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1. INTRODUCTION
The purpose of this report is to document the assumptions and methodolo-

gies used to develop the hydrology for the Concept Drainage Plan for 2.4 miles
of the Outer Loop Freeway Project, extending south along Pima Road from the -
Central Arizona Project Aqueduct (CAP) to the Salt River Indian Reservation
Boundary.

The following sections of this report present a discussion of drainage
area characteristics, meteorological conditions, and the results of the hydro-
logic modeling process that was undertaken to develop the rainfall/runoff data
required for the design of a cross-drainage system for this reach of the

freeway.
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I1. DRAINAGE BASIN CHARACTERISTICS
2.1 Drainage Area

Figure 2.1 presents a vicinity map showing the preliminary freeway align-
ment and the perimeter of the drainage area contributing runoff to this
segment of the freeway. The total contributing drainage area shown on Figure

2.1 is 4.22 square miles.
Although the natural watershed for this reach of the Outer Loop extends

“"into the McDowell Mounta1ns, and encompasses nearly 22 square miles, a major

change to the watershed boundaries occurred with construction of the CAP
aqueduct. In order to protect this reach of the aqueduct from flooding, the
Bureau of Reclamation has constructed a series of earth-embankment, flood
control structures known as the Paradise Valley Detention Dikes. The design
storage'requiremeht for these structures was based on the summation of the
water volume from the maximum probable and 100-year floods, plus an allowance
for the estimated 100-year sediment inflow. Since these structures were
designed with a high hazard potential (due to high downstream population den-
sity), and for a flood event in excess of the design requirements for the
Outer Loop cross-drainage system (100-year), Jjustification exists for
excluding the dra1nage area controlled by these structures from the contri-
buting drainage area used in the hydrologic model for this reach of the Quter
Loop. Accord1ngly, the. hydro1og1c model d1scussed in Sect1on IV of this
report, is based on the 4.22 square mile dra1nage area shown in Figure 2.1.

2.2 Land Use

The northeastern part of Scottsdale, in which the project area is
located, is undergoing very rapid development. As of June 1986, approximately
50% of the contributing watershed is still undeveloped. Figure 2.2 is an
aerial photograph of the project area which shows the degree of development
existing as of June 25, 1986. In reviewing (via aerial photographs) the
degree of development that has taken place from 1985 to 1986, it appears cer=-
tain that the entire 4.22 square mile drainage area will be developed within

the next few years.

It is important to ‘Consider future iand use plans for the watershed
because of the impact that land use changes may have on the hydrologic
response of the area.. The increase in the amount of impervious surface area
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and the concentration of flows in streets or improved channels can signifi-

cantly increase both runoff .volumes and peak discharge rates. In order to
investigate the potential for such changes, contact was established with the
City of Scottsdale. The City provided a copy of the Land Use Element,
General Plan, Scottsdale, Arizona (1/1984). This plan projects the entire

contributing drainage area as ultimately becoming about 75% residential (with
density varying from less than 1 dwelling unit per acre to as many as 22
dwelling units per acre) and the remaining 25% being a combination of commer-
cial, cultural/institutional, office, industrial, utilities, and developed
open space.

Discussions with the City of Scottsdale indicated that their drainage
ordinance will require any future development to comply with the requirement
that "peak rates of outflow from developed property be no greater than the
peak rates of runoff from the same property under natural conditions with no
deve10pment.“ As long as this ordinance is enforced, the undeveloped portions
of the watershed can be modeled in their natural condition without the threat
of future development causing an increase in flooding potential. This assump-
tion was utilized in selecting SCS curve numbers for the HEC-1 model that was
used to generate the rainfall/runoff response for the watershed.

2.3 Soil Type and Vegetation
Soils information is needed in order to model the infiltration charac-

teristics of the watershed. Such information is generally available from Soil

Survey Reports published by the Soil Conservation Service (SCS). The water-
shed for this project was included in the Soil Survey of Aguila-Carefree Area,
Parts of Maricopa and Pinal Counties, Arizona, U.S. Department of Agriculture,
April 1986. | »

Using the standard SCS hydrolog1c soil group classification system, an
estimate can be made of the runoff potential of the soils within any given
sub-basin of the project watershed. The SCS system is based on four hydrolo-
gic soil groups, A through D. Soils in group A have very low runoff potential
(i.e., high infiltration rate), those in group B have moderately low runoff
potential, those in group "¢ have moderately high runoff potential, and those
in group D have high runoff potential (i.e., very slow infiltration rate).

Figure 2.3 illustrates the composition of the project watershed in terms
of hydrologic soil groups. Thé information in this figure is based on the
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previously referenced soil survey. As can be seen from Figure 2.3, the
watershed is primarily composed of Group B soils, with a small mixture of A

~and B soils along the northeastern perimeter.

The vegetation pattern for the undeveloped portibn of the watershed is
typical desert brush consisting of mesquite, creosote bush, palo verde and
acacia trees, cacti, etc. The developed portions of the watershed exhibit a
mixture of grass and desert landscaping.

The soils and vegetation data were used in conjunction with existing land
use patterns to select Soil Conservation Service (SCS) curve numbers. These
curve numbers, which model the hydrologic abstractions and infiltration
characteristics of the watershed, are discussed in detail in Section 4.3 of
this report.

2.4 Existing Drainage Facilities

The majority of the watershed drains to the Camelback Walk channe] which
crosses Pima Road approximately 3/4-mile south of Shea Boulevard. This is a
large, man-made channel (bottom-width = 50 feet upstream of Pima Road, with a

~ depth of approximately 10 feet) that extends from Shea Boulevard (just west of

92nd Street), downstream through McCormick Ranch (bottom-width of 150 feet and
a depth of 7 feef), and ultimately outlets to Indian Bend Wash. Through the
study area, water flows into this channel from both natural tributary channels
and underground pipes connected to catch basins along the streets.

The ‘second most prominent drainage channel in the watershed is located
along the east side of Pima Road. ~ This channel alignment varies in cross-
sectional geometry as it extends from near Greenway Road on the north to
Camelback Walk on the south. Improvements to the channel are occurring
simultaneously with the development of land along the east side of Pima Road.
In all probability, this channel will be replaced as part of the cross-
drainage system to be developed for this reach of the Outer Loop.

The natural tributary washes in the watershed are also undergoing impro-
vement as development occurs adjacent to the washes. Such .improvements
include widening, channel shaping and removal of vegetation. In some 1nstan-

ces, channel lining ‘(concrete) has also been used.

Aside from channel improvements, there are small detention/retention
basins within some of the newer developments. The storage effect of these
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basins was considered in the selection of SCS curve numbers, Specific curve
number values used for each sub-basin are presented and discussed in Section
4.3 of this report.
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III. RAINFALL CHARACTERISTICS

The hydrologic response of a watershed is dependent upon rainfall charac-
teristics such as depth, duration, and the spatial and temporal distribution
of the rainfall event. ‘The rainfall depth is a function of the probability of
occurrence and the duration of the event. This probability is expressed as a
recdrrence interval (50-year, 100-year, etc.), which is defined as the average
interval of time within which the magnitude of an event will be equaled or
exceeded once. Mathematically, recurrence interval is defined as the recipro-
cal of the probability of occurrence.

Evaluating storms with different recurrence intervals 1is required when
considering the risk and economic factors associated with the design of a
drainage system for a specific meteorological event. In order to incorporate
a risk analysis into the freeway design process,lADOT has requested that both
the 50- and 100-year storms be evaluated as part of the hydrologic analysis
for the Outer Loop.

Rainfall depths for the project ‘drainage area were developed using
isopluvial maps and regression equations presented in the Precipitation-
Frequency Atlas of the Western United States, Volume VIII - Arizona. Table

3.1 summarizes the precipitation calculations for the 50- and 100-year storms.
Due to the small size of the project drainage area (4.22 square miles), an
areal reduction factor was not applied to the point preéipitation values.

In order to analyze the sensitivity of the watershed to the temporal
distribution of rainfall, 1-, 3-, 6-, and 24-hour storms were evaluated. The
hypothetical storm subroutine in HEC-1 was used to distribute the rainfall for
each of these events. Figure 3.1 presents a graphical comparison of the tem-
poral distribution for each of the four referenced durations. For comparative
purposes, the standard 24-hour SCS Type 1, Type II, and Type 1IA distributions
are also shown on Figure 3.1.

A1l seven of these distributions were evaluated using the HEC-1 model.
The selection of the design storm is discussed in Section 4.4.
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TABLE 3.1
RAINFALL DEPTHS AS A FUNCTION OF RECURRENCE INTERVAL AND DURATION

Point Precipitation Values (inches)

Recurrence Interval Duration (hours)

(Years)
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IV. HYDROLOGIC MODEL - (HEC-1)
A computerized rainfall/runoff model was developed for the watershed

using the U.S. Army Corps of Engineers Flood Hydrograph Package (HEC-1).
HEC-1 uses numerical parameters to describe the amount and temporal distribu-
tion of rainfall, the runoff characteristics of the watershed, and the
hydraulic properties of channels that collect and convey the direct runoff to
concentration points. The computer output provides a runoff hydrograph at
user selected locations. These hydrographs can be used to design drainage

‘channels, detention/retention basins, or to evaluate the capacity of existing

drainage facilities.
This section of the report presents a detailed discussion of specific

components of the computer model ~that was: created to simulate the
rainfall/runoff response of the watershed. The results of the modeling pro-
cess are also presented along with a brief discussion of model verification.

4.1 Delineation of Drainage Sub-Basins

The 4.22 square mile watershed was subdivided into 29 sub-basins that
were considered to have relatively homogeneous hydrologic properties within
their boundaries. Since current topographic maps for the drainage area were
not available, sub-basin delineations were based on a review of -aerial pho-
tographs, U.S.G.S. 7.5-minute quadrangle maps, and extensi#e field inspec-
tions. Where available, grading and drainage plans were also obtained from
the City of Scottsdale for individual developments within the watershed.
Figure 4.1 presents a June 1986 aerial photograph of the project area with
superimbosed sub-basin boundaries.

It should be noted that there is a trapezoidal shaped area of approxima-
tely 0.4 square miles which lies west of 96th Street between the Salt River
Indian Reservation Boundary and the southern bondaries of Sub-Basins 13 and
29. This area drains primarily to the intersection of Pima Road and Via
Linda, at which point it will continue southerly along the east side of Pima
Road. Since it is not feasible to force this drainagelnorth to the Camelback

‘Walk-"channel, this area has been excluded from the hydrotogic -analysis—for

this reach of the Outer Loop. It is recommended that this small sub-basin be
included as part of the hydrologic analysis for that reach of the Outer Loop

extending south of the reservation boundary.
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4.2 Interception/Infiltration
Precipitation losses due to interception and infiltration were modeled

using the SCS curve number option in HEC-1. “Selection of curve numbers was
based on information gathered on type of soil cover, planned land use, soil
moisture conditions, and detention/retention basins. Composite curve numbers
were developed for each sub-basin to account for the combined effect of these

drainage basin characteristics.
The primary guide used in selecting curve numbers was the City of

Scottsdale's manual entitled Design Procedures and Criteria, Section 2,
Drainage Report Preparation. Figure 2-16 of that report presehts curve num-

bers for developed residential areas. The undeveloped portions of the basin
were assumed to have desert brush with 15% cover density. For soil group B,
and in accordance with SCS curves for desert brush vegetation, the curve

“number for undeveloped land is 83. All sub-basins were assumed to have soil

group B as the type of soil cover. It is assumed that any variation of soil
characteristics within this general classification will not have a significant
effect on the infiltration characteristics.

Planned land use varies significantly throughout the basin and includes
residential, commércia], and developed open space areas. Figure 4.2 shows the

‘planned land use within the watershed and is based on the "General Plan" for

land use prepared by the City of Scottsdale. Table 4.1 shows the curve num-
bers that correspond to land use categories. The land use is predominantly
either residential or commercial. Large areas of developed or undeveloped
open space are not planned, which means that for most areas of the basin com-
posite curve numbers are in the range of 84 to 92.

Soil moisture conditions were assumed to correspond to an average
moisture content prior to the time the rainstorm event occurs. This condition
is designated as AMC-II by the Soil Conservation Service.

As previously discussed in Section 2.2, the City of Scottsdale requires
that urban déve]opment be implemented in a manner that will not increase the
peak rate of -runoff beyond that existing under -present-day conditions.— This
concept was approved by the City Council with the adoption of Ordinance
No. 1644 on June 4, 1984.

Prior to adoption of this ordinance, most residential development had not
provided a means to reducing peak runoff. This was observed during field
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TABLE 4.1

CURVE NUMBERS FOR LAND USE CATEGORIES

Land Use Category Curve Number

Developed Open Space

Undeveloped (desert brush)

1/10 - 1/5 DU/Ac.

S 1/5 -1

1-2
4
8
- 12

Comercial

DU/Ac.
DU/Ac.
DU/Ac.
DU/Ac.
DU/Ac.

Paved Surfaces

SLA, INC.
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inspections of the watershed. However, it was also observed that most commer-
cial developments in ~the watershed do include basins for onsite
detention/retention of runoff. The exception is commercial development adja-
cent to Camelback Walk between Shea Boulevard and Pima Road. Commercial deve-
lopment in this area has been allowed to discharge runoff directly to the
channel without any provisions for temporary storage in detention basins.
This practice has been allowed on the assumption that the majority of runoff
from these commercial developments will be gone prior to the arrival of the
peak discharge in the Camelback Walk channel.

Informal discussions with City of Scottsdale staff indicate a committment
to enforce the proVisiohs of Ordinance No. 1644. Accordingly, for the purpose
of this hydrologic analysis, it was assumed that areas that are presently
undeveloped, but forecast by Scottsdale to deve1ob in the future, will provide
detention/retention storage so that the peak rate of runoff will be the same
for both pre- and post-development conditions. Such basins were modeled with
a curve number of 84. If some development had taken place prior to 1984, but
the basin was largely undeveloped, a curve number of 86 was used. The City
staff has informally concurred in this approach.

For residential land use areas approved for construction prior to June
1984, it was assumed that no provisions exist for onsite detention/retention
of storm water runoff. Accordingly, these areas were modeled with curve num-
bers representative of the increase in runoff potential.

Residential development that has occurred after June 1984 was evaluated
through .a review of available grading and drainage plans and by site inspec-
tions. It was found that runoff from the eastern portion of the Scottsdale
Vista North development is controlled by a large detention pond. No other
developments with significant detention were identified.

Table 4.2 summarizes soil classification, planned land use, existing land
use status, runoff detention conditions, and curve number selection for all
sub-basins in the watershed. The residential housing density listed in Table
4.2 is expressed in dwelling units per acre (DU/Ac), which is the average of
all residential land-use in a sub-basin. The status of development indicates
whether significant development had begun in the sub-basin as of June 1985.
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TABLE 4.2

SUB-BASIN CURVE NUMBERS

SLA, INC.

.Planned Land Use

Status

Detention

1003 Comn.

70% Res 8 DU/AC; 30% Comm.

50% Res 8 DU/AC; 50% Comm.

75% Res 6 DU/AC; 25% Comm.

70% Res 8 DU/AC; 30% Dev. Open

90% Res 6 DU/AC; 10% Comm.

100% Res 2 DU/AC

100% Res 2 DU/AC

100% Res 1 DU/AC

100% Res 0.2 DU/AC

100% Res 8 DU/AC

100% Res 4 DU/AC

50% Res 8 DU/AC; 50% Comm.

100% Comm.

90% Res 8 DU/AC; 10% Comm.

90% Res 8 DU/AC; 10% Comm.

40% Res 10 DU/AC; 30% Comm.
and 30% Dev. Open -

90% Res 16 DU/AC; 10% Comm.

90% Res ‘16 DU/AC; 10% Comm.

Undev.
Undev.
Undev.,
Undev.
Dev.
Dev.
Undev.
Undev.
Dev.
Dev.
Undev.
Dev.
Part Dev.
Undev.
Undev.
Undev.
Undev.

Undev.

Yes
Yes
Yes

No

Undev. | .

Undev.
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TABLE 4.2, continued

SUB-BASIN CURVE NUMBERS

SLA, INC.

Pianned Land Use

Status

Detention

100% Res 2 DU/AC

100% Res 2 DU/AC

100% Res 5 DU/AC

100% Res 5 DU/AC

100% Res 4 DU/AC

100% Res 4 DU/AC

100% Comm.

100% Comm.

100% Res 8 DU/AC

100% Res 8 DU/AC

100% Res 2 DU/AC

100% Res 2 DU/AC

100% Res 10 DU/AC

100% Res 10 DU/AC

90% Res 3 DU/AC; 10% Comm.
90% Res 3 DU/AC; 10% Comm.
100% Res 1/2 DU/AC

100% Res 4 DU/AC

60% Res 1/2 DU/AC;-40% Comm.

100% Comm.

Undev.
Undev.
Undev.
Undev.
Dév.

Dev.

Undev.
Undev.
Undev.
Undev.
Undev.
Undev.
Undev.
Undev.
Dev.

Dev.

Dev.

Dev.

-Undev.

Undev.

Yes
Yes
Yes
Yes
Yes .
Yes
Some
Some
Yes
Yes
.Yes
Yes
Yes
Yes
No
No
No

No
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TABLE 4.2, continued

SUB-BASIN CURVE NUMBERS

SLA, INC.

Pianned Land Use

Status

Detention

100% Res 10 DU/AC

100% Res 4 DU/AC

60% Res 16 DU/AC; 40% Comm.
60% Res 8 DU/AC; 40% Comm.
100% Comm.

100% Comm.

Dev.
Dev.
Undev.
Undev.
Dev.

Dev.

