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I. 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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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 yea rs •
.. ----,-.__._--_._-- ~., _._-- -_ .. - ....- --"- -- ...__.- ---- .-_._---.- - -_._.--- ._- _._-

It is important to consider future land use plans for the watershed

because of the impact that 1and use changes may have on the hydrologic

response of the area. ' The increase in the amount of impervious surface area

II. 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 Mountains, and encompasses nearly 22 square miles, a major

change to the watershed boundari es occurred with constructi on 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 requi rement for these structu res was based on the summati on of the

water volume from the maximum probable and 100-year floods, plus, an allowance

for the estimated lOO-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 (lOO-year), justification exists for

excluding thedrai nage area controlled by these structures from the contri­

buting drainage area used in the hydrologic model for this reach of the Outer

Loop. Accord'ingly, the, hydrologic model discussed in Section IV of this
. " . ~ ,

report, is based on the 4.22 square mile drainage area shown in Figure 2.1.
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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 hydrologic 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 hydro10­

gi c soil groups, A through D. Soil sin group A have very low runoff potenti a1

(Le., high infiltration rate), those in group Bhave moderately low runoff

potent ia1, those fii - group -C-. have mode·ra tely-·hr~fli--run-off-potenl-i al- ,and- -tnose

in group D have high runoff potential (Le., very slow infiltration rate).

Figure 2.3 illustrates the composition of the project watershed in terms

of hydrologic soil groups. The information in this figure is based on the

and theconcentrati on of flows in streets or improved channels can si gnifi­

cant1y 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 le-§s than 1 dwelling unit per acre to as many as 22

dwelling units per acre-) and the remaining 25~ being a combination of commer­

cia1, 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 condi~ions with no

development." 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-l model that was

used to generate the rai nfa1l /runoff response for the watershed.
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previously referenced soil survey. As can be seen from Fi gure2.3, 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 portion 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 sel ect Soil Conservati on 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 channel, 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 feet), 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 alo'ngthe 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 al so undergoing impro­

vement as development occurs adjacent to the washes. Such improvements

include widening, channel shaping and removal of vegetation. In some instan­
ces, channel lining (concre-tefhas 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.



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 probabil ity of

occurrence and the duration of the event. This probabil ity is expressed as a

recurrence 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 probabil i tyof occurrence.
Evaluating storms with different recurrence intervals isrequi red 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, .ADOT has requested that both

the 50- and lOO-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 precipitation 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 I, Type II, and Type IIA distributions

are also shown on Figure 3.1.
All seven of these distributions were evaluated using the HEC-l 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) 1 2 3 6 12 24

50 2.23 2.49 2.67 3.01 3.41 3.82

100 2.47 2.77 2.97 3.35 3.81 4.28
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IV. HYDROLOGIC MODEL (HEC-1)
A computeri zedrai nfall /runoff model was developed for the watershed

usi ng the U. S. Army Corps of Engi neers 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

concentrati on poi nts. The computer output provi des 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.S-minute quadrangle maps, and extensive field inspec­

tions. Where available, grading and drainage plans were also obtained from

the City of Scottsdal e for i rtdivi dual developments within the watershed.

Figure 4.1 presents a June 1986 aerial photograph of the project area with

superimposed sub-basin boundaries.
It shoul d be noted that there is a trapezoi dal 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 ~ima

Road. Since it is not feasible to force this drainage north to the Camelback

-Walk channel t this area--has been excl uded- -from -the hydrologic -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.

12 SLAt INC.



FIGURE 04.1

DRAINAGE AREA SUB-BASINS
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4.2 Interception/Infiltration

Precipitation losses due to interception and infiltration were IOOdeled

using the SCS curve number option in HEC-l. Selection of curve numbers was

based on information gathered on type of soil cover, planned land use, soil

moisture conditions ,anddetenti on/retenti on 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 presents 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 a,
and in accordance wi th SCS curves for desert brush vegetati on, the curve

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

group a 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 infi1 tration characteristics.

I Planned land' use varies significantly throughout the basin and includes

residential, commercial, and developed open space areas. Figure 4.2 shows the

planned land use within the watershed and is based on the "General P1an" for

land use prepared by the City of Scottsdale. Table 4.1 shows the curve num­

bers that correspond to 1and use categori es. The 1and 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 development be implemented in a manner that will not increase the

peak- rate-of-'runoff beyond that existi ng under- present-day condi ti ons-.-- Thi s

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

14 SLA, INC.
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TABLE 4.1

CURVE NUMBERS FOR LAND USE CATEGORIES

Developed Open Space 73

Undeveloped (desert brush) 83

lIla - 1/5 DUlAc. 84

1/5 - 1 DUlAc. 85-87

1 - 2 DUlAc. 87-88

2 - 4 DUlAc. 88-90

4 - 8 DUlAc. 90-91

8 - 12 DUlAc. 92

Comercial 92

Paved Surfaces 98
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Land Use Category Curve Number
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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

detenti on/retenti on of runoff. The excepti on is commerci al 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.

Thi s practice has been all owed on the assumpti on 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 provisions 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 develop in the future, will provide

detention/retention storage so that the peak rate of runoff wi'" 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 thi s 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.

Resi denti al development that has occurred after June 1984 was eval uated

through a review of available grading and drainage plans and by site inspec­

tions. I t was found that runoff from the eastern porti on of the Scottsdal e

Vista North development is controlled by a large detention pond. N.o other

developments with si gni ficant detenti on were identifi ed.

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

1

1

1

Sub- Soi 1 Curve
Basin Class Planned Land Use Status Detention No.

1 B 100% Comma Undev. Yes 84

2 B 70% Res 8 DUlAC; 30% Comma Undev. Yes 84

3 B 50% Res 8 DUlAC; 50% Comma Undev. Yes 84

4 B 75% Res 6 DUlAC; 25% Comma Undev. No 91

5r* B 70% Res 8 DUlAC; 30% Dev. Open Dev. Yes 84

1 B 90% Res 6 DUlAC; 10% Comma Dev. No 91

6 B 100% Res 2 DUlAC Undev. Yes 84

7 B 100% Res 2 DUlAC Undev. Yes 84

8 B 100% Res 1 DUlAC Dev. No 88

9 B 100% Res 0.2 DUlAC Dev. No 84

10 B 100% Res 8 DUlAC Undev. Yes 84

11 B 100% Res 4 DUlAC Dev. No 90

12 B 50% Res 8 DUlAC; 50% Comma Part Dev. Some 90

13 B 100% Comma Undev. Yes 84

4r B 90% Res 8 DUlAC; 10% Comma Undev. Yes 84

1 B 90% Res 8 DUlAC; 10% Comma Undev. Yes 84

5r B 40% Res 10 DUlAC; 30% Comma Undev. Yes 84

1 B and 30% Dev. Open Undev. Yes 84

6r B 90%, Res 16. DU/AC ; ,1Q% C9mm. Undev. --- ,_____ 'lEtS _
-'

J~4_

1 B 901 Res 16 DUlAC; 10% Comma Undev. Yes 84
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TABLE 4.2, continued

SUB-BASIN CURVE NUMBERS

2

2

2

Sub- Soil Curve
Basin Class Planned Land Use Status Detention No.

17r B 100% Res 2 DUlAC Undev. Yes 84

1 B 100% Res 2 DUlAC Undev. Yes 84

18r B 100% R.es 5 DUlAC Undev. Yes 84

1 B 100% Res 5 DUlAC Undev. Yes 84

19r B 100% Res 4 DUlAC Dev. Yes 90

1 B 100% Res 4 DUlAC Dev. Yes 90

20r B 100% Comm. Undev. Some 90

1 B 100% Comm. Undev. Some 90

21r B 100% Res8 DUlAC Undev. Yes 84

1 B 100% Res 8 DUlAC Undev. Yes 84

22r B 100% Res 2 DUlAC Undev. Yes 84

1 B 100% Res 2 DUlAC Undev. Yes 84

23r B 100% Res 10 DUlAC Undev. Yes 86

1 B 100% Res 10 DUlAC Undev. Yes 86

4r. B 90% Res 3 DUlAC; 10% Comm. Dev. No 90

1 B 90% Res 3 DUlAC; 10% Comm. Dev. No 90

5r B 100% Res 1/2 DUlAC Dev. No 86

1 B 100% Res 4 DUlAC Dev. No 90

6r B 60% Res 1/2 DUlAC; -40% Comm. ··Undev. Yes - 84 -

1 B 100% Comm. Undev. Yes 84

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



* r, 1 - denote right and left planes of the sub-basin (looking upstream),
respectively.

Sub- Soil Curve
Basin Class Planned Land Use Status Detention No.

27r B 100~ Res 10 DUlAC ,.. Dev. No 92

1 B 100~ Res A DUlAC Dev. No 90

28r
~.

B 60% Res 16 DUlAC; 40% Comm. Undev. Yes 86

1 B 60% Res 8 DU!AC; 40% Camm. Undev. Yes 86

29r B 100~ Comm. Dev. No 92

1 B 100% Comm. Dev. No 92
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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 channel s of the basin. This option was selected because runoff processes

can be simulated using measurable geographic features such as overl and 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

dhcharge 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-

1ated the natural drai nage pattern in the basi n. 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: l}

sub-basin areas 'contributing runoff to a collector channel; 2) sub-basin

areas, as in El ement #l, 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 arithmetically sum hydrographs that
(

I

combine at confluences.

4.3.1 Overland Flow and Channel Routing Parameters

The kinematic wave calculations used in HEC-l are based on the hydraul ic

properties of simpl e geometri c el ements such as overl and 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 urbani zed areas of the watershed.

These pl anes are descri bed in terms of an average overl and flow 1ength, slope,

and roughness coefficient. Lengths and slopes were measured from aerial pho­

tographs and the 7 .5-mi nute quadrangl e maps, whil e roughness val ues were based
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----------------

CP 25 ~~--~ SUB 23

CP 25A ~4--- SUB 24

SUB 26***

SUB 25***

ROUTING SCHEMATIC FOR HEC-1 MODEL

IIIII SiMONS, Li & AssociATES, INc.

**"Sub-basln wi th runoff and routing

SUO 15

~CP 16

SUO 14

t
SUB 16***

~
SUB 17*** SUB 18

L~
{}

SUB 19***

{}

t Connector

SUB 7

SCIlEMAT!C DIAGRAM OF STREAM NETWORK

SUB 28 SUB 20***

CPL)~ ~~------1

SUB 5

SUB 2

SUB 27.

SUB 6***

SUB 3***

_-------- SUB 8+9***

{} Routing

_--------- SUB 29***

I

SUB 1

i{}
CP;4IA,B) ~

{}
SUB 4

{}
CP 9lA,B ) ~

{}
CP 10lA,B,C ) ~.

,{}
SUB 10***

{}
SUB 11***

{}
SUB 12***

{}
SUB 13***

!
CP END ~

- --
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on recommendations presented in the HEC-l 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 overland flow kinematic wave

parameters used for the sub-bas ins 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

opti on include reach length, channel s1 ope, 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 prismatic 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 plotted for a maximum flow

depth of approximately La to LS-feet above the bank of the mai n channel por­

tion of the cross-section. Again, depending on site specific conditions, the

maximum 1ateral exent of overbank flow varied from approximately 30- to

150~feet.Any water beyond these lateral 1imfts was assumed to be in a nonef-

. fecthe 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 Iln" 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 basel ine section. The prismatic section that most nearly dupl icated

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 .4summari zes channel routi ng kinematic wave parameters

for all coll ectors and mai n channel reaches in the study area.
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II TABLE 4.3
.,

II
SUB-BASIN OVERLAND FLOW KINEMATIC WAVE PARAMETERS

:1
Percent in Overland Rougness

Sub-Basin each Plane Flow Length Slope Coefficient
(ft) (ft/ft)

II 1 100 . 1965 .0102 0.10
2 100 2885 .0099 0.10
3 100 2920 .0099 0.10

II
4 100 1154 .0052 0.06
5 46 . 450 .0050 0.025

! 54 3020 .0050 0.025

II
6 100 1730 .0092 0.08
7 100 1254 .0043 0.07
8+9 40 1025 .0047 0.08

60 1635 .0063 0.10

il 10 100 1105 .0094 0.07
11 100 1745 .0080 0.07
12 100 1440 .0083 0.06

II
13 100 1460 .0061 0.06
14 64 1075 .0140 0.10

36 661 .0136 0.10
15 33 365 .0133 0.10

11 67 885 .0129 0.10
16 25 830 .0102 0.10

,
I 75 1170 .0098 0.10

jl 17 54 240 .0085 0.09
46 210 .0143 0.09

18 26 235 .0128 0.09

JI
74 1020 .0098 0.09

19 55 1175 .0042 0.07
45 1040 .0030 0.07

20 17 120 .0083 0.06

II
83 715 .0098 0.06

21 26 410 .0098 0.09
74 1755 .0134 0.09

JI
22 51 370 .0176 0.09

49 490 .0179 0.09
23 74 1605 .0125 0.10

II
26 610 .0172 0.10

24 20 175 .0171 0.09
80 955 .0168 0.09

25 48 1400 .0030 0.10

II
52 885 .0030 0.07

26 34 790 .0076 0.06
66 885 .0068 0.08

jl
27 40 335 .0030 0.07

60 500 .0030 0.07
28 31 755 .0079 0.06

69 985 .0081 0.06

II 29 33 745 .0054 0.06
67 1710 .0064 0.06

II
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\1 TABLE 4.4,

il CHANNEL ROUTING KINEMATIC WAVE PARAMETERS

:1 Roughness Bottom Side

\1
Reach Length Slope Coeffi ci ent Width Slope

( ft) (ft/ft) (ft)

II SUB-1 Call ector 4220 0.0101 0.016 10 1
SUB-1 toCP 41 500 0.0100 0.016 10 1

} SUB-2 Collector 1200 0.0021 0.025 25 1

\1
SUB-3 Collector 1580 0.0027 0.025 25 1
5UB-4 Call ector 2785 0.0083 0.016 12 1

I 5UB-4 to CP 9 2285 0.0088 0.016 12 1
5UB-5 Coll ector 2530 0.0040 0.025 25 1

;1 SUB-6 Collector 2800 0.0075 0.040 0 100
CP 9 to CP 102 2665 0.0067 0.016 15 1
SUB-7 Collector 2565 0.0082 0.040 0 100

II 5UB-8+9 Collector 2665 0.0071 0.025 25 1
5UB-8+9 to CP 10 1335 0.0015 0.025 25 1

! 5UB-10 Collector 1325 0.0072 0.016 15 1

II
SUB-11 Collector 1325 0.0072 0.016 16 1
5UB-1l Collector 2665 0.0071 0.016 17 1

I 5UB-13 Collector 4000 0.0053 0.016 17 1
5UB-14 Collector 5360 0.0080 0.025 5 8

JI SUB~15 Collector 5310 0.0075 0.037 6 5
5UB-16 Collector 1895 0.0095 0.037 6 5
SUB-17 Collector 5970 0.0069 0~025 5 6

II
5UB-18 Collector 7590 0.0074 0.065 0 9
5UB-19 Collector 2850 0.0053 0.030 6 6
SUB-20Collector 1510 0.0079 0.032 10 6

II
5UB-21 Collector 6560 0.0120 0.035 1 7
5UB-22 Collector 3630 0.0152 0.030 1 13
CP 24 to CP 25A 1992 0.0080 0.025 3 7
SUB-24 Collector 4221 0.0120 0.025 3 7

JI
CP 25A to CP 25 1023 0.0049 0.035 8 4
5UB-23 Collector 11 ,130 0.0079 0.035 8 4
5UB-25 Collector 2655 0.0068 0.036 12 3

II
5UB-26 Collector 2585 0.0046 0.038 2 6
5UB-27 Collector 2695 0.0074 0.025 25 1
5UB-28 Collector 2510 0.0056 . 0.036 10 3

II
5UB-29 Collector 5730 0.0051 0.025 50 3.9

1 5ame location as CP 4B

II 2 Same location as CP 9B and CP 10C, respectively

11
11
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4.3.2 Model Components SubjeCt to Revision as Part of the Cross-Drainage

SystemDesign 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

requi red to the HEC-1 model that is presented herei n. Such model changes

woul d be associ ated wi th 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 crossing 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 thi s drai nage crossi ng at Thunderbi rd Road; :the alternative woul d 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-l model has been

configu.red both with and without a IIDIVERT II element at Thunderbird Road. As a

resul t, hydrologic desi gn data is avail able for either condi tion.

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

sys tem for th is reach of the freeway. The bed- slope and cross- sect i ona1

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 location is critical to the deter-
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mi na ti on of the peak di scharge tha t wi 11 be used for the Camelback Walk

• crossing of the freeway. Accordingly, during the concept drainage plan analy­

sis and final design for the drainage system, it is recommended that the

appropriate channel characteristics be input to the HEC-l model and the model

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

channel and at the Came1ba.ck Walk crossing of the proposed freeway.

The HEC~l 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 Rainfall

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 specific watershed.

In order to provide verification of the HEC~l 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 Floodplain Management Within Pima County, Arizona,

September 1979.

2. 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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COMPARISON OF PEAK FLOWS BASED ON STORM DURATION AND DISTRIBUTION
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Storm Durati on " Storm Distribution Peak Flow (cfs) at CP END

(hours) 100-Year 50-Year

1 Hypothetical 2187 1722

3 Hypothetical 2785 2209

6 Hypothetical 3040 2429

24 Hypothetical 3913 3099

24 SCS Type 1 1680 1357

24 SCS Type I I 3035 2347

24 SCS Type IIA 3373 2548



TABLE 4.6

SUMMARY OF PEAK DISCHARGE RATES

DEVELOPED FROM INDEPENDENT METHODS

100-YEAR EVENT

cedure has been fi el d checked aga; nst measured runoff data from drai nage

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

zation 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 basins and also

utilizes a basin development factor (BDF) which provides a measure of the

efficiency of the watershed's drai nage 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 IlA distribution. Discussions

with SCS indicate that the Type IlAdistribution was developed from rainfall

data in New Mexico and is frequently applied to small drainage areas of

approximately 5 square miles or less.
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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

thi s study util i zed SCS curve numbers that were not adjusted for storm dura­

tion. Research conducted by Woodward (Runoff Curve Numbers for Semiarid Range

and Forest Condi ti ons, 1973) shows' a defi nHe reducti on in curve number as

storm durations increase beyondl-hour. Since the curve numbers used in this

study were based on l-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.

Subsequ'ent to a review of the hydrologie output from HEC-1, DeLeuw,

Cather &Company (Outer Loop Management Consultant) and the Arizona Department

of Transportation r~quested that the HEC-1 hypothetical rainfall distribution

be· used for the concept drai nage pl an for thi s reach of the Outer Loop.

Accordingly, the 24-hour, HEC-1 hypothetical storm will be used as 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

hypothetiealstorm. 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 (lOO-year event) and Fi gure 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. Thi s means that channel vel ocHi es will be hi gh for most channel s

in the study area. Normal depth calculations for these channel s 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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R7/R937

The USGS quadrangle map presented in Figures 4.5 and 4.6 was prepared in
the 1964-1965 era and was last ptioto-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 al tered 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 wha~ may appear as an illogical sub-basin del i­
neation, -i.e., washes passing through the side of a sub-basin boundary.
However, such sub-basin delineations are based on drainage patterns that exist

as of June 1986.
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APPENDIX A

Hydrographs
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APPENDIX B

HEC-I Printout, IOO-Year Event, No Diversion at Thunderbird Road



--_._------_._----'--------------------_._----_._-----_.

-_.__ .. _--- .•... ---_._..-_ .._. ---- -- .__ ._------_._~----- -

._-----_._--_._----

. _.- --- .--- _._- --- -_.-._- '".. " .._.._-- -...__._-_ ...---..------ . ---

- --, .- - ._.~- --_._ ..•..•._.. _...- ---- ...- .__ ._-----_.__.-.--_.- ----

. .•. -- ...-._.. _---....__... _._------ --_.. _. --_. ---,-- -- .-- ._ ...

YES .~-_ - __ - --._-.- .._ ---- ..--..----- ..- .-.. -------

._----------_.

8·k --

i
--. ... ~T OUIER.t.ll~1B_2_4._DA_T _
!~HA6RAK
•~ AHO LIST) ! • \i~ ID ------------ SIMONS LI I ASSOCIAiES INC. PAZ-DC-Ol ------------

-1~\.I~-D~l~U.II,CA.!H.ER-&-tO..-~ OUTER LOOP .HIGHWAY-PROJECT-CO~Ef'!-ORAINAG&-PLAN .._-., .---. --.--..- .---. -------.
l~ ID ALL SUBBAS INS TO PIMA RD CHANNEL, EXIST Ii~G RUNOFF CHARACTER ISTICS
~ ~ ID 100-YR, 24-HR RAINFALL USING HYPOTHETICAL STORM DISTRIBUTION
\t~~~---l;~5JUH~-O.--l~O.--.- ..-.---_. --.. :--------.----~ - - ----.---..--- .-- -.-- ..---------

. J•....; KK SUB1

I
~,'...-- KK-- -- RUNOFF·-fROH SUB..BASIH-l- .... ­

I ~ BAO.1242
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":~--fH._ .. -- - ...-...-.. O~72 - -1.41· ··2.47 2.77 2.97--.3.35 3.81 4.28

t'.-: I.S O. 84 .
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~'-R1H220 .... ~~10l--0~1fr--o.-l242- TRAp· 10.· 1.

I
'~' KK CP4A

t· KH ROUIE SUBl IO Cf4
~ . 2;:~I-RIE---'500.-0~lOo--· OiOlfr-·~.r 42---IRAP - 10 ..-- '10-- - --. --
l~!·· KK SUB2 ..

II·! ~~~06RUHOFF FROM SUB-BASIN 2 . .... __.._._. .

;~ ~~ I.S O. 84

il~~~:ii_o~~~-O.~~~&.IRAP-.--- ..25;-.--1-•... -- - . --..---.-.- ------.---. - ..---- .-. -.--- -.. ...--- .-----.

) :~I I{K SUB3.'I'I~~: KK RUNOFF FROM SUB-BASIN 3
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·Ktt: .. ;,,,.COOIHE HYDROGRAPHS CNA 1 SUB3llj--trouu 1 . ...
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,::----~ 1.RUHOFF-fRmt'SUB-BAS IH·4------· -.--. -.- .------ ... _.. m ----•••• --------- .--.----- --.-----••- -----
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• ~ g~fa:-~-:~-~9!1-O-~O-~:--0:-.;-~~-O ---~~-AP-:~~--'-~.--' ·--yE:------------ -.- -.----------.----

~:+-KK-t~9A----------·-···-·-·-·-·-..,--.. -.-_. -"'--"- --.---.- ---- ..---.----. -.. - - ---. -- ..-.- -.------

I
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. -,-'-i-KI(--SUB5---------·---·-·----·- - .
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. . .. .. . KM -., . RUNOff FROil SUB-BASINS BAND 9
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1
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~1':1 LS O. 84.
,: UK 1460. 0.0061 0.06 100.
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"t~1BAO~021~
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-.,--UK-7-15.--~.~098-4.0b__S3.'03---------- ----------.------- --.---- ------ .- ....---.---- -- ----. -- -. -- -..
1.:;,:1

~I~"'::i RI( 1510. 0.0079 0.032 0.0218 TRAP 10. 6. YES
) 1(1{ SUB21

. ;. J--KH---f/UNOFE-·fROll-SUB-BAS IN -21------ ---.- --.-. ----- -.---- - - .-- ..

~I~ BAO.2765

. ·~t~-41~~~~b-26~;...~---- ----------------.-------- -----. --. .. --.------------.-.--.------- ----
< I-~\ar:;; UK 1755. 0.0134 0.09 73.85

J-.:~-;~;~ .-.~-'~!~~ -~.~~~ -~?~~ TRAP 1. . _7~__ _

J ;:.;1 I(M RUNOFF FROM SUB-!lASIN 22
s:: BAO.0595
l~s--o-. -64;--------0-.--S4;------ -------. - ..---- ---- ---- .. - -------- ..-- ... ----------- -.--- ... ------.-------

PIt· UK 370. 0.0176 0.09 50.76
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--. KK SUB15
I~tl kUNOfHHttt-SUB-FflS-IIHS
)!:l BAO.1402

f~j s~t:~imE:~~~~:l-:~-:-::-:-:s'--6-' ---5-.------~-.--~~ ..•~.~-- •••• ~.-----.--.--~-= •.•~~--=-.-~
:.1 ~iRUHllFF nON SUB-BASIN 16---------···--- .---- ---- --.----.--- - -.- ----- -. ----- -. - -.- ---------~

,~. BAO.lb3 - -
~~'-LS----O.---a4--------- 0.---- -84----II' UK 830. 0.0102 0.10 24.54

l i UK 1170. 0.0098 0.10 75.46
- '2~K-IBttS.-~.oo9~.o3~-.H33-!RAP----&.-----5. --- ¥ES--

