Two-yr 28-hrrainfall, P2 ....... ... ...l in
Land SIOP@, S . ..venrnit it fuft
08 =
6. , = 0007inly ComputeTy ............ hr * l;]
05 04
|’2 [
Shallow concentrated flow Segment ID
7. Manning'sroughnesscoeff.,.n ................ ...
8. Hydraulic radius r (appx - avg. depth) Est. ..............
9. Flowlength,L ........ooiiiiiiiiiiiiiiiiii .. ft
10.  Watercourseslope,s . ......ooieiiiii i iiianainaa... fuft
11.  Average velocity, V (Figure ) U ft/s ;
. L + I =
2. T =— ComputeTy ............... hr ‘
3600 V
Channel flow SegmentiD | ZU.A |ZH-B
-13.  Approximate flow rate, Q ...........eiiiiiiiiaiiians ttisec 200 | 4100
14, Top wid@ ........................................ ft 10| 180
15.  Hydraulic radius, Al oo Estimate ft 2.2 %L
16.  Channelslope, s ........coeeuiieemuaaaeaaannnannnn.. fwit G024 0,070
17.  Manning's roughnesscoeff.,n ........................ O.Qéé 0.055
18.  Average velocity, V (Figure ) TP ft/s 111 ]| .
19 Flowlength, L ... oiiiiiiiiiiiiieiiiaeaeananas ft {3300 1L0o0
20. Checkrestimate:Q = VxTxr = compare toline 13 2%‘( 4 1227
L + I =
2. T e Compute Ty .oivvevneenn.... he 008 1 1070 Q.78
22. Watershed or subarea T¢or Ty (add Ty insteps 6, 12and 21)  hr 0.2
Veloc: hHes -

G-32

Mﬁv\m’m‘g wakoa , QCMW( Mw\

Adapted fro

B Tlwald yr A balS &) Shioets

orksheet 3, SCS TR-55, Urban Hydrology for Small Watersheds)




Time of concentration (T or travel time (Ty)

‘project _FCD=Floodplain Delineation o770 oaé30r89

Location Morgan City Wash " Checked ___ Date
T, forSubarea - Assumed Watershed Conditions
T. for Routing Reach ET‘Q/
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, TR-SS) ..................
2. Manning's roughness coeff., n (table 3-1, TR-SS) .......
3. Flow length, L(total LS 300ft) ....................... ft
4. Two-yr 24-hrrainfall, P2 .......... ...l in
S. Land slope, s .. ..o iviiiiiiiiiiii it fuft
6. T, = %%‘.% ComputeTy ....oovnnnn. hr M z
2 [}
Shallow concentrated flow Segment 1D
7. Manning'sroughnesscoeff.,.n .............. ... ...l
8. Hydraulic radius r (appx - avg. depth) Est. ..............
9. Flowlength, L ... ...ttt ft
10.  Watercourse sloPe, s .....cuvenuerreeinennerannnnnnnn fuft
11.  Average velocity, V (Figure ) fus 1
12. T, = L Compute Ty ............... hr b |—=-
3600 V

Channel flow Segment (D | ZfM cU-p

-13.  Approximate flow rate,Q ............c.iiiiiiiaaa.s ttisec | DRO7 | [pBOT
14, TOPWIOIN, T .ottt ettt iiiinnnns # | {0 |72720
15.  Hydraulicradius, rsd = Alf .................... Esmatet | 2.8 | 2.4
16, ChannelsloPe, s ......ooovreeieienninieeeeaaens, fuit |24 0199)
17.  Manning’sroughnesscoeff.,n ........................ Q.00 2920
18.  Average velocity, V(Figure ) .......coeunneenn... fus 0.5 a10
19 Flowlength,L .....coviiniiiiniiiiiiiinrenainnnenn. ft | 3400 4@0{?
20. Checkrestimate:Q =VxTxr = compare toline 13 14 (09@2
21, 1, --37.%-\7 ComputeTy ......ceunn..... e (011 o4 L2 l0'7—5
22. Watershed or subarea T, or Ty (add Tyin steps 6, 12and 21) hr o2 5

(Adapted from Worksheet 3, SCS TR-SS, Urban Hydrology for Smalt Watershedﬁ)
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Time of concentration (T) or travel time (Ty)

‘project _FCD-Floodplain Delineation By _@Q_ patefe?@g%‘?
Location Morgan City Wash " Checked ____ Date
T, forSubarea Ro-2 Assumed Watershed Conditions

T, for Routing Reach &3~

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.