No

No

* p 1 - denote right and left planes of the sub-basin (1obking upstream),

respectively.
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4.3 Configuration of the Hydrologic Model

The HEC-1 model developed by the Corps of Engineers Hydrologic
Engineering Center, was used to simulate runoff conditions in the study area.
The kinematic wave option was used to determine the hydrologic response of the
sub-basin areas and for routing the resulting hydrographs through the tribu-
tary channels of the basin. This Optfon was selected because runoff processes
can be s1mu1ated usxng measurable geographic features such as overland flow
elements and the shape, boundary roughness, length, and slope of channel ele-
ments. Unlike unit hydrograph techniques, the kinematic wave approach also
provides for a non-linear response of runoff characteristics, i.e., peak’
discharge does not necessarily increase linearly with direct runoff when using

the kinematic wave methodology.
A network of sub-basins and connecting channels was configured that simu-

lated the natural drainage pattern in the basin. Figure 4.3 presents an
illustration of the drainage patterns, sub-basin boundaries, and concentration
points used in the model, while Figure 4.4 is a schematic diagram of the
model.

The kinematic wave option allows for three stream network elements: 1)
sub-basin areas -contributing runoff to a collector channel; 2) sub-basin
areas, as in Element #1, but with an upstream hydrograph routed through the
collector channel; and 3) channel routing reaches. Collection or con-
centration points are used in the model to arithmetfca]ly sum hydrographs that

combine at confluences.

4,3.1 Overland Flow and Channel Routing Parameters

The kinematic wave calculations used in HEC-1 are based on the hydrau1ic
properties of simple geometric elements such as overland flow planes and
prismatic channel cross-sections. These elements are selected and dimensioned
so as to simulate the physical drainage characteristics of a specific

watershed sub-basin.
For this project, overland flow planes were used to model the wide, flat

shallow—flow areas across the desert-and-urbanized areas of the watershed. - -

These planes are described in terms of an average overland flow length, slope,

‘and roughness coefficient. Lengths and slopes were measured from aerial pho-
tographs and the 7.5-minute quadrangle maps, while roughness values were based
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on recommendations presented in the HEC-1 Users Manual. Typical roughness
values for desert areas were 0.1, while those used in urban sub-basins ranged
from 0.05 to 0.1, depending upon degree of urbanization.

Sub-basins can be described in terms of one or two planes discharging to
the collector channel. Table 4.3 summarizes overiand flow kinematic wave

T

parameters used for the sub-basins in the study area.

The well-defined washes that collect runoff from the overland flow planes
were modeled as either triangular or trapezoidal cross-sections. Data
requirements for the channel routing of hydrographs using the kinematic wave
option include reach length, channel slope, channel shape, and roughness coef-
ficient. The dimensions and roughness values for these collector channels
were determined from a comparison of the hydraulic conveyance of actual sur-
veyed cross-sections to the conveyance of an equivalent prismétic section.
This was accomplished by developing a rating curve of Depth versus Conveyance
for a wide range of depths in the natural cross-section. Depending on the
cross-sectional geometry, these rating curves were p10tted4for a maximum flow
depth of approximately 1.0 to 1.5-feet above the bank of the main channel por-
tion of the cross-section. Again, depending on site specific conditions, the
maximum lateral -exent of overbank f]ow varied from approximately 30- to
150-feet. Any water beyond these lateral limits was assumed to be in a nonef-

. fective flow area. . , , ‘
Once the baseline conveyance curve was established, a trial and -error
procedure was employed whereby different prismatic sections were evaluated
over the same range of flow depths used for the natural section. The geometry
and "n" value of the prismatic sections were adjusted until a cross-section
was found that exhibited a similar conveyance curve to that generated for the
natural baseline section. The prismatic section that most nearly duplicated
the conveyance characteristics of the natural section was used for the kinema-
tic routing of flow through the sub-basin traversed by the natural channel
cross-section. Table 4.4 summarizes channel routing kinematic. wave parameters
for all collectors and main channel reaches in the study area.

| l
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TABLE 4.3
SUB-BASIN OVERLAND FLOW KINEMATIC WAVE PARAMETERS

Percent in Overland - : Rougness
Sub-Basin each Plane Flow Length Slope Coefficient
: (ft) (ft/ft)

100 - 1965 .0102 0.10
100 2885 .0099 0.10
100 2920 .0099 0.10
100 1154 .0052 0.06
46 450 .0050 0.025
54 3020 .0050 0.025
100 | 1730 .0092 0.08
100 1254 .0043 0.07
40 1025 .0047 0.08
60 1635 ~.0063 . 0.10
100 1105 .0094 0.07
100 1745 0080 . 0.07
100 1440 .0083 0.06
100 1460 .0061 0.06
64 1075 .0140 0.10
661 .0136 0.10
365 .0133 0.10
885 .0129 0.10
830 .0102 0.10
.0098 0.10
240 .0085 0.09
210 .0143 0.09
235 0128 0.09
.0098 0.09
.0042 0.07
.0030 0.07
.0083 0.06
.0098 0.06
.0098 0.09
.0134 0.09
.0176 0.09
0179 0.09
-~ .0125 0.10
.0172 0.10
.0171 0.09
.0168 0.09
0030 0.10
.0030 0.07
.0076 0.06
.0068 0.08
.0030 0.07
.0030
.0079 0.06
.0081
.0054
.0064

’l
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TABLE 4.4
CHANNEL ROUTING KINEMATIC WAVE PARAMETERS

Roughness Bottom Side
Coefficient Width Slope
(ft)

SyB-1 Collector , 10
Sus-1 to cp 4l 10
SUB-2 Collector 25
SUB-3 Collector ‘ 25
SUB-4 Collector 12
SuUB-4 to CP 9 : . 12
SUB-5 Collector . 25
SUB-6 Collector
CP 9 to CP 102
Sug-7 Collector
SuB-8+9 Collector
SuUB-8+9 to CP 10
SuB-10 Collector
SuB-11 Collector
SUB-12 Collector
SUB-13 Collector
Sug-14 Collector
SUB=15 Collector
SUB-16 Collector
SUB~-17 Collector..
SUB-18 Collector
SuUB-19 Collector
SuB-20 Collector
SuB-21 Collector
SuB-22 Collector
CP 24 to CP 25A
SUB-24 Collector
CP 25A to CP 25
SUB-23 Collector
SuUB-25 Collector
SUB-26 Collector
Sug-27 Collector
SUB-28 Collector
SUB~-29 Collector

ot
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[ ]
VWHAWPR BN WNOAWANUIO = = b= O O

oo s JR——
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_1 Same location as CP 4B

2 same location as CP 98 and CP 10C, respectively
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4.3.2 Model Components Subject to Revision as Part of the Cross-Drainage

| System Design Process |
Depending on the design concept that is ultimately selected for the
cross-drainage system for this reach of the freeway, some revisions may be
required to the HEC-1 model that is presented herein. Such model changes
would be associated with the "channel" that routes hydrographs from north to
south along the east side of Pima Road. Two factors, which will affect this

channel, are discussed as follows:

1. Upstream Diversion - Under existing conditions, a small wash crosses
Pima Road immediately south of Thunderbird Road. If the freeway cross-
drainage  concept maintains this cross1ng as part of the freeway drainage
system, flows above this location will not be routed south along the east side

- of Pima Road. The drainage that would be diverted from the system at this

location includes runoff from Sub-basins 1, 2, 3, and 4. The locations of
this diversion is shown as “DIV" on Figure 4.3. Excluding this runoff will
obviously have an impact on any drainage channel that might be designed along
the east side of Pima Road.

Preliminary indications are that this reach of the freeway will be a
depressed section. Under such conditions, it would not be feasible to main-

‘tain this drainage crossing at Thunderbird Road; the alternative would be to

route the flows south along the east side of Pima Road. However, to provide
flexibility during the concept drainage design phase, the HEC-1 model has been
configured both with and without a “DIVERT" element at Thunderbird Road. As a
result, hydrologic design data is available for either condition.

2. Channel Slope Along Pima Road - It appears that a drainage channel
along the east side of Pima Road will be a major component of the drainage
system for this reach of the freeway. The bed-slope and cross-sectional
geometry for such a channel will not be known until the concept drainage
design is completed. The selection of these channel characteristics will
influence the -hydrograph routing through the channel. Depending on the final

‘channel configuration, the arrival of the hydrograph at the intersection with

the Camelback Walk channel (CP END) can be either delayed or advanced. The
timing and combining of hydrographs at this Jocation is critical to the deter-
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mination of the peak discharge that will be used for the Camelback Walk

- crossing of the freeway. Accordingly, during the contept drainage plan analy-

sis and final ’désign for the drainage system, it is recommended that the
appropriate channel characteristics be input to the HEC-1 model and the model

rerun to determine the final design discharge at points along the Pima Road

channel and at the Camelback Walk crossing of the proposed freeway.
The HEC-1 model presented in this report uses the channel dimensions pre-

~sented in Table 4.4.

4.4 Hydrologic Modeling Results

4.4.1 Verification of HEC-1 Model and Selection of Design Rainfa]l

Distribution
As discussed in Section III, seven rainfall distributions were evaluated

in order to determine watershed sensitivity to the duration and distribution
of rainfall. Table 4.5 presents a summary of the peak discharge obtained from
each of these distributions at concentration point “CP END". 'Since the SCS
Type I distribution is not very representative of rainfall characteristics .in
the southwestern United States, it was discarded from further consideration.
Of the remaining six distributions, it is apparent that a 24-hour event will
produce the most severe runoff conditions for this spec1f1c watershed.

In order to provide verification of the HEC-1 model and obtain guidance
as to which of the remaining 24-hour storms is most realistic for this
drainage area, two independent hydrologic calculations were performed. These
procedures, which both provide estimates of peak discharge, are listed as

follows:

1. Peak Discharge equation from the Hydrology Manual For Engineering
Design and F]oodp1ain Management Within Pima County, Arizona,

September 1979.

Flood Characteristics of Urban Watersheds in the United States, USGS
Water Supply Paper 2207, 1983-1984.

‘Method No. 1 is a procedure that was developed for predicting peak
discharge rates for surface runoff from small semi-arid watersheds. The pro-
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TABLE 4.5

COMPARISON OF PEAK FLOWS BASED ON STORM DURATION AND DISTRIBUTION

- Storm Duration
(hours) .

. Storm Distribution

Peak Flow (cfs) at CP END

100-Year

50-Year

Hypothetical
Hypothetical
Hypothetical
Hypothetical
SCS Type 1

SCS Type II

SCS Type IIA

2187
2785
3040
3913
1680
3035
3373

1722
2209
2429
3099
1357
2347
2548
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cedure has been field checked against measured runoff' data from drainage
basins in southern Arizona and has consistently provided excellent com-
parisons. This method uses a basin factor, which represents a composite
roughness coefficient of all principal water courses within a watershed, and
other data (rainfall, curve numbers, slopes, etc.) that physically describe
the hydrologic features of . the specific basin being evaluated. For this

‘study, a basin factor of 0.022 was used to represent light to moderate urbani-

sation that includes some commercial development (see page 74 of the manual)

at a density of 3 to 5 houses per acre.
Method No. 2 was developed from a nationwide sample of 199 urban basins

with drainage areas between 0.2 and 100 square miles. The method is based on
a regression analysis of drainage data collected from these bas1ns and also
utilizes a basin development factor (BDF) which provides a measure of the
efficiency of the watershed's drainage system. A BDF of 9 was used for the

analysis presented in this report.
Table 4.6 presents the results of this comparative analysis for the

100-year event. These peak discharge values show very close correlation with
results obtained from HEC-1 using the SCS Type IIA distribution. Discussions
with SCS indicate that the Type IIA distribution was developed from rainfall
data in New Mexico and is frequently applied to small drainage areas of

approximately 5 square miles or less.

TABLE 4.6
SUMMARY OF PEAK DISCHARGE RATES
DEVELOPED FROM INDEPENDENT METHODS
100-YEAR EVENT

Method Peak Discharge, cfs

Pima County 3260
USGS 3440
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It should be noted that all 24-hour duration storms evaluated as part of
this study utilized SCS curve numbers that were not adjusted for storm dura-
tion. Research conducted by Woodward (Runoff Curve Numbers for Semiarid Range
and ForestvConditions, 1973) shows a definite réduction in curve numbef as

storm durations increase beyond .l1-hour. Since the curve numbers used in this
study were based on 1-hour 'storm durations, with no reduction in accordance
with data published by -Woodward, the peak discharge rates listed for the
24-hour storms in this report should be conservative.

Subsequent to a review of the hydrologic output from HEC-1, Deleuw,
Cather & Company (Outer Loop Management Consultant) and the Arizona Department
of Transportation réquested that the HEC-1 hypothetical rainfall distribution
be used for the concept drainage plan for this reach of the Outer Loop.
Accordingly, the 24-hour, HEC-1 hypothetical storm will be used és the design

event.

4.4.2 Hydrologic Response

The hydrologic response of the study area can be characterized by peak
discharge, time to peak and the lag time between peak rainfall intensity and
peak discharge. ~In general, the hydrologic response of the basin is rapid,
meaning that runoff takes place quickly following rainfall and that runoff
will not persist very long past the end of the storm event. |

The peak rainfall intensity occurs during hour twelve of the HEC-1
hypothetical storm. Runoff from the sub-basins lags this period by about 15
to 30 minutes, while the peak flow at the basin outlet at Pima Road lags by 30
minutes. Peak flow rates, times to peak and runoff volume are summarized on
Figure 4.5 (100-year event) and Figure 4.6 (50-year event). Both of these
figures list data for the HEC-1 -hypothetical distribution. Hydrographs at
selected locations along Pima Road and at the basin outlet are presented in

the Appendix.

As indicated by the hydrologic response, the channel routing times are
very brief. This means that channel velocities will be high for most channels
in the study area. Normal depth calculations for these channels indicate
estimated channel velocities of 15-18 ft/sec at peak discharge. These veloci-
ties are consistent with the computed channel routing times of 15 minutes in

the HEC-1 simulation. -
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Note:

The USGS quadrangle map presented in Figures 4.5 and 4.6 was prepared in
the 1964-1965 era and was last photo-revised in 1982. As a result, it shows
very little of the development that has taken place in the watershed in recent
years. Some of this development has altered natural drainage paths to the
extent that some of the washes shown on Figures 4.5 and 4.6 no longer exist.
In some cases this creates what may appear as an illogical sub-basin deli-
neation, ‘i.e., washes paséfng' through the side of a sub-basin boundary.
However, such sub-basin delineations are based on drainage patterns that exist

as of June 1986.

R7/R937
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APPENDIX B

HEC-1 Printout, 100-Year Event, No Diversion at Thunderbird Road
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KK___SUBS e et i an e e e cmm e e s e e
KN RUNOEE ERON SUB-EASIN §
- BA0.1555
-t - 48— i 9l
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UK 3020, 0.0050 0,025  54.08
- RK- 2530700040 0,025 071555 -
= KK SUB6
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l CBAO;1200 e
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i KH COMBINE HYDROGRAPHS CP9A & SUR6
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' HC 2.

- KK CP10A

? (I - —K§—KOUTE-EP9-10-CPIO—— —— T
3;:-- RK 2665. 0.0067 0.016 0.8182  TRAP

T KK SUB?

B KM -—— KUNDFE-FRON-SUB-BASIN 7~ — -
i BA0.1080
- 18 0. 84
y - UK-1254. - 0.0043- 0,07 100 -

il KK 2565. 0.0082 0.040 0.1080  TRAP

KKSUES+9 ,
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2o Kl GPIOB—~
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K§ . RUNOEE ERON SUB-BASIN 11
¥n k| .
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— 15 0 90
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— KK SUBI2
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@ KM RUNOEE ERON SUB-BASIN 14

—BAO B H—
1S 0. &4 0. 8

UK 1075, 0.0140 0,10 64.31
UK —0:01 36— 0:10—35.69
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)r'—‘ £AO. 1402
S5 0. 84 0.
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UK BSE. 0.0129  0.10 66,69
Sl k5310, 0.0075 0,037 0.1402  TRAP
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C KK SUBlE
KN KUNOEF ERON SUB-BASIN 16
= EA0.1I33
~e——m—~4.—-o+m_u-_——“m—~n,e+m
[ DK 830. 0.0102  0.10 24.54
}.._i UK 1170. 0.0098  0.10  75.46
K195 0:0095 0037 HI —TRAP—— b, 5. VES -
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}l RUNOEF ERON SUB-EASIN 17

——*———8A0—07 :

~Ls 0 84. 0
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. KK SUHI8
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TRAP

: $+09——26+31
UK 10”0 0. 0098_ 0.09  73.69
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KN WUNOEE FROK SUB-BASIN 19
BAD.1288

SREEY S S T S 504

UK 1175, 0,0042 0,07 54.81

UK 1040, 0.0030  0.07 45.19

- K-2850:— 0+ 0053 — 003001268 FHAP—— b —YES— - —
KK SUB20

KN RUNOEE ERON SUB-BASIN 20

L $A0.0218—
15 0. 9. 0.
LUK 120, 0.0083 0,06 16.97
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o KIS0 0.0079 0032 0.08
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BA0.2763

LS 0. 84, 0.
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UK 1755. 0.0134 0.09 73.85
RK 6560. 0.0120 0,035 0.2765
==KK-SUB22 e e e

i KM KUNOEE FKOM SUB-RASIN 22
BA0. 0593

LS 07 04, 0o
UK 370, 0.0176 . 0.09 S50.76
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- UK 490,
""_“m"%so

)_ KK CP24
KN COMBINE HYDROSRAFHS SUB21 § SUB22
ﬂc——:
)‘ K CP25h
g m ROUTE CP24 TO CP25A :
- —RK1992,—0: 008007025 075360~ TRAF———3:

- kx SuB24
;—,—' K RUNDEE EROK SUB-BASIN 24

_._A_.Bao 17—~ U
0. 90. 0. 2.