"I'~': KK SUB17i i Ktl RUNOFF FROIt SUB,.BAS IN 17
~~~AMtl~ . ---------.-.--.-.-.--

...,~.". LS O. 84. O. 84.
: : UK 240. 0.0085 0.09 53.79
I; I ~ O..--+.GH·3--~M--4ft..6.~2±-1---------

') ::21 RK 5970. 0.0069 0.025 0.0712 TRAP 5. 6. YESlli KI( SUBle
J~5f----KK---RU1Wff-fROi\-SUB-MS-I~S---- .-.-----..-.-

,~~ . BAO.239B'1-\LS O. 84. o.1: ~8-M~'''''6.,*31~--
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~'········B~9 ,..'
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) :-;" f~K CP24__~I'; KH COHB INE HYDROGRAPHS SUBZ1 t SUB22
.~-~,> -------- _ ...- .- .....-

);-; KK CP25A
:: ' KM ROUTE CP24 TO CP25A .

·If----~~~-0;0080-c-;m-;~'36o-~-!RAF--:r.----'l;--------'' -----.---------.~----.~------ --.----

I ~':...! f(l'l RUNOFF FROM SUB-BASIN 24

;1::.----~~O;17~:---·-90. o.
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Uf(· 955~ 0.0168-'- 0-.09 - -BO~30'
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~ ~~ CP;S
.: --·KM-----·-ROUTE" CmA 1'0' crn---- ----- ..
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.- I(K SUB23
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~~ . ---~ SU~RUlfO~~;;;-SUB-~~-;--- -_. - ._- - .­If;'

~
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..:'~'--rL~S--nO~.--j8~6t;-.-----nO-.--j9~no-.----,...----.-----~._.
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~; UK 885. 0.0030 0.07 52.13

~r--~~~~;;~0068- o-;03r~13~IRAP--L!";-·-·--·-r-l·£S-·--·---- -....--.---.--.-.---.-- ------------.----.--.-

I ~i Kt{ RUNOFF FROM SUB-BASIN 26

~
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; -" ---Ulr885~-__o~006s___O":Oa 66.25"-----·-·----·----..-.- -.-..-.:.. -- - '--"- -.-. -- ---._- ----------- ---

~
< RK 2585. 0.0046 0.038 0.0963 TRAP 2. 6. YES

. ,I KK CP29A
~+.. 'Ktt--. COHB"INE-HYDROGRAP~UB2o-TSUF-26-·-·._.. --- - -.. ---.." -. -.

'J". He 2.
KK SUB27

. ,; "i"--"l</i---RUNOFF' fROIfSUFBASIlr27- ,.....-...--
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11lf COHPUTED KINEMAtIC PARAMEtERSI ___. __.. __ - ELEMENI--·---Al.PHA- ----It----- DT-.{MIH)· DX-(FI).-·

(1-. . ~__~:~;~~ ~::;~ ~;:~_·~__1_;~_~_:~_~_



0.54 SO tilCUMULATIVE AREA =

'fl
) 25 JUN 0715 30 0.02 0.01 0.00 O. ;, 25 JUN 1945 80 0.01 0.00 0.01 22.
lR, 25.-JUlH7-*-3l--4,02---0.(1l-O.'OO--------0.------*.- - 25-JUN-2000·-8l---OTOl- 4.-00--0.01 ~l.-
)~: 25 JUN 0745 32 0.02 0.01 0.00 O. *. 25 JUN 2015 82 0.01 0.00 0.01 20.

: _j 25 JUH 0800 33 0.02 0.01 0.01 O. A 25 JUN 2030 83 0.01 0.00 0.01 20.

··~t:-------~;~~6~;~--;~---~:~;:- ~:~~-".~:~~ -.-. -.- ~: ;- _. ~~ ~~- ~~~~-::--~:~~._- -.~:~~--~:~~_._--. i~:--
:~ 25 JUN 0845 36 0.02 0.02 0.01 O. ;, 25 JUN 2115 86 0.01 0.00 0.01 18.

)

.•._ -----2S-JUN-0900-37-..0.02-~.-O.02.--0.0l-- -...... 0.· . t.- .. --··25 JUN· 2130 --87-- 0.01---0.00 ... 0.01-----17.~.-
;, 25 JUN 0915 3S 0.02 0.02 0.01 O. ;, 25 JUN 2145 SS 0.01 0.00 0.01 16.
: L:": 25 JUN 0930 39 0.03 0.02 0.01 1. ;, 25 JUN 2200 89 0.01 0.00 0.01 16.

'.- --~-~~i~;_ii'i:~H:~;-'i:::---.-::-;-- .- ~j~;;~- ~.-::~:--. ~: ~~- -. ~: ~i-·-·-- i;:---
i .' 25 JUN 1015 42 . 0.03 0.02 0.02 1. * 25 JUN 2245 92 0.01 0.00 0.01 15.

25 JUNI030--43 ··0.04- 0.02 0.02 1. ;.. 25JUN 2300 93 0.01 0.00. 0.01 . H. -il 25 JUN 1045 44 0.04 0.02 0.02 2. J.. 25 JUN 2315 94 0.01 0.00 0.01 14.
i . 25 JUN 1100 45 0.05 0.02 0.03 2. ;, 25Juli :2?O 95 0.01 0.00 0.01 13•

. .. -25-.JUN-U15- 46 --··0.06·· -0.02· _. 0.04 3. A·· - 25 JUN2345 .. · 96- - O. 01.--0~OO---0.Ol-.----13.-.

,
'. 25 JUN 1130 47 o.oa. 0.03 0.05 4. A 26 lUN 0000 97 0.01 0.00 0.01 13.

I. 25 JUN 1145 48 0.24 0.07 0.17 6. ;, 26 JUN 0015 98 0.00 0.00 0.00 13.
!_ .. . __ Z5-JUN--l200--49-.-~.52----0.1l-0.41.-. .. 13.. ;. 26 JUN 0030-.. 99--.0.00.._.. 0.00 0.00.. 12•..
~ 25 JUN 1215 50 1.41 0.15 1.26 50. J. 26· JUN 0045 100 0.00 0.00 0.00 11.

(~*********A*A*********************;,*;,*;,**************** **********~***t.***********t.*1~*1jjjJjjjJ~JJ~~~****
i:.: ~

.~ IOIAL RAINFALL = 4.28, IOTAL LOSS = 0.99, IOTAL EXCESS = 3.29
I.~---,_ ..··_·__...._-~·__ ..···_· .... _·_·__..·..·..----- ... -..... -..... -. . .. ... .

.) p':'! PEAK FLOW !HIE. MAXIMUM AVERAGE FLOWII (c:;~.-~--I~~--(as)_J~:...- __-~~;~~-_-- ..-_72;~~--~:~~~~~._ .. _-- ..- ...---- .--. -----..--------.-
):: (~N~H_ES) 2.134 2.514 2.~.:4 2.514

_ (AC FIl 62. 73. ,.j. 73.1'-- .
~>

1-. 'i,-C-HH*Hlk-IAA-UHI<I<-_HI<I<-IIJ,./.H !H-!!I.-!...!!!-!!...!l.-wc./.!!-!!W!!-!!H*WIWi/.-lli-....JJ.W!W!W!!

j---s~KK -:-:r~----'-.-..---.---.--.- ...--.--.--------------..--- -----.----.----. ---'-- -.--
.:::;-_._---_..._**----_._---_._--_...._._.. _._.-----_...__ .._.. _.__._._...._-_._._-_._-----_ ..__ ._- .. __.._-_._-
I~ Ht..H*HH**H

i . . ._- 58 KO- - ---OUTPUT· CONTROL-VARIABLES-' .-.'-" - --
• IPRNI 1· PI< IN! CONTROL

~:,------ - -- -.----.~~~~~----- .- ..o~.- ~;~~O~~~~~~~LOI- SCALE..
:- "I

~;-,

111:1.. ~~_H.:._._ HYDROGRAPH COMBINATIONiIt:---ICOHP----F NUHBER"Of· HYItROGRAPHS !O-COMBINE--- .--. ----- ----.- - -- .-.-- .. _ ..

.) ;:
11(;1 ***
~ ~' •...·!!#;.H!~,!!!;!;!!!!!iliw#!!w!~!;~!!!!W!~,~·W!!#~,!U!!!!!!!!!!!!!!!I!U!!!!I!!!!!!#WI~!IIIIi!!W*!!IH!II.HI,
1=--..------·-·--· ----.-------------..------. HYDRO~C~P~/! 2s~~~;,;~~;~~n~p. .- ._._--- --_.--.-. ---- c. __ ---. ---



-------------_.. _. __ . _.__._--_._.__.__. ---

fl
)

_O! 1-----HH1JJ:;J.-HM;:n;:HlHHJJ:Hn;J.Hnn:m:nfJ.n.nf.H~f.~1."HlHH~HHnfJ;HJ:1J:Hm;'-;,~f.f.nH\fJ.:r:H;HH1.nHHHlHlt..'f.f.1.HHmn,
.~ A A A"jl: DA IION_~~~_ ORD __!~~__;_D~_IiO~~~~~ ORD ~~~__ ; __ ~.!~~!.R~~_.ORD .__~L~~._ : __~~~~~H~~N ORD .__.FLOI

l) -" . 25 JUN 0000 1 1. A25 JUN 0&15 26 O. A 25 JUN 1230 51 474. A 25 JUN 1845 76 38 .
. :-; 25 JUN 0015 2 O•. A 25 JUN 0630 27 0.;' 25 JUN 1245 52 780.;' 25 JUN 1900 77 36.-;1----;~~~-~~:~.- '-r" ---~:- .. r--'~r~~-~;~ ;~-----~:.--r ;; -~~~- i;~~--- ~~- -.:~~':--:-;~~~-i~;~- ;~_.- ----~;:
) '. 25 JUN 0100 5 O. A 25 JUN 0715 30 O. A 25JUN 1330 55 347. A 25 JUN 1945 80 32.,I'....----.-. 2.S.JUN-.01l5-- 6- -- - -0..·-;' -25 JUN. 0730 ~1 - 0.·- ;. .. 25. JUH1345-- 56---- 272.-·;'·· 25 JUN· 2000· 81- - -30.
I 25 JUN 0130 7 0•. A 25 JUN 0745 32 0.;' 2S JUN 1400 57 221. A 25 JUN 2015 82 29.
/I 25 JUN 0145 8 0.;' 25 JUN 0800 33 0." 25 JUN 1415 58 184." 25 JUN 2030 83 28.

- 25 JUN-0200···-9- ·--0.· ;'.25JUN 0815 34 0.;' 25 JUN 1430.59 156.;'. 25JUN2045. 84- 27.
-1....

1
1. 25 JUN 0215 10 0." 25 JUN 0830 35 0." 25 JUN 1445 60 134.;' 25 JUN 2100 85 26.

25 JU~ 0230 11 0.* 25 JUN 0845 36 O. A 25 JUN 1500 61 117. A 25 JUN 2115 86 25.
- ---GS·-JUil--0245---l2- -- --O.---*--~5-.JUH-'()900---37--·-·---0.--;'···- 25- JUH--1515 -.. 62 --. --103.--·:4- -- 25-JUN -2130·- 87· ..- - ~4."I 25 JUN 0300 13 O. II· 25 JUN 0915 38 O. 1. 2S JUH 1530 63 93. A 2S JUN 2145 88 24.

I 25 JUN 0315 14 0." 25 JUN 0930 39 1. A 25 JUN 1545 64 84. A 25 JUN 2200 89 23.
, -- .. --- -Z5- JUN··0330-15- --- -O~-1.--2S- JUN- 0945---40-.- --- .-1~.-.A-·-25-JUH-1600--- :65--- ----:;6 •. - 1.·--25-JUN-2215-.-90.. ·--.--22.

,
- 25 JUN 0345 16 O. *. 25 JUN 1000 41 1. * 25 JUN1615 66 70. A 25 JUN 2230 91 22.

~.. i. 25 JUN 0400 17 O. *. 25 JUN 1015 42 2. k 25 JUN 1630 67 65. * 25 JUN 2245 92 21.
., 25--JlJN-()4~--lS-~..--*-25-JUN-1030--43--~-25-JUH-1b45--6S----60.-A--Z5-JUH-2300-93 "1,

""\ ..:~ 25 JUN 0430 19 0.;' 25 JUN 1045 44 3. k 25 JUN 1700 69 56.;' 25 JUN 2315 94 20.

j
.,. 25 JUN 0445 20 O. *. 25 JUN 1100 45 4. *. 25 JUN 1715 70 53.;' 25 JUN 2330 95 20.
. - ..---25-.JUH-OSOO--21 0.-·A--25--JUN-l-llS-.46---.-- 6.--l.-_25-JUH_1730__71__---S0_-*-2S-..JUN-2345--%-.-----19..

):.:. 25 JUN 0515 22 O. * 2S JUN 1130 47 B. * Z5 JUN 1745 72 47. A 26 JUN 0000 97 19.\1.. ~~. JUN 0~30 23 O.A ~5 JUN 1~45 48 11. A ~~ JUN 1800 73 45. A ~6 JUN OO~5 98 18.
I -_J--JUH-O",4S--24 0.--* ..5 JUN-l...00--49 21.:J; .-ns-JUIL18l5-.-Z4----42....-L.-26..JUlL-OO::l0--.9S-----lB.
t) -_: 25 JUN 0600 25 O. * 25 JUN 1215 50 88. A 25 JUN 1830 75 40. A 26 JUN 0045 100 17.

- Ie * *.tilt ~~ •••••**' kl! ;; ~.lAkl!•••1••••klf~•••!*k!'*'*'jf.••'**'" IJdJ~••!*k!

If ~~~~r J~' teES) ;:.:- KAX~~GE~~4.7~_'----
..it ~~ (INCHES) 2.203 2.569 2.570 2.570

tW' -----~::: .R::-::':~--·-l12.-_- ...----.-112~------'---_._----.----._-----------------
-,

jl,
:::::;

j:-' ..-Hie ***" 1.1.* *H*** *** Hie HIr. Idlr. *H *H -;:;:i-H*-iiiiA*f,H-'*** *HA*;**~··i.**li* "***-:i** ;;*--H* Af.* **h *i*-*~* ._*** ***--t-

'1111 ****A***IIAA**;'

!,..::----79·I<K--.-:--.e..-·CPIOC--:--.-.---------.-- .
~ :.::., Ie A
• ;[ HAHAHHHH
I ,:,~. ----------

ill~-·.-.•.._~~_.~(~ . ounU\~~~iROL VARIABL~S PRINT CONTROL
---- . -. IPLOI--'- .. '-"-1)- PLOT COHTROL- - .. - ._-

S:;- OSCAL O. HYDROGRAPH PLOT SCALE

If~------S2"Hfj'-C ---HYDROORAPItCOl\~IIlATION ------.-------.------.-- ---.----
ICO~P 2 NUMBER OF HYDkOG~~PHS TO COM~INE



'I
I.,...- ~**.ol-*_---------

HYDROGRAPH AT STAT lOll CP10C
SUM OF 2 HYDROGRAPHS

- -------- ---------- ----------

--_._-._------------------------

------------------------ ------- --------------

\ I **************************************************************************************"***************~**********"*****t.***,
... B * * *
.~:HOH--HRl'l/f--ORD FLOW * DA-l'lOif-HP./iN-ORIl---fLOw---A--DA-MOIi-HRlill-ORD-- - FLOW- -*---M-MH-HRl'IN--ORD-- - -FI.OI.
: I . * * Jr.j I - --. (,:i 25 JUli 0000 1 1. * 25 JUll 0615 ~6 0." 25 JUll 1230 51 610. * 25 JUll 18~5 76 53.

1
'"'--2-&--Jlm--OOlS--2----L--A-- -25-JUll-0630- 27-- -- - 0.- - A-- -25- JUH 1245 52- 1031. Jr.-- 25-JUN 1900- 77- 50.

i ' . 25 JUll 0030 3 1.,,:l5 JUll 0645:l8 0." 25 JUll 1300 53 903. * 25 JUN 1915 78 48.
:\ ,---i 25 JUli 0045 4 O. * 25 JUN 0700 29 O. * 25 JUli 1315 54 670." 25 JUN 1930 79 46.

l:~~ 2HU~1OO 5 O. A :5-JUN·-Q7-l-S--3G-----o-.-~~JUN·-1330---55-···---·500.-- A--2S--JUf{-l·945--·BQ.------44.I 25 JUN 0115 b O. *' 25 JUll 0730 31 0.;" 25 JUH 1345 56 388. A 25 JUN 2000 81 42.
i,! 25 JUll 0130 7 O. A 2S JUN 0745 32 O. * 25 JUN 1400 57 312. * 25 JUIl 2015 82 40.

'5' 25-JUN--Ol-45-+-C.----A--25-JUH-OBOO--33---0.---A-25- JUN ~1415--58-- --258. - t.---25-JUN-.2030- .83.-----39.

I"QL 25 JUN 0200 9 O. ~ 25 JUN 0815 34 O. * 25 JUll 1430 59 218. * 25 JUN 2045 84 37.'I,' 25 JUll 0215 10 O. * 25 JUN 0830 35 O. * 25 JUN 1445 60 187. * 25 JUN 2100 85 36.
, ~ I 25 JUH 0230 11 O. A 2S--JUN--OS4S-3b O. * 2S--JUN-1S00----61---.lb3.. * 25 JJJtL2U5-.B6 3";.'I"i,i 25 JUN 0245 12 O. * 25 JUN 0900 37 O. * 25 JUll 1515 62 143. 1. 25 JUN 2130 87 34.

f
25 JUN 0300 13 0.;' 25 JUti 0915 38 O. * 25 JUll 1530 63 128. * 25 JUN 2145 88 33•

. loS' 25--:-JUN--0315 14 0-.--A---;lS--JlJN..-O~2.o-J9_-----C.--A-25--Jl1N--1545-64.---116.---A--25-JutI-2200---8~-----32.

-- 25JUN0330 15 0.;' 25 JUN 0945 40 1. ~ 25 JUll160065 106. * Z5 JUif221S 90 31.
25 JUN0345 16 O. * 25 JUll 100041 1. * 25 JUN 1615 66 97. A 25 JUll 2230 91 30.

----.w-vun--v't\IV---l:I----v,.----,~_w_,Ju~15_--42 I. 1. -25-JUN-1630--67 .e9.-~24S--92 29.
25 JUN 0415 25 JUN 1030 43 2. A 25 JUN 1645 68 83. * 25 JUli 2300 93 29.
25 JUN 0430 19 O. A 25 JUN 1045 44 3. A 25 JUll 170069 77. * 25 JUN 2315 94 28.

';--~25_JUN__0445--20 o.--~ 25-JUH--lIOO--- 45----- --4..- t.-- 25-300-1.',7.15-----70-- - _. .73.-_*__2'1. JWL2330-- -95 -- --. 27..
2SJUH0500/2I 0. A 25 JUNIll5 46 S. A 25 JUH 1730 71 69. A_ - Z5 JUN 2345 - 9b 27.

-""2~':~~':-9~}~-i;t>/~'_:':_>-~:--:;;~J::~d/ l~:i :~:i~~ ~~- _ :~~ f;~,-~~~~-- ~~< ;~:
25 JUN 0545 24 0.;' 25 JUN 1200 49 25.;' 25JUN IB15 74 59. ~ 26 JUN 0030 99 24.
25 JUN 0600 25 0.;' 25 JUN 1215 50 138.;' 25 JUN 1830 75 56.;' 26 JUM 0045 100 23.* ------_.J.; _

~***********Jr.AAkk*********;.****A*A****1.*********A****AAAJr.AAA**Akkt.AAAkkAA1.**A1.Jr.A*A*****AA*****A*****;'**;'**A***~**AJr.AA*******
I :

I '"~:

~~~Ilf-\l--Hi~~~~----'----6-_H-R-HAX-;~~~VERAG~;~~~ 24.75-HR

__ .I~ 1031. 12.75 rCFS) 269. 78. 76. 76.

1
1-:-,'·",;-1--------+J(INCHES~2.200L-~2..55a-----2.55'-9""---1.2.559---.

; (Ae-FI> I34. IS5. 155. ISS.

_i~sl
;-_-i-,--------CUtlULATIV&-AR&P.-:---l..-l4-SG---MI

-Ii
-1;'1------



fa
I

.l.:..., ' i 91 KO OUTPUT CONIROLVARIAFLES
" IPRNI 1 PRIIiltONTROL------·----·

, l;j • IPLOT 0 PLOT CONtROLIIJt-- OSCAL O. HYDROGRAPH PLOT SCALE
-~i5; SUBBASIN RUNOF~DATA ------- -.- ...-------- ------.--------------

.~::r~BA·_···--SUBBASIH-CHARA~ER IS! ICS
') i < ; . TAREA 0.06 SUBBASIN AREA,i. PrECIPIlA110Um----------·--------- ----- ---------- -.----.----.--------.

10 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM

0.06STORM AREA =

/1 ~---- -~~i~ HI~~~;~5-~~~~iN--; 2~~~-;;-;;~~R~- T~=~~ -.-;~~~~-;;. 24~HR -'-2~DAY; ;;4~iIA~P-4;-~~~-;;-i~~~A~---- .
l ::-;;.'- 0_.7_2__1._41__2_._47 2.77 _2_.9_7_3.:5 __!_~~1 !.28 O~~_O ~_~~__O~~~__~OO. _

I :'.1'".

I '
; '. ~ :
~r--~'3-1.-S------scs-LllSS·RA!t--------.---. --------------

~.--: S!RIL 0.22 INITIAL ABSTRACTION
IIf,J CRVNBR 90.00 CURVE HUHBER, ' ~

i'e: RIIHP 0.00 PERCEIrr-I/'iPERVIOos-A'REAft--------~-----,-~-------

"~l . KINEMATIC WAVE
. ;-~,-,-:-·94-U/t----·OVERtAND''''fWW-rtEMENr--Ncr.--l---------------- ----.---- -.-. - - -- ---.------.-----------

-'I:A L 1745. OVERLAND FLOII LENGTH
'. ; S 0.0080 SLOPE
t i:~: N O.07o--ROtlGHNtSS--COEFF1C1£Nt------------·-·------

:> ~ PA _ 100.0 PERCENT OF SUBBASINJI. 95 R~_______ IIA IN_~~~~1:.- ---132~-tHAHHtL-ttHGnr--.-------- .... ,__ .. _

~;:~c- -c\.c· c~~. O~~~:~~_OU_..~FI-c-m-~--.---~--~--------
~~ liD 16.00 BOTTOH WIDIH OR DIAMETER

11-'--- RUPSI~ ~~~ i~~~~~;REAK HYDF:O~RAP;-------'--
. ~1

1
:: 3;

'. :~ . . . ~-H----·--------- -

.Jd COMPUTED KINElIAIlC PARAl'IETERS
~-----·ELE/'iENr----AttHA--H--Dr-(HINr-rIX-trr)---·--,,·-------.-- ---.. --_._.-

1.1 1 1.9039 1.667 15.00 872.50
~i 3 1.5931 1.523 15.00 662.50
'-------- - ---- -----_._------------.---- _._-~- -- - -- - - .- . __._-,-----_._._._--------_._.

~~ *******************************************************************************************************************************,
I ', i~9r----------'------ ---...- ._. -- -- ----- - - .. --._--- --HYDROGRAPItAt-STATIOH _.- SUEtn-·· -- -- -~ ----.-------------.----------- .-

********************************************************************************************************************************
i~;d ----A

.) tl DA HON HRHN ORD RAIN LOSS EXCESS COliP a * DA HON HRHN ORD RAIN LOSS EXCESS COHP Q

,I~..----- '25-JUH-0000--1 - 0.00 ·····0;00· 0.00 1.-: .. 25 JUN 1230 - 51- 0;30--- 0,02",- 0;28·----- -701;-
.J PE:1 25 JUN 0015 2 0.01 0.01 0.00 1. A 25 JUN 1245 52 0.09 0.01 0.09 1168.

I!,

= 25 JUH 0030 3 0.01 0.01 0.00 1. A 25 JUN 1300 53 0.07 0.00 0.06 $'89.
-Z5-JUIt-0045---4--Q-;-Ol-O;Ol---Q-;OO-------1-.---A--···-2S-JUN·1315--S4---·O;OG--O;-OG--MS 749-.-

'\ 25 JUN 0100 5 0.01 0.01 0.00 1. ~ 25 JUN 1330 55 0.05 0.00 0.04 562.



")1 25 JUN 0115 6 0.01 0.01 0.00 O. A 25 JUN 1345 56 0.04 0.00 0.04 435.
L,-.---25-JUN-0130--7-0;-Ol---O-;Ol--·O;-OO-----O-.---k 2S-JUH-1400-s7----O;{l..-~-;OO-M3 348..--

) ~~ 25 JUN 0145 8 0.01 0.01 0.00 O. * 2S JUN 1415 59 0.03 0.00 0.03 2BB .
. . " : 25 JUN 0200 9 0.01 0.01 0.00 O. * 25 JUN 1430 59 0.03 0.00 0.03 243.
1 ,---- ..- ·25·']UI/·0215---10--·0,Ol--0.01-·· O.{)O--_·· 0.·-----*- ·---25· JUI/·1445-- 60-- 0.~-O.00-·-0.03---208.--
t ~.. 25 JUN 0230 11 0.01 0.01 0.00 O. A 25 JUN 1500 61 0.03 0.00 0.02 182•
.J!' '. 25 JUN 0245 12 0;01 0.01 0.00' O. A 25 JUN 1515 62 0.03 0.00 0.02 159.

1 -..-_J5-JIjH~0300-----13·-~.Ol--- 0.01· - 0.00 ----c·· ·0.-·-- - A-.--.- 25-JUII-1530-- b3--.-0.02-0.00--....,.. 0.02----142.---
;_~ 25 JUN 0315 14 0.01 0.01 0.00 O. A 25 JUN 1545 64 0.02 0.00 0.02 129.
J:e 25 JUN 0330 IS 0.01 0.01 0.00 O. A 25 JUN 1600 65 0.02 0.00 0.02 117.

il. ..--;;~~:.~:::--\: _.~:~:- ~:~:~ .~:~:-. ~: ..-. :._;:::;;-~-~:~ ..~:~~-.-~::; . ~ 1:~:.
25 JUN 0415 18 0.01 0.01 0.00 O. A 25 JUN1645 68 0.02 0.00 0.02 92.

I
· 25·JUN 0430·- 19·0.01 0.01.---0.00.. . 0...- .. L 25.JUN 1700- 69._0.02 0.00 0.02 .- 86 •

. I.'. 25 JUN 0445 20 0.01 0.01 0.00 O. A 25 JUN 17lS 70 0.02 0.00 0.02 D.
1 25 JUN 0500 21 IJ.Ol 0.01 0.00 O. A 25 JUN 1730 71 0.02 0.00 0.02 76.
~'--.----... 25-JUN-051S--- 22 --0.01.. -0.01-- 0.00- ... -. 0.-----...:L- --25-JUN 1745__..72 __.0102- 0.00.- 0.01 .- .. __,72._ -

1
.1. 25 JUN 0530 23 0.01 '0.01 0.00 O. A 25 JUIl 1800 73 0.02 0.00 0.01 68.
. . 25 JUN 0545 24 0.01 0.01 0.00 O. A 25 JUN 1815 74 0.01 0.00 0;01 65.
, :: "._-_._ 25-JUH.ObOO-- .. 25-----0.01--0.01---0.00....,....----0 • J...__.25.)Ull-1B3L-25.--0. 01.-..__ 0.0.0 _c· O. OL 62~_......,1: 25 JUN 0615 26 0.01 0.01 0.00 O. A 25 JUN 1845 76 0.01 0.00 0.01 59.
r .: 25 JUN 0630 27 0.02 0.01 0.00 O. A 25 JUH 1900 77 0.01 0.00 0.01 56.
, ,~ , .25-JUN-0645 'is O•.o2---0~Ol---O.OO------O- * 25.JWLl915-2.a_.o~OL_ML-o..Ol __53 _
'. 25 JUH 0700 29 0.02 0.01 0.00 O. , 75 JUH 1930 79 0.01 0.00 0.01 51.

r ._ : .;~~~~~~L~~-.--~:~~---.~:~;-.- ..~:~~-.- ._c_ .~:_- 1__._.;;J~~;~~~ __.~~ .~:~~ ~:~~ ...... _~:~i_ -... -...:~~.-.-
-) ;:':.! 25 JUN 0745 32 0.02 0.02 0.00 O. A 25JUN 2015 82 0.01 0.00 0.01 45.

II: 25 JUN 0800 33 0.02 0.02 0.00 O. A 25 JUN 2030 83 0.01 0.00 0.01 43.
". 2S-JUN:..0815-34-._'O.02..-.-0.02--0•.QL O_--*----.:....-.-2S.JUlL2QA"i £4 o..o.L-O...O~L__o...ol _42.__

_~ ~~ 25 JUN 0830 35 0.02 0.02 0.01 O. A 25 JUN 2100 85 0.01 0.00 0.01 40.

II.. '-'-'- .-.;~. ~~~~~~~ _. ;;_ ... ~:~; .... b:~; ..... ~:~i.. .~:_ .. _.. ~-- .-- ;;. ~~: ;g;.-_.~L..__~:.~i_.....~:~~ ...,. ~:~i -.. - ;~:----
t;::..:.. 25 JUN 0915 38 0.02 0.02 0.01 O. 1. 25 JUN 2145 88 0.01 0.00 0.01 37.

J !3Z1 - . - - ' . ..

I
,i .25 JUNO~?O< 39. 0.03, .0.02 0.01 O. 1. 25JUN 2200. 89 0.01 0.00 0.01 35.

I
I 25-JUH-094S--40' 0 03 0•.02.--0.01--'--0 * 2S JUtL22lL..-9.O_o.JlJ 0 00 0...0] 34~

.'::-i 25 JUN 1000 41 0.03 0.02 0.01 1. A 25 JUN 2230 91 0.01 0.00 0.01 34 •
., \:.~. 25 JUN 1015 42 0.03 0.02 0.02 1. A 25 JUN 2245 92 0.01 0.00 0.01 33.

1,,:.--._.--.25-JUN-I030--43-.0.04 0.02-._0.0z. .__2. L __ ._25..JU!L2300-S3-0.0L-O•.oo----0.01 .32~_
, 25 JUN 104544 0.04 0.02 0.02 3. * 25 JUN 2315 94 0.01 0.00 0.01 31.

.. ~~ 25 JUN 1100 ~5 0.05 0.02 0.03' 4. II 25JUN 2330 95 0.010.00 0.01 30.

,
~.:'.' __..__ --25.-JUN-l-1-1S-46---0.06--.0.03--0.03_~ b.__------->..-__25_ JUtL23A5 96._ ._0"01_0.0.0__0.OL 30. ----

, 25 JUN 1130 ~7 0.08 0.03 0.05 8. * 26 JUN 0000 97 0.01 0.00 0.01 29.
H 25 JUN 1145 48 0.24 0;08 0.16 12. it 26 JUN 0015 98 0.00 0.00 0.00 28.M·· --_·-~~:-:;:~~-::~~-~~:i;-::;;-_·l~:--t-- -~ ..i:~~~-i~-~:~-'~~~~---'~:~~-'-----;~:--

-J'. ~:"~:;::'::::~;:':":~;~:;;':;;':U::;:~::;~~:::;~H;:::mmW'''.''H':HHWWHummWHHUWHUU

1.26 SO IIICUMULATIVE AREA :

It.~E;~£: __I;i__.{(fG~__.~~ MA_X~;~~_VE_R:E7~~~ _ 2~~~~__ .____ .. ..... ._. ._.
'l:": <INCHES) 2.213 2.571 2.572 2.572

. (AC-F!l 149. 173. 173. 173•
..... __ . - __ ··r .

"'.

) ,----'--_.- --
,



99 BA

----------_._--- ------

SUBBASIN RUHOFF DATA

SUBBASIN CHARACTERISTICS
IAREA 0.10 SUBBASIN AREA

~=~- -- --_._--- ...._--------_.