G 34

Sheet flow (Applicable to Tc only) ‘ Segment 1D
1. Surface description (table 3-1, TR-SS) ..................
2. Manning's roughness coeff., n (table 3-1, TR-55) .......
3. Flow length, L(total LS 300ft) ......c....ocvennnenn. ft
4. Two-yr 28-hrrainfall, P2 .......... ...l in
S. Land slopPe, s ......ciniiiiiiii ittt futt
6. T, = E;.‘:'_:'E:'_‘_‘:;.:_ ComputeTy, ............ hr ' =
Shallow concentrated ﬂbw Segment ID
7. Manning'sroughnesscoeff.,n .......................
8. Hydraulic radius r (appx - avg. depth) Est. ..............
9. Flowlength,L .......cciiiiiiiiiiiiiiniiiiniennennn. ft
10.  Watlercourseslope, s .. ....ccovieieiiiiiiiiireinneaans fuft
11.  Average velocity, V (Figure ) fus TJ___'
12. T 3—;—;7 ComputeTy ........c...... hr * l—=-
Channel flow Segment 10 DAV ,P
-13.  Approximate flow rate,Q ............oiiiiiiiiinnn.. tt3/sec @WO AQop
14, TOPWIBIN, T «oneneeen e e eaneanenens ft |200 |72720
1S. Hydraulicradius, re d = Afr ....ooonniinnnnnnn.. Esimateft | A.4 | 4.
16.  Channelslope,s ...........oeooeeeeiunieaannnnnnenn.. fut  10,0184910.0175
17.  Manning'sroughnesscoeff.,.n ........................ 0| O.060
18. Averagevelocity, V(Figure ____ ) ..........ccciunnn.. fus 1.0 0.%
19 Flowlength,L ......ccoiiiiiiiiiianiiieennnnennnnnn ft 1400 o000
20. Checkrestimate:Q = VxTxr = compare toline 13 <192% |8900
21, T, --3;-';7‘, Compute Ty  .ovoevvnnnnnnn.. he Q7% oo L2 048
22. Watershed or subarea T or Ty (add Tyinsteps 6, 12and 21)  hr O. 4 9

(Adapted from Worksheet 3, SCS TR-55, Urban Hydrology for Small Watersheds)



Time of concentration (T¢) or travel time (T) < o
'Proie a FCD-Floodplain Deilineation By ‘{?gz Date 22(b1 5

Location Morgan City Wash " Checked ﬁ.ﬁ:a Date /0-77"31

T, forSubarea ((0'4 Assumed Watershed Conditions
T, for RoutingReach . A

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 1D
1. Surface description (table 3-1, TR-55) ..................
2. Manning's roughness coeff., n (table 3-1, TR-55) .......
3 Flow length, L(total Ls 300ft) ...... eeteaereeeeaneas ft
4. Two-yr 24-hrrainfall, P2 ...l in
S. Land SlOPe, S ...ouiuinit ittt i fuft
08 =
6. T = 0007taly ComputeT, ............ he + l._
05 04
l’2 [
Shallow concentrated flow Segment ID
Manning'sroughnesscoeff.,n ............... ...l
‘ 8. Hydraulic radius r (appx - avg. depth) Est. ..............
Flowbkength, L ......cooiinimiiiiiiiiiiiiiiinannnn. ft
10.  Watercourseslope,s ........oviiuiiiiiiiinnininnnnnan fuft
11.  Average velocity, V (Figure ) O fus 1
+ =
12. T = L ComputeTy ............... hr .
3600 V

Channe! flow Segment ID !2“ griu,n
-13.  Approximate flow rate,Q ..............ooiiiiiiinnns tysec  |Aooo 14000

2

14, TOPWILEh, T ..iittiiiiaiiiieeeeeiaaeeenaaeans ft |200 m

15. Hydraulicradius, r=d=Alr ...l Estimate ft 4:‘% 4 A

16.  Channel sloP@, S .. .....couveenurennneraireernnnnnnnn. fure  (QO1RUC.0179
17.  Manning's roughnesscoeff. n ........................ Q.00010.050]