Uk 175, 0.0171 0,09 19.7¢
UK 955; 0.0168— .09 8030 - - —
7905,

‘ kK 10.0120 0.025 01711  TRP 3. 7.
. KK CP2%A

49.24
070590

0.0179  0.09
01520703

TRAP
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TTTKMTTTTCOMBINECREY TSUBZ
HC &
KK -CR25 _
‘—'KH """" ROUTE CF25A T0°CP25—
1023, 0.0049  0.035 0.5071
sUB23

TRAP 8. 4.

PO K A
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© BAO.5706
&, s 0. . 0. 8.
b UK 1605T 050125 0710 PR e e
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= RKI1130, 0.0079 0.035 0.5706  TRAP 8. 4,
- —KK—CP25 T -
’) - KM COMBINE HYDROGRAPHS CP25A § SUB23
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_.'—;""(K SURZS - s e e e e = -
iz KN RUNOFE EROM sus BASIN 25
Soo BAO. 1364 L :
oIS 0, 867 LB 90%
‘ 5 UK 1400, 0.0030  0.10 47.87
© 5P UK 885, 0.0030  0.07 52,13
B TRKT2655,0.0068 0,036 0,1368 TRAP T I TTSS YES =
r KK SUE26 ,
R RUMDFE FROM SUB-BASIN 26
N BAUL0963 ' : - - R
T 1S 0. B, 0. B4
bz UK 790, 0.0076  0.06  33.75
UK 885, 0. 0068070866525 - R T T
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! KK CR29A
KM T COMBINE HYDROGRAPHS SUB20 S SUR 26T T TTTT TS T T e
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S BAO.0925
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- UK 3550700300707 40322 S e e s e
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T RK 2695. 0.0074 0.025 0. 0925 TRAF - 5. 1.
CHK SUB2B e e
g K RUNOEE FXOM SUB-BASIN 28
5~ BAO.1155 .
LSO 86s 0867~ e rem— i

UK 755, 0.0079  0.06 30.74




UK 985. 0.0081 0.06 69.26
K- 2510070056 07036 0155~ ThAP T T 107 3.
KK CR29
KM CONHINE HYDROGRAPHS CP29A & SUBZS
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KK SUB29
KM RUNOEE EROH SUB-BASIN 29
__’,‘(} 1. —— ——————rm— e = e - e = s
. BA0.3230
= 18 0. 9 0.
g — K745 —0: 005405 06—-32:54 -
UK 1710. 0.0064  0.06 67.46
RN 5730, 0.0051 0.025 0.3230 . TReP 0.
KK CPEND-—- - -
KN -COMBINE HYDROGRAPHS CF13 § SUB23
Ko L.
RN Y S, FOSUS -
u
¢ SET TERMINAL/WINTH
~.— $.T OUTER11B24.0UI—
“ ¢ SET NOVERIEY

B, 70USHT OF THE DAY FROKAV-AXLo o o e

’; A lost ounce of gold may be found, 3 lost sopent of time never.
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FLOOD HYDROGRAPH PACKAGE (HEC-1) 4 % . U.5. AKMY COKPS OF ENGINEERS
- FERRUARY 198 — 4~ T~ ' %™~ THE"HYDROLOGICTENGINEERING "CENTE
REVISED 30 0CT 81 A * £0Y SECOND SIREET
R * _ * DAVIS, CALIFORNIA 95616
!\'"i—'k"RUN‘DAIE‘_“‘ -0§eY -—TIHE 1314 K - o oo o omm o s e o Q1677 440-3285 0k (FIS)448<3285
N & A b '
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X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXX X
X X

XX A S
X X X
X XOO00Xx  Xxxxx

THIS PROGRAK KEFLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECILE, AND HECIKW.

~~THE-DEFINITIONS - OF-VARIABLES~=KTINF--AND ~KTIOR= HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.”
THE DEFINITION OF -AMSKK- ON RM-CAKD WAS CHANGED WITH REVISIONS DATED 28 SEP Bl. SEE SEFTEKBER 1981 INPUI
DESCRIPTION FOR NEW DEEINITIONS.
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FLOOD HYDROGRAPH PACKAGE
FEBRUARY-1981 h——-
REVISED 30 0CT 81 k
A
— RUN-DATE—— —25=)— —TIME —— 1304 4— - -
* .

AAARKARXARAARKAKAAAAARRAAAKARAKRAARRRARKAK

k 609 SECOND SIREET

X DAVIS, CALIFORNIA 95616
. A-—{916)_440-3285_0R (F78) 4423285
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SINONS, L1 § ASSOCIATES, INC. PAZ-DC-01
- IELEUN,-CATHER -4 -CO.-~ OUTER-LOOF HIGHVAY. PROJECT-CONCERT IRAINAGE -FLAN- - v oo -
ALL SUBBASINS TO PIHA KD CHANNEL, EXISTING RUNOFE CHARACTERISTICS '
100-YR, 24-HR RAINFALL USING HYPOTHETICAL SIORN DISTRIEUIION

DUTPUT CONTROL VARIAELES
IFRNT 5 PRINT CONTROL
IPLOT - - 0--PLOT CONIROL
QSCAL 0. HYDROGRAPH PLOT 3CALE

1T T HYDROGRAPH TIME DATA o T T T o e
NMTN 15 MIMITES TN CNHPUTATION INTERVAL




IDATE  25JUNB6  STARTING DAIE

= ITIHE™™ T 70000 STARTING TINE™

N 100 MUKBER OF HYDEOGRAPH ORDINATES
CNDDATE  26JUNB6  EWDING IATE

NDTINE™ -~ 0045~ ENDING TIHE ==~ -~ =

COMPUTATION INIERVAL
l"_ e e = e = INTALTIME-BASET 2 OU}.‘S

ENGLISH UNITS
,f“"""“"“ —--—DRAINAGE-AREA—- - EQUAKE-HILES
FRECIPITATION DEFTH  INCHES
LENGIH, ELEVATION.  FEET
ELOW - - CUBIC FEET PER SECOND
STORAGE VOLUKE ACRE-FEET
SURFACE AREA ACRES
~~TEMPERATUKE = — =~ DEGREES FAHRENHEIT -
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DUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONIKOL
“oT IPLOT U7 7 07 PLOT COMIROL”
. B5CAL 0. HYDKOSRAFH PLOT SCALE .

ﬁr'u}éurixn}’n COMBINATION —
ICOXP 2 MNUMHER OF HYDROGKAPHS TO COMBINE
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" HYDROGRAPH AT SIATION CP4k
SUH OF 2 HYDROGRAPHS
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~ DA MON HEMN ORD - - FLOW- & [A MON-HEMN—ORD— - FLON- &[4 HON HESN ORI FLOY
* : '

25 JUN 0615 26 0. &4 25 JN1230 31 181.
S 25 JUN 0630 27 0 7 00 AT U2STIUNTI245—52 - 2880
25 JUN 0645 - 28 0. 4 25 JUN 1300 33 290.

25 JUN 1315 54 200,

T DAUMONCHRMNT ORDT FLOW T
g s
k
A
*
A 25 JUN Q700 29 0.
= ”5 JUN-1330-—55———204:- -
A
k
AT
X

25 JUN 1845 76 23,
© 25 JUM 1900- 77 2N
25 JUN 1915 78 20.
25 JUN 1930 79 20,
25-JUN 1945 ~ 80 - 19,
25 JUN 2000 €] 18,
25 JUN 2015 82 17.
25 JUN 2630 83 17.
25 JUN 2043 B4 18,
25 JUN 2100 85 15,
- 25-JUN 2115~ 86~ ——1%
25 JUN 2130 87 14,

: 25 JUN 0000 0.
TR TIUN 0015 0y

25 JUN 0030 0.

. 25 JUN 0045 - 0.
_'—Q‘TJUN 0100 IR e
0

0.

0

0.

A - -

t

<25 JUNOPAS 30T 0
S JUN 1345 36 163.
25 JUN 1400 57 136.

5 JUN 0115 25 JUN 0730 31 0.

25 JUN 0130

25.JUN 0745 32 0.
~25-JUN 0800 33 - 0
25 JUN 0815 34 0.
0
0
0

25 JUN 1430 59 .96,
25 JUN 1445 60 83.
—= 2506 t———— 727
25 JUN 1515 62 b3.

25 UK 000 9
250N 0215 10 0. & 25 JUN 0830 35
== =25-3UN 0230 T ——— 04— 25 JUN- 0845 — 36~
25 JUN 0245 12 0. & 25 JUN 090 37

i e I

A
A
x
X
oo k25 -JUN-1415-- BB 113.
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25 JUN 0300 13 0. 4 25 JUNOIIS 38 . 25 JUN 1330 63 7.

kﬁﬁUN‘O3iﬁ'*'if‘0fHHUN'0930 29 35-JUN-1545— 64 ——-Clv
5 JUN 1600 69 7. & 25 JUN 2215 90 13.

3.

A 25 JUN 2145 B8 14,
g 25- JUN 2200 — B9 ~-—-—13;

25 JUN 0945 40
25 JUN 1000 41
25-JUN-1015-——42

o 25 JUN 0330 1S
= 25 JUN 0345 16

‘ 25-JUN-0400—1F

25 JUN 0415 18
25 JUN 0430 19
‘ 25 -JUN-0445—20
g 4 25 JUN 0500 21
‘ 5—4 25 JUN 0515 22

o '~——2§—5me 23
25 JUN 0545 24

5 JUN 1615 66 25 JUN 2230 91 13,
25 “JUN-1630-- -67—-— 39— 3—25-JUN-2245--- 92— —132.,
25 JUN 1030 43 S JUN 1645 68 3. 4 .20 JUN 2300 93 12.
25 JUN 1045 44 ”5 JUN 1700 69 34, 25 JUN 2315 94 12.
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A
-
*
i
25 JUN 1 00——dS———— -0 A 25-JUH-AFA5- 70 -~ 32— A—-25-JUN- 2330— 95 — —-11.
A
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25 JUN 1115 46 29 JUN 1730 7 30. 25 JUN 2345 9% 11.
75 JUN 1130 47 25 JUN 1745 72 8. 26 JUR 0000 97 1.

5-JUN-1145—48-——— ~25- JUN-1800—73- -~ - - 27.——*—-26- JUN- 0035 — 98— - 1.
5 JUN 1200 49 25 JUN'1815 74 29, 26 JUN 0030 99 10,
25 JUN 060¢ . 25 25 JUN 1215 90 25 JUN 1830 7% 24, & 26 JUN 0043 100 9.
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Do S Db Db Db S M- e M - M-

o PEAK-FLOW— —TIHE HAXTHUM-AVERAGE-FLON- —— .
(CE3) (HR) . B-HEK 24-HE 72-Hk 24,75-HE
290, 13.00 {CES) 100, 29, 28. 28,
— {-INCHES Y — 2,047 2,403 — 2,404 —— .. 2.404. . .
{AC-FT) 59. 58. 58, 58.

— CUMULATIVE-AREA-=——0.43-50 N1
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35 KO DUTPUT CONTROL VARIABLES
IPRRT T—PRINT-CONTROL
IPLOY 0 PLDT CONTROL
@scal 0. HYDROGKAPH PLOT SCALE

SUBBASIN KUNOEE DAIA

SUBBASIN-CHARACTERISTIES
TAKEA 0.09 SUBBASIN AREA

- PRECIPITATION -TATA- — —— -~

DEPTHS FOK  O-PERCENT HYPGTHETICAL STIORM
HYDRO-3S i 88 G T I T S T SRR
S-HIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR 24-HR  2-DAY  4-DAY  7-DAY 10-DAY
0.72 1.4 2,47 2,77 2,97 3.3% 3.8l 4,28 0.00 0.00 0,00 O, 00

SIOKK AKEA = 0.09

o SCSLOSSRATET o - oo -
STRTL 0.20 INITIAL ABSTRACTION

CCEVRER 92,00 CURVE NUMBER
RTINP 000~ PERCENT- IKFERVIOUS "AREA™ ~— ==~~~




KINEKATIC WAVE
———=-——"—QVERLAND=FLOW ELENENTNOT 1
L 1154, OVERLAND FLOW LENGTH
5 0.0052 SLOPE
N——=-07060—ROUSHNESS COEFFICIENT -~ — -
A 100.0 PERCENT OF SUEBASIN
MAIN -CHANNEL o
1- 2785 CHANNEL-LENGTH ——————
S 0.0083 SLOPE
N 0.016 CHANNEL ROUGHNESS COEFFICIENT
—Lh—————0509—CONTRIBUT ING- AREA-———---
SHAPE TRAP - CHANNEL SHAPE
WD 12.00 BOTION WIDIH OK DIAMEIER
-1 - --1.00- SIDE-SLOPE - - - -
kUPSTO YES KOUTE UPSTREAN HYDROSRARH

— — SRS ¥ ¥ S

COKPUTED KINEMAIIC PARAMETERS
v == - ELEMENT ALPHA- - M= DT-AHIN) - - DX-(FI)---
1. 17903 1.667 15.00 377,00
32,0537 1.4% 15.00 1392.50
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DA MON HEMN OED  KAIN  LOSS EXCESS COHP @ A HON HRMN OKD RAIN 10SS EXCESS COMP @
25 JUN 1220 51— 0.30. .- 0.02—.0.28 .- 309,

25 JUN 1245 52 0.09  0.0L 0,09 445,

25 JUN 1300 53 0.07  0.00  0.06 330.

25 JUN-1315 54 0.06—0.00  0.03 286

] 25 25 JUN 1330 55 0,05 0.00  0.05 236.

s 5 JUNO0IIS 6 001 0,01 0.00 0. 25 JUN 1345 56 0.04  0.00  0.04 192.
o 25 JUN-0130— 2 —0.01 0.0 —0.00 —0 25 JUN-1400—.. 57 0.04 0,00 0.03 158.—

' 25 UN 0145 8 0,01 0.01  0.00 0. 25 JUN 1415 58 0.03  0.00  0.03 132.

25 JUN 0200 9 0.01  0.01 0.0 0. 25 JUN 1430 59 0.03  0.00  0.03 112,

——0.00 -0 - ! 25.JUN-1445_ 60 0,03 0.00.0.03 9%

25 JUN 0230 11 0.001  0.01  0.00 - 0. A 25 JUN 1500 61 0.03  0.00  0.02 84.

25 JUN 0245 12 0.01  0.0F  0.00 0. * 25 JUN 1515 62 0.03  0.00  0.02 74.

25 JUN-0300— 13— 0.0 — 0,00 —— 0. 00— — — O —— A . —-25. JUN-1530.. 63..0.02 0.00_0.02 b6

25 JUN 0315 14 0.01  0.01  0.00 -0, x 25 JUN 1545 64 0.02 0,00 0.02 £0.

25 JUN 0330 15 0,01  9.01  0.00 0. 25 JUN 1600 65 0.02  0.00 0,02 4.

e e - 25-JUK- 0345 - 16 — - 0,01~ 0,01~ 0,00-——— .0,
- 25 JUN 0400 17 0.01 0.0 0.00 0.

com—ee 25 JUN-0000-— - LD 00— 0,00- — 0,00 o0y -
25 JUN00S 2. 0.1 001 0.00 0.

= 25 JUN 0030, 37 0.01 0.0 0. 00..: 0.
_-————:5—M—0045——4——0101-——0701———0. : 0.
JuN 0100 5 0.00  0.01  0.00 0.

*
b
x
E
x
&
4
A
k
A

o 25-JUR161S 66 —0.02—0.00. 002 —— _50—
25 JUN 1630 67 0.02  0.00  0.02 46.
25 JUN 1685 68 0.02  0.00 0,02 43.
25 JUN-1700-- 69 0.02——0,00—— 0,02 - -m 400 —
25 JUN 1715 70 0.02  0.00  0.02 37.

%

- k-

%
25 JUN 0415 18 0.01 0,01 0.00 0. *
- h--
A
& 25JUN 1730 71 0.02  0.00  0.02 35.
;o
A
k
*
A

e —-25--JUN- 0430— 19—~ 0.0} —— 0.0}— 0,00 -0~
: 25 JUN 0445 20 0.01  0.01  0.00 .
25 JUN 0500 21 0.01 0.01  0.00
—23——0;01—0:01—-0:00
25 JUN 0530 23 0,01  0.01  0.00
2 JUN 0545 24 0.01  0.01  0.00
'1

0.
-0 - ——25-JUN-1745 —73— - 0,020, 00——0, 03 ———v— —
0.
0.
5-JUN 0600~ 25 - 0.0F—-0.01 - 0.00-—- - Du-
' 0.
0.
s
0.

25 JUN 1800 73 0.02  0.00  0.0] 3l.

25 JUN 1815 74 0.0  0.00  0.01 30.

25 JUN 1830 75 - 0,01 0,00- 0,01 - 3Bu- -~

25 JUN 1845 76 0.01  0.00 0.0l 27.
A 25 JUN 1900 77 0.01  0.00  0.01 25,
e it 25 JUN- 1915 —-78- -0, 0}——0, 00— 0.0} P
A 5 OJUN 1930 79 0.01 0.00  0.01 23.

25 JUN 0615 26 0.01  0.01 - 0.00
25 JUN 0630 27 0.02  0.01  0.00
25-JUN- 0645—28— 0z 02— 00— 0: 00—
25 JUN 0700 29 0.02  0.01 0.0




i}
;
)

— 25 JUN-0730—3F——0:02—0:0]

i

25 JUN-0B15-— 34— 0.02— 0.0}—--

25 JUN 0715 30

25 JUN 0745 32

25 JUN 0800 33

25 JUN 0830 35
25 JUN 0845 36

0.02

0.02
0.02

0.02
0.02

0.01

0.
6.00

00 25 JUN 1945

(=]

0.01
0.0l

0.02
0.02

2520030037 0.02 0,02~

25 JUN 0915 38

0.02

0.02
0.02

0.
0.
0.
0.
0.
0.
0.
0.

i

.