CQIiP aLOSS EXCESSRAINDA liON HRIiN ORDCOIiP GLOSS EXCESSRAINDA HONHRHN ORD

~~~********~~tt~t~A~**j~ikX**tkA********~**~***********************************************************************

**------*
25 JUH 0000 1 0.00 0.00 0.00 1. * 25 JUN 1230 51 0.30 0.02 0.2B 77B.
25 JUN 0015 2' 0.01 0.01 0.00 1. A 25 JUN 1245 52 0.09 0.01 0.09 1301.

H-----?.5--:1Utt-003~~~~o%--- 1. .~ 2S-3UN-t300--53--o.o-r-~;Oo---o-.Ob---1 053-.-
25 JUIl 0045 4 0.01 0.01 0.00 1. * 25 JUN 1315 54 0.06 0.00 0.05 B14.
25 JUN 0100 5 0.01 0.01 0.00 1. * 25 JUIl 1330 55 0.05 0.00 0.04 616.

+---~5___lUHllS 6 O.4l--~.Ol_--O-'-OO-- 1. It 2S-JUH--l34§--5&----4.-04--4.~~.~-· -477-.--; I
~ '", 25 JUN 0130 7 0.01 0.01 0.00 1. * 25JUN 1400 57 0.04 0.00 0.03 381.

! I 25 JUN 0145 8 0.01 0.01 0.00 O. * 25 JUN l4l5 58 0.03 0.00 0.03 314.

iI';;-~~~;~-l~--- ~:-~i----~:~i-~:~~------- -----~:-- --~---;~ :-i1~ -~~~-~:~;--- ~:~~ - ~:~;--- -;~~~--
II L...-i 25 JUN 0230 11 0.01 0.01 0.00 O. A 25 JUN 1500 61 0.03 0.00 0.02 198.

j: 5~

I
, 25---JU~S 12 Ml-------O.O~OO 00-- It 2S-JUH-lSl-5--·b2---{l.03--0,oo-~.02---174.--

I! 25 JUN 0300 13 0.01' 0.01 0.00 O. * 25 JUN 1530 63 0.02 0.00 0.02 155.
~: 25 JUN 0315 14 0.01 0.01 0.00 O. * 25 JUN 1545 64 0.02 0.00 0.02 140.'Fs;........... --Z5,JllH-.... 03w-l&-~.0l--V.01----0.OO--------0.----It--------- 25_JUN.-16oo-bS.-~O,O2---O.00----0.02-----l2.8.--

') I ...•. , 25 JUN 0345 16 0.01 0.01 0.00 O. A 25 JUN 1615 66 0.02 0.00 0.02 117.
: ..•. 25 JUN0400 17 0.01 0.01 0.00 O. A 25 JUN 1630 67 0.02 0.00 0.02 108.

C
''~1: . s-JU~41S 18 Ml----4M---4.-OO 0-, A ~5---JUN-1&45--68----4.0~0---4.02 100.-

-2, 25 JUN 0430 19 0.01 0.01 0.00 O. A 25 JUN 1700 69 0.02 0.00 0.02 93.
25 JUN 0445 20 0.01 0.01 0.00 O. A 25 JUll 17lS 70 0.02 0.00 0.02 B8.'1// ~:1;~. ~:;:nr::~----1:-r--~:::-~_·U~-:::-1::t--;::

1 . w§.-JUH 0545 24---{l-rOl------O.-Q-l----O,-()O O. ~ 25--JUN-l-S~-4----0-.01 0.00.--0---0-1 7~-

~ ~ 25 JUN0600 25 0.01 0.01 0.00 O. * 25 JUN 1830 75 0.01 0.00 0.01 67.
i:§ I 25 JUN 0615 26 0.01 0.01 0.00 O. A 25 JUN 1845 76 0.01 0.00 0.01 64.l .w&-JUIH630---2-7-----4.02--~.Ol-~.OO------O.------;.,------25--JUN-190~7-7--0.01----0.00---0.01----.-,-----b1.----

:J :~ ..···.··~-~964S,>;8}9·92. 0.01 0.00< O'}*i " ~SJU1l1915 .780.. 01 0.00. 0.01. 58•
. }':;, ;.,;.25JUH,. 0700....9. 0.02 0.01 0.00 o. * . loS JUH 1930 79 O.OL 0.00. 0.01 . .... 55•....... '30' 6.@"-~-oo 0; '.' A······· 2S-JtiH-l-9~O' ··o.Oli---o~O~Ol·· c;3~

25 JUN 0730 31 0.02 0.02 0.00 O. * 2S JUN 2000 81 0.01 0.00 0.01 51.
25 JUN 0745 32 0.02 0.02 0.00 O. A 2S JUN 2015 82 0.01 0.00 0.01 49.

h--.,-----i!H~~.~2--0.0~ •.()0 O. ;. 25---JUN-2030-S3--O.01""-c.OO~.01 47..--
~ 25 JUH 0815 34 0.02 0.02 0.00 O. A 25 JUN 2045 84 0.01 0.00 0.01 45.
~ 25 JUN 0830 35 0.02 0.02 0.01 O. * 25 JUN 2100 85 0.01 0.00 0.01 44.

I 2HUIl--084-S--36--0~2~.O~,~l----O. A---2S-JUN,..21-1S---~-O.Ol--O~OO--O~01 42~

, 25 JUN 0900 37 0.02 0.02 0.01 O. * 25 JUN 2130 87 0.01 0.00 0.01 41.

r- 25 JUH 0915 38 0.02 0.02 0.01 O. A 25 JUN 2145 88 0.01 0.00 0.01 40.
- -- 2 --25-J~93~9-{).03--4.-02---0.01 -l-.--A--25..JUN-2200---S9---O.0l----0.--OO-~.Ol----38.--

1
, I 25 JUN 0945 40 0.03 0.02 0.01 1. * 25 JUN 2215 90 0.01 0.00 0.01 37•

. ,: 2S JUN 1000 41 0.03 0.02 0.01 1. A 25 JUN 2230 91 0.01 0.00 0.01 36•
.. "';)1

. , 2s-JU1HOl-&--42--0.<l3-.,---O.02-----0.02---------1-.----A--.---25-JUN-22-45-92---~.01---0.00----0.01-----35r-
• 25 JUll 1030 43 0.04 0.02 0.02 2. * 25 JUN 2300 93 0.01 0.00 0.01 34.
~i 25 JUN 1045 44 0.04 0.02 0.02 4. A 25 JUN 2315 94 0.01 0.00 0.01 34 .

. (9) 2S-JUN-H00-45- ~.~5--0;-02-- --0.0:t------- -5-;-- ---k----25-JUlf-2330- - 95---,O,.-ol--O~O-- 0.01----33;--t'\1 25 JUN 1115 46 O.CS 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 JUNOOOO 97 0.01 0.00 0.01 31.

is: 1 .!5JUlH1~S-:-4a--0-;24--O:-0g- 0-:-16---15-.----A---~6-JUII-_o01S-~-O:Oo-o-;oo_-O;Oo_--"'3r._-

,.----~ ~: :E~ __~ .J:r~. :::~ ::;; ___~:~: __.:.. )~ ;:.~~:~. I;. t~~f:;t~t .. __iL
~ ~~ *********************************************f.*************************************f.*******f.*************f.*****************1.****I- .
~--ro!Att.A!lirALr-:--4;2S;-1'OrAL"-LDSS--:-l-:O~;-!O!At"-!XCiSS-:--1:1S------,------------

•



"fa
)1 PEAK FLOW TIllE MAXIHUM AVERAGE FLOW!Lj!r-I----t1(CFSr--4HR+)-----...,6~-~HR~-1~=H~ iZ"Hr-24J5=HR
J I: I 1301. 12.75 (CFS) 328. 95. 93. 93."1 (INCHES) 2.237 2.600 2.601 2.601
I,_,f---------+Ae-n)~---l163-.---l89. -----t89. 189;---------·-----

, ~~i . CUMULATIVE AREA = 1.36 SO MI
:t-----.------------------------
"l:J

JI-- H* Hh Hh Hh*** hH Hh AH Hh Hit Hh-~~~"'HIt *~--~~-ItH Hit *;~- ~*~-~;;~_;*H 'AH *** H* *** Hh *** H* *** H* ***

--,.:--- _._---'-_..~~;;;*~~~~-*~*~_._---------_. __ --------_.--_._.__ . ._ _-- - -_ _- _._-- ---.._.._--

-~_'___i03-Kr._-r-_SUP.lrk_---··-----...;.-· -- . .--..---....-----.------------..;1 11 11

i ~.~ _~~AH~~:~~*H~__._ .. ._ _.__ _._. _.. .__.__ ,_"_,, .. ._ .. . ..__
-I"Si 105 KO OUTPUT CONTROL VARIABLES

.l. 1 IPRNT 1 PRINT CONTROL
.. _ IF-tit! O·,--ptft:r--eoHTROLI------.:----::\IC; OSCAL O. HYDROGRAPH 'PLOT SCALE

L,~--._--- -SUBBAS-Ii~ ...RUHOFF_rtAIAtr-----
::.:;

')1" 106 BA SUBBASIN CHARACTERISTICS
}:~ !RRE~UBMSitHREflA-------·------·-- ----.----

) c,:;'
111I; PRECIPITATION DATA

)~ ---------.--.~..-:.-.~:; ...,', ....:--·DEt~H.~ •..,.~O~, ..,-,~:P;~£NI ....HXPOtHEII~;~~'I~;~ -.-- ---.. - --''',' ......-..----..---....-..-....- ..---
J' ",·· ,>/? ';)<..,'·"':i.,.:'..· • '.If.,~ .,~. \~YDRO_-3.J;::" •••••-", ..•••• •-.- .-.:IP~40 .••.• ••••••• •• •• •. • ". IP.'~49,·."••••••••••
"'---"'o-..o-.--=:.....:-:.....:-:.....:-~HF-f~5i-lM+fINIF····-t.6~MIHfilR ..' .'. 3 llRu61iH:z-~4-HR-z-IiA~4-DAH-DAY-*DAY.-----

1.41 2.47 2.77 2.97 3.35 3.81 4.28 0.00 0.00 0.00 0.00

IT-I------,---------'------~I{}Rtt-AREA--=----\l.14
,'-I 107 LS SCS LOSS RATE

[iii":-.+-1-------......S!RTLI---~s_iltImHBSTiAeIiOO----· ..--·------·--------··---
~ CRVNBR 84.00 CURVE NUMBER!l RTIMP 0.00 PERCENI IMPERVIOUS AREA

• I
I .

I i KINEMATIC WAVE
I'.) 108 UK OVEF:LAND.,..FLOII ELEl1EN! NO. 1
'~----~--------'---l---1460-'OVERLANHtilW-HHGTH------- .--------.---------- ---..--......-----....-.- ..--
-b, .• .

·"'.i S 0.0061 SLOPE

~·~------u·_·-·--·--r~----·~O~~~.~~~~~~i~~~~~~~;.i~-T ---------...----.. - ...-.-. ---- _.-.__ ...---- -' .. --.---------.:)1--:1 109 RK MIN CHANNEL
!. .' L 4000. CHANNEL LENGTH

"

5<' S -o~053--SLOPfp..---------
).~= N 0.016 CHANNEL ROUGHNESS COEffICIENI

_~------ .---._ ..... _ ... SHA;~-' -- -·~R~;_·~~~~~it-~~~~;E::E~----- ..---
.J i~61 WD 17.00 BOTTOH WIDTH OR DIAKE!ER

, -RUf'ST~-_ly~~;,;~i~~~;REAlt-HYDROGRAPH -----.-----.---...------ -..-----



---_._.- _._- _. __ .. __ .._--_._._._---------

HA

-- ·-DA MON HRliN -ORD---- RAIN----LOSS--EXCESS . -COMP 0

******A*********1.*AA***************A*********************1.******A********************************************************A*****:
*A---'-DA MUll HRiill ORII- RAIN- WSS-- EXCESS·--- COMPo 0-·-

II
-~ COHPUIED KlNEHAllC PARAHEIERS

-;1=-_______ £LEH~~~~i_;b6~----!~~~~~ --!';3~;~~
I). '-;:- 3 1.3126 1. 529 15.00 2000.00

1-

iJl[i-**********~******************************************************************************************************************:
) L:.-: , HYDROGRAPH AT STATION SUB13

ji;
!~

11-······
I ....~. 25 JUH 0000 1 0.00 0.00 0.00 1. A 25 JUN 1230 51 0.30 0.05 0.25 744.

-----15--JUN-0015 2 0.01---4.01---·0 ..00--- -~--l-.--~ 25··JUN-1245--· 52---0.09·--- O.Ol--O.Oa--·-. 1363r--

1:- 25 JUN 0030 3 0.01' 0.01 0.00 l. * 25 JUN 1300 53 0.07 0.01 0.06 I1B2.
i .:~ 25 JUN 0045 4- 0.01 0.01 0.00 1. * 25 JUN 1315 54 0.06 0.01 0.05 922.
! ···,----2S-JlJIHHOO·--5-·--O.0l-·-0.0l- ·0.00----- - ·1.-----A---J5JUN ·1330 -~55·- - 0.05 ··0.01-- 0.04- --704 •. --
~. 25JUN 0115 6 0.01 0.01 0.00 1. A 2S' JUN 1345 56 0.04 0.01 0.04 546.
i~j 25 JUH 0130 7 0.01 0.01 0.00 1. A 25 JUN 1400 57 0.04 0.00 0.03 435.
I ; 1: ~~J~.~oo- 1. A 25-JUH-1-4~y_03__0..{)O----O"'03 356~

. ~ 25 JUN 0200 9 0.01 0.01 0.00 1. * 25 JUN 1430 59 0.03 0.00 0.03 299 .• 1 2~ JUN 0215 10 0.01 0.01 0.00 O. * 25 JUN 1445 60 0.03 0.00 0.02 256.
, bi 2""-JUH-C230---U----O.01-·~.Ol--0.~0----·----~.--------A---25-JUN-1500--61--0.03· -..{).OO·-- 0.02----- ... 223.---

'I"::tsi ;~ ~~~ ~;6~ ~; ~:~~ ~:~~ ~:~~ ~: : ~ ~~~i;;~ ~~ ~:~; ~:~~ ~:~; ~;::
7: 25-JUH-4m-l~.Ol__0~l-4rOO___-.~.----_.-~ 25-JUN-1545-~4----0.'02--0.00--0.02 IS7-~-.
~ 25 JUN 0330 15 0.01 0.01 0.00 O. }r. 25 JUN 1600 65 0.02 0.00 0.02 143.

!
)::.:.; 25 JUN 0345 16 0.01 0.01 0.00 O. A 25 JUN 1615 66 0.02 0.00 0.02 131.

~.'; --------2S-JUH-~~-17·----0.01--·~.~l_---0.{)o- - - 0.--· ..------A---25-JUN1630- ·67-- 0.02-·--0.{)O--_··{).02-- 121.---

-··f··~,,2l'~,,~~:2ll t~t" ~t'/ ~~\e t :3.?~'~~.!~~ ~ H~ ~;:. ~L :L
4'
, 25 JUN 0500 21 0.01 0.01 0.00 O. }r. 2S JUN 1730 71 0.02 0.00 0.01 92.

. f~ 25 JUN 0515 22 0.01 0.01 0.00 O. A 25 JUN 1745 72 0.02 0.00 0.01 87.

~
·":----.;l5-JUH-0530----2~l----C.-Ol-~.00-----0.---* 25-JUN-1g00--7-3--0•.o2--0,..o0--0..01--.23~

'.:; 25 JUN 0545 24 0.01 0.01 0.00 O. A 25 JUN 1815 74 0.01 0.00 0.01 79.
H 25JUN 0600 25 0.010.01 0.00 O. * 25 JUN 1830 75 0.01 0.00 0.01 75.

~
:.;j . 2S--J~61'§'-""'26---4~l--O.O~.~O -Cr---1. 25-3UH-1845--7&---O.01---0.00. ---O.O·1----71~---

'; 25 JUN 0630 27 0.02 0.02 0.00 O. * 25 JUN 1900 77 0.01 0.00 0.01 68.,.
;-1 25 JUN 0645 28 0.02 0.02 0.00 O. * 25 JUN 1915 78 0.01 0.00 0.01 64.
::i.-.-----25-JUN-0700-29-0"'02--0.02--0rOO---~.O.---A .2S-JUN--1930----t9---0 .01--0.00--0.01-.---.£2__
~ 25 JUN 0715 30 0.02 0.02 0.00 O. * 25 JUN 1945 SO 0.01 0.00 0.01 59•
• ; 25 JUN 0730 31 0.02 0.02 0.00 O. A 25 JUN 2000 81 0.01 0.00 0.01 56.
! ;..3-:------25--JU~0745-- 32--~.02-----0.02---0.00-- .. - - 0.--· ---A----25.JUN-2015 - -82 0.01·----O.00---.0~01 --54. --'J":: 25 JUN 0800 33 0.02 0.02 0.00 O. A 25 JUIl 2030 83 0.01 0.00 0.01 52•

. i 25 JUN 0815 34 0.02 0.02 0.00 O. .~ 25 JUIl 2045 84 0.01 0.00 0.01 SO.>..------25--JUI1-0830--35---0.02-----0.02----·0.00-- -- 0;--·-·_-- 1.----25-JUN-210o--· 85-- 0.01-----0.00-- 0.01·-- 49.----
;..~] 25 JUN 0845 360.02 0.02 0.00 o. ~ 25 JUN 2115 86 0.01 0.00 0.01 47.

~~-----;~-~~~~~--;~~~;_._~;-~~~---~;---~ ~;~~;~;~--- ~~-~;~~---~~~- ---~;~~-- ._--:~.:--
'J"t: 25 JUN 0930 39 0.03 0.02 0.00 O. A 25 JUN 2200 89 0.01 0.00 0.01 43.

. 25 JUN 0945 ~O 0.03 0.02 0.00 O. * 25 JUN 2215 90 0.01 0.00 0.01 ~l.

.. :".- -- . 25' JUlnooo-'-- 4l·---1j.03· -. 0~03- -- 0.01-'--- 0:- --- -~-----'25·JUIt2230· 91 0·.01 0.00-0-.01 - .. 40.
J ,;.,: 25 JUN 1015 42 0.03 0.03 0.01 1. ~ 25 JUN 2245 92 0.01 0.000.01 39.
1::' . 25 JUN 1030 43 0.04 0.030.01 1. A 25 JUN 2300 93 0.01 0.00 0.01 38.

~ ~-----~~--~~~-i~~r·-:t-~~~-~~~; ~:~i--'- ---r---;;r~~~~;~- ~~---- g:~r--~~~~ ----~~~i'---- ..-~~~---



34.
33.

-,

-I' 25 JUN 1115 46 0.06 0.04 0.02 5. A 25 JUN 2345 96 0.01 0.00 0.01 35.
i , zrJUlt-t~4~OS~~3----'g;- * 26-Jutt-oooo-~~o-1-;Oll---~3S-.-

:) I-H 25 JUN 1145 48 0.24 0.14 0.10 12. A 26 JUN 0015 98 0.00 0.00 0.00
,_ ....1·-)- 25 JUN 1200 49 0.52 0.22 0.29 24. A 26 JUt! 0030 99 0.00 0.00 0.00

---,,-'z5-JUit-lz15--Sfr---r.-H-~;-35--·-l.06~---:10e;------A--·-26-;JUlf-004S---100--0;~OO-'-~OO ---31-.­
fill

'.f);~, - H'H'I<!~,!,-W:~H~HH'I<HHH~"HI<!'~:~~~'''.'HH''VJ..'''''WH:'H'H:'''!'-''!.W:H:HHH~:'~"H::~,!""'''''
:: TOTAL RAINFALL = 4.28, TOTAL LOSS = 1.66, TOTAL EXCESS = 2.62
- ,s;

It-I£~F:;O~----:;:;----"~~-~G;HR- HAX::~:tV£RAG£;;::~--;~.;5_H~·----·· --.---- .... -._--
:.:-. 1363. 12.75 (CFS) 3",9. J04. 101. 101.

-- -...----- -------(INCHES}--· 2-.224 - 2.580 2.581- .-.. -2.581
(AC-FT) 178. 207. 207. 207.

,-------- ---_.



247 UK OVERLAND-FLOWELEHENT NO.1
~~--------r-~·4~tRtA"Urtt;t)IH;EHGTHf---------------------

S 0.0054 SLOPE
N 0.0&0 ROUGHNESS COEfFICIENT

I --PA ~-rERCEt(r--oP-SUBI!ASlr-

F
< 248 UK OVERLAND-FLOII .£LEHENT N.O. 2

" L 1710. OVERLAND FLOII LENGTH
· ; S---MOM-Sl;OPE
1 NO.060 ROUGHNESS COEFFIC lENT
'J f.l PA 67.5 ptRCtHT OF SUBBASIN
jl~4l7-RK------HAnHHA~NEt---5-73-0-. -C-HA-N~EL LEN-GT-H---------------- - ----

I ~ S 0.0051 SLOPE-r'-- -- --- ---------- ----- ---~- --~.02_5_-fHANNEb_ ROUGHNESS-COEFFIC-IENI - - - - - - -. -
- CA 0.32 CONIR lBUT ING AREA
J ~ SHAPE TRAP CHANNEL SHAPE
· i': i \In 5Mo-BOrtOlHll~!-H-{lR-D-lAME1ER------ ---' - ----------------,I- Z . 3.90 SIDE SLOPE
i .' RUJ'SiQ YES ROUiE UPSTREAM H}'DROGRAPH
! .:

-~---------------------------- ---~-- ---_.~_.._--_.- - ----_._-----_.--------

'il COHPUln-lHHEllAHHill<AlimR~S *-*_It . _

1".;--: ELEIlENT ALPHA . H . DT omo DX (FI>

}~-.------.--~t~~:~::~---i~~~~-----------.--.----.-----.-----..--.-.-.----.--
~ 3 0.4577 1.535 15.00 2865.00

;)IItJ AAAAAAA}.AAAAAAAkr.AAAAAA*A*A*AAA**/t*****AAAAAAAAA/tAAAAAAAAA*****/tA*-It***/t***A/tAA**AAA*-It**/tAAAA*-ItAAAAAA/t*-ltAAAAAA***/t/tAA*-ItAAAAAAAAAIt
I ,'~'

) HYDROGRAPH AT STATION SUB29

J~- *AfJ.;.;.*-ItAIt*A;*******AW~A*-ItA;;'~;~~*****A****;;'~AU**AJ-.ili;,;,*MAi.AlliM~AA~AAAA**HAH****AAA*****AA**A**It*It*AAA*****A**

: ;.
- ~ 25 JUH 0000 0.00 0.00 0.00 1. It 25 JUN 1230 51 0.30 0.01 0.29 1981.

f
~ 2HUlrOOlS 2 Ml--~~----;\----25-JUIH-24S-{j2--oi~9---~.0~--~.0'1---2&5ij.---

_~I 25 JUI(003Q 3 0.01 0.01 0.00 1. A 25 JUN 1300 53 0.07 0.00 0.07 2323.
· ~_ 25 JUH 0045 4 0.01 0.01 0.00 1. A 25 JUH 1315 54 0.06 O.C~ 0.05 1797.

n·-- . S-3utHl&O--'-5--0~l-M~&O 1. A 2HUH'--l330--55-.0;-05---0...00---~.o-5--1304..-
~~ 25 JUN 0115 6 0.01 0.01 0.00 O. A 25 JUN 1345 56 0.04 0.00 0.04 943.
~. 25 JUN 0130 7 0.01 0.01 0.00 O. A 25 JUN 1400 57 0.04 0.00 0.04 704.

1
1..

4

.::! ~S-JUH-.o-HS. a o.Ol-~·Ol-~...o~----4,- It 25-JUN-.1415-5a--e.03--0.00---O.03--553..--
,: 25 JUN 0200 9 0.01 0.01 0.00 O. A Z5 JUN 1430 59 0.03 0.00 0.03 455.
: 25 JUN 0215 10 0.01 0.01 0.00 O. * 25 JUN 1445 60 0.03 0.00 0.03 387.

:·~~------25-JUIH23~H-4.01---.0.0l---0.-OO-----0,------A-------25-JUN-1-500-- 61-----0.03-- 0.00---0.02---·-337.--
--f,'-"25 JUN 0245 12 0.01 0.01 0.00 O. A 25 JUN 1515 62 0.03 0.00 0.02 299.

~. 25 JUN 0300 13 0.01 0.01 0.00 O. A 2S JUN 1530 63 0.02 0.00 0.02 268.
i~:,'---·---25:-JUN-031S--H-&aOl----O.Ol-·- -O'OO-------·--O;-~--*---25-JUlH54S-·64-·---0-.02---0.00---0.02------244.--

1
.!"~I . 25 JUI{ 0330 15 0.01 0.01 0.00 O. A 25 JUN 1600 65 0.02 0.00 0.02 223.

'.i . . ~=-'JUN 0345 16 . 0.01 0.01 . O~OO 0_. A 2S JUN_1&;5 66 0.02 0.00 __0~02 ?~6.
5Z! w.J jUN-040~1?--O-;Ol--o~r--o.{)o-- o. t----25;JUIt 16jO-b7~OZ-----O;-OO- 0.0Z------1 ~.z-;--

1
·tj 25 JUN 0415 1S 0.01 0.01 0.00 O. A 25 JUN 1645 68 0.02 0.00 0.02 IBO.

: 25 JUH0430 19 0.01 0.01 0.00 O. ;. 25 JUN 1700 69 0.02 0.00 0.02 169•
.• :-5' -·----ZS-JUlrOHS--ZO--- -0-.01 .... O;Ol---~-O.OO-·--_·- . 0;"-- - -K - 25JUN 1715 70 - 0.02 0.00- .. 0;02' ---15~"
~ :~'i.:.: 25 JUN 0500 21 0.01 0.01 0.00 O. A 25 JUN 1730 71 0.02 0.00 0.02 151.

,
-, 25 JUN 0515 22 0.01 0.01 0.00 O. * 2SJUN 1745 72 0.02 0.00 0.02 143.

2S-JU1r0530-:l:r-O-:-Or-'o-,-Ol-O-:Vo-- o. ~-----r-- 25 J1JlrJ800-·-73----lJ:o:;----o·:-oo--~o:or---'-1Jb-. --
· 25 JUN 0545 24 0.01 0.01 0.00 O. * 2S JlIN 1815 74 0.01 0.00 0.01 130.



--- ----- --------------,---

-11
~

). 2S JUN 0600 25. 0.01 0.01 0.00 O. * 25 JUN .1830 75 0.01 0.00 0.01 124.
\". ZS-JUtlO61~6 o.o~cr-~O---_c:_·-~-·__Z5-JUN'-18~~7U___O:Cl c.-tlO 0.01 119-.-
)w=j 25 JUN 0630 27 0.02 0.01 0.00 O. A 25 JUN 1900 77 0.01 0.00 0.01 114 •

.. _ 25 JUN 0645 28 0.02 0.01 0.00 O. A 25 JUN 1915 78 0.01 0.00 0.01 109.
I ' .:.S--ju~z--~r-~OO--·- -~-----k-----25 ..JUN--1930_--79--~.~~o__~1 104-.-
,i-;- 25 JUN on5 30 0.02 0.01 0.00 O. A 25 JUN 1945 80 0.01 0.00 0.01 99.

I--J . 25 JUN 0730 31 0.02 0.01 0.00 O. * 25 JUN 2000 81 0.01 0.00 0.01 95 •.t----~~~~6~~~ ~r-b:~-~~~i---~:~r_--- -----~~--- -- -~ --- -;~--~~-;~~~-- ~;--~-:~i----~:~r-b~i---~r_
-~~ 25 JON 0815 34 0.02 0.01 0.01 0.1. 25 JUN 2045 84 0.01 0.00 O.()l 85.

It-;;~~~-~~~~ ;r-~~;-~i~~i -- ---- --~~ ------~ -----.;; ~~~ --;i~~ --~~ -~:~ib~b~~ ~r-
'.':": 25 JUN 0900 37 0.02 0.01 0.01' 1. -* 25 JUN 2130 87 0.01 0.00 0.01 77.

--tl----------;;-~~~-~~;~--~;---- ~:~;---~:~i-----~:~i--- - -;:- ~ ;~ ~~~;;~~ ~~-. ~:~i-·- ~:~---~:.~~-------;~:----
--.;- 25 JUN 0945 40 0.03 0.01 0.01 3. A 25 JUN 2215 90 0.01 0.00 0.01 71.
,", :'5-JUlHOO0----4l--~;Oz__I)~z_---~---*----Z5__jUN-2Z30-__:l1-·--___{)__;vt__o~-·~l 69.

I 25 JUN 1015 42 0.03 '0.02 0.02 5. A 25 JUN 2245 92 0.01 0.00 0.01 67.
I .. : 25 JUN 1030 43 0.04 0.02 0.02 8. * 25 JUN 2300 93 0.01 0.00 0.01 65 •

.---~---'~S_JUN___1045_-44--M4_-0._o~;03---- ---1 L-- ------. A-- --- - - 25-JUN- 2315--94 --- --0.0l----OiOO-O;o-l--~·4._--
• ~J-I 25 JON 1100 45 0.05 0.02 0.03 15. A :5 iUN 2330 95 0.01 0.00 0.01 62.

; 25 JUN 1115 4& 0.06 0.02 0.04 21. A 25 JUN 2345 96 0.01 0.00 0.01 61 •
.;--i 2S JUN 1130 ~? e.~5 29. A 2HIJN--OO{)0-----97--0.01----4-.{)~9.__

-IC::" 25 JUN 1145 43 0.24 0.06 0.18 48. A 26 JUN 0015 98 0.00 0.00 0.00 58.

I
25 JUN 1200 49 0.52 0.09 0.43 lOB. A :6 JUN 0030 99 0.00 0.00 0.00 56.

',~.------2&-JUN-l-2l-5---{jo--+.-41-4.-l·2---h29----- 68~.------ A--- --26 JUN 0045- 100---- -O.OO--O.~.OO----54~

~lii !k!!klA;kll!klA;!!kll*l!A!A!*l!*lkllklA;!!kllkll!*l!!kll*l!klA;!!~!k!!!!!k!k!!k!!k!f~!*,*,!!!!!!!~lf~!!k!!k!
)l~ tOtAL RAlNIALL = 4.20, tOtAL LOSS = 0.09, TOTAL EXC~ = 3.39

II--PEAK--fL~W~-IIi~-- ~-- -=--.-.IiAXlli~Ii-AVERAGE-F:GW-. ---.. - --~-
.J 32 '.)'.(~~~~j':':,.;J~~~;.•:.•:•.•"..' (CFsr •.·..:~~~·~)i ... 2~9~~.,·••........• <7i9~~..... 24.7~9~

.. --' ..' £5) 2.334 . 2.&88 2.688 2.68&8------~--~-....:--..:..--
(AC-Ft> 338. 390. 390. 390.

0" i;--:----.-----~·'-ECUIlULA'HVE-ARE:A-A -:----2b.7-2-SG-Ml--- ._- ------.

:::
r,----------------'---------------.-.-------------

._--_._._--_._-

252 KG

HHHAHMJ,H
----r-----/( ---------.---. ------ --- -.---------------.-.-----------
250 KK A CPEND *

A *-------**HHHHHt.k---------.-.-.------------ ------ ----- -------- - --,,- -- '0--- -- ..---.-------------.--------------

OUIPUI CONTROL VARIABLES
-,--------IPRNT 1 PRINHONlROt--------------

;) k· IPLOI' 0 PLor CONTROL

I OSCAL O. HYDROGRAPHPLOT SCALE
:------... --_._--- ---_._--------_._--_._--_._--_..----_... - _._- ------._ ... -'" ..

J ~ 253 HC HYDROGRAPH COMBINATION

•• .__I_CO_I1_P_ 2 HUMBER OF HYDROGRAf'HS T~_CO~~NE . .. ._

*H



)

-~******A************************************************************************************************************************,
)'-

··jl;~ ." HYDR~~~~~2~~~~~:P.APH~PEND. .
I __

.; :: .*********************1.*1.**1.1.*1.****1.****************************1.**************************1.1.*1.1.**1.*******************1.*********1
il.~--~~-'MON HRliN ORD FLOW: DA MON HRMN- -~~~_._-;~~~-- ..~ tJA MON HRliN OP.D-~;- -;-[IA M;H;~N-' OHI ---'~Lm
ji.~ * " "
'1'~.,-------25'-JUN.-.0000-.--}-...,-.-- 2,.-'-. :It---25....JUN-061&--26-·----- .-·O..-~-*--25 .JUN-123¢-·51-----27-2S..--*_25-JUN-l84S--· -7&- -.- ·190,
:. 25 JUN 0015 2 2. * 25 JUN0630 27 0." 25 JUN 1245 52 3913. * 25 JUN 1900 77 181.
1 __ : 25 JUH0030 3' '2:' ...1. 25JUN 0645 28 O. * 25 JUN 1300 53 3505. * 25 JUN 1915 78 173,

.. --·25.. JUN 0045-··· 4 ··2. 1..-. 25···JUN·-0700· 29 ·--0.- A- 2S·JUN 1315- 54 2718.*-· ·25 JUN· 1.930 79 It5.
-"1.'1 25 JUN 0100 5 2. * 25 JUN 0715 30 O. * 25 JUN 1330 55 2009. * 25 JUN 1945 80 158.

25 JUN 0115 6 1. * 25 JUN 0730 31 O. * 25 JUN 1345 56 148B. * 25 JUN 2000 81 152.
-..- 25-JUlt-Ol-30 7 --h--A----25-JUN-074$--·-32-------· 0.--· A--2S-JUN-1400--57--1·139...-----*---25-JUN-JO15--82--·--·146."I 25 JUN 0145 8 1. A, 25 JUN 080033 O. * 25 JUN 1415 58 910. * 25 JUN 2030 83 140.

: . . 25 JUN 0200 9 1. * 25 JUN 0815 34 O. * 25 JUN 1430 59 754. * 25 JUN 2045 84 135.
,:.::..'·---25-JUN..{)215-10-.----1 r-1.--25-JUN -0330-_·35--. ------'Or-·-.A-25---JUN~ 1445---6~ --643r--·-A.-· 25-JUN .2100-- B~-----l31.r'1':'; 25JUH 0230 11 1. Ir. ZS JUN 0845 36 1. * 25 JUN1500 61 560. * 25 JUil 2115 86 126.
i. 25 JUN 0245 12 1. Ir. 25 JUN 0900 37 1. A 25 JUN 1515 62 ~94. * 25 JUN 2130 87. 122.
'. ': 25-JUIl-C300 13 1..-;' 2S JUN 0915 38 1. A 25 JUN 1530 63 442;' 2S lUtL2US-_BS--l19.

'. i:.,:J 25 JUN 0315 14 1. A 25 JUN 0930 39 2. 1. 25 JUil 1545 64 400.;' 25 JUN 2200 89 115.
~ 25 JUN 0330 15 O. * 25 JUN 0945 40 3. A 25 JUN 1600 65 366.;' 25 JUN 2215 90 112•
. • ',----25-JUN-0345-16---.---O.--A---25-JUN-I000-41.--_-.-4.---A--Z5-JUN.-1615-6~--337.--A....-.25..JUlt2230.-. 9L- - -109•
. . ~.:.. 25 JUN0400 17 0.;' 25 JUN 1015 42 6. * 25 JUN 1630 67 313.;' 25 JUH 2245 92 106.
)I"~: 25 JUN 0415 IB O. II 25 JUN 1030 43 9. II 25 JUN 1645 68 291. A 25 JUN 2300 93 103.

:. 25-JUN-.o430-.1$--~...--A--2S-JUU045---44 14~-2S-JllN-1700--69---27..3~~IS---94----l01 .
. ' ::~ 25 JUN 0445 20 O. * 25 JUN 1100 45 lB. A 25 JUN 1715 70 257. * 25 JUN 2330 95 99.

I··.. ~~~~~~:--~~+ --1·~-: -!!~:~··_-~~-1-~~:-lm~~· ...-~E~-:-~~~~1~~--- ... ~:
JI>~lm r g: 1~"::~:' ~P i~: ! ~j:l:;~ i~:;<: ~ :::: 1: ~:
'--'~..' /r.;'1.*1./r.*lr.Ir./r.*"**1.*"1.*/r.****1.**/r./r./r.Ir./r.*/r.*A/r.AA*A/r.***A*;'AAf./r.AA*/r,AIr.1.1.AA*AAAIr./r./r.*"*/r.1.*/r./r.A*/r.A1.AA*1."*1.**"*"AIr.**1.1.AIr.**AA*AAfJJ.*/r.A*lr.AAf.A1./r./r.*1.*A

PEAK FLOW TIME MAXIMUM AVERAGE fLOII
'~; (CFS) (HR) 6-HR 24-HR 72-HR 24.75-HR

I
·>.-.--3913-"'--'12...7~---~. -CFS>----.1041-.---301-.----2-92-.•----2-92.
'.:' (INCHES) 2.294 2.650 2.650 2.650
. (AC-FI) 516. 596. 596. 596 •.,;;.

.- ~•. _~----._ •._-.• - ..--._.__-- 0_-._.- • •._._. .__--.;.. _

---_.._-- -- ._-------_ .._. -----------------_.-

4.22 SO I'IICUMULATIVE AREA =I:'
1' . ..._. ._.. _. __.__ ._...._.__.__ .'._.__._....._. .. __.__ .._.._.__ ._.. .. .__ ._._. _. "_'_."_' . .. .. . ._
'1:~-.-.- --- ... ------------_.---

~ :~ -...
t),'- -

. -~'

..) :~.J.__..--._.---._- -.-----,------------.-..------.--..--. _.. -.----.~---------.--- .--..... ----. ------..-- ....----.-----.--.--.---
;'U!JOrt SflMM:'~Y



_._-- --_. ----------_. '--' -_._----_.
ROUTED TO

SUBI

CP4A

104. 12.75

103. 12.75

28.

28.

8.

8.

8.

B.

0.12

0.12

---H'tDROGRAP-H-AT---SUB'-J--7---J-12,,;IJO~12-.-75--~~ 24y------...:;.y----I7,.~-..O..l!__l---

0.16

0.82

0.45

0.54

0.82

0.16

28.

36.

11.

55.

11.

- -.. 9.-- -. -0.14- ------- --. -- .... ---- -----

29.

37.

1'J -
~.

57.

57.

11.

-9.-

41.

38.

100.

125.

194.

195.

13.00

12.75

12.50

12.7~5----'-----'69'h.---20.......--4'19.......---Q-Ori.28>----------

12.75

12.75-

12.75

290.

305.

780.

426.

734.

Z54.

214.
._------_ .._-_.•. _- -----"--_._.

CP4B

CP9A

CP9B

CPI0A

SUB14

2 COliBINED AI

ROUTED 10

ROUTED TO

2 COliBINED AI

HYDROGRAPHAI

1,1-- .-- - -·-·HYIlROGRAPH-A1--,- SUB2---- 69.--·13.00-,--·- ---24 ..-----·- 7. - .----- ·-7.·---- 0.11----- ----

HYDROGRAPH AI' SUB3 203. 13.00 72. 21. 21. 0.33

-oil
-_.'-'---+{Y-DROGRAPH-AT----Stm4----445.--1-2.-7S---·-lZ5.-----·-37~-----_36.-----{).54--------------

-.,1
!

i,.!r- .....,:::::*:-ft:lr-
I
--::

11:
, .. '

'iL~,
) ~-;:.J' ._=_~~jGl.:;:_=~_:~;:._-~.:~~~- ..._.. -.::~--~: ._-,-~::- -~:: ...._..
'IIf-----'-··-···:·-··:··*2-\;,iC()K~~~;'~r'c~lSc·, ···<i~3i:-':-12:is-·-:-·· 269.-:__-178.-._-.3.&~j.14'1-·'·_·.---------

-i~·---:-::-:-::-;-:-:~:--:::: ::::-~-.:-:~:-:----.:-~:-:~-----~;-:------::-:---~-::-------
';[.1---..·~---I1HYIJROGRAPH-AI--SUBlZ---130.}..- ..12..75-- ---328..------95...----93.--- --- --1·.3&---------------.----- -

~~ HYDROGRAPH AI SUB13 1363. 12.75 359. 104. 101. 1.50
"'·1 _

-
~ --
_J

• :,1

·-f--------HYDROGRAPIf-AI-----SUBls.....,---- -230.---12.50- -. 33.

0.30

0.24

20.

15.

20.

16.

71.12.50

12.50

435.CPlb2 COMBINED AIJ~-!
~;r--------.. HYDROGRAPH AI SU~-1~----520~- ~-.-;~- -- ------;7.-- --- --;~~ ------- ---;-;~------ -~.-~i-- ----- --...-- -- - ------- ..

'1 HIDROORAPH-AI-·--5UB17---- 529-.-1,z.;-75----lH,---------32-.-----Bh-----0.49------ -----------­
J ;::;!1;-- ..~~~OGRA~H_~T__ -.---~~~:!!
)~! 2 COMBINED AI CP19 779. 12.75 168. ~9. ~7. 0.73

fL------HYDROGRAHt-1ly---SUB19---eS:-;---12~7S__---------204-. -------5&. - ----57.---- 0.85-· -.----.. --- - -- -------­
l.



0.28

0.88

0.51

0.34

0.34

2.19

2.39

0.09

~-"""M6&--------------

8.

36.

148.

164.

8.

37.

153.

169.

27.

128.

534.

590.

12.50

12.75

12.50

12.75

684.

188.

2165.

2409.

~"-"'--63~12.5O----.-.§i-.~---lbr'----l6 .....---\l-O..;,:.2>i-l--~------

SUBZO 856. 12.75 209. GO. 58.

SUB21 345. 12.50 64. 18. 18.

YDROURAPH-Ar-----sUBZ2 100;---lz.-50 15. ~. --·L

2 COMBINED AI CPZ4 445. 12.50 78. 22. ')'lu,..
-- ----._._-

ROUIED 10 CP25A 392. 12.50 78. 22. 22.

HYIlROGRAPH AT .. SYB2G

2 COMBINED AI CP29A

HYDROGRAPH AI SUB27

!I¥fIRWRAPfI AT SUICS

2 COMBINED AT CP29

-~---- ._---

AH NORMAL END OF HEC-1 ItU
101

r.--------------···----··---·--··-·-·-·-·---·-·· ------ - --.-..--.--.-.------ -.-------
HYDROGRAPH AI SUB29 .2550. 12.75 .682. 196. 190.

".: ":':~:" ··:{;i;:;:.".x•.?;;:;. :./_::::(:;:~::.:)::\-: ":.;'

~~::'2\·':':':'2i;,..·'····f·'··' ~":~\·lHr:'.:H!::::'j§}:::A:{;f-('..::::i,=::~:, ':if<j/:'~Hil~9-···:':"""":·...-'-S3~9~b30.=:...-... :~i2';;:71&S-·_..,---'--->~1~i.4H;1-.-;..::::···:....:--4300}'i-.-·:·".:..:::=.~292.··

+---_._-_ __.__.._------ -""'-'.'--'"-_._-'''''''-'------''--''' _'- _--._-- -_ -.._ __ .._---_ -.. _..-.. --- - ----_.._.~ ..

&--~f+I!eHS8 job-tel'cioaierht'-2S-;JUtH98frlB:-.1~O+-:l.ctr&:r3--------

r-,;..-r----------------------..-- ------ --..--------.-.-- - -. -- -- --- --..-.---.-----..-----..----

Accounting intorlalion:
1--+-,---l/'uHered-ii{}-count: 17~Peale.-workin9·-sek·i-:e:-50o----------------·-------

DirecFlIO counl: 375 Pea~, page file size:' 1843
Page faults: 1994 Mou~ted volumes: 0

f---+---f;harseHPU--time:--+-OO:Ol-:'lO;05--Ehpsed-time:'-~-OO:01·: ~9;-46--' - ...- ..-. -----. -------.-­
$
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APPENDIX C

HEC-l Printout, IOO-Year Event, Diversion at.Thunderbird Road



._~

-------

YES

n:s

J.

1.

1.

1.

L

12.

84.

1

1._-j~A~~r~Rl:J~~4.D';T . .__ . . ~ ._ __ .. ------------- --.

; ; ANO LIS!

I
I ID ------------ SIMONS LI.1 ASSOCIATES INC. PAZ-De-Ol ------------

- " ---lIf--- - DELEU\I,-CATHER+CO'--~- OUTU--LOOp· HIGHWAY PROJECT- CO»CEP!-- liRA INAGE PLA~
• ;._ ID DIVERSION AT THUNDERBIRD RD, EXISIING RUNOFF CHARACTERISTICS
)< ID 100-YR, 24-HR RAINFALL USING HYPOTHETICAL STOF:M DISTRIBUTION
.1---1I·--15.--25JUN86 0.100.-----
h... 10 5. O.
,. KK SUB1I -. ;:O.1242RUNOFF-FROHSUB-BASIN 1 .. '_

• - * HYPOTHETICAL- STORM DISTR IBUIION

~
PH o.n 1.41 2.47 2.77 2.97 3.35 3.81 4.28

-! LS O. 84
. UK 1965. 0.0102 0.10 100.

---RK--4220.-- 0.0101----0.016--0.1242 TRAP - 10. 1•
.I KK CP4A

}_ I(H ROUTE SUBl TO CP4
.-'-. -- RI(-500. O.Ol00----0.01ft-- 0.1242 TRAIL 1-0.
~ KK SUE2
•. KM RUNOFF FROM SUB-BASIN 2
\ ---BAO-.--lIOb~--

LS O. 84

I : UK 2885. 0.0099 0.10 JOO.
I ,- ----RK 1200.-- 0.0021-- 0.025- O.1l06 . !RAP - 25.
- -. 1(1( SUB3

1-'_~~~9:NOF~:~O~~~-_BASI~_ 3

\ -- LS O. 84

~
} lJf( 2920. 0.0099 0.10 100.

RI(· 1580. 0.0027 . 0.025 0.3298 TRAP
. I(K CNB

·:it._--~Ll.tOIiBINE HYDROGRAPHS CP4~_~ SU!3 _

r: HC 2.
~-~' I(K SUB4

"

-'l(Ii--.- --- -RUNOFf- fROH--SUF-BAS IH .. -4-- --
- KO 1.
; BAO.oaS7

I: --~~~~5~:--~~~~r---o.~~ --;o~-:-----.r; RK 2785. 0.00S3 0.016 0.4540 TRAP
-; - -- ·KK--£P9A-------- -- -- - ----.- - ---- .. ----.. .-- ---- - ....--

~
- Kli DIVERT FLOW TO WEST SIDE OF PIMA ROAD

DTriIVERT
-£11- I); .. 100.- - 200.-- 300. 400. 500.

1 DO" O. 100. 200. 300. 400. ~,OO.

lil( SUB5
I -K11- - .. RUNOff fROM SUB-BASIN 5

:..,. BAO.1555
LS O. 91 O.
Uf,-'450~" 0.0050-- 0.025-- 45.92--

~
UK 3020. 0.0050 0.025 54.08

'f Ri( 2530. 0.0040 0.025 0.1555 TRAP
1(1{ SUB6

J f:M RUNOFF FROM SUB-BAS IN 6

I ~~0~~2~~ 84 ------------
I 11K J730. O.()(192 O.OA JOO.



YES

YES

YES

YES

1.

1.

1.

1-0 --YES-

1.

1.

100.

100.

o.

o.

160- ..

17.

17.

-34---- ..·

.lI-t - ~~-

_>----.- HC-- -- KK--SUBI0'-------------··- ----
) KH RUNOFF FROM SUB-BASIN 10

~
j BAO.0626

LS-- O. 8~

d) :: UK 1105. 0.0094 . 0.07 100.

,;--~~::i;;~;:7:ROM O;:::BA:::S::_!RAP---~---~:_-~---- --------- ..----- ---- --- .-- .---- ------- -. -----
:.: KO 1.

~... .;t;::ro~o~f- 0.07 --~Oo.·

~
- RIH925;--0-.Q07Z-- 0.016- 1.2014- -- TRAP

Kf{ SUB12
• .--- Kli RUNOFF FROil5UB-BASIN 12

-:'-j- KO--- -},--.---.-.. - .-- -- .

• ~_-: BAO.1012
,. LS O. 90
, --UIH440. 1).0083 0.06 100.

I RI: 2665. 0.0071 0.016 1.2632 TRAP
KK SUB13

I KH- RUNOFF FROM SUB-BASIN 13

:. I(Q 1.

~.' __ ~~.13~~ ---S4~-'

"

: UI: 1460. 0.0061 0.06 100.
RK 4000. 0.0053 0.016 1.4006 TRAP
t(}:SUB14
Kli RUNOFF FROM SUB-BASIN 14

1< tf~~:f-"~~~l:~' ---0-.-·1'0' - - o.r 64.31

'~

I .. --- ~~-?~~~F _.0: ~0?5_ 0.040 0.2280 TRAP

I) KH COMBINE HYDROGRAPHS CP9A 1 SUB6

-\1- ---~~---- ;;--
~ - KK CP10A

>
••.•••

_

•• KH ROUTE CP9 TO CF'10
RK 2665; 0.0067 0.016 0.8182 TRAP
KK SUB7
f(M RUNOFF FROM SUB-BASIN 7

j
:1 BAO.10BO

lS O. 84
t UK 1254. 0.0043 0'.·07 100.

RK 2565. 0.0082 0.040 0.1080 iRA?

··,1 ~:3Up.e·\UNOFF FROM SUB-ROSINS 8 AND S

. - BAV.2118
-\:1 LS O. 88 0.' 34.

UK 1025. 0.0047 0.08 39.90
1 - UK ..1635.-- 0.0063 0.10 bO.l0-

J -.. RK 2665•. 0.0071 0.040 0.3198 IRAP
.. .. KK CPI0B
\:.-~--KM---RGU!£--5UB8+9-!lH:;P-lo---- ---- ------- ----------.---- ---- --.-.----------

RK 1335. 0.0015 0.025 0.3198 TRAP
KK CPI0C

- COl'iBINEHY!lROGRAPHS CPI0A &CPIOB
1.
2.



84.---·--'_··--·-· -._ -- -- - ..-.---- -------.-.-_.

...•_.__....._..._------_._.__._--

YES

YES

9.

6.

7.

6.

o.

1.

il.-~~_s;~;;-~~~·-~~~~;i6~~TRAf'---5~ ---'8;-'-" ------.. ..- - - ..

):; KK SUFIS

--!I,.-~~~~1402RUNOFF fROM SUB-BASIN 15_.~ . .. ._ ..

i ;'.- LS O. 84 O. 84
) ~-, UK 365. 0.0133 0.10 33.31
a--UK-·8SS;--O~Ol2')__~tT_-66-;6CJ_--
h~' RK 5310. 0.0075 0.037 0.1402 TRAP

, . f:K CP16:1·-. -KH----:;-·WMBINE-HY[lROGRAPHS-SUBH·1 SUBlS·
, . HC ...
f· KK SUB16"1 .KH' -.. RUNOFF fROH SUB-BASIN 16
~ BAO .1133r,~ LS O. 84 O. 84

~.~ -Ul{---B~~102- --Q-;-lO---Zat-;54-----·-----·---· -.- ..--.- .....-.....'1' UK 1170. 0.0098 0.10 75.'16'
t R~( 1895. 0.0095 0.037 0.1133 TRAP 6. 5. YES
1..:.···-I{I(--5UH7----·--·-------···--··-------·-- .

~ KM RUNOFf fROM SUB-BASIN 17

1&: BAO.0712
• L_ LS O. 84. O.

I
~·. UK 240. 0.0085 0.09 53.79

'. ~ UK 210. 0.0143 0.09 46.21
f .;---RK--59700-0.0069-- 0.025-·0.-{)712·· _. -!RAP-·- . 5.· ..... 6.
" ~' f:K SUBIa

1(-~~02a9a RUNOFF FROM SUB-BASIN 18 ._ ..._ .. _ .

1- LS O. 84. O. 84.

I
·,. UK 235. 0.0128 0.09 26.31
II .. UK-·I020.·· 0.0098--··0.09 73.69

.J ;=, RK.7590. 0.00.74. 0.0.65 0.2398 TRAP
j ~~ KK CP19 . . .' .

,_.:~H COMB-I1m--H¥DROGRAPHS-SUB-~+SUB1a
He 2.

,.. :';'

o. :'~ - KK SUB19

~
. '. --KM--.--RUNOFf-FROM·SUB-BASIIH9- .---.---- .. --_.. -.- ..
'.. BAD. 1288 -.

:.-: LS O. 90. O. 90.

t----~~-i~~~:~~~:~;--~~:~~·--·--·-·· ._. .-.- .._- --.- ...
~. RK 2850. 0.0053 0.016 0.1288 IRAP 6. 6. YES
- ~~- -- I{K-SUB20 _.-- _ _._-- .- '.' _ - ---- .

~.': KM' RUNOFF FROH SUB-BASIN 20
,..,.; BAO.0218
,':: --15-·--0 ........ 90....-- "---"--- -9.- .- 90. - .

J
UK '120. 0.0083 0.06 16.97

.- UI: 715. 0.0098 0.06 83.03
· .;--RK1510;· 0;0079-0;032-0.0218-- TRAP'-' 10;

1
:::, KK SUB21

., ,~: KMRUNOFF FROM SUB-BASIN 21
. 'n'-·BAO..2765------------··-·-----··--· -- .. -_.. - - _. . .

,

''': LS O. 84. O. 84 •
•, Uf: 410. 0.0098 0•09 26.15
: UK·-1755. 0.0134 0.09 73.85

.J RK 6560. 0.01~0 0.035 0.2765 TRAP

_
KK SUB22

- --l:M--- RUNOFF FP.OH-SUB-FASIN-~:!--·-----·· -
· BAO.0595



-_._- ------------------------

...-~ --_ __ ._---------- ..- _----_._------- _._-_..__ . __ .._.--_._. --

YES

YES

1.

6.

7.

13.

3; ... 7;

1.

90.

'30.

I

il-i~7~~1J~~6-0:u9-5o-.~6----~~-·----- --.--.----.------. -.-..--.-.------- --- ...-._-.. -.-.. ---.---- -.-----. --.. ---
/: - UK 490. 0.0179 0.09 49.24__I RK 3630. 0.0152 0.03 0.0595 IRAP

\, _. -:;~-CP24COMB I~~;DRO~~P~~~~~21&-~~B;2·
':" HC 2.)1- --~~- CP25ARO~~~~;;~-T~--~;~~-- -----.-. - .

, ~_. RK 1992. O.OOBO 0.025 0.3360 TRAP

i,il'-' ~~-'SUb'24RUNOFF FRO~-~~;~~A~~-2~-
BAO.1711 .

I
LS O. 90. - o.

. i Uf( 175. 0.0171 0.09 19.70
I UK 955. 0.0168 0.09 80.30
. _.-RI(-'l505-;-O-;-012o---o-;\)25-'\)~-17l1". iRA?"1 KK Cf25At 1(/1 COMB INE CP24 & SUB24
1 ,""HC---2-; .. - ..--..- -- .. -.'-' --.

-"'1-- KK CP25
: : KM ROUTE CP25A TO CP25
i-:-'--RIHO~049""--O-;O~O~~mr-!RAP----s-;----~4,.....---

~. : • KK SUB23

l':--~~0~5706~~OFF ~3~.~UB-BA:~N _~: .. __...... __

j.--: LS O. 86. O. 86.

I UK 1605. 0.0125 0.10 74.26\ .~--Ulrno:v;mn-n:rO~S:ir---'-' ---.--..-.--..----.... -"'-- ------....-.-.-. --.- -'- -.--_ ..-- ..- .. ------.-.. - -.--.. - .----..- ..._-.
j1 _- RK11130.0.0079 0.035 0.5706 TRAP 8. 4.

... KK CP25J ~~-'.'~:COIlBINE HYDROGRAPHS CP25AT SUB23

. '--.! KKSUB25 - ..' . - ";I~~o.1364RUNOFrFROIrSUAASl!hs-·---------------.------------- ----.------

~, LS O. 86. O. 90.

1:..--UK140~0030-. -0;10-47:87-'--- ----.-
, UK 885. 0.0030 0.07 52.13

I: RK 2655. 0.0068 0.036 0.1364 TRAP 12.
~"'-KK-SUB2b - --.- ....

. II.. '~:. KM RUNOFF FROM SUB-BASIN 26
~ BAO.0963
,;- - LS--- 0·;----84. ·---·-·0.----- 84;- .....--- ... - - -.." -- -- -

1·- UK 790. 0.0076 0.06 33.75
•. ; UK 885. 0.0068 0.08 66.25
1 RK 2585: ·O~0046-·-1J.038·-0~O%3 TRAP' 2.

.,,_ ., KI( .CP29A
KM COMBINE HYDROGRAPHS SUBZO J SUB 26

.' ---HC---2:- ------_.-.-:-.-.-- -. -

~~; KK SUB27"i ~~O_:0925~UNOFF FROM_S~B.:~SIN _?! __ .
_~ .. ~, LS O. 92. O.
II: UK 355. 0.0030 0.07 40.22
~ UK . 500. 0.0030 0.07 59.78

-' ~c RI( 2695. 0.0074 0.025 0.0925 iRAP
-:;; KK SUB28

I':'-'---K~RUHOFF- FROI1- SUS"" BAS I1f-:!3 ---
. BAO.1155



YES

YES3.

3.9

10.

50.

92•

TRAP

.~.
32.54
67.46

0.3230

92.

THOUGHI OF THE DAY fROM I VAX I

- - YOlj wi 11 be singled OIJt for PToliotion in· your work.·

'\

;1--~-75~--O;O~~9--{};Q6--30~~4'----~~~---"--------'------- ,,'. -------''-----,---------------------

j ,. UK 985. 0.0081 0.06 69.26IIr RK 2510. 0.0056 0.036 0.1155 TRAP

t, ,- --~~- U29COHBI~E ~~'D~O-GRAP~S ~p~;~ t- S-U~-;~
HC 2.
KK SUB29
KM RUNOFF FROM SUB-BASIN 29
1:0 1.
BAO.3230
LS O.

'I~
t-

il
UK 745. 0.0054 0.06
UK 1710. 0.0064 0.06-jl RI: 5730. 0.0051 0.025

; KK CPEliD
I __ KII- - - COMBIH&HYDROGRAPHS CP13 & SUB29

KO 1.
He 2.

,,--zz-
$ I OU!ERI2B24.0UI
$ SET NOVER IFY



**.. ---- U. s-;-- Ar-til i.iikF'S·tJr-'£NGIHEE~
* THE HYDROLOGIC ENGINEERING CENTE!
* 609 SECOND STREET* DAV IS, .CAL IFORH IA -95616- ..
* (916) 440-3285 OR (FTS) 448-3285

*H*H*HH*HHHHH*H*HM.**M.H~

xxxxxxx xxxxx x
',' x x xx"x x x
xxxx x xxxxx x ... ... .---

x x )'

X X X l

XXXXXXX XXXXX xxxx

x x
v V

" ..,

11
i .

11·----·_-_·· -- .---.. -..._- -

')1 x x
xxxxxxx

I x x
",: ',(. X
j ..._ __. -._. - ..-. -.. - ._- --_ -. - - -. x

II
)-'1 * *I ~'--Ir.'--' FLOOD HYDROGRAF'HPACKAG£-1HEC"})·-·-·/r.- --- - .

j. _"* FEBRUARY 1981 *
~ I"- * REVISED 30 OCI 81 *

. .- - k--- .._.' -.. -- ..- ...- -.-.-.---- -. . .*
!. *RUH DAIE 25-J rIME 12:2 *

* ******************************************

PAGE 1HEC-1lNF'UT

.__ . -----._--_ .._.- .. _- .._--_.__ . _._._._._ .•_-_._---_._._---

1[1-, "~. ~",-;', ,1., ,"" .. 2.. ·~ 3 ,.4 " ..5 6 ".7 B ~ . .t9, 10LINE

11;=. .;....::_--

,-:'I' THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEel (JAN 73), HECIGS, HEClIiB, AND HEClI:W.

~ ,,"~ --~.- THE DEFIH iTION501VARl;;Diss ~RlIMP~ AND ~RTlOR~ HAVE CHAHGED FROM THOSE USED mH THE 197J.STYLE IH~UT STRUCTURE.

··ll...._.. ..l,~~~~~i~~~~~RO~E~~~~~~~I~~O~~::ARI~ ~A~ CHANG~D WITH REVISIONS DATED 28 SEP 81 •.S.~~. SEP!~.M~ER ~9~1.INP~~_..._.._.... _

j-'

IJ;:;
..~~--_ ..._---_._-_...__.•_.. -_ .._..._....._-_.. _._. _....._-- -- _.. ..... _....- .

;
~C _ _~_ _ _ _ ~

--- ._--~-- .-_._...._--_ ..•.. _.-

.~...

I
I -.. -...- -. ... ...

•
/r.IIIAGRAl'l



... _.- ---_.. " - .. -_." _.- ...._-_.__...__ .. --- .•.__... _.. -

-------~----------_.. __._-----_..

(--->l DIVERSION
«---l RETURN OF DIVERIED FLOW

~._._. -_. _. ----_.-...- -.-.•.-' -----_. ------- _. ----.

SCHEMATIC DIAGRAM OF-STREAM NETWORK

IJ

_.._-- _._--------------. --_ _- ------_ .. .

Cft9B ••••••••••••

CP4B ••••••••••••
IJ

V
SUB" HA

SUBI

v
V

CPI0A

(V) ROUTING
(.l CONNECTOR

.. --- ._- ---------_.__.._--- ---_.-- ._._--.. ---_ ....__._----_._--'_ ...

.,
f

33

INPUT
LINE

HO.

:---.•_--_........__..... - --.-.-_.- -;-_._-_.