18. Averagevelocity, V(Figure ____ ) ............oooaL.. fus ﬁ . 3 6 .q
19 Flowlength,L ......ccoiiieieinnieariiineaiiiaaannns ft | {10 ] A100
20. Checkrestimate:Q = VxTxr = compare toline 13 4 q007
L + =
. A T e ComputeTy ..ooveverennn... be 1003 4010 l_ 712
o 22. Watershed or subarea T, or Ty (add Tyin steps 6, 12and 21)  hr ' % ﬁ‘(#

(Adapted from Worksheet 3, SCS TR-SS5, Urban Hydrology for Small Watersheds)
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!
Project

Location Morgan City Wash

Time of concentration (T.) or travel time (Ty)

FCD-Floodplain Delineation

T, forSubarea 2.0 —/ Assumed Watershed Condition

T, for Routing Reach =] Cond T

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

Sheet flow (Applicable to T¢ only) , Segment ID
1 Surface description (table 3-1, TR-SS) ..................
2 Manning's roughness coeff., n (table 3-1, TR-55) .......
3.  Flowlength, L(totalLs 300ft) ...... e eeeeeeeeenaaes ft
4 Two-yr 24-hrrainfall, P2 ...l in
5 Land slopPe, S ....ovuiiiiriiiieieieii i iiieaaas futt
6. T = 2‘.;%%':'-";— ComputeTy ............ hr
P [ ]
Shallow concentrated flow Segment ID
Manning's roughnesscoeff.,n .............. ...
8. Hydraulic radius r (appx - avg. depth) Est. ..............
9. Flowlength,L ......cooviniiniiieiiiiiiiiiannnnnns ft
10.  Watercourseslope,s .........coiviiiiiiiiaiiiiiinias fuft
11.  Average velocity, V (Figure ) S fus
122 7 = as%\; ComputeTy ............... hr
Channel flow Segment 1D
-13.  Approximate flow rate,Q ............iiieiiiiiaan. ft3/sec
14, Topwidth, T .. ... oottt ft
1S. Hydraulicradius, r=d = Al ...l Estimate ft
16. Channelslope,s .......coovvininiuniieiinriinnnnenns fuft
17. Manning'sroughnesscoeff. n ........................
18. Averagevelocity, V(Figure ____ ) ............c.oa.ll fts
19 Flowlength,L ......ccoiiiiiiiiiiiiiiiiiiienannnn. ft
20. Checkrestimate:Q =VxTxr=_____ compareto line 13
2. T, -a-:.%v | ComputeTy .ovevevnnnnnnn.. hr“
22.

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

Watershed or subarea T, or Ty (add Tyinsteps 6, 12and 21) hr

By _&2__ Date%&;@ﬂ

Checked@ pate 10-27-37

o]

U-1

| q009

250

45

0148

A%

8.0

02

/fzfo ! 447k

g

+

0.3l

0.1%

049

0.49

(Adapted from Worksheet 3, SCS TR-SS, Urban Hydrology for Small Watersheds)
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’
Project

Location Morgan City Wash

T, forSubarea

Time of concentration (T¢) or travel time (Ty)