00 pa JUN 2015

ol
S B
o1

0l

b~ -
0l

0l

L on

+

JUN "115

!
|
i

B BB B D B b

it oon (."I ch

80

82
83

B84-.-0.01--

85
86

88
89

0.01

0.01
0.0

0.01
0.0]

0.01
0.01

0.00

0.00
0.00

0.00
0.00

ﬂ87——--0.01—~—-0.00--.

0.00
0.00

0.01

0.01
0.01

- 0,00-—0.0)—.e

0.01
0.01

0.0} 17 -

0.01
0.0

22.

25- JUN-2000-— 8}——0+ 01— 000 —— 0 0—2) s —

20.
20,

19,

18.
18.

16.
16.

25 JUN 0930 39 0.03
e 25 JUN-0945— 40— —0,03—0,02-—0,0}—— -
25 JUN 1000 41 0,03 0.02 0,01
25 JUN 1015 42 0,03 0.02  0.02
25 JUN 1030--43 - 0.04.. 0.02
25 JUN 1045 44 0.04  0.02
25 JUN 1100 45 0.05  0.02
25-JUN-1315— 46— 0,06 - 0.02 —-
25 JUN 1130 47 0.08 . 0.03
25 JUN 1345 48 0.24  0.07
5 JUN-1200-— 49— —0,52-— 0. 11—
35 JUN 1215 50 141 0.5

0.0} ——— 15es
0.01 13,
0.01 15,
0.01 ST S
0.01 14,
0.01 13.
0.0 — 13—
0.01 13.
0.00 13,
000 . 12,0
0.00 11.

90~ 0.01—0.00- -

91  0.01 .00

92 0,01 0.00

25 JUN “300 93 0.01 0.00.

25 JUN 2315 94 0.01  0.00

5 Ju 222095 0.0 0.00

.. 25 JUN 2345.-- 96— -- 0.0 —— 0,00 .
26 JUN 0000 97 - 0.01  0.00

26 JUN 0015 98 0.000  0.00

26 JUN 0030 .99 0,00 .00
26- JUN 0045 100 0.00  0.00
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4,28, T0TAL LOSS = 0.99, I0TAL EXCESS = 3.29

T0TAL RAINEALL =

HAXIﬁUH AVERAGE FLOW
24-Hk 72-HR 24.75-HK
v S US| PO
2.514 2.514 2.514
73 73, 73.

TIME
(HE) 6-HE
2,75 —— ——(CF5) 123,
{ INCHES) 2.134
{AC-FT) 62,

cuuumnuz AREA = 0.54 S0 KI

!:;————*k*—***—%ik—*i*—ii*—*ﬁ*—*i*—*ﬁ*—*k*—*kk-kkk«%kﬁuii*~k**—%kim£ik-*kkmii*—kk*—*i*~*k*—#ii-*i*uiii-*i*-#**_%**.&i*p*ki_kki_iki_k#k
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-~ DUTPUT- CONTHOL-VAK 1ABLES -
IPRNT I PKINT CONTROL
IPLOT 0 FPLOT CONTROL

- QSCAL—--— - 0.~ HYDROSRAPH- PLOT- SCALE- -

HYDROGRAPH COMBINATION
ICOMP

2~ NUKBER-QF- HYDROSRAPHS- T10-COMBINE—-— -— —

Akk

‘ KREKARAAASARRARS AARAARAAAARKARRAAKAARRAAKAARAARARRASRRARRRARRARA R XAARRARSRAARRKAARRARRRRAAARRARARRARARRRARRARRARRAR RARRARRR ARSI

T : ~—===" HYDROGRAPH AT STATION""CPOR~ 7 ~— 7T
SUH fif 2 HYIROGRAPHS




2
1
’.
{

)
’ l T kKA RR IR AR R AR R R T IRRRRE R KRR K EARKRRRRRFRA KRR R K I XA K AR KR KRR FRRAARKAARRARAARR R AR AR AR KRARA KR AR K ARKR KRR RKRERKARAKS 3 KRR AFARERRK
% % %

I DA MON HRMM ORD FLOW & DA MON HKNN OKD FLOW % DA MON HEMN ORD FLOW & DA MON HERMN OKD FLOI
; - * —— *, e —— Tt ¢ e e e A e i e = *—-—--———-——-——-—— i —— ——— ¢
Nl 25 JUN 0000 1 . & 25 JUN 0615 26 0. & 25 JUN1230 51 474, A 25 JUN 1845 76 38.
n 25 JUN 0015 2 0. . & 25 JUN 0630 27 0. & 25 JUN 1245 52 780. & 25 JUN 1900 77 36,

y'”----zs—aun-ooao—- Gy ke 25-JUN- 0645— 28- ————05— -4 - 25 -JUN-1300-—53- - - 63ki——k- 25-JUN-1815— 78— ——35,
M 25N 0045 4 0. & 25 JUN 0700 29 0. & 25 JUN 1315 54 460, & zs JUN 1930 79 33,
T 25 JUN 0100 5 0. & 25 JUNO7TIS 30 0. % 25 JUN 1330 55 347, % 25 JUN 1945 80 32.
- 25 JUN-OIIS— B— —-- 0w - & 25 JUN 07300 31 - - 0u— & - 25 JUN-1345--56-—— 272, - & °5 JUN-2000- BY - - —30.
l 25 JUN 0130 7. 0. % 25 JUN 0745 32 0. & 2J JUN 1400 97 :21. k25 JUN 2015 82 29.

25 JUN 0145 € 0. & 25 JUN 0800 33 0. 4 25 JUN 1415 58 184, & 25 JUN 2030 83 8.
- 25 JUN-0200 -..—9- 0u A -25.JUN 0815 34 0. % 25JUN 1430 59 . 156, 4. 25.JUN.-2045. 84. .. 27,

' 25 JUN 0215 10 0. & 25 JUN 0830 35 0. & 25 JUN 1445 &0 124, & 25 JUN 2100 &5 26,

¢ - 25 JUN 0230 11 0. & 25 JUN 0845 36 0, & 25 JUN 1500 6l 117. &k 25 JUN 2115 86 25,

~25-JUN-0245—12— — - —0——k——25-JUN-0900- 37— — —_Duem ko 25 JUN-1515 - 62— — 1034~k -— 25 JUN-2130- 67 . — — 24,
25 JUN 0300 13 0, A 23 JUN 0915 38 0. & 25 JUN 1530 63 93, 4 25 JUN 2145 B8 24,
i' 25 JUN 0315 14 0. % 25 JUNQ930 39 1. & 25 JUN 1545 64 84, & 25 JUN 2200 89 23.
25 JUN-0330 15 ——— 025 JUN-0945- 80— — 1. k25 JUN-1600 65— 76, - k—-25 JUN-2215-.-90... -.-22.

—~— 25 JUN 0345 16 0. & 25 JUN 1000 41 1. 4% 25 JN1615 66 70. A 25 JUN 2230 91 22,
' 25 JUN 0400 17 0. 4 25 JUN 1015 42 2. k25 JuM 1630 67 65, % 25 JUN 2245 92 21,

Y 25 JUN-0415— 18— O A 25 JUN-1030—43. 3 & 25 JUN-1645 68— 60, 25 JUN-2300—83 21,

. 25 JUN 0430 19 0. 4 25 JUN 1045 44 3, k25 JUN 1700 89 S6. 25 JN 2315 94 20.

| 25 JUN 0445 20 0. A 25 JUN 1100 .45 4 & IS INI75 70 53. 4 Z5 JUN 2330 95 0.
w25 JUN0500-— 20— & 25 JUN-LIIS— 46— Bu— %25 JUN-1730_ 71— 50, A 25 JUN-2345-96..._ 13

3 £ 25 JUN 0515 22 0. 4 25 JUN 1130 47 8. % 25 JUN1745 72 47, & 26 JUN 0000 97 19.

‘ 25 JUN 0530 23 0. % 25 JUN 1145 48 11. & 25 JUN 1800 73 45. & 26 JUN 0015 98 18,

25 JUN-0545 24— 0, & 25 JUN-120049 21— & 25 JUN.1815__74 42, 4 26 JUN 003099 18

\ 25 JUN 0600 25 0. 4 25JUNI1215 90 88, & 25 JUN 1830 75 40. & 26 JUN 0045 100 17.
- X * %

-~ RKAKRKAAARKKAARKAAARAKARARKAKAA KARARAARARRKAARAARARAARARRRAKAARARARARRARARARKRARSARARKAKAAARAR KA ISR AARRRRREAARARRAI AR DR RAARRR

S5 PEAK FLOV: TINE: _ MAXIMUM AVERAGE FLOW.- .

' (CES)— IR =HR- 24=HR_-__72=HR _ 24.75-HR
780. 12.75 (CF3) 194, 57. 55. 55.

s { INCHES) 2,203 2.569 2.570 2.570
3' {AC=ET). 96— M2 20 N2 - —— e
= CUKULATIVE AREA =  0.82 S0 KI

" Kk KAk ARk AAR kkk ARk RKk ARR KRR AXR AAR RAK RAK RAK AR AR% Hd( ;bbk ;Wc i;\* Hzit khk *H *Hx Akk M* i"* kit hkk Mk kkk ;Ud(

~ . khhhAkRRAAARAK

1 -
-~5-~__._79 KK__.__*_-__.CPIOC ’-'r —— o mmmm it e me im e e e a5 e e e+ m———— - [ —_—— —
. _ % %
!l ARRRARAKARAK KK
— 81 KO OUTPUT CONTROL VAKIABLES
' IPENT 1 PRINT CONTROL
e e s TPLOY - - === PLOT CONTROL-- - - - - -
oy ascaL - 0. HYDKOSKAPH PLOT SCALE

I
d
5

o 8T HC—_"'““HYDROGMPH‘CUHP INAT ION - -
ICOMP 2 NUMBER OF HYIROGRAPHS TO COMBINE
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CRRK

S ARARARAARAARRKAAAKAARRAARARKARRAKAAKKARKARRE AR KRAARAAARKRAARKAARKKRKARKKAARKARKAKARAARAAKKAR AARAKRARRARAARKKARKRAAARKRAARRKAARRA

HYDROGRAPH AT STATION  CP1OC
. SUM OF 2 HYDKOGRAPHS

kk*kkk*kkkkkkkk*ki*i*kkk*k*kkki*ikikkkkkkkkkkﬁ*kkkkkkikkk*%kkkikkﬁikkkkkkikkkkikik}kkkkkikkikkkkkkkikkik%kkkkkkkkkkkkkkkkkk)xkki

X A

X

MR —ORD——FLOM— i HON-HAH— 08 ——FLO—4~— DA ON-HRKH—ORD—— — FLO-—+—~A-HOM-HRNA—0RD — - L0k

k : X
25 JUN 0615 %6 0. & 25 JUN 1230
25-JUN-0630- - 27~ - . 0. - A—-23-JUN 1245 --32- )
”5 JUN. 0645 23 0. & 25 JUN 1300
JUN 0700 29 0. k25 JUN 1315

25 J0H 0000
250015
5 JUN 0030

= 25 JUN 0045

0T JUN-0100

* 25 JUN 0115

|- 25 JUN 0130

g—~——-_-w5‘aux.o14¢--4L—---.

S 25 JUN 0200 9 34 0. k 25 JUN1430 S
- sawoens 1 75 JUN 0830 35 0. A 25 JUN 1445 60

TEL e JUN0280— M0+ 25 JUN0845 36— 0, 3 25 JUN-1S00— 61—
: 25 JUN 0245 12 0. & 25 JUN 0300 7 . 25 J0N 1515 62
25 JUN 0300 13 0. & 25 JUNO9IS 38 25 JUN 1530 63

! ——~——m;4wLmns-_44——————or—4h~*¢4u&os%L-eq 25 JUN-1545— 64—
ESL 25 JUN 03307 0. & 25 JUN 0945 40 25 JUN 1600 65
25 JUN 0345 16 0. & 2501000 4 . 25 JUN 1615 66

0. & 20 JUN 1343
32 0. % 23 JUN 1400
0r—4——25. JUN 1415—-38 -

1
-
3
4
b 31
7 25 JUN 0745

~—23-JUN-0300 —33-

25 JUN 08135

1.

—1

1.

0.

&+ ?
0. & 75 JUN 0730
0.

9

0.

0.

610,
031.
903.

70.

388.
319-

nen

o8,
218
187,

x
A
Ao~
X
A

A
k

25 JUN 1845

- 35-JUN--1900 -

23 JUN 1915
25 JUN 1930

25 JUN 2000
25 JUN 2015

33.
90,
48.
46,

76
77
78
79

500, A——2d5-JUN-1945—--80

81
82

h—-29-JUN-2030— . 83.o -3

A
A

i

25 JUN 2045
25 JUN 2100

84
85

25 JUN2115 . B6

163
143,
128.
116

106.

97.
29,

%
X

;-85 JUN-2200—-89 .

25 JUN 2130
25 JUN 2145

25 JUN 2215
25 JUN 2230

25_JUN-2245 92

_ L S INoM0 1 o 4 S TMINS 42 1. 4 25 T30 2
25 JUN 0415 18 0. & 510 43 2. & 250N 1645 48

25 JUN 0430 19 0. & 29 JUN 1043 44 3. & 25 JUN 1700 69

!;——-“tS‘JUN‘o445———60——————~0r——%~——&S—JUN'1100——44-—-——-—»41——-*—~—ﬁ5-JuN—1715- 70--.
& 20 JN LS. 46 Sk X IH1IZN 71

25 JUN. llaO 47 8. k .25 JIN 1745 72

74
75

25 JUN 1815
25 JUN 1830

23 JUN 0545 24 0. & 25 JUN 1200 49 B,k

25 JUN 0600 25 0. % 2JNI21S 5O 138, %
4 %

3.
77.
RV i S

X
E
!
A
X

25 JUN 2300
25 JUN 2315

— 25 JUN.-2330— 95 . ..
2 %

M.
3‘3
—J.n
3l.
30.
2%.
29.
28.
27,
27.
v 26-
25

87
88

90
91

93
94

26 JUN 0030

26 JUN 0045

24,
23.

MAXIHUK-AVERAGE-ELOW
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6-Hk 24-HR 72-HR 24.75-HR
(CES) 269, 78. 76. 76.

(CES) (HK)

o REAK-FLON—TIKE
;
"!é 1031, 12.75

{INCHES ) —-2.200——2.558-——-2,559—— 2,559
(AC-FD) 134, 155, 155, 155,

—CUNULATIVE-AREA-=—1,14-50-HI

TRAR kkA ARR ARR ARK ARK kﬁk Akk KAk ARk REK ARk AAR XA AR AAR AKR ARk AKR AAK ARA ARk ARA ARK ARR ARk KRR KRR AR ARK ARk ARR
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im *_.._.__. L
X SUBIL 4
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QUTFUT CONIKOL VARIABLES

IPRNT I
IPLOT 0
0SCAL 0.

PRINTCONTROL
PLOT CONTROL
HYDROGRAPH FLOT SCALE

SUBEASIN RUNOEE DATA

R X 92 B4 SUBBASIN CTHARACTERISTICS
! ) is;; TAREA 0.06 SUBRASIN AREA
& ~— PRECIPITATION DATA— —— —————————————— = -
1
13 ot T '
' ‘.f.' 10 PH DEPTHS FOR ~ O-PERCENT HYPOIHEIICAL bTURH
e Y v HYBRO-35 STy TR0 s e T ie T e e Tivess TE-8Y vnaoon T -
i' ‘ S-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
! “ 0.72 1.41 2.47 2.77 2.97 3.35 3.81 4.28 0.00 0,00 0.00 0,00
I[ STOKM AREA = 0.06
’ ’“;; 9318 SCS LOSSRATE— — - ’ T T T - -
y SIKTL 0.22 INITIAL ABSTRACTION
| i CRVNER 90.00 CURVE NUMBER

RIIKP— 0,00 PERCENT "INPERVIOUSAREA

RINEMATIC WAVE

-94-UK

OVERLAND=ELONELEMENT N0

MHH;\MHHMH*H&HxH&H;RHH*Hc*}ikk*%i*kkkkHcHkkkkiM;Ud(kkk}*%kkk*kkk}kkikiﬁiHM*H KRARXRARRAKARARRRRARRIAARKAKARS ARARRS

l 1745, OUERLARD ELOW LENGTH
5 0.0080 SLOPE
N 0070 ROUGHNESS COEEFICTENT
PA 100,0- PERCENT OF SUBBASIN
95 RK MAIN CHANNEL
' L 7713257 CHANNEL LENGTH T T -
- 8- 00072 SLOPE.: S
NG 0;0162;CHANNEL RDUGHNESS EOEPPICIENI
TA 0,06 CONIRIBUTING 7REA
SHAPE TRAP CHANNEL SHAFE
WD 16.00 BOTION WIDTIH Ok DIAMETER
~Z 1,00 SIPETSLOFE -
RUPSIO YES RDUIE UPSTREAM HYDEOGRAPH
FxK - T
COMPUTED KINEMATIC PARAMETERS
ELEMENT ——ALPHA—¥——DI—(HINI—DX—(ED) T T
1 1.9039 1.667 1500 872.50
3 1.5931 1. 523 15.00 662.50

T HYDROGRAPH AT -STATION— - SURI1~-

H&i1'(Mkkk*kkii}Jd.ki*k;\*k*b\*iik;\;bb’d«kkiikMkizkkikikﬁi*ikﬂk*i*ikiikkﬁkkkk*ﬁkikkikikk*HddddtkHtic*Akk*ikiéb\%kkk*ik*kkikkkkkkikk*