~~~ _58

•• ~~ b2
.., ~';

\'1
)

--1'1--------.---------------------------.---------------------- -------- ..--

ji-;-
--; 1--- ------- ---------------------... --- ------- -.----- --.- -- -.
\ :;:-:
, ~~

\·1-------- -
i':;

!l~-~

-t-
_________•••• _ ••• __ 0 "."'--'---'---'-- -,_••_.-

;·1I ..,..:.---------.--. iJ-----·-----·-------------- .. --------.-- ------- - .l' 14 CPlA

~ :.: 17 SUB2

·,1-_, ---- - .... -- ... -. -- ----- ---~--- -.-_..._- - c-----·----- -- .._.-----
'-;r.: I

')? 23 SUB3 A**

I1---29
).

j!,
'I

JIIE' '2 .~------> DIVERIj __~~~__:P9~-~------~------- ~ ~ _ ~

(- --~~~---:- - - ~:-~~~- -~--- -- .



---_._-_._--------

__ •• ---_._---_. 0 __- ••--_·__• .-------.------------

SUB22

SUB24

-.-'--.

SUFIS

SUBIS

SUB21

.'

" ..

CPI9••••••••••••

SUB14

.-

-_...._- ---.--..--._----_.-.'... __ ..

-" ------ _ •• - --------_••. _ •• _._ •• - P" - _ ••••.
1, q

.I J

112

150

143

181

174

CP24 ••••••••••••
- v·

;) ,:.' V

11- --~~----.--- ..---------,------- -~~:~-------- ----- .. -- --'o-
j ..
):!I 187J., ....

\:~'; 194 • • CP2SA ••••••••••••

tI----------:--·-------~---------~·-----·---

,,\

rl'
i

-:'I---~--~~~··········· .

"'. - . v__. 85 SUBIO *it,,-
~I- -- ---. --- ---~~ .. ----.------------.. -- ----- --.--.----- --- - .

91 SUBll ***
:I,--~-- _.-.
, v_ 98 SUB12 H*

---v·- ..--_.

II 105 SUBl~ ***

-il
II
11'------'-1_26_ CPl~ ..

~ V

I 129 SUB16 H*

I· ..... -- --;- -- .- -- --._--v--- --.- ------ .. ----- ---- --- --- --- ..
'j V

136 SUBI7 ***!1-'-- -- --------.,------..----- ------.-.------ --.------------.-....
i,

IIII 153 sumL-*-------------~------.------.------------------
.. -.. --.----.. --- -- ·-·---·--.-·------··V------ --.- --~------ --

11 160 SUB2~ HA
.-. --, ..__._--- ...

II. 167

-II
1_



----------.- -_._-_ .. _ ..... -.._...._....

*******t~**************************;

*_*_... U.S.-ARMy-.cOf(PScOF-ENGIHEERS--* THE· HYDROLOGIC ENGINEERING CENTEI
7.. 609 SECOND STREET*...._._DAVlS,_.CALIFORNlA_95Glb _
* (916) 440-3285 OR (FTS) 448-3285

*. *1.**1.*1.**1.*****fJ~****1.*******tJJl~*;

- ...._-------- .- ._ ...__ .. __..__._._-_._--_._-_._--

SUB23

CP25

3UB27
V
IJ

SUB28 ***

CP25 ...........•
V
V

sUB25 H~

V
V

SUB26 AH

------------ SHiONS, LI & ASSOCIATES, INC. PAZ-nC-Ol------------ -.
DELEUIrI, CATHER & CO. - OUTER LOOP HIGHWAY PROJECT CONCEPT IIRAINAGE PLAN

DIVERSION AT THUNDERBIRD RD, EXISTING RUNOFF CHARACTERISTICS
lOO-YR;-24-HR RAINFALL USiNG HYPOTHETICAL STORM DISTRIBUTION·

...----._-_._.,--_.-------------------------- --_._--------

..

- ."

CP29 ..••••••••••

V
SUB29 H*

CP29A ...••.......

OUTPUT CONTROL VARIABLES
IPRNI 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYIiROGRAPH PLOT SCALE

.. ,.- .. -

•• __• _.:-- 0 ••

CPEr/ii••••••••••••

-_.- ._----_ ...-- --_. -_..... ---_.- .---.-._-----_._---. . .

6 10

252

244

217

224

234

227

:1---'---
'-- 210

jl-
-1-1

----------

!:I~l __ . .



--'-'--_._--- ------

. _._---- -_._--_._----_ _.- _-----_.