FCD-Floodplain Delineation

T, for Routing Reach s

oy TR 0aeZ3089
Checked @ Date 10727-84

-5 Assumed Watershed Condition

G 37

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, TR-55) ..................
2 Manning's roughness coeff., n (table 3-1, TR-55) .......
3. Flow length, L{total LS 300ft) ....................... ft
4 Two-yr 24-hrrainfal,P2 .. ...l in
S Land SlOP@, S ...ovoiueiniiiiiiei ittt eaaaas fuft
6. T = ES—"&'E;:— ComputeTy ............ hr ha =
2 ]
Shallow concentrated flow Segment |D
7. Manning'sroughnesscoeff., n ................ ...
8. Hydraulic radius r (appx - avg. depth) Est. ..............
9. Flowlength,L ... ...oviiniiiiiiiiii i, ft
10.  Watercourseslope, s .........ocoviniiinernranneanannn fuft
11.  Average velocity, V (Figure ) N fus 1
12. T - a-a_:)-\-r ComputeTy ............... hr =
Channel flow ~ Segment D 49_‘-@ ¥
-13.  Approximate flowrate,Q .......... ...l ftd/sec AQWQ
14, TOPWILIR, T L..otiiieiineiiieneeinaeeeaans. ft 4D
1S. Hydraulicradius, r=d = Aly ... ... ...l Estimate ft ?.6
16.  ChannelSIOPe, S .......oevverreeinnnrairnrneeeeeann. fuft 0,0117
17.  Manning's roughnesscoeff.,.n ................oo.uee. 0.250)
18.  Average velocity, V (Figure ____) I ft/s 1.7 B
19 FIOWIENGIR, L . ..viieeireeeeiiiiieeeienanniiiaaeanns ft 4&@
20. Checkrestimate:Q =VxTxr= compare toline 13 Gf‘mq
21, T '—aa%i ComputeTy .ooovvnnnnennnn. hr EU.“ ll| (/A K
22. Watershed or subarea T, or Ty{add Tyinsteps 6, 12and 21) hr : 0 z 5

(Adapted from Worksheet 3, SCS TR-55, Urban Hydrology for Small Watersheds)



Time of concentration (T¢) or travel time (T) G -38

‘projet _FCD-Floodplain Delineation By , Date73£>_c_g 89
Location Morgan City Wash  Check Date /0/2 7[8’2
.‘ T, forSubarea L Assumed Watershed Conditions
(LD

T, for Routing Reach R-to

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, TR-55) ..................
2 Manning's roughness coeff., n (table 3-1, TR-55) .......
3. Flow length, L(totai LS 300 ft) ...... e eeeiereeeeeas ft
4 Two-yr 24-hreainfall, P2 ... in
S Land sloPe, s . .cvniiriiii i fuft
6. L ‘%&‘i:.'.:_ ComputeT; ............ hr * - = -
2 L]
Shallow concentrated flow Segment iD
'~ Manning'sroughnesscoeff.,n ........ ...
8. Hydraulic radius r (appx - avg. depth) Est. ..............
. 9. Flowlength, L .....ociiiiiiiiiiiiiiiinienanenns ft
10. Watercourseslope,s ..........civunreineiniranenaanns fuft
11.  Average velocity, V (Figure ST PR fus =L
12. T = ﬁ ComputeTy ............... hr * -
Channel flow 7 Segment!D IZUl-| |Z1-M
-13.  Approximate flowrate,Q ........... .. ...l tisec 1000 Ao0@
18, Topwidth, T ..ottt t | {10 |50
15. Hydraulicradius, r=d = Al ................... Esimatet | 1.4 | 89
16.  ChannNelSIOPE, S «.ouvvonrreareeeinaeeeeinnnnneans fuft Pyﬁ‘l J10.0130
17. Manning's roughnesscoeff.,n ........................ 0.2\ 0,10
18.  Average velocity, V(Figure ___) ..............c...n s (o]l LT |
19  Flowlength,L ...............iiiill [ERTETE R 1LA00 $H109|
20. Checkrestimate:Q = VxTx r= __A_'__v;:é;npﬂare toline 13 m= 9745
. 21, T, -ﬁ Compute Ty ....ooevnnnnn.n he 1O19 f[ 0342 1¢.6%

22. Watershed or subarea T¢or Ty (add Tyin steps 6, 12and 21) hr

.53

(Adapted from Worksheet 3, SCS TR-S5, Urban Hydroiogy for Small Watefsheds)



G-39

N = 0. 0550
Slope = 0.0394 ft/ft
A

B = 70,0000 ft ﬂ
1 = 0. 0000

(k-
Flow = 2600.0000 ofs
Velocity = 11,2173 f/s
Depth = 3.3112 ft
firea = 231.7850 sq ft
Spread = 70.0000 ft

Do you wish to perform another analysis? [y,N)

N = 0.05%
Slope =  0.0286 ft/ft
o
B = 150.0000 ft
z = 0.0000 ‘:"" !35
-
Flow = 4100.0000 cfs