DA HON HKHKN DRD

257 JUN- 0000~
25 JUN 0015

- 25 JUN 9030 0. :
%Fewuwooas—-r——-m&——o:oz
: 25 JUN 0100 5 0.01

RAIN  LDSS EXCESS COKP @ X DA HON HEMN OKD  RAIN . LOSS EXCESS COKF @

%
o= 0,00 0500 0,00~ 1. . 25-JUM 1230~ 51 - 0;30-— 0,02~ 0:28—— - 701+
20,010 0.01  0.00 1. A 295 JUN 1245 52 0.09  0.01 0 0.09 1168.
3 0,01 0.0 0.00 1. A 25 JUN 1300 33 0.07  0.00  0.06 989,
0700 1= k—— - -25-JUN- 1315 — 54— 0: 06— 0 00— 005~ 749:
v 0.01 0.00 1. A 25 JUN 13300 55 0.05  0.00  0.04 562,



A 25 JUN 1345 56 0.04 0,00 (.04 435,
* 25-JUN-1 400—57——0: 04— 00— 0348 —
A 25 JUN 1415 S8 0,03 0.00  0.03 208.
X 25 JUN 1430 59 0,03 0.00  0.03 243.
b 25 JUN-1445— 60— 0,03— 0,00 ——0.03———— 208, ——
A
A

25 JUN 0115 0.0  0.01  0.00
25~ JUN-0130 0:01——05 0 —0:00
25 JUN 0145 0.01  0.01  0.00
25 JUN 0200 0.01  0.01  0.00
25 JUN-0215 - 10——-0.0}-—0.01—-- 0,00
5 JUN 0230 11 0,01 0.01  0.00
' 25 JUN 0245 12 0:01  0.01 0,00
e 5 JUN-D300—13-—0.01— 0,01 — 0,00 -v. -
25 JUN 0315 14 0.0 0.01 0,00
26 JUN 0330 15 0.0 0,01 0.00 .
25 JUN-0245-- 16—-0,01— 0,01=- - 0.00— -
25 JUN 0400 - 17 0,01 0.01  0.00
25 JUN 0415 18 0.01 0,01 0.00
S JUN 0420 19 .-0.01  0.01..---0.00...
25 JUN 0445 0 0.01 6.01 1 0.00
{ 35 JUN 0S00 21 901 0.01 0,00
2% JUN-0515---22 - 0.01.— 0.0 — 0.00 .-
' NS 23 0.0l 001 0.0
?,_' , S JUN 0545 24 0,01 0.01 0,00
;i,____~__....25 JUN-0600.— - 25——0.01— 0,01 ——-0.00
: 5 OJUN 0615 26 0,01 0.01  0.00
25 JUN 0630 27 0.02  0.01  0.00
_25 JUN-0645 23 0.02 (.01 0.00
S JUN 0700 29 0.02 0.0 0.00
zs JUN 0715 30 0.02 0,01 0,00
25 JUN.0730— 31 0.02 0,02 0.00 .
25 JUN 0745 32 0,02 0.02  0.00
5 JUN 0800 33 0.02  0.00
25 JUN-081534 0.02___0.00
25 JUN 0830 35 0.02 0.0l
25 JUN 0845 36 0.02 0.0l
75 JUN-0900 . 37- . 0,02 001
25 JUN 0915 38 0.02 0.0
© 25 JUN 0930.. 39 0,02 0.0
25-JUN-0945 40— 0,02 0.0l
25 JUN 1000 41 0.03  0.02  0.01
| 25 JUN 1015 42 0.03  0.02  0.02
25 JUN-1030— 43— 0.04—-0.02_0.02
25 JUN 1045 44 0.04 0,02 0.02
42 25 JUN 1000 45 0,05  0.02  0.03
i i----——-_—ZS-JUN._LI.IS—_-%_.——O.06__.0.01 _0.03
‘ 5 JUN 1130 47 0.08  0.03  0.05
b 95 JUN 1145 43 0,24  0.08 006 - 12
2 25 JUN-1200—— 49 0.52___0.13 0.9 ey -
25 JUN 1215 50 1.41  0.17  1.23 136.

25 JUN 1500 &l 0.0 0.00 0,02 182,
25 JUN 1515 62 0. 199.
e ke — 25-JUN-1530— 63—-0.
* 25 JUN 1545 64 0,
x 25 JUN 1600 65 0.
e e 25 JUN1B1S L 6B 0.
A 25 JUN 1630 67 0.
X 25 JUN 1645 0.
- 35 JUN 1700 0.
25 JUN 1715 70 0.
25 JUN 1730 71 0. 0q 0.00  0.02
25 JUN 174572 0,02 0,00 000 T2
25 JUN 1800 73 0.02  0.00  0.01
25 JUN 1815 74 0.01  0.00  0.01
’?i;IUN-IBSO___.Zﬁ___O.01__.._-0.00_._.0.0]_4.._‘_62._‘_
25 JUN 1845 76 0.01  0.00  0.01 39,
25 JUN 1900 77 0.01  0.00  0.01 56.
25 JUN.1915 78 0,01 0.00 Q.0 3. __
25 JUN 1930 79 0.0) 0.00  0.01 ol.
25 JUN 1945 80  0.01  0.00 0,01 49,
o5 JUN.2000 81 0,01 0.00. . 001 .. 470
25 JUN 2015 82 0.01  0.00  0.01 45,
25 JUN 2030 83 0.0 0.00  0.01 43.
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A
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A
*
A
*
A
%
3
]
-
*
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%25 JUN2045 84 001 000 001 42
A
*
S
A
A
%
A
A
%
4
&
A
A
F
4
X

-

|

0
<> O >

nwn 0

25 JUN 2100 85 0.01  0.00 0.0 10.
25 JUN 2115 86 0.01 0.00 0.0 3.
. 25.JUN 2130._ 82__0.01 .0.00... 0.0L. .. 2.__
25 JUN 2145 88 0.01 0.0  0.01 37,
25 JUN 2200 89 0.01° 0.00 - 0.01 35
25 JUN_2215. .90 0.01 0.00 0.01 34
25 JUN 2230 91 0.01  0.00 0.0 3.
25 JUN 2245 92 0.01 0,00 0.0 33.
25..JUN.2300_.93 0.01 0.00 0.0} 32,
25 JUN 2315 94 0.01  0.00 0.0 3l
25 JUN 2330 95  0.01 .0.00 9.0 30.
25 JUN.2345_._96._ _0. 000 0.01 . 30.._..
2 JUN 0000 97  0.01  0.00 0.0 29.
26 JUN 0015 98  0.00  0.00  0.00 28.
26 JUN.D030. 99 0.00___0.00 __0.00 . 27..__
26 JUN 0045 100  0.00  0.00  0.00 2.
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0.
e
0
0
0.
0.
-0,
0.
0.
0.
0.
0,
.
0.
0.
0.
0.
0.
0
0
0.
0
0,
0
0.
0.
0.
0
0
0.
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0
0
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4
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T0IAL RAINFALL = 4,28, T0TAL LDSS = 1.09, TOTAL EXCE3S = 3.19

FEAK FLOH IIHE ﬁAXIMUH AU‘RAGE FLOW
(CES) {HR) 6-Hk 24-HR 72-HR
1168; 1375 ~{EF5 ) ~—-301 87. 85«

( INCHES) 2.213 971 2,572

{AC-FT) 149, 173 173.

CUHULAIIVE AREA “ 1,26 50 KI
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x A
4 SUB12 #
3 3
khkkkhkkkkhkik

"""" 98 K0 OUTPUTCONTROL VARIABLES ———— —— -~~~ 7~ =777
IPRAT 1 PRINT CONTROL
IPLOT 0 PLOT CONIROL
wrom e Q8CAL T - 0,7 HYDROGRAPH FLOT SCALE

SURBASIN RUMOEE DAIA

SUBBASIN CHARACTERISTICS
TAREA 0.10 SUEBASIN AREA

PRECIPITATION DATA

“DEFTHS F0R——0=PERCENT “HYPOTHETICALSTORM
»» HYDRO-35 - :
S-HIN - 15-MIN 60-MIN  2-HR  3-HR  6-HR 13-HK ~ 24-HR  2-DAY  4-DAY  7-DRY 10-DAY
(177 St VY ¥ St VAN Y AP VA SR P S P R A1 B e

SIORM AREA = 0.10

SCS LOSS RATE \
STRTL 0.22 INITIAL ABSTRACTION
CRVMER 9000~ CURVE NUMEEK~ =~~~
| . 0.00, PERCENT INPERVIOUS AKEA

DVERLAND-FLOW ELEMENT NO. 1
L 1440. OVERLAND FLOW LENGTH
S 0.0083"SLOPE
N 0.060 ROUGHNESS COEFFICIENT
. PA 100.0 PERCENT OF SUBRASIN
"""107‘RK"“"“““‘HAIN‘CHANN‘i
L 2665. CHANNEL LENGIH
S 0.0071 SLOPE _
N 0.0 6~ CHANNEL "ROUGHNESS—COEFFICIENT ————
CA 0.10. CONTRIBUTING AREA
SHAFE TRAP CHANNEL SHAPE
WD 17700 —ROTION WIDTHOR DNIANETER ——— — =~ -
2 1.00 SIDE SLOPE
RUPSTO YES ROUIE UPSIPEAM HYDRDbRAPH

¢
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N3

khk

4
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CONPUTED K INEMATIC PARAMETERS
ELEMENT ALPHA ¥ DT (MIN) DX (FD)
12,2624 1.667 '15.00 720.00
T e = 16192 U1V S28 0 15,007 (1332,50 -

W
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IR ARARAARTARRAKRIF AT KARRARARKKATAARKARARRKAARKAK AR AAARKRKARSAAARRKRARRARRSARARRRREAAARRRRAKKARRRRKRRRRRARRKARRARRAR AL AR AR

DA MON HRMN OKD  RAIN  LOSS  EXCESS COXP @ DA MON HRMN ORD RAIN  LOSS EXCESS COXP Q

25 JUN 31230 51 0.300 0,02 0.28 778,
25 JUN 1245 52 0,09  0.01  0.09 1301.
25-JUN-1300- 53— 67— 0 00——0.66 36535
25 JUN 1315 54 0.06  0.00 0,05 814.

25 JUN 1330 S 0.05  0.00  0.04 616.
25-JUN-1345—56—0.04——0-00—0.04 477 —
25 JUN 1400 57 0.04  0.00  0.03 381.

25 JUN 1415 S8 0.03  0.00  0.03 314,
- 2% JUN-31430 - 59-—-0.03--- 0,00 - 0,03~ — 265~
25 JUN 1445 60 0.03  0.00  0.03 227.
25 JUN 1300 61 0.03  0.00  0.02 198.
25-JUN-1515—-62—0.03—0.00— 0,02 — 174, —
25 JUN 1530 63 0.02  0.00  0.02 135.
5 JUN 1545 64 0.02  0.00  0.02 140.
5 JUN-1600——65—-0,02—0, 00— 0.03———-138. —-

25 JUN 0000 1 0,00 0,00 0.00 1.
20 JUN 0015 27 .01 001 0.0 1.
2500 30— 3 O 00500 }
25 JUN 0045 4 0.01  0.0] 1.
[/ IUNOI00 5 001 0.01 1.
2 JUNOHS— 66— 0 0050} : I
25 JUN 0130 7 0.01 0.0l . 1.
0.
~Qu
0
0

25 JUN 0145 8 0.0  0.01

25-JUN-0200——-9— - 0,01 0, 01—0 (R
25 JUN 0215 10 0.01  0.01 0.00

25 JUN 0230 11 0.00  0.01  0.00 .
25 JUN-0245—12—— 000, 01000 ———0-
25 JUN 0300 13 0.01  0.01 0.00 0.
25 JUN 0315 14 0.01  0.01  0.00 0.

— 25 JUN-03H0——15——, Ol— 0. 01— 0. 00 ————-—-—0,
25 JUN 0345 16 . 0.01  0.01  0.00 0. 25 JUN 1615 66 0.02  0.00 0,02 117.

. 25 JUN 0400 17 0,01 - 0.01 0,00 0. 25 JUN 1630 67 0.02. 0.00  0.02 108.
25 JUN-0415— 18— 00— 0. 00— O A5 JUN-1645—68—0. 02— 0. 00— 0., 02— 180,

25 JUN 0430 19 0.01  0.01  0.00 0. A 25 JUN 1700 69 0.02  0.00 0002 . 93,

25 JUN-0445 20 0.01  0.01 0,00 0. k 29 JUN 1715 70 0.02 0,00 0.02 88.

25-JUN0500—3——0.01—0. 01 ——0.00 O A 25-JUN-1730— 71—~ 0.02— 0, 00—, 03— -— 83—

23 JUNOSIS 2207 0.01 0.0 . 0.00 O | 25-JUN 1745 72 0,02 . 0.00 0,01 - 78, =

0 k

25 JUNOS30 23 0:01  0.01 0.00 25 JUN 1800 73 0,02 0.00  0.01 74,
0.0 7

l
l

?—*»:{P:-»;J—»—»—:_x.,.

I
t
|

>o~>c—:r-»->o->»—>—>-

L oo N 0Si5— 24— 000000 0 & 25 JUN-I8I15 74 0.0 0.00
25 JUN.0600 25 0.01  0.01  0.00 0. k 25 JUN 1830 75 0.01  0.00 0.0 8.
25 JUN 0615 26 0.01  0.01  0.00 0. A 25 JUN 1845 76 0.01  0.00  0.01 64,

25-JN0630— 270,02 0,01 0.0y b 25 JUNLI00 77— 0,00 0,00 0,01 Bl
0.01 0.00 0. Kk 25WNINS 78 0.0  0.00 0.01 58.,

000 0000 CAT 2SI 79 001 0.0 001 5.

”5 JUN 2000 81  0.01  0.00 0.0l ol.
25 JUN 2015 82  0.01  0.00 (.01 49.
25-JUN-2030—83 —0.00—0.00— 0.0} 47—
25 JUN 2045 84 0.01  0.00 0,01 43,

25 JUN 0730 31 0,02 0.02  0.00 i

k

*

k

& 25 JUN 2100 85  0.01  0.00  0.01 44,
4

A

A

i

X

25 JUN 0745 32 0,02 0.02 0.0
25 JUN-0800—33— 0202 ——0.02—0.00
: 25 JUN 0815 34 0.02  0.02 0.00

7 25 JUN 0830 35 0.02  0.02 0.0
——25-JUN-0845— 36— 02—0.02—0.01
23 JUN.0900 37 0.02 0.02  0.01
23 JUN 0915 38 .0.02 0,02 0.0l
—2a-JUN-0930—39——0.03—-0.02—0.01
23 JUN 0945 40  0.03 0,02 0.0l

25-JUN-2H5—86—-0.01 0,00 0,01 42,
25 JUN 2130 87  0.01  0.00 0,01 41,
25 JUN 2145 83 0.01 .0.00  0.01 40.
25.JUN-2200-89—0.01 —0.00—_0.01 38
25 JUN 2215 90  0.01  0.00 0.01 37,
Fr o 25 JUN 1000 41 0.03  0.02  0.01 A 25 JUN 2230 91 0.01  0.00  0.01 36.
| 25-JUN- 15— 42— 0:03—0.02— - 0,02~ - —— - — k-——25- JUN- 2245 — 92-— 0. 01— 0,00 -0, 0} — -3,
25 JUN 1030 43 0.04  0.02  0.02 2. K 25 JUN 2300 93 0.01  0.00  0.01 34,
k| 25 JUN 1045 44 0.04 0,02 0.02 4, X 25 JUN- 2315 94 0,01 0.00  0.01 34,
Lgi—'_'"—ZS ~JUNT100— 45— 05-—*0 02— 0503~ — - -5— ——k————25-JUN-2330- - 95— 0 D}—-0:00-— 0; 0} ——335——
25 JUN 1118 46 0.0 0.03  0.03 7. % 25 JUN 2345 96 0,01  0.00  0.01 32,
25 JUN 1130 47 0.08 0.03  0.05 10. A 26 JUN 0000 97 0.0  0.00 0.01 31,
25JUNTTIZS 480724 0008 0716 153 X “6 001598~ 0000000~ 05003
25 JUN 1200 49 0.52  0.13 0.39 3. A 26 JUN 0030 99 0,00 0.00 0.00 30,
25 JUN 1215 50 1.4] 0.17 1 23 140, X 26 JUN 00-‘:5 100 0.00 0.00 0 00 ”8
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T0TAL RAINEALL =428, T0TAL LOSS = 1709, TOTAL EXCESS+-3718




) PEAK FLON  TIHE MAXIHUN AVERAGE ELOW

| PSr——tHE} =t 24 =HE 77K 24=75=HR—
5 1201, 175 (CES) 328, %, 93. 9.
7l (INCHES)  2.23 2,600 2,601 2.601

| (AE-FH———13 109189 189 .
7 . CUNULATIVE AKEA = 1.36 S0 NI

1

}l Khh Rkh ARk ARh kkk kKR KRR AKE KKk kkk KRR ARA ARA AR KKK KA KKk RRR ARR ARR AKK Kkk khR KRR KKK KK KK KKk kkk khR AAR 434
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% %

SR % e
" K 4

3' R
~@ 105 KO OUTPUT CONTROL VARIARLES < .

' IPRAT 1 PKINT CONTROL

4t - TP ————(0—PLOT-EONTEDL
3 i 03CAL 0. HYDKOSKAPK PLOT SCALE

. ~SURBASTH-RUNOEE-DATA . R —
I 106 B SUBBASIN CHARACTEKISTICS

} TAREA————0- H—SUBBASTN-AREA

]l FRECIPITATION IATA

10 B . ... . DEPTHSFOR O-PERCENT WYPOTETICAL STORH .

l.lll:IP- savvaEOREIY.. 'l)i’.llll! IP 49 uu.un‘o-’---uv ERREPS T e~
}O-NAY- .