._---------------_ ..------ ._--_._-- ..__ .._- - _...-

COI1PUTAIION-INTERVAL . 0.25- HOURS ..
TOIAL TIME BASE 24.75 HOURS

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

ENGLISH UN ITS-
[IRA INAGE AREA SQUARE' MILES
PRECIPITATION DEP~H INCHES
LENGTH, ELEVATION FEET
FLOW CUB Ie FEE! PER SECOND
STORAGE VOLUME ACRE-FEET

. - SURFACE- AREA--··· -ACRES----- ---- ..---
TEMPERAIURE DEGREES FAHRENHEIT

~ ",;!

~.~.-:.--;;-~Z
~;!

--,
. ::.1

NMIN 15 MINUTES IN COMPUTATION INTERVAL1)1------- ---- .--- ----- ----i~~~r-- -25J~:~-~i:~ii~-~~~~---------- - - ------ - - -

NQ 100 NUMBER OF HYDROGRAPH ORDINATES
iHtItATE- -- - 26JUNB6--EIHtINGDAIE·- .
HDrInE 0045 ENDING IIME

i~l·j .....

--Ir _
'-Jj _. -- .--
")I-~·:I ::
1 -:::-.----

ll'--l9 ~ r~~:~:**:-- ------- -
)1--' * *1 .. c----- ---------*HHHHHH;.------------------··---- -.. - - -..

) 31 KO OUTPUT CONTROL VARIABLES

I IPRNT - 1 PRINT CONTROL
U: ~: IPLOT 0 PLOT CONTROL

OSCAI.. o. HYDROGRAPH PLOT SCALE

"~I
L

HYDROGRAPH AT STATION CP4B
- SUM -OF-- 2- HYDROGRAPHS --

[IA MON Hf:MN OR[I

25 JUN 1230 51
25 JUN 1245 52
25 JUN 1300 53
25-JUIl-1315- 54--
25 JUN 1330 55
25 JUll 1345 56
25 JUN 1400 57
25 JUN H15 58
25 JUII 1430 59
25 JUN 1445 60
25 JUN 1500 61

11 -
**************H***************************************************************************************************************,

1'- --- ----
tII~ *******************************************************************************************************************************1I . *. *.. *
. DA MON H~:MN ORD FLOW * DA MON HRi'lH ORD FLOW * FLOII J. IIA MON HF:MN m:[1 FLOI

II, -25 JUN '000 I 0.: 25- JUN 0615 2b 0.-: - 191-. : 25 JUN 1845 16 23,
_.. -A'! 25 JUN 0015 2 O. * 25 JUN 0630 27 O. A 288. 1. 25 JUN 1900 77 21.

I I~~ ;.;"~~~ ~~:~---- ~----_.- ~~_~ -. -;; ~~~-~~~~--;:- -- -.- -- ~:-.-:-- ~;~:- -~ -;i -~~~--i ~;~-- -;~ ~~:
) '_.-.:' 25 JUN 0100 5 O. A 25 JUN 0715 30 O. * 204. * 25 JUN 1945 80 19.

:: 25 JUN 0115 ~ O. * 25 JUN 0730 31 o. A 165. * 2S JUN 2000 81 18.

J
·I· 25, JUN 0130 7 O. * 25-JUN 0745 32 O. * 136. A 25 JUN 2015 82 Ii.
J" 25 JUN OH5 8 O. * 25 JUN 0800 33 O. A 113. * 25 JUN 2030 83 17.

<:-::;; 25 JUN 0200 9 O. A 25 JUN 0815 34 O. * 9b. * 25 JUN 2045 84 16.

Ir--;;-i:-~~: i:--- :::--;;i~: :~~- ;~ ::-- :- -:i:- :-;; i~ ;;~- :; --;;:



~I
I

58.

-- 28. -.
2.404

24.75-HR

0.45 SO HICUMULATIVE AREA =

TIME MAXIMUM AVERAGE FLOW
(HR) 6-HR 24-HR 72-HR

13.00-----(CFS}----lOO.-------29.- - --~- -28.-
<INCHES) 2.047 2.403 2.404
(AC-FI) 50. 58. 58.

I

I
' 25 JUN 0245 12 O. A 25 JUN 0900 37 O. * 25 JUN 1515 62 63. * 25 JUN 2130 87 14

1 ,----2TJUN-030o---1~ O. A---25""i~15-~---- --ir~---*-25-JUN--1530- - 63--- -57-. -*----25-JUH~214S----gB---14
~) '_ - 25 JUN 0315 14 O. * 25 JUN 0930 39 O. * J5 JUN 1545 64 51. A 25 JUN 2200 89 13

" - ~___ 25 JUN 0330 15 O. A 25 JUN 0945 40 O. A 25 JUN 1600 65 47. * 25 JUN 2215 90 13
( 1---~5-JUN-0345-16------0-.-*-25-JUIHOOO---041 0.- *- -25-JUN 1615 - 66---- 43.--*--25-JUN~230--91--- -- -13
~ _" -. 25 JUN 0400 17 O. A 25 JUN 1015 42 O. A 25 JUN 1630 67 39. * 25 JUN 2245 92 12

- 25 JUN 0415 18 O. A 25 JUN 1030 43 O. I<. 25 JUN 1645 68 36. * 25 JUN 2300 93 J2
__1----25-JUN 0430-19 --- O.--+--25--JUIH045- 44 O. *- 25 JUN 170069---- -34.-- A-- 25-JUN-2315-- 94 - 12
i --- 25 JUN 0445 20 O. A 25 JUN 1100 45 O. A 25 JUN 1715 70 32. I<. 25 JUN 2330 95 11
1-::_ 25 JUN 0500 21 O. A 25 JUN 1115 46 O. * 25 JUN 1730 71 30. * 25 JUN 234596 11

-I' 1- ---;; ;~ ~;;: .~-- ~: _.. ~-.. ;; ;~:~::;- :: ;: ~ .. ;;;~ :::: ;; -;:: .:... ;~ ;~~~:; i:-::
/ 25 JUN054S- 24 O. *, )5JUN 1200 49 5. *' 25 JUN 1815 74 25. ~ 26 JUN 0030 99 10

25 JUN 0600 25 - -- -- O. * 25 JUN 1215 50 24. A 25 JUN 1330 75 24. A 26 JUN 0045 100 9

* * *
***************************************************************************I<.A***********************************A**************;-VI

- ------------------ ------------ ----- ---------------- ---- -----

1
"\1- PEAf( FLOII

(CFS)
I .... _... -_..._--_.. 290.- .. -

")Io~

( 'i
, i,.-:

-)1'-:-r--'---- ..-------.---- ---_.------------------------
)~

1'---***'-**0**--***-***-*** *** H* HA A** ***-**k--:kA*-***--AH-*H-M.*uH*-M;* H*-***- ***.. 1dr.*-H*.-*Mt-H1.-H1t-*H-H1.-H*-*H- H*­
')

j-I_ -HHHHHHH-------·----
~ __; *. A

"'I:~~_'_i-_ 33 KK *' SUB4A -
_:--------,*r--~-*.k--~---------------------------------------

~:.~~ HH*.HHH*H

0.09STORM AREA =

-DEPTHS fOR- O-PERCENT-HYPOTHETICAL STORM

PRECIPITATION DATA

SUBBASIN CHARACTERISTICS
TAREA 0.09 SUBBASIN AREA

SUBBASIN RUNOfF DATA

3G ItA

10 PH

_li-- 35 -Ko- ·------{lUIPUI~~~:iROI;-VARIABL~S-;R_;~~~~~;,~~---·- . ---.- - - --

~-- IPLOIO PLOT CONTROL
-- --- ----------...:.----tl'S€AL---- --Oo-HYDROGRAPH-PLOT- SCALE-

------------------



._.- -~J{INDIATIC'llAVE'---"-------"----'-"--~----"-'_. --.-

11..-- -.--"..

'fl
! .

II
")

I,l-
l) , . . 38 UK OVERLAND-FLOII EWIENT NO. 1

-:1...__ -----.----.-..--.-...---~.--~ O~;~~~·~~~~i~N~.-~~~~-~E~G~~-- .-..
jl . NO.060 ROUGHNESS COEn Ie lENT

- PA 100.0 PERCENT OF SUBBASIN\J'''-39'''RI(--- --- --'MAIN CHA~NEL- ;;;;-.-C~~~~~;LE~~!~"-

S 0.0083 SLOPE
N -- O~016- CHAlmn'-ROUGHNESS" COEFFICIENT

CA 0.09 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD 12.00 BOTTOM ~IDTH OR DIAMETER
Z 1.00 SIDE SLOPE

RUPSrG rES ROUTE UPSTREAM HYDROGRAPH

..- -_._. ---- _._-----_._-_.....__._ .._----------_.-.--

I
I ' AH

. '., ,--------... . COHPUIEIJ I: INEM!ICPARAiiETERS - ..-1--' ELEMENT ALPHA Ii DT (lUN) [IX (FI)
i ~ 1 1.7908 1.667 15.00 577.00
\ ;,) . ~.-------~---1;05~J;;19o--t5-;-OO---I~0r----- .-.----------------.-----

[1It:-~~~;;~~**';~;;;;~;,,********~~**~;**~~*"~~;;!;;~,,!~~:'~;*;;***;***;~;;*;**'~;;***'*;";;;;;;;;A!.;;*'l;;;**;*;;;**!

~.: HYIJF:OGRAPH AT STATION SUB<4

] j~*1:.j,t~m*:tfj-;:t~1im*jJ:r.M\*U~~ttutHtM:HtHt.U.~t.:~AH.j,-;:~1:HH*H~t..tM:H*H,:~1::~t;t.t.1ir.H,:t.t:t:Ht..*t:;.*t.Hf.Ut.t.*H.'i<.*'*t..*Ht..1
) . *

.',;;;~:~OR: ::::::: _EX::: _COHP~:_ : .. :: ~~ 0:: ::: :::: EX::: co:::
:--i25 JUNOOlS 2 0.01 0.01 0.00 O. A 25 JUN 1245' 52 0.09 0.01 0.09 445.

11-; 25 Jt1It'"0030 J;.Ol O.O~OO o. A 25-"jt:llrl30r-'5~-O-;OO---O-;'06--330-.-

~;~i ~; ~~: ~~~~ ~ ~:~i ~:~i ~:~~ ~: ~ ;;~~~ i;;~ ;~ ~:~; ~:~~ ~:~; ;;~:11----;~~~i~~-" ;---~:~i --~~~i'-- ~~t -- -·~~·---·-·r-'-~- ~~:--i~~~-;;~..-..~·~~r-- ..~~~~---~':~t .. .....-i~~~.---
i --. 2S JUN 0145 8 0.01 0.01 0.00 O. * 25 JUN 1415 58 0.03 0.00 0.03 132.IT--- -;r~~~-~~rT6~i~'-~~~r--'~~~~'-""-- ..~~--~--- ..-..;t~~i:_~r_- ..~~~~--·~:-:_·--~~~; ----l;~~ ...
.1.. 25 JUH 0230 11 0.01 0.01 0.00 O. A 2S JUN 1500 61 0.03 0.00 0.02 8<4.

:_-:-; .. _ ---.. ---25-:-JUlt~245--t2-.-..0;Or__O.Ol-..-0;OO-- --. ,·0;----- .. J:.- -- -.... 2S-JUN-lSl5--"62---0.03--"- -0;00--'0.. 02·"-'---74-;--·

I · 25 JUN 0300 13 0.01 0.01 0.00 O. * 25 JUH 1530 63 0.02 0.00 0.02 66.
t . 25 JUN 0315 14 0.01 0.01 0.00 O. k 25 JUN 1545 6<4 0.02 0.00 0.02 60.
I -:-.~.- -.. 25·-JUN~330--15-·.. 0;Ol- .. 0;Ol-....· 0.00' . __ ..... -{) .... , ... J". - - .. 25·JUtH600--65 . 0.02- 0.00-" --(l.02 .. ",54.'--

1
- 25 .JUN 0345 1.6 0.01 0.01 0.00 0. A 25 JUll 1615 66 0.02 0.00 0.02 50.

1.",.· .._-· ." .;;-~~~~:~~- .~; ~:~~-_ .. ~:~~-- ~:~~ ~:.-------;. .-.. ;;-~~~.~~;~.- ~~ .. ~:~~. ~~~~.. ~:~; :~; .
"1'<:: 25 JUN 0<430 190.01 0.01 0.00 O. * 25JUN 1700 69 0.02 0.00 0.02 40.'j ~ 25 JUN 0445 20 0.01 0.01 0.000. k 25 JUll 1715 70 0.02 0.00 0.02 37.

cZ---- -2S-JUH-0500---Zr----0-;i)r---~r_-~-----0·.---_·--*'-'--25-JUN"1?30- -71-:---- 0;~2--· 0.<10 ..., 0; 02----- - 35;-_.
) :,~; 25 JUll 0515 22 0.01 0.01 0.00 0.1. 25 JUN 1745 72 0.02 0.00 0.02 33.

II
'~' 25 JUN 0530 23 0.010.01 0.00 O. A 25 JUN 1800 73 0.02 0.00 0.01 31.
,- . .... 25 JUN0545 24 0.01 0.01 0.00 O. * 25 JUll 1815 74 0.01 0.00 0.01 30;..

.? :;; 25 JUN 0600 25 0.01 0.01 0.00 O. A 25 JUN 1830 75 0.01 0.00 0.01 28.

l.~ -~---.-;;-;~ ~i~-;;-~:-- ::::-~ ~:- --:~ -- --- :--" ;; ;~: ::~- ;;.:::: -~:--:::~---- ~- .
, 25 JUN 0645 28 0.02 0.01 0.00 O. * 25 JUN 1915 78 0.01 0.00 0.01 24.



HJ

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA*AAAAAAAA*AAA**AAAAAAAAAAAAAAA**AA~
. _..- ..- _... - --_._... - - -_._---- - - .-.. - _..

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
--- (CfS}----- --(HRJ-- -------~-HR_-----24-HR--····--72-HR--··-24T7~-HR·- -- '-' -- .--------------- ----- -- --.-----

4-45. 12.75 ecrs) 125. 37. 36. 36.
<INCHES) 2.134 2.514 2.514 2.514
(AC-F!) 62. 73. . 73. 73.

[I
)'1 25 JUN 0700 29 0.02 0.01 0.00 O. A 25JUN 1930 79 0.01 0.00 0.01 23.
\ ------25-JUlt"il7 t5-30-'-O-;OZ--O"; 01---0;00 -.--.- --'0;:---· r-----25-JUH-1945~8o----o;·Ol---··~oo_-o_~1 22-.-
J) . 25 JUN 0730 31 0.02 0.01 0.00 O. A 25 JUN 2000 81 0.01 0.00 0.01 21."1- 25 JUN 0745 32 0.02 0.01 0.00 O. A 25 JUN 2015 S2 0.01 0.00 0.01 20.
, --'-25-JUN 0800 - 33---~02- 0.01- 0.01 - -- O. -*' - -- 2S- JUN· 2030 83 -- -0.01----0;00--- 0.01- - ----20i--~

~ 25 JUN 0815 34 0.02 0.01 0.01 O. * 25 JUN 2045 84 0.01 0.00 0.01 19.
. 25 JUN 0830 35 0.02 0.02 0.01 O. A 2S JUN 2100 85 0.01 0.00 0.01 18.

I 25 JUN0845-- 36 -0.02 0.02 -- 0.01 O. A 25 JUN- 211S 86- 0.01 -- 0.00 - -0;01-- 18. -- -
!; 25 JUN 0900 37 0.02 0.02 0.01 O. A 25 JUN 2130 87 0.01 0.00 0.01 17.
, 25 JUN 0915 38 0.02 0.02 0.01 O. A 25 JUN 2145 SS 0.01 0.00 0.01 16.

1
-.'. 25 J.UN 09.30' 39 - 0.03- - 0.02 0.01 -. 1.- A 25 JUN 2200- 89 - 0.01 0.00- - -0.01--- --·-lb.-

i
j

25 JUN0945< 40 0.03 0.02 0.01 1. A 25 JUN 2215 90 0.01 0.00 0.01 15.
J 25 JUN 1000 41 0.03 0.02- ·0.01 I. A 25 JUN 2230 91 0.01 0.00 0.01 1~.

_ 25 JUN 1015 42 0.03 0.02 0,02 J. A 25 JUN 2245 92 0.01 0.00 0.01 15.-;1 25 JUN 1030 43 0.04 0.02 0.02 1. A 25 JUN 2300 93 0.01 0.00 0.01 H.
I.' 25 JUN 1045 44 0.04 0.02 0.02 2. A 25 JUN 2315 9-4 0.01 0.00 0.01 H.
! . _ _ 2S-JUN -HOO- 45---- 0.05 -- - 0.02 0.03 2.-- - A------ -25-· JUN 2330 .- 95 -0.01-- 0.00 -- 0.01---- 1~.·--:1 25 JUN 1115 46 0.06· 0.02 0.04 3. A 25 JUN 2345 96 0.01 0.00 0.01 13.
l 25 JUN 1130 47 0.08 0.03 0.05 4. A 26 JUN 0000 97 0.01 0.00 0.01 13.
! . 25-JUN ..U45-- 48 - {).24-- - 0.07 __ 0.17-· -6.--··· *-. .. 26 JUN 0015 98-- -0.00 0.00. 0.00 .. 13.'_...1 25 JUN 1200 49 0.52 0.11 0.41 13. ;, 26- JUN 0030 99 0.00 0.00 0.00 12.
) . 25 JUN 1215 50 1.-41 0.15 1.26 50. A 26 JUN 00-45 100 0.00. 0.00 0.00 11.

1 - *
fill """':::::'::::::::::'*:::::':::::-::::':*':::::*:::::'::::::*:'*::::***:'*'*"*'*******'*"*"**,,***,*,***,,,*,,*,*,****!,*,

_)

tl -
''I

·1,_.

~ . CUIi~LA!IV£ AkEA = _0'=4 sa til

11 -u;-;;;lii.1ii !kl-lli~;;;';l/,-ill *** *** ,U *u ill;", ~;; ;;.--;.;;;,; ;;,u/. -,Ii i;;;;~-;'I--;';, ,** ;;:;'//*;'-.;i
II -.----.---.--- --";;HA~;;;'-A:A;" -- ---- .-- ------ .-- ------ .. -- --' -. -------
j. A ;,

··--58 KK--~l·_·---CP99--*-· ------ ....

JI' ~AHHHHAH:
l

I
60 KO OUTPUT CONTROL- VARIABLES

IPRNI 1 PRINT CONTROL
I . IPLOI . 0 PLor CONTROL

J.. 61 HC---- HYDROG::::LCOMRINAlJO:" ~ID:GR:H _'LOISCAU .. _.. . ... _ ..
~ reOMP 2 NUMBER OF HYDROGRAPHS 10 COMBINE

'~I

J
il
~



-.----.-------- ------- ----CUIiULAIIVEAREA-:-- - 0.82-SG HI--

\1
')-I -SUM OF 2 HYDROGRAPHS
; ".---_._--_._-_._--_.... - --- ---- --- ------------------- --~_.-----_..-.__.. _------------------

l, _: *******1.***1.*1.****************************************************1.1.********1.*****************1.**1.*1.**************1.1.*1.***1.*1.***._.. '1- * '" *'\-- --- DA'tION-HRHN ORO- FLOII -- * DA liON HRIiN ORD FL01J - A- DA MON HRMII m:D-- FLffir -A --DA-1I0N llRIIN ORr--- -- FLO

~:~ * * II
-- 25 JUN 0000 O. A 25 JUN 0615 26 O. * 25 JUN 1230 51 207. * 25 JUN la~5 76 11'1- ------'25-JUII 0015 2 O. A 25JUN 0630 27 O. ~ 25 JUN 1245 52 354. A 25' JUN 1900 77 - .... -ll

! _-' 25 JUN 0030 3 0.;" 25 JUN 0645 28 O. A 25 JUN 1300 53 284. A. 25 JUN 1915 78 10
" 25 JUN 0045 4 O. A 25 JUN 07.00- 29 O. * 25 JUN 1315 54 167. A 25 JUN 1930 79 10

l
,-I---- .. -<:~j' JUN 0100 5 O. A 25 JUN 07i5 30 0;- * 25 JUN 1330 55 103. * 25- JUN--19~5 - 80----·"9

25 JUN 0115 'b O. * 25 JUN 0730 31 O. A 25 JUN 1345 56 72. A 25 JUN 2000 81 9
25 JUN 0130 7 O. * 25 -JUN 0745 32 O. * 25 JUN 1400 57 57. A 25 JUN 2015 82 9

I
25 JUN 0145 8 O. f.. 25 JUN 0800 33 O. A 25 JUN 1415 58 47. A 25 JUN 2030 83 8

-) 25 JUN 0200 9 O. f.. 25 JUN 0815 34 O. _* 25 JUN. 1430 59 40. * 25 JUN 2045 84 8
I 25 JUN 0215 10 O. A 25 JUN 0830 35 O. f.. 25 JUN 1445 60 34. f.. 25 JUN 2100 85 B

-----25- JUN0230 n '0.' 1.; 25- JUN 0845 36 - 0." 25 JUN 1500 61 30; * 25 JUN2115-- 86 ----'-8

I 25 JUN O~45 12 O. 1.' 25 JUN 0900 37 O. ~ 25 JUN 1515 62 27. * 25 JUN 2130 87 7
I 25 JUN 0300 13 O. A 25 JUN 0915 38 O. A 25 JUN 1530 G3 24. * 25 JUN 2145 se 7

,~.!----- 25-JUN 0315 -'-14- -- O. * -25 JUN 0930- 39 O. * 25 JUN 1545 64 22. A 25 JUN2200 ,- 89-'---"7
......-; 2S JUN 0330 15 0.;' 2S JUN 0945 40 1.;' 25 JUN 1600 6S 20.;' 25 JUN 2215 90 7
l.~ 2S JUN 0345 16 0.;' 25 JUN 1000 41 1. I-. 2S JUN 1615 66 19.;' 2S JUN 2230 91 7
\ :~~: 25-;JlJlH400---t?~*-25-J1JH-i015---42 1. Jr. -25-JUtHb90-c 67 lr.---+~HZ~5----92 £,

I
:.:: 25 JUN 0415 18 O. * 25 JUN 1030 43 1.;' 25 JUN 1645 68 16. 1<. 25 JUN 2300 93 £,

.' 2S JUN 0430 19 O. * 25 JUN 1045 44 2.;' 25 JUN 1700 69 15. * 25 JUN 2315 94 6
J ..----. --25-JUN 0445 20-'-- 0; *'-25-JVN 1100 45- 2. 1:. 25 JUN 1715 70 15. 1:. -25-·JlJN 2330-- 95..---- b

''-'I~'~ 25 JUN 0500 21 O. Jr. 25 JUN 1115 46 3. * 25 JUN 1730 71 H. * 25 JUN 2345 96 6
:; 25 JUN 0515 22 O. f.. 25 JUN 1130 47 4. A 25 JUN 1745 72 13.;' 26 JUN 0000 97 6

1 ;:'----25-'JUIt--QS30---Z3·.. - . o~-- Jr.-25·-JUtHH5- 48----- -- &;---';' 25-JUtl--l800' 73 ' 13.--k'''-26--JUN-*I5-- -98--·----·6
) :..~ 25 JUN 0545 24 O. * 25 JUN 1200 49 10. * 25 JUN 1815 74 12.;' 26 JUN 0030 99 51_. 25 JUN 0600 25 0.; 25 JUN 1215 50 49.: 25 JUN 1830 75 12. ~ 26 JUN 0045 100 5

,~ '"2] ******~~***kk******fJ.*k**************;.;.**A**;.************************************A**;'****A**************************kkA******A;
~Cr--PE~OW---~~:;-- --'------6-HR --iiAXJ~~~R-AVERAGE;~:~~---~~:;5~~---------"-- .. -- --..----- ------- ....----

:--t 354. 12.75 (CFS) 69. 20. 19. 19.

~:-------- ~----(i~~~: -O.;::O.:~- O.~ - O.~

It .. I
--T" - .. - .. -'- -

,1:
I

OUTPUT CONTROL VARIABLES
IPRNT 1 rR INT CONTROL
IPLO! OPLO! CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

HYlJiWGRAf'H COMB INA! ION

83 1(0

~II .. HHHHHHH

/I "'.
:!l' 81 KK /I CPI0C *-I' /I /Ij-.:---- -·--·----;'Hf.H*HHHA- --.-

jl
J

!I-- - -. ------- ..
I 84 He



2 NUHBER OF HYDROGRAPHS TO COMBINErCOMP11··----'---
1 I

~~ ill

I lIf----k*********1.*1,**K*****kk****1.****~***~************;..****1.***************************************1.******1.*************1.***********;
\) -;

]1.

.-.. 1'.

.. v.

,".. b.

24.

21.

1'7
.. I,

23.

19.

1.14 SQ HICUMULATIVE AREA ~

HYDROGRAPH AT STATION CPI0C
j t··---------.- ...-------------- -------SUIi OF--2-HYDkOGkAPHS -­
Lp . S :

"c *****************************k*************************************************************************************************:
I,I---~~-~O-N-' ~;H~ - ;~---~~~W-.-:~~ liON -~Rtl;-;;--- FLOW--r- -r;~- ;O-~-H;~~-- ;R~~'- .-~~~~_.- ~ --~I~~O~ ~;~; ---~;:~I _. FLm
- * A *__.1 25JUNOOoc. 1 .- L· * 25-JUN0615 26 O. 11 25 JUII 1230 Sl 362.,_ 25JUN184S 76

I
25 JUll 0015 2 1. * 25 JUN0630 27 O. * 25 JUN 1245 52 611. 11 25 JUN 1900 77

, 25 JUN 0030 3 O. *. 25 JUN 0645 28 O. 11 2S JUII 1300 53 548. 11 25 JUN 1915 78
-- ----25-JUN 0045----4----0.-* ;;5--JUN-wOO·--- 29---------0.--;, - 2& JUN 1315 54 330.- ~ -25-JtlN--l930 79- - . 22.-.1 25 JUN 0100 5 O. A, 25 JUN 071530 O. A 25 JUN 133C' 55 257.}, 25 JUN 1945 f:e,

i. 25 JUt! 0115 6 0.;' 25 JUN 0730 31 0.;' 25 JUN 1345 56 185. 1. 25 JUN 2000 81
l~- -------25--JUN 0130 -----;z--~'.--A___2~--JillI_-0745- 32---·-- 0.- ·A- 25 JUN1400· 57- 141.- 11 25· JUN 2015 :32
_,;~; 25 JUN 0145 9 O. * 25 JUN 0800 33 O. J.. 25 JUN'1415 58 116. J.. 25 JUN 2030 83
(; 25 JUN 0200 9 O. A·. 25 JUN 0815 34 O. A 25 JUN 1430 59 98. A 25 JUN 2045 84
1·· 2§-JUH-o-~O ~. It 25 JUH OS6~S Or-~~-JUH.-J445-60 84y- A &5--J~100--S~1-'--18.
.::.: 25 JUN 0230 11 O. ;"25 JUN 0845 36 O. * 25 JUN 1500 61 74. 11 25 JUN 2115 86 17.
-",-'- 25JUN 0245 12 0.;" 25 JUN 0900 37 O. * 25 JUN 1515 62 64. ~ 25 JUN 2130 87
1~------25-JUN-0300---13------0.-;"--25--JUN--091S---.3S---·---·-0.·_··- * 25·JUN 1530 ·63 -58.-· A-· -25 JljN-2145 sa-

'. ,::,' 25 JUN 0315 14 0.;" 25 JUN 0930 39 O. ;'25 JUN 1545 &4 53.;" 25 JUN 2200 89 16 •
.,.,. 25 JUN 0330 15 O. * 25 JUN 0945 40 O. * 25 JUN 1600 65 48.;" 25 JUN2215 90 15•

.1j.J~~' ::5--Jl.lN--O~6 o..~ 25-JYN-400o--4l----·~._--*--~5·-JUN-1615 -- H6b--- --44.----1t--.·25--JUN·-2230-----91-- . - ·J5.
~ :~ 25 JUN 0400 17 0.;" 25 JUN 1015 42 1. * 25 JUN 1630 67 41. * 25 JUN 2245 92 15.
'1' 25 JUN 0415 18 O. * 25 JUN 1030 43 J. * 25 JUN 1645 68 39. * 25 JUN 2300 93 14.

~
..-25-JUN-0430-19------0.-----J----25-JUN--IO ..45-44-- 1.. * 25 JUN 1700 69 36. * 25JUN 2315 94 14.

;--, 25 JUN 0445 20 0.;' 25 JUN 1100 45 2. *. 25 JUN 1715 70 34. * 25 JUN 2330 95 14 •. ,', I~:· ._.. -, " . ..."..;.". - .
;-;:-: -25 JUN 0500' 21 0.;' 25 JUt{ 1115 46 3. * 25 JUN 1730 71 33. * 25 JUN 2345 % 13.

~I..' 2HUN-451§ 22 . o-.--/r--2S-J1lH~-l-3O--41 4r-A---25-JUH-J.745--1·2---Jl...--A---26-JUN-0000-97---13.
o~: 25 JUN 0530 23 O. * 25 JUN 1145 48 7. * 25 JUN 1800 73 29.;" 26 JUN 0015 98 13.
;::. 25 JUN 0545 24 0.;" 25 JUN 1200 49 IS. * 25 JUN 1815 74 28. * 26 JUN 0030 99 12.

11I1----::::::::::::::.**:: ~-::~.~::::::::::~.::::::::.::::::.f;**::.:::.:.~~::.::::::::::::: ..::.::~-:::::*::::'..**;::;
~---;E~~rs~OW ~:;--- -G_HR---HAX~~~::AVERAGE7;:~~-----~4~:~~R ----- -.-------------._------------- -- --------- ---

::::... ----- 611.- ----·-12.75 -----iCFS>.--- ·-145.- - --- ·42.--- - --- 40. .--- -40.--·-- ------.-------.-----.. ---------
'I-~ <INCHES) 1. 181 1. 358 1. 359 1.359
I .__ (AC-FT) 72. 82. 82. 82.,

~ ... _._._.