Velocity = 8.5637 ft/s
Depth = 3.1918 ft

firea

478.7648 sq ft

Spread = 150.0000 ft
Do you wish to perform another analysis? Cy,N]



N = 0.0500
Slope =  0.0147 ft/ft

B = 180.0000 ft

1 = 0,0000 ﬁ' L
Flow = 5600, 0000 cfs &
Velocity = 8.5136 ft/s w 7Y
Depth =  3.7848 ft

firea = 681,2593 sq ft

Spread = 180,0000 ft
‘you wish to perform another amalysis? [y,N]

6800
N = 0.0500
Slope =  0.0195 ft/ft
B = 220.0000 ft R . ?«
1 = 0.0000 D
Flw = 6800,0000 cfs C“\ *
. Velocity = 9.1541 ft/s
Depth =  3.375 ft
firea = 742,833 sq ft

Spread = 220,0000 ft
Do you wish to perform another analysis? [y,N]

G-40



Y

G-41

0. 0600 -

0.0175 ft/ft Q:'))
220, 0000 ft |

o -

B =

2 = 0.0000 _ E
Flow = 9000.0000 cfs O“
Velocity = B.BASE ft/s

Depth =  4.6248 ft

frea = 1017.4570 sq ft

Spread =  220,0000 ft

Do you wish to perform another analysis? [y,N]

N = 0.0600
Slope = 0.0175 ft/ft
B = 2200000 ft « ’g
2 = 0.0000
“ ¢
Flow = 9000, 0000 cfs C
Velocity =  8.8456 ft/s
Depth =  4.6248 ft
frea = 1017.4570 sq ft

Spread = 220.0000 ft
Do you wish to perform another analysis? [y,N]

¢
L0700
0. e/t

: N
51



Slope

B

1

Flow
Velocity
Depth
firea

Spread

0. 0600

0.0182 ft/ft

200. 0000 ft

0. 0000

9000, 0000 cfs
9.2746 ft/s
4.8520 ft

970.3970 sq ft

200. 0000 ft

.~ you wish to perform another analysis? [y,N)

Slope

B

z

Flow
Velocity
Depth
RArea

Spread

"

0. 0500

0.0129 ft/ft
230. 0000 ft

0. 0000
9000. 0000 cfs

8,839 ft/s

4.4168 ft
1013.8652 sq ft

230, 0000 ft

Do you wish to perform another analysis? [y,N]

Q,

Q,‘V
cH -

GC-42



N = 0. 0600
Slope = 0.0148 ft/ft
B = 230.0000 ft

1 = 0. 0000

Flow = 9000.0000 cfs

Velocity = 8.0116 ft/s

Depth 4.4935 ft

firea 1123.3775 sq ft

Spread = 250.0000 ft
Do you wish to perform another analysis? [y,N]

y
ﬁ,,x




N = 0. 0500
Slope = 0.0177 ft/ft
B = 140.0000 ft

) = 0. 0000

Flow = 9000, 0000 cfs
Velocity = 11,699 ft/s
Depth = 5.4947 ft
Area = 769.259%2 sq ft
Spread =  140.0000 ft

Do you wish to perform another analysis? [y,N]

.’

x4
oot

G-4¢



Slope

B

z

Flow
Velocity
Depth

frea

Spread

u

1]

0. 0500
0.0094 ft/ft

20. 0000 ft

9000, 0000 cfs
10. 1294 ft/s
1.4042 ft

868. 5040 sq ft

120.0000 ft

Pn you wish to perform another analysis? [y,N]

Slope

B

z

Flow
Velocity
Depth
frea

Spread

0. 1000
0.0130 ft/ft

30,0000 ft

9000. 0000 cfs
6. 7485 ft/s
8.8909 ft

1333.6295 sq ft

150.0000 ft

Do you wish to perform another analysis? [y,N]

ﬂl,
et

'Qb
GU'M
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Chapter 3: Time of concentration and travel time

Travel time (Ty) is the time it takes water to travel
from one location to another in a watershed. Ty is a
component of time of concentration (T,), which is the
time for runoff to travel from the hydraulically most
distant point of the watershed to a point of interest
within the watershed. T, is computed by summing all
the travel times for consecutive components of the
drainage conveyance system.