—“"“—‘—“—“‘——S-ﬁiﬁ—‘lﬁﬁﬂ—ﬁﬂ-fﬁﬂ—a-ﬂk——ﬁ-ﬂk—ﬁ—ﬂk—}" —HR—24-HR—2-TAY——4-DAY—7-DAY-—10-DAY
0.72 1.4l 2,47 2,77 2,97 335 3.81 428 0.00 0.00 0.00 0.00

' STORM-AREA—=—0+H —
- 107 15 SCS L0SS RATE
STRTE———-0-28—INITIAL-ABSTRACTION
CRUNER  ~ 84.00 CURVE NUMBER
RTINP 0.00 PERCENT IMPERKVIOUS AREA
KINEMATIC WAVE
108 UK OVEELAND-FLOW ELEMENT NO. 1
- 1460;—OVERLAND-FLOW-LENGTH— - T e e e
5 0.0061 SLOPE
N 0.060 KOUGHNESS COEFEICIENT
PA———100:0— PERCENT-OF-SUBBASIN-———————— —~= - - s m o e s e
109 K KAIN CHANNEL .
- L 4000, CHANNEL LENGTH
8 0-0053— SLOPE -
N 0.016 CHANNEL KOUGHNESS COEEEICIENT
! Ch 0.14 CONTRIBUTING AREA
T T e e GUARE - — TRAP - CHANNEL -SHAPE— - — e e e
WD 17.00 BOTION WILTH OK DIAMETER
/A 1.00 SIDE SLOPE

rupST ——YES—ROUTE-UPSTREAN-HYDROGRAPH -




COMPUTED KINEMATIC PARANETERS ,
ELENENT  ALPHA A DT (KN DX (ED)
1939515667~ 15300 -~ 730300~ ———
3 13126 1,528 15.00  2000.00

—— kR kERAAREARIAKKRIAXREAAKKIIIAARARFAKKAARRARKRARKEAAK R KK AKARR KA AKAAKKRIKAKK AR IARRARIAKFKAKKRRRARRERERARKRIAKKRIKKRAKIA KRR AR KAAK:

o ‘ HYDROGRAPH AT SIATION  SUB13

*
- ——-D KON HRMN - ORD- - RAIN-——-LOSS---EXCESS- - LOMP @ h——-—D4 MUN HKHN ORD-  RAIN. - LOSS. EXCESS.—.- COKP Q- —

!
P4

25 JUN 0000 1 0,00 000 0.00 1. A o JUN 13230 0,30 0,05 0,25 744,
e 25-JUN-001 20— —-0 0000 ——- -} ——— h——35- JUN- 1245 - -0,09—-0.01— 0,08~ ——1363,——
29°JUN Q030 3 0,01 o 0.0 0.00 1 23 JUN 1300 I 0,07  0.01  0.06 1182,
25 JUN 0045 4 000 001 0.00 1 25 JUN 1315 0.06 0,01  0.05 2.
- 25-JUN-0100— -5 - —0 1—-0.01—0.00 1. —A 25 JUN 1330 — 55 - 0,05 - - 0.01 ——0.04- 704,
25 JUN 0115 6. 0,01 0,01 0,00 1. k.o 25 JUN 1345 0.04  0.01  0.04 546,
25 JUNO130. 7 001 0,01 0.00 1, A 25 JUN 1400 0.04  0.00  0.03 435
CE—JUN—OH%}——S——%O%—O o000 25 JUN-1415 58— 0. Ov——OTOO————O.O&———?ub.———

5 OJUN 0200 9 0,01 0 0,01 0.00 25 JUN 1430 53 0.03 0,00 0.03 299,

25 JUN 1445 60 0.03  0.00  0.02 256,

= 25 JUN 0215 10 0,01 0.0l 0.00
" '}_—45,‘}{;}4_0230_,-.1.1___0..01_4_.01.___0_00__.______..., : 25-JUN-1500-61-- - 0.03-- --0.00— 0,03 - 233, —-
! - 25 JUNISIS 62 0,03 0.00 0,02 196.

A
X
A
”5 JUuN 0245 12 0.01 001 0.00 k
k 25 JUN 1530 63 0,02 0.00  0.02 174.
A
k
]
A
k

': khkkkkk*kk}}Mkihkk*ﬁu‘ckkMkkkkk*ikkkkix}kkk*ik*ki*k*ikk%kikkﬁ;\ikk*iﬁikkikk}k}kkrﬁkk#kﬁz}kr‘Mikknkxkkkk}**iiikixkﬁH{hkﬁt

E
?

0
0
9
0
0

i 5 JUN 0300 13 0.01  0.01  0.00
) '—-——-——’%—JUN—OS%——H——O 03—0.01—0-00- 25-JUN-1545—64-- —0.02—0.00——0.02 — 157
25 JUN 1600 65 0.02 0.00 Q.02 143,

25 J0N 0330 15 0.0 0.01 0.0
25 JUN 0345 16 0.0 0.01  0.00 25 JUN 1615 66 002 0.00 0.0 131
o 25 JUN- 040017 -0, Ol D Ok ——0, 00— - - - 25-JUN-1630- . 67- - 0,02— 0,00 0,02 —.. 12]oco
L 25 JUNOAIS 18 001 0.00 0,00 - 25 JUN 1645 68 0.02. 0.0 0.02 12,
25°JUN.0430°19  0.01.:7-0.01. . 0,00 25 JUN 1700 69 0,02 0.00  0.02 104,
: - . JNIZIS— 70 002000 0.0 93
25 JUN 0500 21 0.01 0,01  0.00 0. A 253N 1730 71 0.02  0.00  0.01 92.
: 25 JUNOSIS 22 0.01 0.1 0.00 0. A 25 JUN 1745 72 0.02  0.00  0.01 87.
e 25 JUN-0530—23 00— 0,01 0,00 — — 0 k25 JUN_1800_73-—0, 0 €3
" 25 JUN 0545 24 0.01. 0.01  0.00 0. A 2SINIBS 74 0,01 0.00 0.0 7.
25 JUN 0600 25  0.01 0.0  0.00 0. A 25 JUNI830 75 0,00 0.00  0.01 75.
25 JUN-0815— 26— 0. 01— 0. D1——0.00 D A 25 JUN-1845—-76——0,01——0.00.—— 0.0 — 7.
25 JUN 0630 27 0.02 0,02 0.00 0. A 25 JUN 1900 77 0.00  0.00 0.01 - 68,
25 0UN 0645 28 0,02 0.02  0.00 0. A 25 JUN 1915 78 0.01  0.00 0.0 b4,
oo 25 JUN0700—29——0.02—0,02—0.00—— .0, 25 JUN-1930. 79— 0,01 0,00 0,00 62,
25 JUN 0715 30 0,02 0.02  0.00 0. 4 25 JUN 1945 80 0.01  0.00 0.0 59,
= 25 30N 0730 31 0.02  0.02  0.00 0. k 25 JUN 2000 81 0,01 0.00 0.0l 56,
S D5 JUN-0745—- 32— 0,02 0,02 0.00— - v ko 250002015 82 000000 0L .54,
,' 25 JUN 0800 33 0.02  0.02  0.00 0. & S JUN 2030 83 001  0.00  0.0) 52,

1

1.
0.
3
0.
0
9
0.
0.
0.
0
0

s 25 JUN 0815 34 0.02  0.02  0.00 0. A N5 ¢ 001 000 0.01 50.
e 25 JUN-0830~ 35— 0,02~ —-0.02——-0.00 Qimmmemom fm——e25-JUN-2000-- 85--- 0,0k-—-0:00-— 0,01~ - - - 49—
g 25 JUN 0845 36 0.02  0.02  0.00 0. A 25 JUN 2115 86 000 0.00 0.0
25 JUN 0900 37 - 0.02  0.02  0.00 0. A 25 JUN 2130 87 0.01  0.00 0.0
- 25-JUN-0915—-38——0:02——0+02—0+00 ~0; % B5—JUN-2145— 88— 0501 ——-0700— — 0 Db 44
25 JUN 0930 39 0,03  0.02  0.00 0. A 25 JUN 2200 89 0.00  0.00 0.0l
25 JUN 0945 40 0.03  0.02  0.00. 0. - 4 25 JUN 2215 90 0.01  0.00 0.0
T T 25 JUNTL0007T AL UT0.03 03037 T 0.017 T T 6. T A 25 JUN2230° 910,01 0,007 0.0l
25 JUN 1015 42 0.03  0.03 0.0 1. A 25 JUN 2245 92 0.01  0.00 0.0l
25 JUN 1030 43 0.04  0.03 0.0l 1. x 25 JUN 2300 93 0,01  0.00 0.0
A
i

25N 440004 — 0003 00—~ 3 237JUN2315— 94 000 0500~ 00 S
25 JUN 1100 45 0.05 ~ 0.04 0,01 3. 25 JUN-2330 95 0.01  0.00  0.01




a

r 25 JUN 1115 46 0.06  0.04  0.02 3. 25 JUN 2345 9% 0.01  0.00  0.01 3.
i 2N A0 08— 00003 & j 200009700000 00035 —
NE 25 JUN 1145 48 0.24  0.14  0.10 12 26 JUN 0015 98  0.00 0.00  0.00 34,

d 25 JUN 1200 49 0,32 0.22  0.29 24, 26 JUN 0030 99  0.00 0,00  0.00 33.
25" JUN- 1215504t —0:30—1:06 -108:- 26-JUN-0045—-100—— 05 00——0: 00— 0200 —— 315

kk*i*kiikiki*iikiiii*kkikkk*k&k*k*k%kik*ikk*kk*ﬁkkkkkkkk*k)*kikkk*i&k)iikikk*i*kk*k**ki*kk***ii*ikkkikkkkkikkkikkkkkkiik*ikkxxk

I0TAL RAINFALL = 4.28, IDIAL LOSS = 1.66, IOTAL EXCESS = 9.62

o+ ——PEAK- FLON ——FIME———————~— - — HAXIMUM AVERAGE- FLOW-—-- - ———
(CE) . (HR) S BHR 24-HK 7-HE 24.75-HR

1363, 12.75 (CFS) 2. 104, 101, 101,
e (IHCHESY -+ 2.224 - 25800 - 2,58k - 2581

(AC-ED) 178, 207. 207. 207.

CUMJLATIVE- AREA-=- —+,50-50-HI- -~

kkk kkk iik kkk kkk kkk k}i kk* *k* kik ARk ARR kkK hkk ARk ARk AAA ik* kkk **i kik kkk Akk *** kii Kkk kAR RAK RAR kA ARA ARA
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- 244K0 . OUTPUT CONTROL VARTABLES ,
e e TPRAT 1 - FRINT-CONTROL—— - - -
T IPLOL . 0 PLOTCONTROL..
COSCAL.- % . WYDROGRAPH PLOT'SCALE

SUBBASIN RUNOFE DATA

=
245" B ———— SURBAS T CHARACTER ISTICS ——— - o woommemm
: TAKEA 0.32 SUBBASIN AREA

DEFTHS FOR  O-PERCENT HYPOTHEIICAL STORM
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- 25 JUN 0400 17 0. % 25 JN1015 42 §. & 25 JUN 1630 - €7 313, & 25 JUN 2245 92 106.
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KM- - RUNDEE FROM SUB-BASIN 16
I BA0.1133
f s 0. 84 0.
- — 830012 071024354
. UK 1170, 0.0098  0.10  75.46 -
RK 1895. 0.0095 0.037 0.1133
L 11124
e RUNOEE FKOM SUB-BASIN 17
BAO.0712
D

10
1T

[a ).} f
v

UK 240, 0.0085  0.09 353.79
UK 210, 0.0143  0.09 46.21

KK SUE18
M RUNOFE TROM SUB-BASIN 18
- ——BA0-2398 e
15 0. B4 0. 84.
UK 235, 0.0128  0.09 26.3]
- UK-3020.- 0.0098---0.09 7FR.E9 - -
RK 7590, 0.0074 0.065 0.2398  TRAP 0. 9,
KK cP19. T '
¥ ————CONBINE-HYDROGRARHS-SUB17—4-5UB18
HC 2.
720 KK SUB1Y
’? - KM——--KUNOEE-EROM-SUB-BASIN19 — -—————— — o o

4|

BA0.1288
s 0. 90. 0. 90.

.

© UK 1040, 0.0030 .07 45.19
5 KK 2850. 0.0053 0.016 0.1288  TRAP
T - - KK-5UB20
KM RUNOFE EROM SUB-BASIN 20
|- BA0.0218
s - e L L L
UK 1200 0.0083 0,06 16.97
1"_, UK 715, 0.0098  0.06 £3.03
D ~RK-15105 0.0079— 0,032~ 0.0218-— TRAF- - 10v
e KK SUB2
R KUNOFE FKOM SUR-EASIN 21
$——BAOT 2765 —
— 15 0. 8
COUK 410, 0.0098
UK-1755: 0.0134 -
RK 6560, 0.0120

“'"""UK‘*HS.—O:%42—0:07—5478¥'—"‘""‘—"""‘“" e e

3

KK SUB22
' "KM~ RUNCEF EXOM-SUB<BASIN-22 ~ —~
EAO. 0595 :




1§ 0. 84 0. 84,
WU 370,70:0176 0709 50.76
LUK 490 0.0179 0.09 49.24
@ RK 3630. 0.0152 0.03 0.0595  TRAP
]

CRETCRTT T T T T T T

KN COMBINE HYDROGRAPHS SUB21 ¥ SUB22
: s HC 2-

|~ — R CPRBA T T T
KN ROUTE CP24 10 CP25A
“- U RK 1992, 0.0080  0.025 0.3360  TRAP
- PSR T T T
K KUNOEF FKOM SUB-BASIN 24
BA0.171) I
s 0. 90. - b,
g o175, 0.0171  0.09  19.70
B UKk 955. 0.0168 0,09 B0.30
7505070120 0,025 07171

' ' KK CP25A :
} KN COMKINE CP24 & SUB24
; . fm—— HC 2.. . —— v e e e mee o emm e

~gu KK CP25
5'_. KH ROUTE CP25A IO CP25
T RK1023 00049 0703503507 ThAP
KK SURZ3
KN RUNOFE FROM SUB-BASIN 23
- 5405706 S
')"_'jf s 0. 86. 0. 86,
l UK 1605, 0.0125  0.10 74,26
UK 00172 0 10T 2507
-‘“_7' RK11130. 0.0079 0.035 0.5706  TIRAP

KK CP25
‘ KM " COMBINE HYDROGRAPHS CP23A° & SUB23
o e HC 2 :
T KK SUB2Y »
- KN RUNOEF"FRON SUB-BASIN 25
b B0.1364 ’
=18 0. 8. 0. 9.
LT URTTA00TT0R 00300710 4R T T T T T T o e e
y UK B885. 9.0030  0.07 52.13
1.0 BK 2655. 0.0068 0.036 0.1364  TRAP
o KK SUB26 e
i KM KUNOFE FRON SUB-BASIN 26
BAO.0963

P A L
UK 790, 0.0076  0.06 33.75
UK 885, 0.0068  0.08 66.23
RK" 2585, 0.004677 0,038 0.0963  TRAF °

. KK CP29A .
. KX COMBINE HYDKOGRAPHS SUE20 3 SUB 26
L TTHET T T s e
. KK SUR27
KN KUMOEE FROM SUB-BASIN 27
" BACS 0925 - T T
3o oo o 0.
' UK 355, 0.0030  0.07 40.22
-~

UK C500. 0.0030  0.07 59.78

" RK 2695, 0.0074 0.025 0.0925

S KK SUB28

KN~ RUNOFE-FRON " SUB-BASIN™28
£A0. 1155




1S 0. 8. 0. 86,
-~ 7555 050079 0,06 ~30: 74~~~
UK 985. 0.0081  0.06 69.26
RK 2510. 0. 0056 0.036 0.1155  TRAP 10.
| S s i — - -~ SEEEES
e | COMKINE H\DROGRAPHS CP294 § SUR28
K 2.
KK SUB29. - :
KM KUNOEE FKOM SUE-EASIN 29
KO L.
-BA0.3230 -
18 0. %2, 0.
UK 745, 0.0054  0.06 32.54
UK 1710, 0.0064  0.06  67.46
RE 5720, 0.0051 0.925 0.3230  IRAP
KK CPEND
KM - -- - COMBINE HYDROGRAPHS CP13 s SUR29
KO 1.
HC 2.
$ T OUIER12B24.0UT
$ SET NOVERIFY

THOUBHT OF THE DAY FRON ' V.A X 7
- -You will-be singled out for prosstion im-your work.

#k% ROIE 10 KASS 11 USERS &k

AxPLEASE KEEP aACI INFDRﬂED OP nNY PRUBLrnC**

g{l
3

S ASSIGN DUMHY SYSSFRINI
$ ASSIGN OUTER12B24.DAT INPUI
--—— 4§ +-GUTPUT-OF HEEH-G0ES-T0-THE- LOG-FILE— —-
$ RUN CUSERS.SINMONS.SIHONS1IHEC]
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FEBKUARY 1981
REUISED 30 0CT 81

i % THE HYDROLOGIC ENGINEERING CENTE
A k 609 SECOND SIREEI
- *-* SR : Ly [IAVIS, - CALIFOKNIA-95616— -
12:2 % % (916) 440-3285 OR (FI5) 448-3285
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KARAKKKAKKAARRARKAARARARRARAS R ARKRRS

I AkAAAARR AR AARARAARRAARAA AR AA KA AR
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X YR N0X
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Yy X
XXXXXXX XXX
X XX

S A

X X
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AKX XKKXY

THIS PROGRAM KEPLACES ALL PREVIOUS VERSIONS OF HEL C-1 KNOWUN AS HECD (JAN 73), HEC1G5, HEC1DB, AND HECLKK.