HH.HHHHH-

* *
91 KK * SUBll *

.--. ---r--------1.---.. _-- ---- .----. - -.. - .
UHHuUHH



\'1
")

!1.-·-93""KO--'-mrrPur-co»rROL-VARIABLES-----.-,~··---
~ !~~ IPRNI 1 PRINT CONTROL

__.-, IPLO! 0 PLOT CONTROl..1'--.----- ..-------'{}SCAl;- .O~-HYDROGRAPH-·Pl.OT· SCIlLE' -.- -- .. ---
{ ., .

»" . SUBBASIN RUNOff DATA

!)I:'- ----;BA· ... -- - ---;~;~~;~ '~~~RAC~R~~;I~S - -- -

TAREA 0.06 SUBBASIN AREA

PRECIPITATION DATA\11------·- --
I

HI PH
-:I.~I ..... HYDRO-35 ••••••

5-nIN 15~HIN 60~HIN

! .. ·----·------~2--h-<\l--· 2;-47-

1'1
! ..------

fiEPIHS fOR O-PERCENT HYPOTHE7 ICAL STORM
•• •••••••••••.• TP-40 ••••••••••••••• • . ••••••••• TP-49 •••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY lO-DAY
2.77 - :2.-97 - -:3;-35-3.81 4.28 0.00' 0.00- 0.00- 0,00· ----.... - ... --

STORM AREA = 0.06

.. - .._---_.- _.-- -- ._---- - _.._---_. __ .__.. _-,---------------------------------

-:lIfi 95 LS SCS ~iR~~TE 0.22 INITIAL ABSTRACTION
I-e! --fRVNBR 9Mo-BJRVH-IUiiBttER!--------

.,,, :._, R!IHP 0.00 PERCENT IMPERVIOUS AREA

II~- --- ---------. -KINEMAI IC-..WAV£-----------· -.. -- '--'
).~' 96 UK OVERLAND-fLOW ELEMENT NO. 1

11_ ~~~~:~D~O~_LENGI~________ _ _ . .. .._.__. .._

) .~ II 0.070 ROUGHNESS COEffICIENT

~
I, -~7RK . _ .... jjAINC;~L . _. l~O:0

PER:EHl OF SURB,S IN

'~_; L 1325. CHANNEL l.ENGTH
~ ~ S 0.0072 SLOPE

I N OTOlb--tHAHHEIr-RDLJr.JHNESS-COEFF-ICIENI--------·-
\ .! CA 0.06 CONTRIBUTING AREA
p:~ SHAPE TRAP CHANNEL SHAPE

II'------------~~;r- -1:;E-!E:~!~::A:i:~::::~~----- ... -..-----..... -.--------..----.-.--
~':'.i-

"

. --. ------COliPUItD--KINEKAI-IC·l'ARAliEIERS -_ .. ----- _. -.--.- -- .- ------ ..-..1'" ELEMENT ALP~A . M D! (HIN) DX (FT)

r L_. -------- -- -.--~----~~~~;i.- .~ :~;~ ~;:~~ ~~;:~~.- -----
II: .AHf..HAHHHHAHAHHHHH1.HHHHHHf.Hf..W,HHHAHAf.Hf..HHHHAAHHHHAAH1.AHH*H**f.A***Hf.*HHH1.HHf.HHHHW
J - , - - ..-.----- - --._-.. ...-..- .. ---.. ---- -- _......... -- -.- -.-

~;' HYDROGRAPH AI STATION SUBll

1"\I .~.. --****A*********A**********f.****f.****************** f.***************************************************** ************************~- *) _:,

1
_.. . DA MON HRMN ORD RA IN LOSS EXCESS COMP Q * DA HUN HRHN ORD RA IN LOSS EXCESS COMP a

t:~_' -- .. ~5 -~u~ ~OOO 1 0.00 0.00 0.00 ). : 25 JUN 1J30 51 0.30 O.OJ 0.:8 ~85.'Ii- 25JUN 0015 2 0.01 0.01 0.00 1. A 25 JUN 1245 52 0.09 0.01 0.09 7&7.

,.. ,-~-;~~ ..~~~--.~ --~:~i-- ~:~i--' ~:;~.. ::- -------.;- ---;; ~~~ i;i~ ~~ ~:~~.- _. ~:~;---. ~:~~.... _.- ~~~~-



1.26 SO hICUMULATIVE AREA ::

i-)1 25 JUN 0100 5 0.01 0.01 0.00 O. A 25 JUN 1330 55 0.05 0.00 0.04 316.
\ ----2S--JUIHU5---6-----o-;~l__0.Ol----O.OO·-------O.-------- *-----2S..:JUN134\5--56--0.~4-~._*_-~.~4___--229.-
~ ;_ 25 JUN 0130 7 0.01 0.01 0.00 O. ~ 25 JUN 1400 57 0.04 0.00 0.03 175.
- ._ 25 JUN 0145 8 0.01 0.01 0.00 O. t. 25 JUN 1415 58 0.03 0.00 0.03 142.

·-'I---------25--JUN 0200--- -9- -1);01-- 0.01-- 0.00- O. ~-.- 25 JUN 1430 59--0.03-----0.00-- -0.03-------119.---
t -. 25 JUN 0215 10 0.01 0.01 0.00 O. A 25 JUII 1445 GO 0.03 0.00 0.03 103.
I' -' 25 JUN 0230 11 0.01 0.01 0.00 O. " 25 JUN 1500 61 0.03 0.00 0.02 90.

I. ------ ---25JUN 0245 12 0.01-- 0.01 0.00 O. A 25 JUII 1515 62 0.03 - 0.00-0.02- ---- 79.--
I 25 JUN 0300 13 0.01 0.01 0.00 O. A 25 JUN 1530 63 0.02 0.00 0.02 70.
P _c 25 JUN 0315 14 0.01 0.01 0.00 O. A 25 JUN 1545 64 0.02 0.00 0.02 64.

25-JUN-0330 15 0.01 - 0.01 0.00 O. * 25 JUN 1600 65 0.02 0.00---0.02- - 59.-
25 JUII 0345 16 _ 0.01 0.01 0.00 O. " 25 JUN 1615 66 0.02 0.00 0.02 54.
25 JUN 0400 17 o~Of 0.01 0.00 0. * 25 JUN 1630 67 0.02 0.00 0.02 50.
25 JUN 0415 18 0.01 0.01 0.00 O. * 25 JUII 1645 63 0.02 0.00 0.02 47.
25 JUN 0430 19 0.01 0.01 0.00 O. " 25 JUN 1700 69 0.02 0.00 0.02 44.
25 JUN 0445 20 0.01 0.01 0.00 O. * 25 JUII 1715 70 0.02 0.00 0.02 42 •

.._._--.---.25...JtJN-0500-- .. 21 0.01-· 0.01 0.00 o. .~ --25JUN1730 71 0.02-··0.00- .0.OZ-------··40.--
.1.. 25 JUIl 0515 22 0.01 .0.01 0.00 O. A 25 JUN 1745 72 0.02 0.00 0.01 38.
r 25 JUN 0530 23 0.01 0.01 0.00 O. A 25 JlIlI 1800 73 0.02 0.00 0.01 36.
1 ---------25-JUN-0545- 24- 0.01--- 0.01 0.00- O. .. A--- - 25JUll1815 74 ... 0.01 0.00 0.01. 34.

,. 25 JUN 0600 25 0.01 0.01 0.00 O. A 25 ·JUN 1830 75 0.01 0.00 0.01 33."(I. 25 JUN 0615 26 0.01 0.01 0.00 O. A 25 JUN 1845 .76 0.01 0.00 0.01 31.
\ : ': 25-JUH-0-630--27-0rC2---..:C.OI------0.00-- ----O~ * 25--,.JUH-l-90~27--O..o.l--.o.00--0.01 '{C_
; ;': 25 JUN 0645 28 0.02 0.01 0.00 O. A 2S JUN 1915 78 0.01 0.00 0.01 28.
~ 25 JUN 0700 29 0.02 0.01 0.00 O. A 25 JUN 1930 79 0.01 0.00 0.01 27.

la._ c----------- 25 -JUIl -07lS . 300.02 0.01· 0.00 O. -- --- A-· 25JUK 1945 80 -- 0.01- __0.0.0. ----O.OL --- - 2&. __
_ ~__ 25 JUN 0730 31 0.02 0.02 0.00 O. * 25 JUN 2000 81 0.01 0.00 0.01 25.
1

1
:: 25 JUIl 0745 32 0.02 0.02 0.00 O. ;. 25 JUN 2015 82 0.01 0.00 0.01 24.

J----~5--JUN-OBOO-- 33 ·-·-0.02-.. -.. (J.02- -0.00,------0. ---- ---A-------25--JUH-2030--- 83---- --0.01-- -- O.00--~0.01---23.---
~ _~ 25 JUN 0815 34 0.02 0.02 0.00 O. ;. 25 JUIl 2045 84 0.01 0.00 0.01 22.

1
__ 25 JUN 0830 35 0.02 0.02 0.01 O. A 25 JUN 2100 35 0.01 0.00 0.01 22.

~
25 JUII 0845 36 0.02 0.02 0.01 O. A 25 JUN :1l5 S& 0.01 0.00 -- 0.01 21.-

, I 25 JUII 0900 37 0.02 0.02 0.01 O. A 25 JUN 2130 67 0.01 0.00 0.01 20.
~2 -

- r-, 25 JUN 0915 38 0.02 0.02 0.01 O. A 2S JUll 214S 88 0.01 0.00 0.01 20.

~
.'--~JUN--093~--3~-0.()3---O.-OZ--().01- ---0~-----*_----25- JUH-2200--89-0.0l---O~OO--O.0l__-l_9.-

25 JUN 0945 40 0.03 0.02 0.01 O. A 25 JUll 2215 90 0.01 0.00 0.01 19•
.~~ 25 JUN 1000 41 0.03 0.02 0.01 O. A 25 JUN 2230 91 0.01 0.00 0.01 18.

,
·----------2S-JUN--1015--42- -0.03 - --0.02- ---0.02 - - 1.- -- - ;'---25·JUN 2245---92--.-0.01~.. .o •.oO-._0.OJ.---_-- __1g_-

25 JUN 1030 43 0.04 0.02 0.02 1. A 25 JUN 2300 93 0.01 0.00 0.01 17.
I ~~ 2S JUN 1045 44 0.04 0.02 0.02 2. A 25 JUN 2315 94 0.01 0.00 0.01 17.

~
_.: __ ----------2S--JUN-ll-OO-45---0.05---O.02----0.03----- -------3.-- ..--- ..*----- - -25 JUH 2330.. 95-- -O.OL---- 0.00----0.01--- __ 16. _

. 25 JUN 1115 46 0.06 0.03 0.03 4. A 25 JUN 2345 96 0.01 0.00 0.01 16.
~ 25 JUN 1130 47 0.08 0.03 0.05 5. I. 26 JUH 0000 97 0.01 0.00 0.01 16•

.::-__ __ _ _ 25---JUN-.1145-- 48 -0.24-- 0.08- _ 0.16 __ -- 8. A-- - --26 JUN 001S - -98- -0.00 -- 0.00- -- 0.00_ -- -. -- 15. _a- 25 JUH 1200 ~9 0.52 0.13 0.39 18. A 26JUN 0030 99 0.00 0.00 0.00 15.
~. _ ..... __ . 25 JUN 1215 50 1.41 0.17 1.23 1l0. ; 26 JUN 0045 100 0.00 0.00 0.00 14.

111 """"!",,""""""""""'!'!""!',,",,'I,,'I'"'I."'"I.''I.''''''''I'''''''''''''''''I.'''''!''!''''''!'''11111111111.11
J. .----- TOTAL RAINFALL:: 4.28, TOTAL LOSS:: 1.09, TOTAL EXCESS:: 3.19

):, P::~:;;~W ;:~ 6_Hi_
HAX;~:iAV£:~£?~:~: 2UI-Hi

J. . /67. 12.75 ([F5) 176. 51. 49. 49.

-_I.-._.~' <INCHES) 1.298 1.492 1.493 1.493r (AC-F!) 87. 101. lO1. 101.

,--- ---------_.



liX (FT)
720.00

1332.50

--_.._~_ .... _. -----_._--_ .. _._---------------_._----- -----------

DI (HIN)
15.00
15.00

0.22 -INIIIALABS!RAC!ION­
90.00 CURVE HUMBER_
0.00 PERCENf IKPERVIOUS AREA

·--------....-SIORM-AREA-=---- 0.10..-·--· ... _... ---- . -- --------- .

OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
GSCAL O. HYDROGRAPH PLOT SCALE

SUBBASIN CHARACTERISTICS
-----IAREA----- 0.-10-- SUBBASIlHREA--

----SUBBRSIN--RUNOFr[IATA---- -- ----- ---- -

-il-~ .__1_~~~

l--,-i P_RE_C_IP_IT_A_II_ON_...;,.DA_TA__-------------

" __ . 10 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
'.: ••... HYDRO-35-......il. II TP-40 .•. II.......... ., IP-49 .
f~~·_-------·-·---·-5-tHN--1-5-MIN.-6o-HIN--~-HR.--·~-HR-- 6-HR-- 12-HR- - 2~-HR- --2-ItAY - 4-DAY 7-DAY--1v-IiAY-
).~ .0.72 1.41 2.47 2.77 ...97 3.35 3.81 4.28 0.00 0.00 0.00 0.00

~~-
102 L5 SCS LOSS RATE

_-,.------ --ci~~~;·-· -
.. ::) RUKP

~.' ..:.: 10':! UK KINEKATIC WAVE
.~ w OVERLAND-FLOW ELEMENT NO. 1

-.-- .- - ...-..- -- - --------.----,i--·-- '-1440,- OVEiL-AND-·FL-DII· LENGTH· . ..----.

~; ; °O~~:~ :~~~~NESS COEFFICIENT
-- ---- .---._.-- --...- -·----------PA·'-------·100-.0- PERCEHI·-{JF..SUBBASIN---

~L 104 iK . MAIN 1~-0~~~~--~~=: ~ENGIH__ _

_.
-.: 14 0.016 CHANHEL ROUGHNESS COEFFICIENT

CA 0.10 CONTRIBUTING AREA
SHAPE- - - - TRAP -~HANNEL SHAPE- -''''I IJD 17.00 BOTTOM WII1TH OR £' IAMETER

Z 1.00 SHIE SLOPE
J RUPSTQ'-- -- YES- ROUTE UPStREAM HYDROGRAPH

~.:.:a l ill
~}- ...._--------- ._ ... _..._--._--_.._-----_._..-_ ..._-------.._----- ----_.- --- ---

,~ COMPUTED KINEMATIC PARAMETERS

,. ELEMEN; /;;~: 1,66:

_III 3 1.5192 1.528

'jII.i -- -****1.*****1.**********1.******************1.***1.1.**1.*1.***f.*********f.f.*****f.*********f.f.**************f.***************f.**************:

II 100 1(0

-1, _



___. .... - 0_- . . . ----
SUB12HYDROGRAPH AT STATION

~I

1--'
) :~.. ~******************AA********************************************************************1.**********************~**~***********~
, 1---DA-H(}Jt-HRMN-ORD--t.~tt-----l;t}Ss--EXCESS---'Cerli'-0-- ; --·[IA nON HRnN-ORD-'RAIN---L~S-iX(;ESS---COMP -Q ---

*
, i':", 25 JUN 0000 0.00 0.00 0.00 1. A 25 JUN 1230 51 0.30 0.02 0.28 588.

I----.---.;;-~~b~;~ ; -~:~r~~i--;::--' '-i:-- --_ ..~ -;;·~~~-i;~~·-·~;n.-.~:~;m~:~;_- ~:~~-- i;~~'"
25 JUN 0045 4 0.01 0.01 0.00 1. * 25 JUN 1315 54 0.06 0.00 0.05 515.

l;; i~~~i~~i~~~~;c-:~i-;~:: ;: : ;;:;;~-~;~ ~::;-~~:;:::: - -i:~~
25 JUN 0130 7 0.01 0.01 0.00 O. ~ 25 JUN 1400 57 0.04 0.00 0.03 204.
25. JUi1-0145- 8-- 0.01 0.01 0.00 O. .., 25 JUN 1415 58 0.03 0.00 0.03 164 .... 1 25 JUN 0200 9 0.01 0.01 0.00 O. * 25 JUN 1430 59 0.03 0.00 0.03 138.

· 25 JUN 0215 10 0.01 0.01 0.00 O. A 25 JUN 1445 60 0.03 0.00 0.03 118.
.- ---25--"JlJtH,~{) 11 ~l-__Ml-,-~OO·_--·--- .. -\'h-- ---- it- ....- -- -25·jUH-l500--fl-·- {).03-~j.-oO---o.-o2·-----··103.-·---

I
- 25 JUN 0245 12 0.01 .0.01 0.00 O. A :;5 JUtl 1515 G2 0.03 0.00 0.02 9l.

i. 25 JUN 0300 13 0.01 0.01 0.00 O. A 25 JUN 1530 63 0.02 0.00 0.02 B1.
· . -_.---.--2S.-JUN-031S--14.--0.C+- 0.01- -0.00--- . -. O. - A- 25 JUN1545- 64---0.02---0.00-- 0.02- --·-74.·-

:....:.. 25 JUN 0330 15 0.01 0.01 0.00 O. A 25 -JUN 1600 65 0.02 0.00 0.02 68.:I 25 JUN 0345 16 0.01 0.01 0.00 O. * 25 JUN 1615 66 0.02 0.00 0.02 63.
__ 25 J!:lH-04<lO 17' 0.01 0.01 0.00 O. A ~JUN~02 0.00---0.02 5a.--

,~' _ 25 JUN 0415 18 0.01 0.01 0.00 O. }. 25 JUN 1645 68 0.02 0.00 0.02 54.

II- ;;--~~~~~ ;~~i--~:~i---~::--_ ~:_u _-;- .. -. ;; ~~~-g~~-._~~--.-~:~L--~:~~---~:~~.------~~:
..... 'm-' 25 JUN 0500 21 0.01 0.01 0.00 O. 1. 25 JUN 1730 71 0.02 0.00 0.02~6.

~\I'':c;., 25 JUN 0515 22 0.01 0.01 0.00 O. A 25 JUN 1745 72 0.02 0.00 0.01 43.
___....:;J2~JUH5a~3---4.{)1--4-.~~.~O---~.------4--~--25.JUN-lSOO--n--O.02--0.00---0.Ol------41..--

, __ 25 JUN 0545 24 0.01 0.01 0.00 O. 1. 25 JUN 1815 74 0.01 0.00 0.01 39.
)-.~ 25 JUN 0600 25 0.01 0.01 0.00 O. * 25 JUN 1830 75 0.01 0.00 0.01 38.

JI-------~~-~~~-~~;~ --~; -·-~:~;---~:~i· ---~:~- -~: : ;~ ~~~ i;~~- .;; -~:~i- ~:~~-. ~:~i-- - ~:
J e' 25 JUN 0645 28 0.02 0.01· 0.00 O. A 25 JUN 1915 78 0.01 0.00 0.01 33.

II
!-~j 2HllIH100---2~ -2-5-JUN--l930--79----4.-0l------4Too---4.-<l1 3h-

_,_-~ 25 JUN 07lS 30 0.02 0.01 0.00 O. A 25 JUN 1945 80 0.01 0.00 0.01 30•
. .' 25 JUN 0730 31 0.02 0.02 0.00 O. A 25 JUN 2000 81 0.01 0.00 0.01 29.

l
l·----;;-~~~~~~~-;~·~:~;·_-~:~~-b:~---- --~~- .. _.~----.-. ;~-~~~;~;~. ~;--~:~i-·~:~~- --~:~i------~;:---

-. 25 JUN 0815 34 0.02 0.02 0.00 O. A 25 JUN 2045 84 0.01 0.00 0.01 26.
- 25-3UN-Oaao---B~2--0,~-1J~l----_·-Jj;------ 1\-.. - - 25-·JUN-21{)0---85----~._JJ1--0.00---0.01---------25.--

II 25 JUN 0845 36 0.02 0.02 0.01 O. A 25 JUN 2115 86 0.01 0.00 0.01 24 •
._ 25 JUN 0900 37 0.02 0.02 0.01 O. A 25 JUN 2130 87 0.01 0.00 0.01 23.

';:_ ---------25-JUIH9l-$--38--0..02-- 0.02-- 0.01----·_· .. ---O.-·---A- 25 JUN· 2145---33--···--0.01--- 0.00 -. 0.01- - .------ 23r-----

I
·. 25 JUN 0930 39 0.03 0.02 0.01 J. * 25 JUN 2200 89 0.01 0.00 0.01 22.

, , 25 JUN 0945 40 0.03 0.02 0.01 1. A 25 JUN 2215 90 0.01 0.00 0.01 21.
• 25-JUIHOOO----41-- -~-.03-- ";02- - 0.01- I. II 25JUN 2230- 91 0.01 0.00 0.01 21.·_'1 25 JUN 1015 42 0.03 0.02 0.02 1. A 25 JUN 2245 92 0.01 0.00 0.01 20.
I 25 JUN 1030 43 0.04 0.02 0.02 2. * 25 JUN 2300 93 0.01 0.00 0.01 :':0.
1--- 25 JUIH045--· 'H---O.04--0.02- 0.02 3. * 25 JUN 2315 94 0.01 0.00' O.Co1- 19.

,j\ :." 25 JUN llOO 45 0.05 0.02 0.03 .~. * 25 JUN 2330 95 0.01 0.00 0.01 19.

11-- --~-~~-;~-~g~-:~~;--c-~~;--~~~;- ----- .. ;:-_ .. -~_. -;~.;~~ ~~~~--;;----~:~i--~~~----~~~-----·~~ -- .. -.
~) . 25 JUN 1145 48 0.24 0.08 0.16 11. J.. 26 JUN 0015 93 0.00 0.00 0.00 18.

tl 25 JUN 1200 49 0.52 0.13 0.39 24. * 26 JUN 0030 99 0.00 0.00 0.00 17 •
. - 25 JUN 1215 50 --1.41 0.17 1.23 117. }, 26 JUN 0045 100 0.00 0.00 0.00- 16.

, ..
J: *

I_A*r,r!.*!!~7,7M.~~*~~~~~H7~~~***7:!'~!!:.~*~~!t.!!~*~tJ~U~7'~~t:~7~~7~!~7.~7~~~HH+.HA7,***!U**UH.**!~7,~~:*!..*!..7!~~~_~7,~.~_~!II*~~~_A~!!.~!*A_~~,7:7..~
TrlTe-L F'tlTNt'ALL = 4,21\. '!nTc.L LOSS =l.f\Q, TilTc.L EXCESS = 3. Jp.



----------------------

1;36 SO iiI- --CUMULATIVE AREA =-

!1;---PEAICfLOW----TIlit----- ----- -- MAX IliUM" AVERAGE-FLDW---------
') :~-! (CFSl (HRl 6-HR 24-HR 72-HR 24.75-HR

. _' t._'_' 921. 12.75 (CFSl 204. 59. 57. 57.
------- (H-ICH£Sl--- -1-.30/2"-- -Lb03- 1".604-- ----1--;604-

'k.! (Ae-F!) 101. 117. 117. 117.

\,'------- -

rl--H:-W HA HI H! H, "* W W H, W ," W W ;H H, Hi W W W W ,~,:~ :,- H: H, :,: Hi HA -..:-,u ::

('I HHHJ.HHf.U.
--:--:-- .--- ---- ------*------------1.-----.. -- - ------

I 10'" 1,'1,' .1 SU"'" Jf. ~ ; ~.~ ~

, .,:: ------ -- -- -. - --- HHHHHHH --

-;\~II[_' 10__7__KO O__U!__P__U!~CON!ROL VARIABLES
-- IPRNt---------t-·PRINT-cONTRGtl-------------------------------------------------------------------

" - IPLO! 0 PLO! CONnOL

>,I~ __.. .. __ .. ~.___ __ o.~~~L __ __ O. HYIiROGRAPH PLOT SCALE

)' ~ SUBBAS IN RUNOFF DAIA

,I· '-~-1Oe-M-------SUBBASltH:HARACTER IS! IC-S-'--- -- ------.-- -------- --- -----------
;) .-- TAREA 0.14 SUP-BAS IN AREA

7-DAY IO-DAY
0.00 0.00

4-DAY
0.00

• of ...... • II' IH9--;-;-;-; of •••• ••

2-4-HR 2-DAY
4.28 0.00

I2-HR
3.81

6-HR
3.35

3-HR
2.97

2-HR
2.77

• ~ ••••••••• •-.-;-;--!·P-40 •••••••••••••••
DEPTHS FOR O-PERCENT HYPOTHETICAL STORM

5-11IH 15-HIN GO-HIN
0.72 1.41 2.47

------ ---PREC-iPlIAI-ION -DAHr-----

10 PH
------------------••--.--•.~HYDRO-SS_ •....•

!t:
Ii:-._;

.:<:
_------------.------.--------------- ---- s~O~~;,;~~·~----;:I·~ ...----------.---------------- -'-' ---------.-- ------.- ---

---_._--_ .._--_ .._.. -_. _. -- _.- - .... .

--< ---lO9-l5- -Ses--i1JSS-RAi£-------- ----------.------.---- ---.----- ---.------.
JII,: STRTL 0.38 INITIAL ABSTRACTION
~ CRVNBR 84.00 CURVE NUMBER

-~.~.-----.-----.,...----------- ·-RHtiP------·O;QO--PERCENI-HiPERlJIOUS-AREA-------·- ---------------.----- --- - -.-. ---- ..- - .--.--

tilt' KINEMATIC WAVE'
I-lO UK - c- -- OVERl.AND-FLOI/-ELEMENT tWo 1·

• L 1460. OVERLAND FLOW LENGTH

~.T------ .. ~-oo~~:~ ~~~~~NESSCOEFFICIEN7--
-l~.~:j PA 100.0 PERCEN! OF SUBBASIN_+ J!!__'::~ MIN CH~~~':" 4000:-- CHANNEt-LENGIH------ ._

J '-~: SO.0053 SLOPE
1:1:: N 0.016 _CHANNEL F:OUGHNESS COEFFICIENT
I · - CA - . 0.14 CONU IBU!!HG AREA
J: SHAPE TRAP CHANNEL SHAPE

,:-; liD 17.00 E:O!!OM II ID!H OR DIAHEIER

I'~------------- -------;U~~!~------ \~~-- ~;~;Es~~~iRE-A;·HY~;~;;~-;~--- - -



fiT-< Imo· DX (F! )--
15.00 730.00
15.00 2000.00

,1--------- ..------..-----..---- -..... -- -~._-.-- -.-_.- ..---***-.-- ...
) ..'\ Ie . C~MP~~i~E~iNEM~~;~p~:RAMEI~RSM-'

:, "- 1 1. 9395 1. 667
3 1.3126 1.528

._._- _....__.._.- .._--.-- ..__..-._- ..-_.- .._---- ---- _._-----

SUB13HYDROGRA?H At·STATION·

\,1
***************************************1.1.**1.***1.***1.**1.1.1.****1.***********1.*1.*****************1.***************1.1.****1.***********i

"I,ll DA ,0' HR" ORD RAI' LDSS EXCESS CO,? 0 : DA ,0' HR" ORD RAI' LOSS EXCESS CON? 0

________ . 25-JUNOOOO'--1- . 0.00 0.000.00· - --k-·· k---··-25-JU!H230·-51 0.30 0.05 0.25 -·591.

I
25 JUN 0015 2 0.01 ,0.01 0.00 1. A 25 JUN 1245 52 0.09 0.C-1 0.08 lOlt-.

I . 25 JUN 0030 3 0.01 0.01 0.00 1. A 2~ JUN 1300 53 0.07 0.01 0.06 825.
! . . ... 25. JUN 0045---4·- -0.0-1-· 0.01·· 0.00- L··----·- A·_· 25JUN 1315 54· 0.06 0.01· 0.05- ,.. - 616.--·

11";'. 25 JUN 0100 5 0.01 0.01 0.00 J. A 25 'JUN 1330 55 0.05 0.01 0.04 449.
I; 25 JUH 0115 6 0.01 0.01 0.00 L * 25 JUN 1345 56 0.04 0.01 0.04 331.
: L.' 25-J~..ol--O~l--O...oO 1. A 25JUN.-.l400---S7--O•.04---0.-00-0T03----Z52..--.

., -- 25 JUN 0145 8 0.01 0.01 0.00 1. * 25 JUll l415 58 0.0:3 0.00 0.03 201.-.1 25 JUN 0200 9 0.01 0.01 0.00 O. * 25 JUN 1430 59 0.03 0.00 0.03 167.
I .--.-------25-JUN-.{)21S--10.- - .O.Ol--·-·O.Ol·-O.OO·--- 0.-- ... A.··· 25..1UI/1445--. 60 - 0.03 0.00 0.02 143. -
):. 25 JUN 0230 11 0.01 0.01 0.00 O. A 25 JUN 1500 61 0.03 0.00 0.02 124.

1.1_.. ;~~:~:-i;--.~:~i-.-- ..~:~i..--~:~~.-._._---~:---.-._--~ ...._-;J~~-i~L~;--.~:~L-~:~~ ~:~;... - _:~~:-.. -
\ 25 JUN 0315 14 0.01 0.01 0.00 O. A 25 JUN 1545 64 0.02 0.00 0.02 88.

I
25 JUN 0330 15 0.01 0.01 0.00 O. * 25 JUN 1600 65 0.02 0.00 0.02 81.

l ..~-·-·-·-;;·;~~·~;~~---i;· c. ~:~i·-·· ~:~i .~:~~~: .,. -;- ;~-~~:. i:;~~;-~:~; ~:~~ ~:~; ~;:
y ;~~, 25 JUH 0415 18 0.01 0.01 0.00 O. k 25 JUH 1645 68 0.02 0.00 0.02 64.\1.. :.-.'-----2s-JUN-04~-l-9__~ .-Ol-. O.Ol--O.OO- O..--_-A---2S-JUN--1-700--.b9.--0.02-.-O~OO._-O.O2--~O.-
, . 25 JUH 0445 20 0.01 0.01 0.00 O. k 25 JUN 1715 70 0.02 0.00 0.01 57.

:.~: 25 JUN 0500 21 0.01 0.01 0.00 O. 7. 25 JUIl 1730 71 0.02 0.00 0.01 54.

,-._-- ---;;7~~~-~~;~~;.- ~:~i- -~:~i··--··-~:~~·--- -~:---·--~------;~-;~·i~~~·;~··- ~:~;._..~:~~_.. ~:~i-----~;:--'-
I: 25 JUIl 0545 24 0.01 0.01 0.00 O. A 25 JUIl 1815 74 0.01 0.00 0.01 47.
._"-"~5lU11~~-"" Q.O1-""0.01-0.00---- - - 0_ --~;""--- 25" JUII"I~30"" 75" - 0.01- "0.00- ~.Ol-" ---""."--

J .: ;; ;~~ ~:;~ ;; ~:~; ~:~; ~:~~ ~: : ;~ ;~~ i~~~ ;; ~:~i ~:~~ ~:~i :i:
....-25-JUH-0645---...2B-.. 0.02··- 0.02 ···-0.00· 0.-·--·_· ·A~---·-··25JUN.1915 78- 0.01- 0.00---0.01--- --39.-.---

,.1·: 2S JUH 0700 29 0.02 0.02 0.00 O. * 25 JUN 1930 79 0.01 0.00 0.01 37.
I' 25'JUN 0715 30 0.02 0.02 0.00 O. * 25 JUIl 1945 SO 0.01 0.00 0.01 35.
. 25 JUN0730·· 31 0.02· 0.02 0.00 O. . A . 2S JUII2000 81 O.OJ 0.00· 0.01 ·34.'''1 25 JUIl 0745 32 0.02 0.02 0.00 O. 7. 25 JUN 2015 82 0.01 0;00 0.01 33.