T, influences the shape and peak of the runoff
hydrograph. Urbanization usually decreases T,
thereby increasing the peak discharge. But T, can be
increased as a result of (a) ponding behind small or
inadequate drainage systems, including storm drain
inlets and road culverts, or (b) reduction of land slope
through grading.

Factors affecting time of concentration
and travel time

Surface roughness -

One of the most significant effects of urban
development on flow velocity is less retardance to
flow. That is, undeveloped areas with very slow and
shallow overland flow through vegetation become
modified by urban development: the flow is then
delivered to streets, gutters, and storm sewers that
transport runoff downstream more rapidly. Travel
time through the watershed is generally decreased.

Channel shape and flow patterns

In small non-urban watersheds, much of the travel
time results from overland flow in upstream areas.
Typically, urbanization reduces overland flow lengths
by conveying storm runoff into a channel as soon as
possible. Since channel designs have efficient
hydraulic characteristics, runoff flow velocity
increases and travel time decreases.

Slope

Slopes may be increased or decreased by
urbanization, depending on the extent of site grading
or the extent to which storm sewers and street
ditches are used in the design of the water

management system. Slope will tend to increase
when channels are straightened and decrease when
overland flow is directed through storm sewers,
street gutters, and diversions.

Computation of travel time and
time of concentration

Water moves through a watershed as sheet flow.,
shallow concentrated flow, open channel flow, or
some combination of these. The type that occurs is a
function of the conveyance system and is best
determined by field inspection.

Travel time (Ty) is the ratio of flow length to flow
velocity:

L
N (Eq. 3-1]
T =350 v

where

T¢ = travel time (hr),

L = flow length (ft),

V = average velocity (ft/s), and
3600 = conversion factor from seconds to hours.

Time of concentration (T,) is the sum of T, values for
the various consecutive flow segments:

Tc = Ttl + th + .. T[m [Eq. 3‘2]
where ‘

T, = time of concentration (hr) and
m = number of flow segments.

(210-VI-TR-55, Second Ed., June 1986) 31



‘ .50 = pu —— -

~.~!

20 -

10 =

D

&
ey

Watercourse slope, ft/ft

.02 = S

edl

Pdv

.005 =
" ' ' R '
1 2 4 6 10 20
: Average velocity, ft/sec -

Figure 3-1.—Average velocities for estimating travel time for shallow concentrated flow.

® | o &

3.2 | (210-VI-TR-55, Second Ed., June 1986)



Sheet flow

Sheet flow is flow over plane surfaces. It usually
occurs in the headwater of streams. With sheet flow,
the friction value (Manning’s n) is an effective
roughness coefficient that includes the effect of

~ raindrop impact; drag over the plane surface;

obstacles such as litter, crop ridges, and rocks; and
erosion and transportation of sediment. These n
values are for very shallow flow depths of about 0.1
foot or so. Table 3-1 gives Manning's n values for
sheet flow for various surface conditions.

For sheet flow of less than 300 feet, use Manning’s
kinematic solution (Overton and Meadows 1976) to
compute Ty

T, = 2007 (a3 [Eq. 3-3]
(P2)0.5 s04

Table 3-1.~Roughness coefficients (Manning’s n) for
sheet flow

Surface description n!

Smooth surfaces (concrete, asphalt, gravel, or

Dare Soil) . vovieer ettt arerea s 0.011
Fallow (noresidue) .........coovveviinnennnnns 0.05
Cultivated soils:

Residue cover €20% ......cccviiiiiiieiann 0.06

Residue cover >20% .....coveveveivininens 0.17
Grass:

Short grass prairie ..........cooiiiiiiinnn 0.15

Dense grasses? ........coviveinrnrnieinnnnns 0.24

Bermudagrass..coocevaiiariiniciiiiineeaes 041
Range (natural) .......coviiviiiviniiininaen, 0.13
Woods:3

Light underbrush..............cccooviiaei, 0.40

Dense underbrush ..........cccieiieiianan. 0.80

The n values are a composite of information compiled by Engman
(1986).

2[ncludes species such as weeping lovegrass. bluegrass, buffale
grass, blue grama grass, and native grass mixtures.