IHE GEEINITIONS OF VARIAELES -KTINP- AND -KTIOR- HAVE CHANGED FXON THDSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
: THE DEFINITION DF -AHSKK- ON KM-CARD WAS CHANGED WITH KEVISIONS DATED 28 SEP 81. SEE SEPTEHBER 1981 IRPUT
onm womeee —--DESCRIPTION FOR- NEW-DEF INIT IONS - - - S R

HEC-1 INRUT

#D1AGKAN




** SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
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- ke l)o S ARMY. CORPS- OF-ENGINEERS-—

% THE HYDROLOGIC ENGINEERING CENTEI
x 09 SECOND STREEI

... DAVIS,.CALIFORNIA.83616. -
4 (916) 440-3285 O (FIS) 448-3285
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k
| KRARRRAARAAAKRKIRRIAKKAKAARAAASAAAR:

k
T %
% KUN DATE %~ THHE 12:2°4
%
k*ki*ii*i*i**ik*&**kik*k*ikkﬁkkkkikik*kk*v .

i
i

SINONS, LI § ASSOCIATES, INC. PAZ-DC-01
LEUM, CATHER & CO. - OUTER LOOP HIGHWAY FROJECT CONCEPT DEAINAGE PLAN
DIVERSION AT THUNDERRIRD KD, EXISTING RUNOEE CHARACTERKISTICS
100-YR,-24-HR RAINFALL‘USING HYPOTHEY ICAL STORM DISTRIBUTION

QUTPUT CONTEOL VARIABLES
IFRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
B5CAL 0. HYIROGKAPH PLOT SCALE

|
|

: ! :
} !
I
i

—
—

HYLRARRAPH TTHE DATA




: NKIN 15 MINUTES IN COMPUTATION INIERVAL
cmmm e TDATE — - 25JUNB6—SIAKTING-DATE ———— - T T T T
ITIME 0000 STARTING TIME
NQ 100 NUMBER OF HYDROGRAPH ORDINATES
NIATE- - - 26JUNB6 - -ENDING-DATE- - ——
NDTINE 0045 ENDING TIHE

COMPUTATION -INTERVAL- - 0,23 HOUKS -
TOTAL TIME BASE 24,75 HOURS

ENGLISH URITS- e
IRAINAGE AKEA SQUARE"HILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION . FEEI
FLOW CUBIC FEET PER SECOND
STORAGE VOLUKE ACRE-FEET

. GURFACE AREA- —- - -ACRES— - —- —
TEKPERATURE _ DEBREES RAHRENHELT

Ak ARR ARK RRR KR AKA ARA ARk AKK AKA AR KRR ARK AKA KRR ARR ARR hkk iiiuik* Kih kkk kKA Akk RER ARR RAA kkk AkA ARK RAA A%A

KREhrkkRRREARA
'ruu__” R S
NEE 29 KK X Crab 4
- ! !
l}~— e p kAR A ————— —

’ 31 KO OUTPUT CONIKOL VARIABLES
' IFENT- - 1 FRINT CONTKOL
IPLDT 0 PLOT CONIROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH COMEINATION
1COMP 2 NUHBER OF HYDROGRAPHS 10 COHBINE

*ik
*kk*k*kkk*k******kkk**kkikk*kk&kiikk*k**i*kkki***kk*k%*k*k***kkkk*ﬁk%*kkkkkikkk*kkﬁkéiﬁkkkAi&k*ki%iik**kkk*ﬁ**i*kk*kkkk%ﬁkki*kii

HYDROGRAPH AT STATION  CP4B
 wie-. . — SUM-OF- 2 HYDROGRAPHS- - - -~ .

kkkiikk#kkkkkikk*kk**}k*kkkkkk*}i}kk}}ikkkikk**kk*kkikkkikkkk}kkkkkkkkkkkkkk}kkk)*kk}}xk*ikirkkk}rkkkk}}kkikkiiik*kiiiik}}i}xk}:
A - - k :

Itk ON HENM -ORD FLOW DA MON HEMN ORD FLOW 1A #ON HEMN CRD FLO

[is KON H:nN OKD FLOM

25 JUN 1845~ 76 23,
25 JUN 1900 77 2.
290. 25 JUN 1915 78 2.
250, —4 - 25-JUN-1930- 79

]
]
19k &
A
k
*
204, & 25 JUN 1945 80
A
&
A
A
%
%

288.

» JUN 1230
JUN 1245
JUN 1300
-JUN-1315- -
JUN 1330
JUN 1345
JUN 1400
JUN 14135
JUN 1430
]
J

25- JUR 0615 26
25 JUN 0630 27
25 JUN 0645 28
- 25 JUN-0700—233--
25 JUN 0715 30
25 JUN 0730 31
25-JUN 0745 32
25 JUN 0800 33
25 JUN 0815 34
-25-JUN-0830-- 35~
25 JUN 0845 36

25 JUN 0000
25 JUN 0013
& 25 JUN 0030
== 25-JUN 0045
- 5 JUN 0100
25 JUN 0115
25 JUN 0130
25 JUN 0145
25 JUN 0200
=25~ JUN-0215--
25 JUN 0230

163. 25 JUN 2000 81 18,
136, 25 JUN 2015 82 17.
113. 25 JUN 2030 83 17.
96. 25 JUN 2045 &4 16.
- B3.- k--25 JUN-2100--85---- 1%
72. 25 JUN 2119 86 5.
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l'—“—‘*ES-JUN -0345— 16— ———Or—

|

25 JUN 0245 12

-——25~JUN"0360" 13"
25 JUN 0315 14

25 JUN 0330 1S

[~ B = I = S
@ o . N

17
18
19 [
20
21 .
23 e Oy
23 L0
24 0.

P TN

k

25 JUN 0400
25 JUN 0415
—---25-JUN 0430
25 JUN 0443
; 5 JUN 0500
.- —~—~Qu JUN 0515 -
25 JUN 0330
25 JUN 0545
25 JUN 0600

SO D D> O
'
i
>n—>-->o—>lu>—>o->r>->t—>0->o->o->t->0-
. i t

25 JUN 0900
25-JUN-0915—38 - -
25 JUN 0930
25 JUN 0945
—-25-3UN-1000- ~41 - -
25 JUN 1015

25 JUN 1030

25-JUN-1045--
JUN 1100

JUN 1115

-JUN-1130
JUN 1145
JUN 1200
JUN 1215

5 JUN 1515
“5*5UN 1530 -
25 JUN 1545
25 JUN 1600

- 25-JUN- 1615 -
25 JUN 1630
25 JUN 1645

37

T

39
40

4’)
43
TR
45
46

25 JUN 1715
25 JUN 1730
- 25 JUN 1745
25 JUN 1800
25 JUN 1815
25 JUN 1830

48
49
30

S A PD N OO OO O OO D
- - e e v e e o DU
H

(%)

ﬁ-*’»’-x—»—*»*»**»*»
. !

TIKE
(HR)

PEAK FLOW

(CES) 6-HR

HAXIHUH AUERAFE ELOU

24-HE 72-HE 24.75-HR

100'
2,047
50.

13.00———-{CE5)
{ INCHES)
(AC-FI)

e 2904 -

.28, -
2.404
58.

29y e BB
2,403 2,404
58. 8.

25 JUN 1700~

62 63 4 25IMN2AN 8 14
63~ —— 57— % ~25-JUN-2145 — B8 ———34
64 Sl A 253N2200 89 13
65 47, 4 JIM22S % 13
B o 43 h—25-JUN-2230 - 9 13
7 3. & BN R 1
8 %. 4 25JN2300 93 2
69-- - Bhim- A- 25-JUN 2315 - 94 - 12
20 32 & 25IN2[ %5 1
71 0. & BINMWS % 1
72. - 28 k- 26 JUN-0000-. 92 . 1
72 2. & %awons %8 1
%o . 26 30N 0030 99 10
s 2 JUN 0045 100 g
3

CUMULATIVE ‘AREA =

“ kkkkkkRRRRRRAA— o
A K
A SUM A

0.45 50 Ml

KRAKXKRRAKEKAZA

—OUTPUT-EONTROE-VARIABLEG-————-— -~~~

IPRNT
IPLOT

DOLAL
GIUNL

SUEBASIN RUNOEE DATA

36 BA

TAREA

FRECIFITATION DATA

oo s o JEPTHS FOR-

HYDRO-35
S-MIN 15-HIN 60-HIN
TOIT A2

SCS L0SS RAIE
STRIL

37 LS

SUBEASIN CHARACTERISTICS
0.09 SUBBASIN AREA

2-HR
4077

1 FRINT CONTROL
0 PLOT CONTROL
-—0:—HYDROBRAPH-PLOT- SCALE -

0-FERCENT- HYPOTHETICAL STORH

veveesnsees TP-40 veeonivennnnnnes
3-HR -~ 6-HR 12-HR  Z24-HR

“2:97 335 3.8 428

STORM AREA = . 0.09

0.20 INITIAL ABSTRACTION

TTTTT T T CRVRRR T T 91,007 CURVE NUMBERTTTTTT T T

FTINE

N.00  PFRLENT THPFPUTAIIS APEA

”-DAY
T 0,007

4-DAY  7-DAY 10-DAY
0,00 — 0,00 =000~ -




e T K INERATIC WAVE”
38 UK OVEKLAND-FLOW ELEMENT NO. 1
- L 1154, OVERLAND ELOW LENGIH
§| e e S e G e 0092 SLOPE T T T
") N 0.060 ROUGHNESS COEEEICIENT
R PA 100.0 PERCENT OF SUBBASIN
. I ——— g R T T MAIN CHARNEL T T T T
i L 2785, CHANNEL LENGIH
5 0.0083 SLOFE
© N 7 DU016 T CHANNEL™ ROUSHNESS COEEE ICIENT
Ch 0.09 CONTRIRUTING AREA
SHAPE TRAP CHANNEL SHAPE
Wl 12.00 KOTTOM WIDTH OK DIAMEIER
Y/ 1.00 SIDE SLOPE
FU“CIQ YES ROUIE UPSTREAN HYDROGRAFH

Khk

-COKPUTED ¥ INEMATIC PARAMETERS -~ =~ o
ELEMENT ALPHA K IT (HIN) DX (FT)
1 1.7908  1.667 15.00 577.00

o

RPN A P E 15700 13950

kk}Axik}ikkkk*iki*ik}k****Ak**kik)ikk*kkkkk%k'kkkk*kkk}xk}i}}iii*k*kkk*kkikikﬁikikk}‘kkxkkkkkkii*kkk**kk&i%rk}nx%r%*&ikk‘ir*%*k*

HYDROGRAPH AT STATION Suk4

AR A AT AR AR AR A ARARARARF A AR AR RIRRARARRRARR KR RFRARRREAARRRRRRARS AR S
*

DA ﬁUN HRHN FAIN  LOSE EXCESS CDHP Q DA HON HRMN ORD  RAIN 0 J EACESS LoHp @

0.28 209,
0.09 445,
0:06 330
0.05 2686,
0.05 236.
i e 42T
5 JUN 1400 57 2.03 158.
95 JUN 1415 58 0.03 132,
- 05JUN-1430— 590303~ 0,00~ —0:03 —— —112r ~
25 JUN 1445 60 0.03 0,00  0.03
25 JUN 1500 61  0.03 :
- 25-JUN-1515—62-—-0503-—~ 0.00-—0:
25 JUN 1530 63 0,02 0.00
25 JUN 1545 64 0,00 0.
- 25-JUN-1600- - 65 0,00+ ~.02
25 JUN 1615 66 0.00
25 JUN 1630 67 0.00
- 25-JUN-1645~ 68 0:00-
25 JUK 1700 69 0.00
S JUN 1715 70 0.00
253730 Th 000 = 050225 —
25 JUN 1745 72 0.00  0.02
25 JUN 1800 73 0.00 0.0} 3.
25 JUN 1815 74 0.00- 0.01 305
25 JUN 1830 75 0.00 0.0 8.
S JUN 1845 76 0.00  0.01 27.
- = 0,00 0. f}—m 257 -
0.00  0.01 24,

25 JUN 1230
25 JUN 1245
25 JUN- 1300
25 JUN 1315
25 JuM 1330

<
-

25 JUN 0000 0.00
25 JUN 0015 0.01
25 JUN-0030 o0
25 JUN 00435 0.0}
: 25 JUN 0100 - 0.01
S R 1113 1715 &S ST 1R 17 S ¢} S VN A
25 JUN 0130 7 0.0 0.0 . 0.00
- 25 JUN OIS 8 0,01 0,01 0.00
T 35 N 020090701 001000 T
‘ 25 JuN 0215 10 0.01 0,01 0.00
- 25 JUN 0230 11 0.01  0.01  0.00
o s BG-TUN-O245— 12— 00— 0301 07 00— — -
25 JUN 0300 13 0,01 0,01  0.00
25 JUN 0315 14 0,01 0,01 0.00
- 25-JUN-0330- - 15— - 001 —— 0: 0}—- 0.00- - =D,
25 JUN 0345 16 0,01  0.01  0.00
25 JUN 0400 17 0,01 0,01  0.00
25-JUN-0415- 18~ 0,01 0.,0L—— 0:00-- -~
o 25 JUN 0430 19 0.0  0.01  0.00
T 25 JUN 0445 20 0.01  0.01  0.00 0.
§ —zs—mtrosoo--#zr-——wx——-wr—~—Ho———-————- O
: 25 JUN 0515 22 0.01 0.0} 0.00 0.
25 JUN 0530 23 0,01 001 0,00 0.
25 JUN-0545 24 - 001 0.0 0.00 ¢,
25 JUN 0600 25  0.01  0.01  0.00 9.
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25 JUN 0700 29 0.02  0.01  0.00 0, A 25°JUN 1930 79 0.01  0.00  0.01
e 25 JUR 0TI 3005 02 i 00 00 b 8 -JUN-1945— 80— 05 01— s 00— 0 0b
25 JUN 0730 31 0.02 - 0.01  0.00 0. A 25 JUN 2000 81 0.01  0.00 0,01
25 JUN 0745 32 0.02 0,01 0.00 0. 25 JUN 2015 82 0.0  0.00 0.01 .
oo 25 JUN 0800 — 33—-0:02— 6.01- - 001 - - - 0 o 25 JUN-2030 83— -0.01--—0.00—-0.0}— - --20;
25 JUN 0815 34 0.01 0. 25 JUN 2045 84 0,00 0.00  0.01
25 JUN 0830 35 0.01 25 JUN 2100 85 0.01  0.00  0.01
25 JUN-0845- 36 - -0. 0.01 25 JUN-2115 86 0.01-- 0.00 --0:0F-—
25 JUN 0900 37 0.0 25 JUN 2130 87 0.01  0.00 0.0l
25 JUN 0915 38 0.01 25 JUN 2145 88 0.01 0.01 .
- 26-JUN 0930- -39 0.01 25 JUN 2200- 8% 0.0} N e L T
25 JUN 0945 . 40 0.01 25 JUN 2215 90 0,01 0.01
25 JUN 1000 4l 0,01 25 JUN 2230 91 0.01 0.01
25 JUN 1015 42 0.02 25 JUN 2245 92 0.01 0.01
25 JUN 1030 43 0.02 25 JUN 2300 93 .01 0.0l
25 JUN 1045 44 . 0.02  0.02 25 JUN 2315 94 0.01 0.01
- 25-JUN-HO00- 45 . - 0,02 0.03 --25-JUN 2330 - 95 0.0l 0.0 ——
25 JUN 1115 46 L0670 0,02 0.04 25 JUN 2345 96 0.0l 0.01
25 JUN 1130 47 0,03 0.03 26 JUN 0000 97 0.0l .01
oo 35-JUN-1145- 48 0,24 - 0,07 - 0.17— - e . 26 JUN 0015 9B-- - 0.00 0.00
25 JUN1200 49 0.52 0.1 0.4] 26°JUN 0030 99 0.00 0.00
25 JUN 1215 50 .41 0.1 L2 26 JUN 0045 100  0.00 0.00
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OUTPUT CONTROL VARIABLES
IPENT 1 PRINT CONTEROL
1PLOT 0 PLOT CONTROL
@5Cat 0. HYDROGRAPH-PLOT- SCALE-~-—-— -~

qUBBASIN KUNOEE DAIA
SUEBASIN CHARACTERISTICS
TAKEA 0.06 SUBBASIN AREA
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wenes HYDRO-35
S-HIN 15-HIN GO-MIN  2-HR 3 6-HR 12-HR  24-HR  2-DAY  4-DAY

Vealo

9u LS SCS LOSS RAIE
SIKIL .22 INITIAL ABSIRACTION
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g e = 25 -JUN-1345— 56— 03 04— 00— —0 04—
0. 25 JUN 1400 57 0.04 . 0.00 - 0.03
25 JUN 1415 58 0.03  0.00  0.03
. 25 JUN 1430- 59— 0.03---0.00— - 0,03—-
25 JUN 1445 60 0.03 . 0.00  0.03
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OUTHUT CONIROL VARIABLES
IPRNT -1 PRINT CONTROL
IPLOT - - 0 PLOT CONTROL
@sCAL 0. HYDROGRAPH PLOT SCALE

- voe - GHBBAS IN-RUNDEE-TATA ——— — - =~ —— -

SUBBASIN CHARACTERISTICS
= TAREA— = 0:10- SUBBASIN AKEA~

PRECIPIIAIIUN DATA

DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM

ceers HYDKO-35 ..0ies ‘
5-HIN—15-HIN-~ 60-HIN-—2-KR-——3-HR— 6-HR~
072 LAl 247 277 297 338

7-DAY - 10-DAY - - -
0.00  0.00

- 4-DAY:
0.00

24-HR- -~ 2-DAY
4,28  0.00

12-HR—
3.81

STORN-AREA-=-—-- 010 -~

SCS LOSS RATE
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90,00 CURVE NUMBER
0.00 PERCENT IHPERVIOUS AREA
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S 0.0083 SLOPE
N 0.060 ROUGHNESS COEEFICIENI
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, L 2665. CHAMNEL LENGIH
-G - 0,007}~ SLOPE - -
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CA 0.10 CONIRIBUTING AREA
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¥ 17.00 EDTION WIDTH OF DIAMEIER
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0.01
0.02

0.01
0.01

0.02
0.02

0.02
0.02

0.01
0.01

0.0
0.01
.01
0.01
.01

0.02
0.02
6:02
0.02
0.03

0,02
0:02-

0.03
0.03

0202 0,01 -

0:01-- -

77007

0.00
0.00

0.00
0.00
000
0.01
0.01
(.01
0.01
2,01
0.01
0.01
0.01

0.02
0.02

0,02

25 JUN 1845
25 JUN 1900
25 JUN 1915
25 JUN 1930
25 JUN 1945
25 JuN- 2000
25 JUN 2015
25 JUN 2030
25 JUN-2045
25 JUN 2100
25 JUN 2115
25-3UN 2130
25 JUN. 2145
o JUN 2200
2215+

i
|
i

25 JUN 2230
35 JUN 2245

- 25-JUN 2300

257 JUN"18307

74
75
76
77
78
79
80
81
82

83

(o]
B3

h .
i

0.01

Lo

0.01
0.01

001

0.0
0.01
0.81
0.0}
0.01
0.01
0.91
0.0}
0.41
0.01
0.01
0.01
.01
0.01
.01

0.00

070070

0.00
0.00
0.00"
0.00
0.00

-0.00

0.00
0.00
800 -
.00
.00
0,450
.00
.00
0
.00
.00
0.00

0.0}

0.01
0.01
0.01
0.01
0.0]

2,01 -

0.01
0.01

0.61 -

0.0
0.01
0.01
0.01
0.01

.01 -

0.01
0.901

- 0.01

130.