I 25 JUIl 0800 33 0.02 0.02 0.00 O. *. 25 JUN 2030 :33 0.01 0.00 0.01 31.
. . -- . 25 ·JUIl 0815-· 34 0.02 0.02 . 0.00 O. II 25 ·JUN 2045 84 0.01 0.00 0.01 30.·

fl·' 25 JUN 0830 35 0.02 0.02 0.00 O. * 25 JUN 2100 85 0.01 0.00 0.01 29.

1'·---····_· .;;.;~~.~~~~-..-;~_.~~~; --.~:~;- ... ~::.-.... .~.; .-.-..-:. -;~.~~~.;g~ :~;-.- ~~~~--- ~~~~-~.;.~~ -- ..;;;.---
.J'. 25 JUN 0915 38 0.02 0.02 0.00 O. A 25 JUN 2145 88 0.01 0.00 0.01 :7.II 25 JUIl 0930 39 0.03 0.02 0.00 O. * 25 JUN 2200 8'3 0.01 (.)'.00 C'.Ol 2&.

) 25'jUIl 0945 40 0.03 0.02 0.00 0; * 25 JUN 2215 90 0.01 0.00 (1.01 ~5.

) 25 JUN 1000 41 0.03 0.03 0.01 O. * 25 JUN 2230 91 O. (\1 0.00 o. C'1 25.

,
. 25 JUIl 1015 42 0.03 0.03 0.01 J. A 25 JUN 2245 92 0.01 0.00 0.01 24.

-. '-"---25 JUN '103<\'--43' . 0;(14 0.03' 0.01- J. *. 25JUN 2300 . 93-' O.(,J 0.00- 0.01' "-~, ., .--.
.\ 25 JUIl J045 44 0.04 0.03 0.01 2. * 25 JUN 2315 :'4 O.OJ 0.00 0.01 23.



~I
\

21.
21.
20;·-- ..-

19.

_. --- 'I '>--- -,......

24.75-HR
66.

1.678
134.

2.62

MAXIMUM AVERAGE FLOW
24-HR n-HR

68. 66.
1.677 1.678
134. 134.

6-HR

1.457
117.

(CFS)
<INCHES)

(AC-F!)

TIIiE
(H~:)

12.75

IOIAL RAINFALL = 4.28, IOIAL LOSS = 1.66, IOIAL EXCESS =

PEAf( FLOII
(CFS)
};)16.

)

I
25 JUN 1100 45 0.05 0.04 0.01 3. A 25 JUN 2330 95 0.01 0.00 0.01

.• :--------ZS-JUNll1S- 4&---- 0;06---0;04--~02··--- --4-,- -- -f.--- '--25-JUH-234S--- 96---o ..~1---o;OO--~;O}---
) _ 25 JUN 1130 47 0.08 0.05 0.03 6. A 26 JUN 0000 97 0.01 0.00 0.01

'--,1- - --;~-~~~g~ -~~--~~;i-- ~~;~- -~:~~- --_. 1~;-- ~ -;:. ~~~ ~~;~ ~~- ~:: --~:~--- ~:~~
.. 25 JUN 1215 50 1.41 0.35 1.06 90. * 26 JUN 0045 100 0.00 0.00 0.00

A

:1It ***********************************************************************************************f.****f.**f.**********f.*************

II,

11,
CUMU~AIIVE'AREA = 1.50 sa HI

------- --- .... -_._.__._-- ._-----. ---~_ .._--_.- -_. ------_.---- ----

-II
~-

11- .. -- ..---- .. --***HHfJ.M-J.f.*----------------·----. -..... -.--- -.. -
-; :-. * *,1 244~~ : ~~29~-__~-._---_.----------- __._ ..

1 --- *H***H**HH

,I <::46- W} - OUTPUY CONnOI. VARIABI.ES - -Ic,:c IPRNY 1 PRINY CON!llOL
-':-:: IPLOr 0 PLOI CONIROL
1~---_·-------(lSeAL-----~HYDR06RAPH-PLOi-SCALE--- ... --- -------- -----. - --

I-.:c_ SUBBASIN RUNOFF MTA

1
:·- -- ----- -. -.------.---------- --- ------.--

.1. 247 BA SUBBASIN CHARACTERISTICS
TAREA 0.32 SUBBASIN AREA

PRECIPIIATION DAlA

• _ _.. TP-40 .- -........• . •.....••.• TP-49 .....•••.•.••••• HYDRO-35 .••.••
5-MIN IS-MIN 50-MIN
O;72-1~4~ 2;47-

2-HR
2; 77 -

3-HR
2.97

6-HR 12-HR
3.81

24-HR
4.23

2-MY
0.00

4-DAY 7-DAY 10-DAY
0.00 - 0.00 ··0;00

STORM AF:EA = O';'1
• ..J~

SCS LOSS RAlE
STRTL 0.17 INITIAL ABSTRACTION

- -. -CRl,,'NBR-------92;OO--CURlJE NUMBER------- -.-.-
R!IMP 0.00 PERCENT IMPERVIOUS AREA

LOSS ~A!E VARIABLES FOR SECOND OVERLAND FLOW ELEMENT
SIRTL 0.17 INITIAL ABSTRACTION

CRVNBR 92.00 CURVE NUMBER
-.~. RT IMP- --- -- 0.00- PERCENT IMPERVIOUS AREA



SUB29

IiX (F!)

372.50
855.00

2865.00

HYDROGRAPH AI SIA!ION

ItT (liIN)
.- 15.00

15.00
15.00

COMPUTED KINEl\A!IC PARAMETERS
ELEMENT ALPHA M

.-.. -- -·1--~ 1.8249· -1.667-
2 1.9867 1.667
3 0.4577 1.535

)

1.---249-UI; ,--1_:I~~~~~~;II~;~~W-£LEtlENt-NO;.·l--'-·--.------'-------- - ---,------.-------- _ ..- --- -.- ..-.

l . _ L 745. OVERLAND FLOW LENGIH

-IIL---..-._--.--- --...------;:---O~;~~r :r~~:;SifC:::::~::NI --... ------ --------
;1.,

250 UK O'vlnLANlt-FLOW ELEMENT NO. 2,1-.-----. -.--..-~---. -~:~;~4- ~r~~~ANIt FLOW' LENGTH -
,I . ~ ,

N 0.060 ROUGHNESS COEFFICIENT

I
...._-_.-. ----.- ...----. PH- 67.5- PHCENTDF SUBBAsm

1. 251 RK KA IN CHANNEL
; L 5730. CHANNEL LENGTH

~ 0.0051 SLOPE--II NO.025 CHANNEL' ROUGHNESS WEft Ie lENT
I CA 0.32 CONTRIBUTING AREA

. ------------ - ·-·SHAPE----·TRAP-CHANNEL-SHAPE·---------- -._- ...,I \liD . 50.00 f;OrrOM \II IlIIH OR Ii IAMEIER
I Z 3.90 SIDE SLOPE
t: .---.•-. -.------- - RUPSiO ...:. YES· ROUTE UPSIREAtI-HYDROGRAPH

1'1'-__--------------------*-**--------------------
'.,

>~I-:

t. c·---·~··---).
1·----H-t.HH~~_;*-,H-,H-HH*HHHHMr.*HHH**HHH**H~r-,H;;,*~r.-,H-,*_-HH;~;HH*_;;~*-H;**;~*H~-H***H-*-H-H***-*-H-,H-*~-H-*;~;*_~*~*~~~~~~

J'~ <lklAll::'::~I:::~::I~~;;~II~!!k!II'::':::I::::":::';;I::::"'I::~::::::~::~:ll~
I~::j.' *
I.~----;;i~~~~~-~-· ~:·~t--~:~~-·--·~:~----i~-· .--- ~--- --.-~~-~~-.g~ ~~.--- ~~~~- ~:~~- --~:~:-. -. -.;~~~:-_ ..
~ 25 JUN 0030 3 0.01 0.01 0.00 1. J... 25 JUN 1300 53 0.07 0.00 0.07 2328.

--~~5-JUN_OO4S_-_i_-·o._ol--O.Ol--O'OO--·- -h--·---·A--·---2S-JUIH315---54--0.06- --O.()O·· 0.05 -._- 1776.
II 25 JUN 0100 5 0.01 0.01 0.00 1. A 25 JUN 1330 55 0.05 0.00 0.05 1279.
J!-' 25 JUN 0115 6 0.01 0.01 0.00 O. A 25 JUN 1345 56 0.04 0.00 0.04 922•
. 2:.'.- -.------~5-JUN-0130-.-7---0.01---- 0.01-·· 0.-00-·- . -. 0.······ ----A--- ··--25-JUN· HOO--57-····0.04--· 0.00- O.()4··· -·-·--690. -

l,.:i,. 25 JUN 0145 8 0.01 0.01 0.00 O. A 25 JUN- 1415 58 0.03 0.00 0.03 543.
25 JUN 0200 9 0.01 0.01 0.00 O. A 25JUN 1430 59 0.03 0.00 0.03 448._.

·------25-JUII-0215·-·10-·· 0.01 0.01 0.00 O. A- . 25-JUN 1445··- 60 0.03 0.00-0.03 383.·
~'_. 25 JUN 0230 11 0.01 'j.01 0.00 O. ~ 25 JUN 1500 61 0.03 0.00 0.02 334.

25 JUN 0245 12 0.01 0.01 0.00 O. *_ 25 JUN 1515 62 0.03 0.00 0.02 2% .
. ,- """'---25 JU1H)300'- -13-- - 0.01- 0.01 0.00 . 'J. * 25-JU1I1530 63 - 0.02--0.00 ... 0.02 266.

1'.~ 25 JUN 0315 14 0.01 0.01 0.00 O. it 25 JUN 1545 64 0.02 0.00 0.02 242.

~•.-'-_.~;-;~~~~;;~-. i~-~;~;--· ~:~~-.~:~~ ..--.-.-.-~:. -- -.-;-.-;~ ..;~~·i~~~· ~~_... ~:~;_.-~.;~~-- ~~~;- ...-;;;;.
_)::. 25 JUN 0400 17 0.01 0.01 0.00 O. A 25 JUN 1630 67 0.02 0.00 0.02 191.
.: 25 JUN 0415 18 0.01 0.01 O.OC' O. A 25 JUN 1645 63 0.02 0.00 0.02 179.
~ .. -. --25'JUII0430' -19 ""0;01 0.01 0.00 O. A 25 JUN 1700 69 0.02 0.00 0.02 )63 .

.J :.;- 25 JUN 0445 20 0.01 0.01 0.00 O. A 25 JUN 1715 70 0.02 0.00 0.02 159.

f- ~-;~~~;~~-.;- -.~;~~-_. ~:~~ --~:~~._.. ~:.. ---.;-----.;; ;~~g~~-. ;;- --~:~; .. -- ~:~~... ~:;;_. ..;~~:-
~ 25 JUN 0530 23 0.01 0.01 0.00 O. * 25 JUN 1800 73 0.02 0.00 0.01 )36.



_._-_ .._----_._._---_._.._--_ __._-----._ - ..-.- .. _ -._--------_._ ..- ---"'---'-------

24.75-HR
19h-­

2.690
390.

2.72 sa HICUMULATIVE AREA =

II
)-I 25 JUN 0545 24 0.01 0.01 0.00 O. A 25 JUN 1815 74 0.01 0.00 0.01 130.
i . 25 Jtm-060o-::S---0;nr-O:Ol-~OO-------\):----t---25- JUln830---7S--o-:0r-----O:OO---o:Or----124-.---

J:;-: 25 JUN 0615 26 0.01 0.01 0.00 O. A 25 JUN 1845 76 0.01 0.00 0.01 118.

--il---;;--~~~:;~-;~-~~i--~~~i---~:~~------~;-----~-------;~~~-i~~~--;~ -~:~i ~:~~- ~:~i ---- ~~~:--
\ :, : 25 JUN 0700 29 0.02 0.01 0.00 O. A 25 JUN 1930 79 0.01 0.00 0.01 103.
~~-: 25 JUN 0715 30 0.02 0.01 0.00 O. A 25 JUN 1945 80 0.01 0.00 0.01 99.

t -------2S--JUN-V73o--S1---0;o-2-0.01-- 0;(1() 0;-* 25 JUN 2000 81 0.01 0.00 0.01- - 95-;--
! 25 JUN 0745 32 0.02 0.01 0.01 O. A 25 JUN 2015 82 0.01 0.00 0.01 91.
\~_ 25 JUN 0800 33 0.02 0.01 0.01 O. A 25 JUN 2030 83 0.01 0.00 0.01 88.

1
- --2S-JU.1HBlS---34--0;V2----0";01---0;OlV;- - - *- - 25 JUN2045 84- 0.01 0;00 0.01 85.----

i 25 JUN 0830 35 0.02 0.01 0.01 O. A 25 JUN :]1 00 85 0.01 0.00 0.01 32.
~25 JUN 0845 36 0.02 0.01 0.01 1. A 25 JUN 2115 86 0.01 0.00 0.01 79.

25-JUN0900- 37 0;02 0.01 0.01 J. A 25 JUN 2130 87 0.01 OoCiO 0.01 77.
--1.1 25 JUN 0915 38 0.02 0.01 0.01 1. A 25 JUN 2145 88 0.01 0.00 0.01 74.

__ 25 JUN 0930 39 0.03 0.01 0.01 2. A 25 JUN 2200 89 0.01 0.00 0.01 72.
, : .-------z5-JUlH945-----4~-M3--_o;Ol---- 0.-0-1------ 3. -A--------25JUN 2215 90 0.01 0.00- 0.0170;-

I
25 JUN 1000 41 0.03 .0.02 0.02 .~. A 25 JUN 2230 91 0.01 0.000.01 f.9.

I 25 JUN 1015 42 0.03 0.02 0.02 5. A 25 JUN 2245 92 0.01 0.00 0.01 6i.
r------~5_JUN-IIJ30---4a-----{);04---0.-02-----0.02------ 8. - -II 25JUN 2300 93 0.01 0.00 0.01 ~5 •

.... 1·-::; 25 JUN 1045 44 0.04 0.02 0.03 11. A 25 JUN 2315 94 0.01 0.00 0.01 64.
I: .. 25JU~llO~45 .. 0.05 0.02 0.03 15. A 25 JUN 2330 95 0.01 0.00 0.01 62.
\' _ 2S JUN Ill.. 4~~4 21. ;. 2~UN_2345__-%_:_O.01----O'--OO-----O.Ol 61-.----
\ ~:. 25JUN 1130 47 o.oa 0.03 0.05 30. A 26 JUN 0000 97 0.01 0.00 0.01 59 •

.)1 .~~:.~~~~~~--~~~~-J:~;----~:~~--- ----li~:-------:-- ---;~-~~~ ~~;~~~ - ~::--- - ~:~~ ~:~~ ---- .. --~~:- -
'j ~;' 25 JUN 1215 50 1.41 0.12 1.29 706. A 26 JUN 0045 100 0.00 0.00 0.00 54•

. 11l.~AlAlJ~*****AAlAlJA***********AAAAlAlJ**A:.*****A!A!AA!AAA!AA!A!**A!f.!!!!;;.!!!!A!!!AA!fJ.AA!!lf.AAA!k!!AA!

I1 __~~: R~~:ALL~4.~-,-IOIAL~SS 0 O. 89,1~I~L __EXCESS:_ 3.~

j ,::i PEAK now TIHE HAXIHUH AVERAGE FLOW

_1-; (~5FS9~. .... 1~.J(~ 6-HR 24-HR 72-HR

I
~ (CfS-l GS3. 197. 191.

L:
i

<INCHES) 2.336 2.689 2.690
_, (AC-Fj) 339. 390. 390.

I:
1--

HYDROGRAPH COMBINATION
-- ICOKP---------:!-- ~MPER DF- HnIROGF:APHS- TO COMB INf:- .

-_.

I'o.~ -j----***--1dtfd..H-Md..-*H-iMt-fJdt---1rAH:H-IlH--I:H-*H- H/dH-+J.1t *u,-**It--IlH.-M.1I IlH HIt- AH Uk ,Hf, AH tJ"f, r.H-f.f,f,-f,H- HIt- HIt- H1-.-

,11
1 - --- ·-------------HHHHHHH---------- ---- . ---- --.-

, ~.. f, f,

'
I 252 1:1: A CPEND 1-
, ,. _~,----- --- - --------;,.-----------.--- A-

~ -, _- HAHHf.HHH

tl---z54iW---ilUTPur---CONTROL---vARIABLES----------------------------- --- ----- - - ---- --- _.. ----

J-;;, IPRliT 1 PUNT CONUOL

I IPLor 0 PLOTCONrROL
}. __ - .. -- - ----- OSCAL - - O. HYDROGRAPH PLOT SCALE

-;i1i' 255 HC

i



. .. - Hy£tROGRAPHAI· SIAIION-· ..-CF'EIW--·
SUH OF 2 HYDROGRAPHS

,'I
)

I
ill

---------------_._----------_._-------_.__._------------_.__._.--_._----_._---_.
~ ::_ **********************************************************************************************************************1.*1.******,
J , •

~---.11---'_._.--._ ------ .
~

4.22 sa iiICUMUl.ATIVE AREA =

1--,,,,*'-'-************************************************1.*1.1.1.1.1.1.1.1.1.1.1.1.**1.*****1.1.1.*1.1.1.1.1.*********1.1.********************1.1.1.1.**********;
. * * *\) •. DA HON HRMN ORD FLOW * £tA HON HRHN ORD FLOII * !IA .liON HRHN ORD Fl.OW * DA HON HRIIN ORD FLOI._ _.. _ _ _--_.- _ * ,... ... '-'-" t.- - _.._. *.- ..- -.._._-.. -_._- ---.- -- ..

I 25 JUN 0000 2. * 25 JUN 0615 26 O. * 25 JUN 1230 51 2630. * 25 JUN 1845 76 161.
1'1i 25 JUN 0015..2 2.. * .25 JUN 0630 27 O. A 25 JUN 1245 52 3614. A 25 JUN 1900 77 154.

25 JUN 0030 '3 '. 2. A 25 JUN 0645 28 O. A' 25 JUN 1300 53 3153. * 25 JUN 1915 7S 147.

I 25 JUN 0045 4 2. * 25 JUN 0700 29 O. A 25 JUN 1315 54 2392. * 25 JUN 1930 73 140.
I' 25 JUN 0100 5 2. * 25 JUN 0715 30 O. * 25 JUN 1330 55 1728. A 25 JUN 1945 ao 134.
• ---25 JUN 0115--·6-- -1. -- A- 25JUN 0730 31 ·0. k-25-JUH-1345_ 56· 1253.--·A-· 25·JUN 2000· ··81--··- ··129.'I 25 JUN 0130 7 1. *.. 25 JUN 0745 32 O. * 25 JUN 1400 57 942. * 25 JUN 2015 82 124.
j' 25 JUN 0145 8 1. J.. 25 JUN 0800 33 O. A 25 JUN 1415 58 745. * 25 JUt! 2030 83 119.
: .. -.----25·JUN-0200 .. ·-9- .... ·- ..·j,·--·A-·25 JUNOSlS·..··34 O. A 2S·JUN1430· 59 ·-615. A··· 25.JUN2045- S4·-c -.... l15.

_ ~. 25 JUN 0215 10 1. * 25 JUN 0830 35 O. * 25 JUI0445 60 525. A 25 JUN 2100 as Ill.,Ill 25JUN 0230 11 1. A 25 JUN 0845 36 1. A 25 JUN 150061 458. A 25 JUN 2115 86 108.
i ..: 35 JUN 0245 12 1. A ;:5-JU,14-OO00---J7 1. * 25J~06. * 25-Jt»WlJO 07 104.

" ':_:' 25 JUN 0300 13 1. * 25 JUN 0915 38 1. A 25 JUN 1530 63 364. * 25 JUN 2145 88 101.

I
25 JUN 0315 14 O. A 25 JUN 0930 39 2. A 25 JUN 1545 64 330. A25 JUN 2200 89 98.l i.---25_JUN ..o330---l5 ··--· .... 0.--.. *..... 25· JUN0945 -..-40--, - 3.~-*~-25_JUN-1600--65.- ...... 303.- .. A.·-25.-JUN ·2215- -90..- .._.. -9b.

) ~:.::. 25 JUi! 0345 16 O. * 25 JUN 1000 41 ~. * 25 JUN 1615 66 280. A 25 JUN 2230 91 93.'1-- 25 JUN 0400 17 O. * 25 JUN 1015 42 b. * 25 JUN 1630 67 260. * 25 JUN 2245 92 91.
Ii /.- ---25-JUH-041S--1S-----0.--' A-25-JUN-l030- -43----. --9 .-_A-.2S-JllN-164S--ba--....-243~-~,*-25 .. JUN..2300,- ..93- .---.sa.
,__ 25 JUN 0430 19 0.· * 25 JUN 1045 44 13. * 25 JUN 1700 69 229. * 25 JUN 2315 94 86.

_, 25 JUN 0445 20 O. A 25 JUN 1100 45 18. * 25 JUN 1715 70 216. * 25 JUN 2330 95 84.,I' ..--- 25 JUN. 0500".-21--. O. A· 25 JUN lllS 46. 24.- A 25. JUN 1730 71--- 204.. L. 25 JU,N 2345 96. ..- 82.
~ _?:25 JUN 0515 22 O. * 25 JUN 1130 47 35. * 25 JUi! 1745 72 194. * 26 JUN 0000 ~l7 81.

.. t:i 25 JUN 0530 23 0.' * 25 JUN 1145 48 58. * 25 JUN 180073 ISS. * 26 JUN 0015 98 79.

~
dL_~5..cJUN-054~4 O.,...--...A---25-JUN-1200--49 129T A 25-JUH-·lSlS--74--176 ~ "WUN-0030--99--·.2b.

,

',' 25 JUH 0600 25 O. It 2S JUN 1215 50 796. * 25 JUN 1830 75 16B. * 26 JUN 0045 100 n.
:::1 A * ;;
,~~._--At.****AA*****;;*;;**AA****t.**A**t.***1.******1.*******1.1.1.******1.******1.**********************1.******1.*f.A*******1.*1.*******1.1.*********~
I.: PEAK Fl.OW rIME MAXIHUII AVERAGE FLOW
. ,:::-----{£FS}------{-HR~·----..---· -----. 6-HR-- -- 24-HR-----··-i·2-HR-·---24 .-75-HR··---- .... .----------.- '.. -.- ---.--------a. 3614. 12.75 ,(CFSl 918. 264. 256. 256.I'!- (INCHES) 2.023 2.329 2.329 2.329
~:- .. ---...... -..._-..----.... - ... ·-·C(AC-Fn-·· . ~55. 524.··524.---··· -524.· .. ·,.

-II:
..'- : ;

1---·
j.

zI,
I'"''



RUNOFF SUMMARY
--.. - - .....--.--------...---- -FLOW--n~-CUBIC-FEri PER' SECON[I - - - .. - -- .-.-.----- --' - ----. ---.----

lIME IN HOURS, AREA IN SQUARE MILES

SUB10 694. 12.75 159. 46 • 44. 1.20
.. ~-_.-

._•• _.__ 0· •• _. _ ••

SUBll 767. 12.75 176. 51. },9. 1.26

-- SUE:12-· -. 921.- 12.75 . '. .- -204.-·· -59.- I:~ 1.36oJl. .. .'- ..

SUF13 1016. 12.75 "..,r &8. 6&. 1.50,;",wtJ.

SUB14 214. 12.75 ')0 11. 11 0.16w'J. ...
SUB15 230. 12.50 33. 9. 9. 0.14

CPIG 435. 12.50 71. 20. 20. 0.30_....._. -----_.._--

SUBIG 520. 12.50 97. ~8. "'l 0.41~I •

SUBl7 r,'lO 12.75 114. 1'1 31. 0.49
_~ ... '.J. w...

SUBl8 '10:-1: 12.50 0:-1: 16. 15. 0.24
~ •.hJ. ,;.J.

CP19 779. 12.75 168. 48. 47. 0.73

0.11

0.28-

0.11

0.33

0.12

0.12

. -1.14- ...._ ..-..-.... -.--... - - -. --'

e.'

.,
I.

7.

8.

O. 0.54

~O.

11. 0.16

36.- 0.54·

19. .

36. 0.54

19. 0.82

19. 0.82

21.

28. 0.45

"I.

8.

8.

.,
I.

""~/.

20.

21.

20.

29.

20.

·~2 •

24.

125.

145.·

12.75

445. 0.25-

611.-- 12.-75- .. - ..

120.

- 104;' 12.75 2e.

103. 12.75 28.

69. 13.00 24.

203. 13.00 '?.,
t.:".

290. 13.00 100.
---.- - .. _--- - - ---~--~---,. - .

~45. 12.75 pI:...1.

.rEAY- - TIllE of- - AVERAGE' FLOW FOR !\AX 1HUII PEP. 1orr - .. BAS IN' IIAX IMUM TIME Or---
FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA SIAGE MAX STAGE

SUB3

C'llt'"
"""'1""

CNA

SUB4

CNB

SUB2

SUBI

·SUP.f.--·---354r- .. 12.75-- -&9.--

DIVERi

3!ATION

HYDROGRAPH Ai-

H~[IF:OGRAF'H A1

OPERATION

HYDROGF:APH AI

HYDF:OGRAPH Al

Hy[tROI3F:AF'H Pi1

DIVERSION 10

2 COMBINE[I Al

ROUTED TO

HYDROG?APH AI

HYDROGRAPH AT

HYDROGRAPH Ai

HYDt:DG~:AF'H A!

HYDROGRAPH AI

t)1

fl
-. co,

1'-;-.; HY_·D_RO_'GR_·A_PH_A._I__C_P9_A O_.__0._2_5 0_.~ O_.__

,') HYDROGRAPH AT SUE:5 305. 12.50 41. 12.

tlr·------·- .. HYDRDGRAPH AI .

)~:' 2 COMBINED Al CP9B 354. 12.75 69.

~I---- --P.OU;Efi!O-----C-.PI-OA------325~-li75------ 69.---'

•--­

~~---_.- ::::::::::

"l·
)~~ _2 _toliBIHtD '1

.J '.) HYD~:OGRAPH AI

_:~
.J ':;::"i HYDROGRAPH AIr-.------ --·-~·~;~,;·IN~[I-~l-



58. 0.8860.

18.

12.75 209.

12.50 64.345.

a87.

SUB21

SUB20HYDROGRAPH AI

HYDROGRAPH AI
--I'.

'(I
·1-----HnlkOGRAPHAr---sl!B19--904;--12;75------~'04.;.-- - -'--58~--'-'--' 57.---0.85 0

.- •• ------ -- ----.-.--i ,
L) r~

t6~

If------HYDROGRAPH-AT---SUBZ2-----100.- --l-z·.5Q---

" ~ 2 COMBINED AI CP2~ 445. 12.50
9

15. 4.

'1'1u...

78. 0j_":... .....

:,/). 'JJ ..

128.

;1.... ROUTED TO CP25 , 684. 12.50

I .'
\ :-:..---- ·-~·H¥DROGRAPH-AI·-SUB23----li22i'---+2.75-

:':":

128.

1 ·~"",..

....,
,j/.

40.

H-mlBIHED-Alr--H'CPEND--36-14.----12-.-75-- -- 918.· -_... -- 264.

2.19

0.21

0.09

'1 "'I"'./"

2.39

--4.22·--·------ -- --- -._- --...._--

- 1.31-

-------------------

8.

16.

90.

149.

191.

164.

--··256.--·_··

:;
'...'.

77.

93.

87.

16.

169.

197.

268.

303.

534.

-- ··~325i· -

1235. 12.50

------------ -- . __ .

188. 12.50 ~1'?
~/.

360. 12.50 C'.,
·jl.

24~O. 12.75 591.

2597. 12.75 683.

2196. 12.75

CP25

CP29

CP29A

SUB27

SUB29

2 COMBINED AI

2 COMBINEr, AI

HYDROGRAPH AI

HYDROGRAPH AI

: ..,.

~:.-~--~:::::~:-:::-~:~:::::-
) :26;

~1-'· ... -... HYrIROGRAPH·?1----· -SUB28 .-

~ 13;'- r

f
. '::-:..:-_.-

----_._._---------------

500
1843

o

.~_ t.t.t. NORKAL END OF HEC-1 1.t.t.
. 101

...::.> ---SIIiONSS' ----job-terminated-at-25-JUN-198G-l2:-21·:43;35--- - ..

I~ Accountin3 in!ofrt.ation:
i . .. Buffered' I/O count:··- - . -- IBJ--· Pe:a~: wor~.in9 set~i:e:

1
Direct 1/0 cOIJni:390 Pe."k P:age file size:

. Page f.alJlts: 2421 MOIJnted voluo:es:
1 - -Charged CPU time:-- O-VO:01:10.41·-- Ehpsedtime: 0 OO:01:~2.61

~,-~-~-_._ ..__._----_._._-_.._---_.- - .. ---.. ---_ .._.. ­

tJ

~
J -

,---••-.------_ .••. __ - •.• --0-

;
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APPENDIX D

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



: .. :.

.:.. : ''.:~:::i· ;::/:-:
. ;" ::.. ;,,:,,:',.:..-..:\::,~.~.--::

YES

1.

1.

1.

1.

10.

12.

25.

LS O. B4
UK 2885. 0.0099

~.-l;:. .,s.,\~)-;:::~F'(}:'-"-"--I.. H----~:----B-t;;-. ----------~-,--,--,__,--~:__:_~~-~~,-----:-...,,--

'.' 'UKi/45O;': 0.0050
'UK'3020~", 0.0050
.'.' .~': .." :',... ," .....:~~:.;.,:,., . '. .:

\

',I
)
liT OUTER13B24.DAT;a---*D1A6RAH . .
L~ *NO LIST

"i,
_,~.' ID . - -- SniOl~S, LI 1 ASSOCIATES, INC. PAZ-DC-Ol ------

,~ , !-HER & ceo OUHR400P-HIGHWAY--PROJECt-C-GHC-EPHRMHAGE-PloAI/lI---------,---------
!~ ID . ALL SUBBASINS TO PIMA RD CHANNEL, EXISTING RUNOFF CHARACTERISTICS

,': ,ID 50-n, 24-HR RAINFALL USING HYPOTHEIlCAL STORM DISTUDUrION
I-,--f:r--",..~.~" !mBo _, h O:~ 100.-::---=-=-:-..- .."",-.-.~'-.. _--"--::--=-:::---:C----C:=-=~..-:-:_'""'..::-C-.-:-_-:-.--c-::=:-=:=-:-::--:~--,-:-::-:----~::--:--,..