3When selecting n, consider cover to a height of about 0.1 ft. This
is the only part of the plant vover that will obstruct sheet flow.

where

Ty = travel time (hr),
n = Manning’s roughness coefficient (table 3-1),
L = flow length (ft),

—=P; = 2.year, 24-hour rainfall (in), and

s = slope of hydraulic grade line (land slope,
f/ft).

This aimpliﬁed form of the Manning"s kinematic
solution is based on the following: (1) shallow steady
uniform flow, (2) constant intensity of rainfall excess
(that part of a rain available for runoff), (3) rainfall
duration of 24 hours, and (4) minor effect of
infiltration on travel time. Rainfall depth can be
obtained from appendix B.

Shallow concentrated flow

After a maximum of 300 feet, sheet flow usually
becomes shallow concentrated flow. The average
velocity for this flow can be determined from figure
3-1, in which average velocity is a function of
watercourse slope and type of channel. For slopes
less than 0.005 ft/ft, use equations given in appendix
F for figure 3-1. Tillage can affect the direction of
shallow concentrated flow. Flow may not always be
directly down the watershed slope if tillage runs
across the slope.

After determining average velocity in figure 3-1, use
equation 3-1 to estimate travel time for the shallow
concentrated flow segment.

Open channels

Open channels are assumed to begin where surveyed
cross section information has been obtained, where
channels are visible on aerial photographs, or where
blue lines (indicating streams) appear on United
States Geological Survey (USGS) quadrangle sheets.
Manning’s equation or water surface profile
information can be used to estimate average flow
velocity. Average flow velocity is usually determined
for bank-full elevation.

(210-VI-TR-55, Second Ed., June 1986) , 3.3



Manning's equation is

1.49 r23 512

n

[Eq. 3-4]

where

V = average velocity (ft/s),
r = hydraulic radius (ft) and is equal to a/py,
cross sectional flow area (ft2),
pw = wetted perimeter (ft),
s = slope of the hydraulic grade line (channel
slope, ft/ft), and
n = Manning's roughness coefficient for open
channel flow.

(]
o

Manning’s n values for open channel flow can be
obtained from standard textbooks such as Chow
(1959) or Linsley et al. (1982). After average velocity
is computed using equation 3-4, T, for the channel
segment can be estimated using equation 3-1.

Reservoirs or lakes

Sometimes it is necessary to estimate the velocity of
flow through a reservoir or lake at the outlet of a
watershed. This travel time is normally very small
and can be assumed as zero.

Limitations

e Manning’s kinematic solution should not be used
for sheet flow longer than 300 feet. Equation 3-3
was developed for use with the four standard
rainfall intensity-duration relationships.

o In watersheds with storm sewers, carefully
identify the appropriate hydraulic flow path to
estimate T,. Storm sewers generally handle only a
small portion of a large event. The rest of the
peak flow travels by streets, lawns, and so on, to
the outlet. Consult a standard hydraulics textbook
to determine average velocity in pipes for elther
pressure or nonpressure flow.

e The minimum T, used in TR-55 is 0.1 hour.

0

e A culvert or bridge can act as a reservoir outlet if '
there is significant storage behind it. The
procedures in TR-35 can be used to determine the
peak flow upstream of the culvert. Detailed
storage routing procedures should be used to
determine the outflow through the culvert.

Example 3-1

The sketch below shows a watershed in Dyer
County, northwestern Tennessee. The problem is to
compute T, at the outlet of the watershed (point D).
The 2-year 24-hour rainfall depth is 3.6 inches. All
three types of flow occur from the hydraulicaily most
distant point (A) to the point of interest (D). To
compute T, first determine T, for each segment
from the following information:

Segment AB: Sheet flow; dense grass; slope (s) =

0.01 ft/ft; and length (L) = 100 ft.

Shallow concentrated flow; unpaved;

s = 0.01 ft/ft; and L = 1400 ft.

Channel flow; Manning's n = .05; [
flow area (a) = 27 ft2; wetted )
perimeter {py) = 282 ft; s = 0.005

ft/ft; and L = 7300 ft.

Segment BC:

Segment CD:

See figure 3-2 for the computations made on
worksheet 3.