118.
113.

103.
99,
G5

AR < I D% )
e e e .

L B, SRR BN TS, I I o .

[~ 23

N ) A 7 PO

L T

s 25 JUN 1030~ - 43--—0: 04—
25 JUN 1045 44 0.04
. 25.JUN 1100 45 0.05

_ 1116 AL n AL
- - AN it VAR A

25 JUN 1130 47 0.08

25 JUN 1145 48 0.24
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25 JUN 0015
25 JUN 0030
25 JUN 0045
25 JUN 0100
25 JUN D315~
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25 JUN-0245
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35 JUN 0930 39 2. A 29 JUN 1945 s4 330 & % K 200 59 28,
25 TUN 0945 40— — - 3yt 25-JUN-1600—65- — — 303, k-~ 25.JUN.2215- 90— 95,
25 JUN 1000 41 & 4 25 IJUN1GIS 66 280, 4 25 JUN 2230 9l a3,
25 UN 1015 42 - 6. & 25 JUN 1630 67 260, & 25 JUN 2245 92 91,
25 JUN1030— A3 — . 9v 25 JUN-1645— 58— 243, 4—25-JUN-2300..83. . £3.
25 JUN 1045 44 13. % 2SJN1700 69 229, & 25N 235 K 8.
25 JUN 1200 45 8. 4 IS JNIZIS 70 216, & 25 JUN 2330 %5 24,
e TR0S00. 2L . 6. & .25 JUNILIS 46 - 24 & 25 JUNI730. 7l 204 k- 25 JUN2MS. %. .22
25 JUN 0515 22 0. 25 W 130 47 I &4 25 JUNIZS 72 194 & 26 JUN 0000 97 81,
25 JUN 0530 23 0. S JUN 1145 48 g9, & 25 JUN1800 73 185, & 26 JUN 0015 98 7.
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I PEAK ELOW i HAXIHUM AVERAGE FLOW
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(INCHES)  2.023 2,329 2.329 2.329
e e AACFD— - AS5e— 52, - 52y Bee
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RUNOEE SUHMARY
T e PO INTCUBIC FEET PERSECOND — 777 &
TIXE IN HOURS, AREA IN SQUARE MILES

SR ‘ - -PEAK- TINE OF~ - AVEKAGE-FLOW FOR MAXIMUM FERIOD- - EASIN — MAXINUM TINE OF——
OFERATION SIATION FLOW PEAK 6-HOUK 24-HOUR 72-HOUR AKEA 5TAGE MAX STAGE

HYDROGRAPH AT~ SUBI - 104 12, 28, . oo G.12

ROUTED 10 PAA

RYDROGRAPH &1 SURZ

KYDROGRAPH &1 SUE3
2 CONBINCD 1 CPAB
CYDROGKAH AT SUBA
VERSION T0 DIVERT.

HYLROSRAFH AT

HYDROSEAFH AT

.- HYDIROGRAPH- AT - -

2 COMEINED Al

ROUTED T8
HYDROGEAPH #1 SUEY- 120, 12.73

HYDROGRAPH AT SUBB+9 303. 1275

KOUTED 10 CPI0R 287, 12.75
feo -7 COMBINED-AI-. . -CPIOC - - 6llw- 12.75- - - -
HYDKOGRAPH 3UK10 694, 12.75

HYDROGRAPH A SUEL 767, - 12.73

B RYIROGHAPHAL - SUEI2- - 921, 1275 ..
HYEROGRAPH 4 1016, 12.75
HYDEOGRAFH &
HYDKOGRAFH
© 2 COMBINED A1
[
HYROGRAFH AT

HYDROGKAPH AT

=
§I 2 COMEINED 4T £rig




HYEKORRAPH AT—SUE19 90412 g - =5 e 57 0,85

HYDRORRAPH AT SUE20 887. 2. 209, 60. . 0 88

HYI'ROGRAPH AT SUE21 245, 2 64, . 18. 0.28

0,06

lj——_— —HYDROGRARH -AT— - SUR22——— 10012

2 COMBINED AT £r24 445, 14

ROUTED 10
HYDRORRAFH AT~ SUB24
2 COMBINED AT CP2S 726, 12.50

- ROUTED 70 £pas | p84. 12,50

——~—-— - = HYDKDGRAPH-AT- SUB23——— 8225 —12.75

2 COMBINED AT CP25 1235,

HYDROGRAPH AT SUB2S 1282, 12,
‘-—-—————«———~HYBRGGRAPH AT—-SUB26———1309:—12.75 — - -325s

2 COMBINED 4T Cr294 1%, 12,

HYDROGRAPH AT SUR27 188, 12
-- HYDROBRAPH -AT—-—- BUB38 - - 360 12,

2 COMBINED AT Cr29 2440, 12.75

HYDROGRAPH A1 SuB29 2597, 12.75

3-COHBINED-AT—FCPEND 36141275

k%% NORMAL END OF HEC-1 %24
- 101
- -~ S THONSE- —-— job-terninated-at-25-JUN-1986-12:21143:35 - - -

Accounting infornation:

- Buffered-1/0 counti—— - — 183~ - Peak- working set zizel - 500
Direct 1/0 couni: 390 Fesk page file size: 1843
Page faults: 2421 Hounted volupes: 9

~—Charged CPY time:~ - 0-00:01:10.41 - Elspsed time: 0 00:01:42,




APPENDIX D

HEC-1 Printout, 50-Year Event, No Diversion at Thunderbird Road




T OUTER13B24.DAT

NIALDAM

XU IHRORHN

4ND LISY

.- ~——————-- SINONS, L1 3§ ASSOCIATES, INC. PAZ-DC-0] -———e~-—-—
¥H=R-%—€6~—-—OUT£R—£00P—HIFHUA¥~¥R0§ECI—C EPT-DRAINAGE-PLAN

1D ALL SUBBASINS TO PIMA RD CHANNEL, EXISTING RUNOFF CHARACTERISTICS

bt 50-YR, 24-HR RAINEALL USING HYPOTHEIICAL STORM DISTRIBUTION

[ {3:V[s]4 - ‘LAL
I—I }5- 29;"\1“ a—— N Ve T s T T

0. 5.
KK

Ba0.1242

x HYPOTHETICAL SIORM DISTRIBUTION

PH PubS 273,23 49— 267
& . . 84

h 65. 0. 0102 0.10 100,

*:f———?K—4229———9—6%0¥———9—9%6——0—4942~———¥R
: KK CP4A

KM KOUTE SUBL 10 CP4

3. 0100 0. 0160 1042
bl Kok M4

XX X2 ]

Ls 0. B4
UK 2885, 0.0099  0.10

0.0099  0.10  100.
+3296——TRAR— 25+

PE-FROK-SUB-BASIN

0.0052  0.06  100.
0.0083  0.016 0.4540  TRAP

RN ROUIES J-BASIN 4 TO CPO°
RK 2285, 0.0088 . 0,016 0,5740
K —5UBS—
L Ki  RUNOEE ERON SUB-BASIN 5

BAO. 1555

_ NG
0_0050 0. 025 45,92
. 0.0050: 0,025 - 54 08

i mmnrr FRON SUB-BASIN 6
BADS uw.:__
UK 1730, o ooez 10,085 100,
RN 800, 00075 0. 04D Qecadl TRRY
KK CPOR




K COMBINE HYDROGRAPHS CP9A & SUB6
KU 1.

HC 2

KK CP10A

KM—ROUTE-CP9T0CPI0

RK 2665. 0.0067 0.016 0.8182

KK SUB7

NOEE-EROM=SUB=BASIN-7-

. BAD.1080
. :

. B4 - _
0700430007 1007
0.0082 ~ 0.040 0.1080  TRAP 0.
o KKSUBB+9
, *-;i-1ﬂ*-—--xunorr-rxon—sun—snszns-s—nnn—s---‘———-
J - BA0.2118 o
0. .88 - 0. B4.
URT025. 00087 0083990
UK 1635, 0.0063  0.10 60.10
RK 2665. 0.0071 0.025 0.3198  TRAP

KKCPIOC : —
- KN COXBINE HYDROGRAFHS CP10A 3 CP10B

15 0.
UK 1105,

KO I.
. BA0.OG26 .
.18 0.
™ |' /43.,

KO- 1.
BAD.1012

- UK 1440, . os loo..i :
- RK 2665, 0.0071 0 016 1.2632.
KK SUBI3
K RUNOEE FRDM SUB-BASIN 13
{1

i ~.0.0081 1004,=
KK WUU. 0.0033 0 130 1 40Ub =
KK SUBl4
KM - RUNOEE FRON SUB-BASIN 14
LIPS T8 St —

CLS® 00l 84 0.

b le Vo T i B3 .
UK 1075:. 0.0140:. 0,10 - 64.31 -
—URTBE LT 0T0T36 0T 03569
o EK $360. 0.0080 025 0.1611




Y, l
)
"~ mi KK SUB1S
;II__"KH"__'"RUNUFF‘FROH‘SUB=B§STKIa
BAD.1402

’ L5 0. . 84 0. 84
265070130 10353
f UK 855. 0.0129 0.10 66.69

= BK 5310. 0.0075 0.037 0.1402 TRAF 6. 5.
) 1];*1;1'15—-.._ P T [ A P N [ -
KM.- - CONBINE HYDROGRAPHS SUB14 3 SUBIS e
CHC 2.v;-_vh
K5 UB16—
R KM RUNOEE FROM SUB-BASIN 16
o omoum o . N
= Rk Ve ek |
s G 830, 00102 0,10 24,54
o UK 1170, 0.00%8: 0. 10 75.46- o
Rk 1895—0:0095—0:037—0-HIT—IRAP fr———5r——YE5—
3 KX SUB1?
amnkwmmmmu
:0.097 53,79
23H0:—0:0H43— %.09 ‘46.2} -
RK 5970. 0.0069 0.025 0.0712  TRAP 5. b YES

KK SUB1B

0.09 73.69
0.065 0.2398

0.0098
0.0074

UK 1020.
RK 7390,

LI £910
AN LT T

TRAP

4 5UB18

KN RUNOEF FROM SUB-BASIN 20
. LAD AN

STV lvn 3N

06

U218 WoYalelal H--DE

R"1AY T3Js OtVVIU Vv 83;03
N RK 1510, 0.0079 0.032 0.0218  TRAP 10, 6. YES
' KK SUE21

— ﬁ‘"—--RBNﬂff-fRBH—SUB BASIN-21

oM. oa
0009500526715
UK 1755. 00134 0,09 73,85

K 6560, . 0.0120 0,035 0.2765  IRAP 1. 7.
RK SUB22"

e K RUNUPE'PRDH SUB BASIN 22

’ " BAG, oses S _
? LS 0- 84- 0- 84-
N UK 370, 0.017%6  0.09  50.76




UK 490, 0.0179
RR3630 07015
KK CP24

KN COMBINE HYDROGRAPHS SUB21 3 SUB22

0
v

9 49.24
3

0.
1 020095 TKkRY

—HE——25
KK CP25A
K ROUTE CP24 10 CP25A

B 1999 0-H0B0— D025 —0r3360——TRAP——3:
o kot .
KN RUNDEE FRON SUB-BASIN 24

nDAA 1713
DAV I731

71
15 0. 9%0. 0.
UK 175, 19.70

I O8E [ LY.Y
UR—799% 0 0 oov

L BK 7505, 0,01 0.1711

L ARMRLIND ATAA 0 UL
CUnb AND b[u‘l a7 JUPLT

Dan‘E ("ImtA »n_LpOE
T LINIVTTR G

BA0.. 5706
Ls 0.

P
NN T

KH COMBINE HYDROGRAPHS CP25A § SUB23
HC 2.
——HK—SUB25—

- UK 1400, 0.0030- - 0.10- 47.87
UK 885. 0.0030 .0.07. 352.13

-
[
0

VeV s

LS 0. 84. 0.
UK 790. 0.0076 0,06  33.75

+ RK- 2585 “TRAP
CURKCR29A T
KN———COMBINE-HYDROGRAPHS-SUB20—4-5UB—26

HC 2
KK SUB27

]
A ko A el

R OAM - CUR_RAC TN . D
LT TR DU DRV INT 27

o.f]j
St Sohalird
UK 500. 0.0030
RK 2695, 0.0074

B oLDAL

—KK—8uB28
., KM RUNOFF fROH SUB-BASIN "8_
3 \BAO 1145 Re L
~—+8——; Bfr————— G.

UK 755. 0.0079  0.06 30.74




UK 985. 0.0081 0.06 69.26

DAt O A A-AACE A AL A3 ILL
KN o JiVe VeWJO VeVal  VeldlJd 18R

I KK P29
Ji KN COMBINE HYDROGRAPHS CP29A.3 SUB28

? He—2:
H KK SUB29 :
5 KM RUNOFF FROM SUB-BASIN 29

CBAO.AZWO . -
s 0. - .9 0.

24500054 ——0:06—32:54——
E! UK 1710. 0.0064  .0.06  67.46 -
" URK 5730. 0.0051  0.025 0.3230  TRAP

H
t2
127 i PRI
U Wil MY

KM COMBINE HYDROGRAPHS. CP13 3 SU29
SN (I S e

ue L)
(217 e

A
$ T OUTER13B24.0UT

ILRIRY.
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1i’s a poor workazn who blames his tools.
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FERKUARY 1981 % THE HYDROLOGIC ENGINEERING CENTER
X 509 SECUND STREEY

RUN DATE 25-1.  TIME 14:2 & (916) 440-3285 OR (ETS) 448-3285
S

A
REVISED 307 0CT 81 %
] X DAVIS, CALIFORNIA 95616
* .
3
k
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XO00XKX XXX
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X
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X
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XXX XXX

T= ASRECT (JAN 737, HECTGS, HECIDB, AND HECIRV.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FRON THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

HEC-1 INPUT o U meE 1

m....-..l--..-.-z-n-...3-..--..4--..---5..--...6.......7.-...--8--.-.-.9.-...-10
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SCHEMATICDTAGRAMOF STREAM NEIWORK

V) RWTING © 7 (-—-3) DIVERSION
_ Bt —————ter ) RETURN-GE-DIVERTED-EEON

SUB3 #kx

SUB4 kii
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SUB1O &ki

1Y
v
SUBL1 Akk

4—
v
SUB12 #kk

N

v

3 SUBI3 Ak

SUBL7 &kk

cplgunnn--.ua'un

v

C5UB20 Ak

CP2Aesnseennnnes
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SUB29 kkk

(kkk) RUNOFE ALSO COMPUTED AT THIS LOCATION

* _ELOOD HYDRDGRAPH PACKAGE (HEC-1) & : . & U.S. ARMY CORPS OF ENGINEERS
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HEC-1 Printout, 50-Year Event, Diversion at Thunderbird Road

L
i
[
g
g
f
i
i
I




T QUIER14E24.0AT
- —HirieGRaH
yio MO LIST
e SIHONS, LI § ASSOCIATES, INC. FAZ-DC-01
,lemqp———xmuu CHTHER-§-COr OUTER-LOCE- HIGHWAY FROJECT. CONCEFT DRATNAGE FLAN
: 10 DIUEKSION AT THUNDERBIKD RD, EXISTING RUNCEE CHARACTERISTICS
10 JHPMHMMMMMWWMWAJMMWWMW
e T 452500~ —— Otk - =
0 5 O .
KK SUBL
- KMo - FUNDEE-FRON- SUB-BAS TH- 1~ ~—
BAD.1242 R
A HYFOTHETICAL STORM DISTRIRUTION

1 o 2 A0

0,65 127 - 223 .49

-
il' s 0. B4
UK 195. 0.0102  0.10
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K RUNDEE FXOM SUB-BASIN 2

BAGHI06
15 0 84
~ UK 2885. 0.0099  0.10 100,
& RK-12005- -0, 00210025 051106~ - TRAP-- 28,
— KK SUB3
- KM KUNDEF EROM SUB-BASIH 3
.____BA(}._’L}H’W e e e e e s o
18 0. 54
UK 2920, 0.0099  §.10 100,
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- BA0:1080 - :
50w _
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KKSUBE+3
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BK-1335. 0. 025 0.3198  IRAP
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w_‘ g e e i e e+ e
BAO 101.
90
UP—IMO-—- 0.0083 - 0.06- - 100:
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R TT
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JUN 2015 15,
JUN 2030 135,
JUN. 2045 14,
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a«’5 JUN- 1800 73 24, 5 26 JUN 001G OB
5 JUN 1815 74 23, 4 26 JUN 0030 39
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COMPUTED KINEMATIC PARAMETERS
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