100 £ 1,400 ft 7,390 ft

P
-

(not to scale)

34 | (210-VI-TR-55, Second Ed., June 1986)



G-50

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

ot

b project M eavenly Acres By Dw pate ‘olclas

Location Y€ C°”"4V)T¢*'\€€$ee_ Checked ¥%/ Date jol8las

Circle one: Present ( Developed )
; Circle one: ® ‘l': through subarea

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

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

) Sheet flow (Applicable to Tc only) Segment ID AB
DENL B

1. Surface description (table 3»1) .cevevvcancas &RASS

2, Manning’s roughness coeff., n (table 3-1) .. O.ZL\'

3. Flow length, L (total L € 300 £t) seveeeea. e | VOO

6. Tuomyr 24-hr rainfall, Py seeierieencnsneens i | 3.0

S. Land Sl0pe, 8 secesessenscesavecscsnasenanss fL/fL Q0|

. 0.8

6. ‘l't - l’-o—gj—s% Compute Tc csenne hr 0-30 + . - 0.30
P, " s’
2

Shallow concentrated flow Segment ID BC-

7. Surface description (paved or unpaved) ..c.. U\M"-“'eJ

'_," B. Flow length, L eeeevcecvevsccccescssceenenes ft | 1 OO

9. WaLercourse $10PE, 5 seecescceccscocnsaaness fE/fL | OO\

10, Average velocity, V (ffgure 3=1) ceeevecsess ft/s \. 6

L »
T 11. Tt -33-0_0_—\1' Compute ‘l.'t esvses hr 0.241+ O.Zq
7 Channel flow Segment ID [ »)

12. Cross sectional flow area, 8 cccececncsscess ftz 27

13, Vetted perineter, Py seesceccccecssssersnsne ft 23'2

14, Hydraulic radius, t© .p—" COmpUte T covvase ft o,QS‘I
v

15. Channal 8l0PE, 8 ccecorenscencocscscecscenss fL/fL O-Dos

16, Manning’s roughness coeff., N secevccancnces [oN-1Y
2/3 172
17, V= 1.49 rn : Compute V seveese ft/s _g.og
18. Flow lcngth, fe 7300
L -
19. Tt * 36007V Compute ‘l‘t cescne he 0.49 |+ O-qq

20. Watershed or subares ‘l‘c or ‘It (add ‘r: in steps 6, 11, and 19) ....... Wr "53

Figure 3-2,—Worksheet 3 for example 3-1.

(210-VI-TR-55, Second Ed., June 1986) 33




APPENDIX H

CALCULATIONS:

MUSKINGUM ROUTING

PARAMETERS

16923-£10.4-R30



H-1

8.0.No. (6923 -HPH
n B|gker Subject: FCDMC F‘OOCQ Plﬂ"\/\ De \ |'Wea+'.0”\ :
| ginee MO(%OU/\ C(t-»% Wash SheetNo. _____ of
. ) M Uus ki V\%UW\ ?OU’\'\'VU\%YQ M{"Sorawing No.

~J
Computed by %Jﬂ/ﬁ? Checked By ,f? 4’ Date //' / {/77

AMSKK =K = reacl travel $imne (hvs)
NMIN -4t = @mpg*u,‘rw nrerval CW\M)
X = Mus\é(wﬁuvm wcughhn?\ﬂ ctor

NSTPS = 9 = numbev of sub-reach Caleulabions G'n#eget)
Atz wimudes  (selected interval)
X=0.2 (estimated)
K from travel time Qompuﬁ‘hé‘m <hects

4 < Kelo <« V.

Reach| 2<"*>=mﬂ‘:2>‘ fwg;b\oﬁ S\((zlelc(—eo( RouTiNe INPuT
£ , F < n a
‘_ b (hrs) 071%% <!€Ln,%) = L6é] W\CS:SPUM;@) nue ID NSTPS AMSKK X
R-1 |0.28 280 24ém €3 | 3 |RMY B 0.8 oz
2 a™
259 2N <3 3 |eM 3 025 02
R-2 |0.28 =
R-3 |0.48 4—,%2 RN S kM 5 048 0:
490 34m4éb | 5 [RM 5 0¥ 0
R-S |o.1 Lle | € ngl I v | 0Nl oz
R-b |0.53 %@9 44meT | 6 lem 6 o053 O4
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