,. 10- 5. O. -.
Ie
, KK sun
i~9. FHROK-SUB-BASI-H-l----------

i' 8AO .1242 .
~ ,." .*. HYPOTHEIICAL STORM DISTRIBUTION
~2: PH M5.,.-1..~~ri6--~_49-~67 3.0-1---3.41 2.-Sh.:-2--~-----------

-I'wij19J: o~o~~i 0.10 100•
.' : '. p.k4m. 0.0101 0.01& 0.1242 IRAP--lO.--·~lh_.-~-------------'-----------,.-
!,~i

ll~·1J ~ CP4\OUIE SUBI 10 CP4
H-.....-IlI~~r-\,f-rlH.OO__\h~_4hrh¥!2l_-IRAP_

j,9 ;1;.·Kic~lr~}i.i ••,ii .i .·.i· '..

'i:~i'fii~& RUNOFF FROIi SUB-BASIN 2

UK 1154. 100.
'2 RK 2785. 0.4540 TRAP
,~9A ...,'/,.,',:;...."... __ .'",'•.,.... .

KH:'i ROUTE'SUB-BASIN',", TO CP9 .
RK 2285.' 0.0088·· 0.016 0.5740 TRAP 12.

~:~r-4(*-SllB5i------------
.. I- KM RUNOFF FROM SUB-BASIN 5

8AO.1555

KK SUB5
KH'.-:\i".RUNOFF FROM SUB-BASIN 6

-lAO.1200 ' .
fj::6i LS. O~ ',' 84..'
~o.,O.0092> o.oa' IO,?
• ~~ .1~~tr.V:1T075 O.Owo::!'''''.:;8''''O-"'P1IR'"'APn-~-''-O.--'100:·~--v1Y£~S----'----------------

.:' Kf: CP9B



..:-;.:~.> -.

YES

YES

I.

1.

1.

O. 100.

15.

25. 1.

17.!RAP

O. 84
64.31 ..
,,5."'69

0.1611 IRA? C" S...J.

T---J'Ir-t:Tn:rt'lr--~--'-------------.-------

RUNOFF FROM SUB-BASIN 13
1.

)\.
"

-J._lf---t'1Ktlr--_..,-C_O_MB_IN_E_H_YD_ROG_RA_PH_S_C_P9_A_&_S_U_86 ----------,---------
KO 1.

.-:-j HC 2.
~ ,;

,--~ KK CPI0A
Ktl P.OU!t-m-ro-tPt110r------~--------~------------~-

RK 2665. 0.0067 0.016 0.SIS2 TRAP
KK SUB7

,. BAO.IOSO

I ::J:~:di o~o~i o.:~O IRAP
-~ KKSUBS+9

1I!.:~1·P:~!uno~-SI7:4.
. - . o------~-------~---'-------'---'------'----....;

60.10
0.3198 TRAP



'; .. :.'.:;:>:~:_. :-. ":.-".,: '....

..... : .-;::~ . '...

YES6.

7.

6.

I.

10.

TRAP

J . P 6. 5. YES
}{K SUIl17

«O~.···· 84:
53.79

0.0712 TRAP e- 6. YESoJ.

KKSUB20
KI1 RUNOFF FROHSUB-BASIH 20

AO.0218
LS.;i9~< 90~ . ········90.
UK. 120. 0.0083 0.06

---14K--7+'1~fh..oo9B--M6-6 ~B-.{l3-----------~-------------.-----

RK 1510. 0.0079 0.032 TRAP
Kt: SUB21

..B~O~2765R~HOfHRe/i-5UB-BASi·*"N ~21i----------------,----_,.,..;.-=:=./;.,-: ...=:.""'"'>;""""...•..,-.----,----------,-=.=.....=.•'i=i.:-.;->"""".,:-,-<.Ai

LS;./:· O. 84. ". .
~ ....;. ~>;.-:' ..

66.69
~ it: 5310. 0.0075 0.037 0.1402 TRAP

~ f~I~JH£ HmDGRmJS SUSi4 I sum
9 He 2.

I
\ HBM16r-:...:--.....:------'------------------------------

t, KI1 RUNOFF FROH SUB-BASIN 16
"2 BAO.1133
~ ~ LS O. B~ O. 84

)

'~I,i
}-I KK· SUB15
~ hJ ~-f{nB:r-O-.1-40-2~Rtlnl1RO'lt'H~FiDonOW-1I '1:ISUlmB'='I-Btll"ASc:1IltN""l~:l-------------------------------

_.' LS O. O. 84
• 1

.- 'l· UIC 830. 0.0102 0.10 24.54
UK1170~ 0.~098 0.10 75.46

, 1,;6r_KrtB~:-~_.OI59rS RU..;..'~_'~,fFlT·J_R..;..OH_S_U_B-_BA_S_IH-,2,-2_-mr_---. ~ -----~-- _
LS O. l'J4. O. 84 •
UK 370.' 0.0176 0.09 50.76



RAPnn__ _·-.J;Sf--.------'1'1'-.-----.-----~==_::=_::_===----~--..,..

'I
)

l
UI{ 490•. 0.0179 0.09 49.24

!;I RK· 3630. 0.0152 0.03 0.05~kAP

_..~; li,21
1

1(1< CP24__iii KH COMBINE HYDROGRAPHS SUB21 : SUB22
III He 2.
lI-! KI< CP25A
. ~ I(li ROUTE CP24 TO CP25A
,~f:24' . ..,
l~ h~ RUNOFF nOll SUB-BASIN 24

1. 13.

." -;..-: .<::"'; .,;.:: ," :. ·'::.,~::.;:,:·r ,.:::.:,-.. ):~:\<.;.;::: ." '. ... : ..;;
. :: ...•.:< ....-. :.';.:

6.·· ····yES

8.

2.

25. 1.

90.

84.

TRAP

LS O. 90. O.
UK 175. 0.0171 0.09 19.70

1----+--'-I-Ilil--'-G5~8 O. 09 eo. 30

~}:~~e::Om:·:,HJUB~::~1-71--1--TR~AP---3.--7-.~---- __---'--'_.:........ _
He 2.
KI{ CP25

I OUIE CP2SA 10 CP25



*A U.S. ARMY CORPS OF ENGINEERS

--,_._---

-----_.

FLOOD HYDROGRAPH PACKAGE (HEe-I) *

III
•:"•.1 UK 985. 0.0081 0.0& &9.2&

_ . ~2nO. O.O~6 O.O~ O.U~ r~p~~~1~~~~3~w.~~nl~s~~~~~~~~~~~~~~~~~~~

~-J 'KK' CP29
~l ~ i Kit COMBINE HYDROGRAPHS CP29A. & SUB28
.. tie ~
l~ ~a{ SUB;9

, :: : KH RUNOFF FROIl SUB-BASIN 29

t -*O -1.. .. -
I BAO.3230 ,--
;9 L5 O. 92. O. 92.

rn
~954 9.06 32.54~---------~----------,---------

i~ UK 1710. 0.00&4 ,0.,O&,~7.4&
, RK 5730. 0.0051 0.025 0.3230 'TRAP 50. 3.9 YES
~' I{I{ CP£ND-D~-------,-----,--- ------.---~---.-----~-~---";1 Kit COMBINE HYDROGRAPHS CP13 & SUB29
J~ KO' 1.
'i's lie 2•

.f;-:+---------------

·I'-.----~---------------'-- .... - ,.' .
·I~~~-----'-----------~·······:·:··~')·:··,.",.':~';:.y

·i-----~---~--~--
'1 -£1



:: "" .

PAGE 1

x
xx
x

x
xxx

xxxxx x
x

Y:l.XXX
X X
x
x
x
x x

XXXXX

xxxxxxx
x
X
XXY:l.
X
x
xroxxx

HEC-1 INPl1I

JtDIAGiA~·-----_·--~----~"""---~:._ '--::~:':"'~--:"';:":L:/--::.:~:.:'.:":: :"'~.::::.~":~:y~-:-.. -:":.".~~~.-:-..-~:~-:".~:."'.".-.
,-, "~'"

..

LINE ID ••••••• 1•••••••2•••••••3••••••• 4•••••••5•••••.•6•••••••7•••••••8•••••••9••••••10

THE DEFINITIONS OF VARIABLES -RTlKP- AND -RTI02- HAVE CHANGED FROK THOSE USED WITH THE 1973-SIYLE INPut STRUCTURE.

~---c--------_-:..._---'------~-------------

',I,
\ I *. "1>mFTCEF't'lRUrAR.,Ynr-r11r"98r-lor ---:l*;--'---__-,-.. -r*_TH_E_H_YD-:R0!:71L;a-0G~ICt'l"'I'I1ENmG""l:'IN""EET!"R!"I'IH_G_CE_N_TERl...-.r- REVISED 30 ocr 81 A * 009 S£tORD StREEt)\: * * * DAVIS, CALlF02HIA 95616
-~I : RUN DATE 25-3 TIllE 14:2 ; . .: (916) 440-3285 OR (FrS) 448-3285

t~; ***************************************** ***********************************~':J-...-----11-".-----------------X-X

-t W
I~ x X
I .I : ~'1-'.":'"..,..,.."j"(\-:".. ".-":--.:-:"")-;)"•...•.....- -.•••"•. .::"..- ------,---,----,------------,--.,.-----•....-......•.•--/;-;-•..-: ..--;-;:.--,....•--,--..•• -.•••••--.-\---.-\:--.••...•.•.- ~.-.-.-;.::;•.-.••..•- .

k,1 1;·;~;~GR1l" 'mACES ALL PWIOUS VERSIONS Sf '&-1 RROlIR AS REel 'JAN iii.REtj~,ti:I~ .. ;.J~1;f,: ./ ..

•



(VI ROUIING" (--->} DIVERSION
1-+~-;Hl -+-+-f'flIiIlffl"fOli"i---'--1(+-(........;-)RntliH GP DfVERIEIrFfi}II--------.,.- -----~----------

;' , ....., ,,':c";:.: .. ,;",'

....•• 'i ',S~~l···
lJ
V

14 CP4A

.' ':: ,:,;.;;:::.:. ..::~,.:,~: :::; ,,: '.

. ::::.: .. ;.•.:'.::;..:.. ,: '.::.: .

76

79 CPIOC:.: •••••••••

V



124

SUB15

CPlG••••••••••••

CP25A••••••••••••

V
CP25· ..



SUB23

•11

CP25 ••••••••••••

SUB27

v
SUBZ8 AM..

CP29A••••• 1.1 •••••

198

IT HYDROGRAPH TIME DATA
NItlH l~IfImm:S IN COMPUTATrOIMNTEMIt-t----------------

IDATE 25JUN86 STARTING DATE

205

208

215

232

"222

f----'- ~;-----.- ~I-I-_~

V
SUB25 A**

I-----~;-----~-_---JV-­

V
SUB26 IrH

------------ SIMONS, LI 1 ASSOCIATES, INC.. PAZ-DC-Ol -----------­
DELEUW, CATHER SCO. - OUTER LOOP HIGHWAY PROJECT CONCEPT DRAINAGE PLAN

r-~",",.:~.• ~.~-..,..---.,...---Al.A.LHUBMS!HS70 PIMA ..R1l .. GHAHNElry-OOSHHH~ARAS!EIl~1S.oiIE-tiICIrliS-------.,...-
"j~~'{, ..... '.. :;, ..... 50;YR, 24-H2 RAINFALLUSIHG HYPOTHETICAL STORKDISTRIBUIIOH·; .." :>ij;

-~~r-~----4\lllPiJHt}HiROIri'AR1ADl;£:s-S-'--------------'-'-----------'-~-'--'---'--'--------------------

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL

r--~--~--QSCAf;---· -~YDROGRAf'fH'l;{}r--SeAHLe1------~---------------

"''~I
)



20.

12.

FLOII

25 JUN 1845 76
25 JUN 1900 77 19.
2WlltH91S. 7S\. . IS •.
25' JUN··1930 79.' .(: 17r:
2SJUH1945 80. 17~:
25" JUHOO&-O--*elf-'--'---Hi6;,.,....:
25 JUN 2015 82 15.
25 JUN 2030 83 15.

.2S-.ruIH04S- -84-4---:11-40
25 JUN 2100 85 14.
2S JUH 2115 86. 13.
2S-3Ulf"'21*--~7 J3.
25 JUN 2145 B8

O. A 25 JUN 0615 26 O. /c 25 JUN 1230 51 136. A
O. * 25 JUN 0630 27 O. A 25 JUN 1245 52 215. A

. . '.' ~05> ~'9S h .•O&.. ·.·••.·.. ;.:...·..:...·A:>~ JUH130e. 55'4
3

.•....:.: .... "'220224.~. AJ. 25 JUl(. 07 0: '. '. ~5' 25 JUH 1315 *
A 25 JUH 0715' 30... . ... ~. O~~: *25 JUH1330 55 172. A* 25>JlJtH736316~··*'·25JUtn345· 56 H3.;'
A 25 JUN 0745 32 O. A 25 JUN 1400 57 120. A

O. A 25 JUN 0800 33 O. A 25 JUN 1415 58 101. *
O. * 25 JUH-OOi-5--34 O. * 2S-JIJlt-t.\30 59 87. A
O. *< 25 JUN 0830 35 O. * 25 JUN 1445 60 75. *
O. * 2S JUN 0845 36 O. * 25 JUM 1500 61 &6/ *.
O. ~H~oo---,s7 O. * 2HUlf-lSlS 62 S8.},
O. A 25 JUN 0915 38 O. A 25 JUN 1530 63 52. A

.. 0:
.. 0•.
... 6.

O.

2S JUN 0000
25 JUN 0015 2

tt7"*'~It*/IJ,#*JtAAilJWll:ftit.**AAItillU**llMtft;;'AAMIiJJJ.AAAMWJ.MAM/r.MW.WW~AJJ,MMMMM~W~M.AAWllJ
iti.;i·· . * .. "x i .• ;, ..... < ... "'/c' ..

"DAMOHHRMH ORD FLOII * DA HON HRtiN ORD FLOW * DA HON HRMHORD FLOW * DA tlON HRtlH ORD

* ft *



0.09

;..::-.

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM

·:~tj< -:

15 MIN 6HI~HR . 3 H2-6-HR 12 Hi 2....H~Ar\ '!DAY ?~DA'f-Y -----,----,---,-
i~2t<\:2.23~:·'· ." 2.67 3.01' 3~4f 3.~ 0.00\ 0.00> 0.00 0.00

•.••• HYDRO-35 •••••• ••..•••......•• !P-40 •••••.•.••••••• ••.•••••••• IP-49 •..•.•.....

SCS LOSS RATE
S!R,.,.IL---O~.2'HttlmL""ilmRACtl0trH----------:---------------

CRVNBR 91.00 . CURVE NUMBER
RIItiP . 0.00 .' PERCENT IMPERV IOUS AREA

KINEMATIC WAVE

37 15

'il
)

25 JUN 0315 14 O. * 25 JUN 0930 39 O. * 25 JUN 1545 64 47. * 25 JUll 2200 89 12.il 25 Jtllt 0330 15 O. * 2S Jt:IH ~45 40 O. * 25 JtlH 1600 65 43. ;. 25JUlH2~

'I 25 JUH 0345 16 O. It 25 JUH 1000 41 O. A 25 JUN 1615 66 39. * 25 JUll 2230 91 11.

25 JUH 0400 17 O. * 25 JUH 1015 42 O. ;, 25 JUN IfJO 67 36. A Z5 JUN 2245 92 11.
2S JHlf &415 19 O. ;. 25 JUH 1030 43 e. It 25 JUN 16~5 68 33. ;, 2s.J~ 93 11.
25 JUH 0430 19 O. A 25 JUH 1045 H O. * 25 JUN 1700 69 31. It 25 JUH 2315 94 10.

s
25 JUN 0445 20 O. It 25 JUN 1100 45 O. * 25 JUN 1715 70 29. * 25 JUll 2330 95 10.

~S 96 lOr
ZS'JuH051S . O. -* Z5 JUH 1130 47 O. It 25.JUKIZ4S 72 25. * 26 JUN 0000 97 9.
25'·.fuN·0530··· o. A 25 JUH1HS 48 O. * Z5 JUH 1600 73 24. * 26 JUH 0015 98 9.

5 O. * 25 JIJH 1200 49 2. ;, 25 JUK 1815 74 23. ;, 26 JUH 0030 99 9.
25 JUN 0600 O. A 2S JUN 1215 50 14. It 25 JUN 1830 75 21. It 26 JUN 0045 100 8.

A A *.

W***AW:JtAAAAAJt~****W~

PEAK' FLOV.··· !IKE'" MAX IliUM AVERAGE FLOW .•.•.
(CrS) (HR) GIIR 24 IlR 72 IIi 24.75 IIR

224. 13.00 (CFS) B3. 25. 24. 24.
(INCHES) 1.707 2.017 2.017 2.017



"''jl
)'

I
38 UK OVERLAND-FLOW £L£tl£NT HO. 1

L 1154. OVERLAND FLOIf LENGnl--------------------------
r ,- 5 0.0052 SLOPE

):: I H 0.0&0 WUGHN£SS COEFFICIENT

1--------~PAo-----'lh'l:OOrr-.trO -!ptRcrNt1lHtl!lSAS1N
'; , 39 RK MA IN CHANNEL
~ L 2785. CHANNEL LENGTH
,------------(l-----,----rr-~l---<lWrP-E -----------------------,------

'I N 0.016 CHANHELROUGHN£SS COEFFICIENT
n CA . 0.09 COHIRIllUiING AREA
~~------~SHAf'£t;-- ~---lIRItP---€HANH£HHAP'P.-£ --------~---~--------
,_ \riD 12.00 BOnOli WIDTH OR DIAHETER

;Jf Ri~SI~ IY: i~~S:~E~OO:f4,:l--------------------
I '

0.02 0.25 233.
0.01 0.02 358•

SUMHYDROGRAPH AI STATION

0.01 0.000.02

0.01
0.01
0.01
0.01
0;01

25 JUH 0715 30

25 JUN0545 24
25 JUN 0&00 25

:-------'~;ijH615 26
25 JUN' 0630 27
2S JUN 064528 .

.. 2SJUH033o.o~01,o.oi./ I. 25 JuH 1600i?:O:02;('O~OO'> o~o2':<'
25 JUN 0345 0.01 0.01 Jc 25 JUHl&lS" <o.O~". ,., 0:00 . 0.02

------;2~5'-J·JUN--0400L.-....,I-/---fJ,O.,..u.O-l-l--JO~.wOl_-Q....U -____,-J,I,~-_1rA.-~2~5_.sJl/H..._.l.630' 0.02 0 00 0 02
25 JUN 041S 0.01 0.01 II 2S JUN 1&45 0.02 0.00 0.02
2S JUN 0430 19 0.01 0.01 I. 25 JUN 1700 0.02 0.00 0.01 36.

4~0 e.01. 0.01 . ",A 2SJUW15 70 .O!Ol,,;O:"". 0.01, 34-.---,-
25JUN 0500.> 21r, 0~01·0.01;· ,'.' A'> 25JUN 1730P:; 71; . 0.01;> 0.00. 0.01/\\. ",. 3320.•~·'..·.f·.,.j:~'
25JUN 0515' 22 O~Ol 0.01 . hi ..' 25JUtf1745<no.oi:t 0'.00> o.of.·

-"""""---~JHH-e53(~29--~""*'-~~~)G-----~~.:...+.:.:.....:.....---'--?M'HtRH_800:}730~OlO.O~.H' 28:";'
0.01 0.00 O. Jc 25 JUN 1815 74 0.01 0.00 0.01 27.
0.01 0.00 o. Jc 25 JON 1830 7S 0.01 0.00 0.01 25.
0.01 O.OOf----~ A 2S-JUlH845 76 o.~o 0.01 . 2+.--
0.01 0.00 o. * 25 JUN 1900 77 0.01 0.00 0.01 .; 23.
0.01 0.00 O. Jc 2S JUN 1915 78 0.01. 0.00 0.01 22.

!-----'-"2:".HtHm-~9-~_<t}-----1~-_(r.{~--ih_--'*Jc----,-2S_JUH_l_93o___q9___M~?~

o. * 25 JUN 1945 80 0.01 0.00 0.01 20.

,

)I,_~~
.. ...u,; D RAIHLOSS EXCESS . COHP Q' .



"'.~I
,

IOTAL RAINFALL = 3.82, TOTAL LOSS = 0.97, TOTAL O:CESS = 2.84

--.. ? ~:? .:~~ .. --. --.
.' HYDROGRAPH COMBINATION

ICOHP .' . 2 NUMBER OFHYDROGRAPHS IDCOMBINE

OUIPUI CONTROL VARIABLES
---lIPRNT -}-fRmT~NTROl;l:------------------------

IPLOT 0 PLOI CONTROL
GSCAL O. HYDkOGRAPH PLOT SCALE

)1 .25 JUN 0730 31 0.02 0.01 0.00 O. * 2S JUN 2000 81 0.01 0.00 0.01 19.
I . 25 J~5 32 &002. e.o~---o. ;. 2S JUH-201S 82 e.el e.ee e.el 18.

H
25 JUN 0800 33 0.02 0.01 0.00 O. * 25 JUH 2030 83 0.01 0.00 0.01 17.

) 2 25 JUN OBIS 34 0.02 0.01 0.00 O. * 25JUH 2045 84 0.01 0.00 0.01 17.
~~.oo o. Ie 25 JUH 2100 85 .0.01 0-.00 0.01 I&.--

• .' 25 JUN 0845 36 0.02 0.01 0.01 O. " . 25 JUN 2115 B6 0.01 0.00 0.01 16.
-:~, 25 JUN 0900 37 0.02 0.02 0.01 O. * 25 JUN 2130 B7 0.01 0.00 0.01 IS.

nl ~m-3~#----4.-{l1 O. I. 25-JUN ;/145 ~1 0.00 0.01 15.
i . '. 25 JUN0930 39 0.02 0.02 0.01 O. * 25JUH 2200 89 0.01 0.00 0.01 H.
, . . ... 25 JUH 0945 40 0.03 0.02 0.01 O. A 25 JUH 2215 90 0.01 0.00" 0.01' 14.
i~ . 02~01 O. A 25-JUH 2230 91 0.01 0 00 . 0.01· 13-

25 JUH 1015 42 ..Q.030·.02 0.01 1. A 25 JUN 2245 92 0.01 0.00 0.01 13.
25 JUNI030 43 . 0.03 0.02 0.02 1. A 25 JUN 2300 93 0.01 0.00 0.01 13.

~i ~UH 1045 44 0.~02 0.02 1. A Z5JUN 2315 94 0 01 0.00 0 01 l~./,1: 2S JUN 1100 45 0.05 0.02 0.02 1. A 2S JUN 2330 9S O.ot 0.00 0.01 12.
I ;:Si 25 JUHl115 46 0.05 0.02 0.03 2. A 25 JUH 2345 96 0.01 0.00 0.01 12.
j.:: ", 25 Juil 1130 4? G.O? ~.04 2. Ie 26 JtJH 0000 97 0.01 0.00 0.01' 11.

I
'~: 25 JUN 1145 ~a 0.22 .o.oa 0.14 3. ;. 26 JUN 0015 98 0.00 0.00 0.00 11.

i : 25 JUN 1200 49 0.47 0.11 0.36 A 26 JUN 0030 99 0.00 0.00 0.00 11.

I 191.;....\;;.;i;;;':,~~~4:~d 50 1.47 O~-hlli;i:i::.2'J~}i;7~0,iO?~~ ...~.. iO.;~~·f:.~O;'i .. ,10.

**W.ww.AA~/JJJ.MlJJJ.llilJJJ;;J;*WJ..1r.***uAA**·*****lli~**~**~~fJJjJJ.
::::, --::_; .---: -: ---:::;:.:::-/:-::<:>:-::-:.:":>:-;---



82 He HYDROGRAPH COKBINATI0N
r--------~IC'"l'lO'."I'{P!l----~2....,IWHBER"'OFtrfDROGRArlts-ro-CO/'lB1NE~ ----------------"---

-------,..,r*mJ.M.m,~H~*r*-----­
II II
Jr. CP10C *'
11 '. ". A

f-'-mn;o--utrrPtiicmmtQt""tlAR1AD:Lt'lE~S.......· ---"------..:.--'-------..:..''':''i:.;..::~.. ;;...'.=,:..........-C----.:.._---..:.---.:..---..:.....:..:.......'--....:.-_

1 PRINT CONTROL
o PLOT CONTROL

:---------1'let'''M-~--o-;---mDROGRAf'!t1t1)t-SCAtE'-----·---------

J

II
j

I'. .. *11******************************;********************************:11****************11*****1111*******;****************************.

" Cl DA liON HRtlH ORD FLOW * DA HON HRMH ORD FLOII Jr.. DA HOIl HRMN ORD FLOW * DA KON HRtlH ORD fW
. , ** II

I, 25 JON 0000 1 1. * 25 JOR 0615 26 O. * 25 JON 1'230 51 346. A 2S JON 1845'-' 76 34
:'. 25 JUIl 0015 2 O. * 25 JUIl 0630 27 O. A' 25 JUIl 1245 52 624. Jr. 25 JUIl 1900 77 32... :

:'f'l 25 JUIl 0030 3 O. * 25 JUIl 0645 28 O. Jr. 25 JUIl 1300 53 524. Jr. 25 JUIl 1915 78 31
~s-Jmf1}0'45 4 ·0. -r-~SJUtr070o---29'---'-.. ~.,- it . 25 JtIN 1315 54 390. i\ 25 JlI1r1930 79 ..'Ifj
• ~ JUIl 0100 5 O. * 2SJUIl On5 30 O. Jr. 2S JUll 1330 55 299. 11 25 JUIl 1945 80 28.
~ 25 JUN 0115 6 O. * 2SJUIl 0730 31 O. * 25 JUIl 1345 56 239. *' 25 JUll 2000 81 27.
,-,-._, 25 JON 0130 7 O. A 2S Jtllt074S 12 O. * 25 JtJN 1400 ~7 197. * 25 JUN 201~ 82 20:

I 25 JUIl 0145 8' 0>' ,* 25 JUIl 0800 33 O. A 25 ·JUIl 1415 58 165.* 25 JUIl 2030 83 25.
',12 25 JUll 0200 9 0.· Jr. 2S JUIl 0815 34 O. Jr. 25 JUN 1430 S9 141. Jr. 25 JUN 2045 84 24.

:5 JUNO:15 10 O. A 25-jUtH830-~ O. A :j-;}tjjf-1445 60 122. A 25 JUN 2100 85 23.
'11'31

25 JUN0230 11. O. 11 2S JUIl 0845 36 O. * 2S JUN 1500 61 107. Jr. 25 JUIl 2115 86 22.
1 .···.··<25 JUN02~5 12 O. * 25 JUIl 0900 37 O. * 2S JUH 1515 62 95. *' 2S JUIl 2130 87 22•
. he l 25 Jb'N 0300 13 O. A 25 JUN 0915 38 O. k 25 JUH 1530 63 84. * 25 JUH 2145 88 21.

'1".. 1'." 25 lUll 0315 14 O. *, 25 JUN 0930 39 O. A 25 JUIl 1545 64 76. * 25 JUN 2200 89 20.
. 2S JUN 0330 15 O. * 25 JUN 0945 40 O. Jr. 25 JUIl 1600 65 69. * 25 JUIl 2215 90 20.

h 9\ .; •• ;.f~;:J~ ..9?4~ 1& . e. . * 25 JUIH-OOG 41 1." ~H 1615 b6 63... t. .. 25 3UN 2239.. 91 19.
~. '/?:;;2~JUN.9400 lZ·,ij·"()/l25 JUH 1015 42' .* .. 25JUH 1630?6Z,;' 58~7~* "5 JUJf 2245'92: '. ': 19;

... !"".r~5,Jp~041~ .18'\'/0:*< 25JUH 1030 43 ";;':i;:;i ~;i/ :. :~:,.:~: ~~r ~'; i::
45 3. Jr. 25 JUN 17lS 70 47." 25 JUN 2330 95 17.
46 3. * 2S JUIl 1730 71 45. * 25 JUN 2345 96 17.

,lf~.I~t}tlt f~f~tIf••i-~!i'g~i;:'~/ii~
* " "

-jl,;~:_ll_*;~;~;;~ti~~i~i;~::
2.175 2.176 2.176 .

95. 95. 95.



36.

47.
44.
42.
40.
39.
37.

1.14 SO !'II'

91 f(Q OUtpUT CONnOL VARIABLES

Hit wltu***Altlc'iuw #..iJ**ItItf.* **11 It** Hi. w. ItU w. u* AAA AU *iAllAAWJ.Jt*t'Hir**t;~WfJJ{ltiJcili{ill·w*ic;.·~
'," - .•. , ' - >.,,"-.-_.'.-:.- .•...... :;..•-.:-:,.~.-.. , -.- - ,'. ' .. ~ -', •.. :_~- .•.:::<~:<.. -",., ..- '.:- ",-. ".:,..- ..~':'-'.~ ,-- ;:... - .. '--~'.::;;.:'

:.: .: ",' ::; ::./:.=; ....:.. :' - . >:~::~, ..:~<.~.~';." ::'::::';'. '~<.;, :>:.....;::?

1\6, 25 JUN 0130 7 O. A .2S JU}I 0745 32 O. A 2S JUN 1400 57 279. *. 2S JUN 2015 82
25 JUN 0145 8 O. A 25 JUN OBOO 33 O. A 25 JUN 1415 58 232. A 25 JUN 2030 83 34•

.1-!-__,_...,-.~-:Jl:IH-wl){)",-.,.,...lj--__,_-ih-...,--,\~~IUH-G&¥.~-34-__,_-o-.--lt-~a-J .. ' UN.~.430.5~.>< 197. .J,. 25 JUN 2045 84 33•.

::::......••.••.:...•..••.•.•.••.•••·252$...•JJUu~.· ••• ·00232105.. i'10 25 .JUN:l.45Y60<;,... 17~f·i~?i~;i..~ijUH·2100;· .' ~): .... ,r.32•.••
nIl':» 25 JUHlsOO.61t\. un> i.{2S JUN 2115: 86 ·····31.

.... 130> 81 ... , 30~

25 JUN 2145 88
25 JUN 2200 89

It
A A

r--1~~t#j#ldl#*:~~#JtlW*IcJ#*WtAA1tl~Wt*JtWtIt*WAA**ItJtWJJJt~~~

.:."~_~~p-~'~·~~~~~~20~%~l~0~>'~~~~~· ~~HH~i-"~2Z~~~~ ~~0Sm0~' "-~' '~~~~'
6~. 6~.

2.171 2.171
t:t----:-,-----:---:---:--:-lfAl7."'H*=~u.--__,_~l-r--..,.....)~__,_--m:...- • ...,.....,..~--:-...,.....,..=,--,--,---,,-~,--__,___,_,--.,......".. ><.; ;.::. C'.,'",' .... ; :),::.;:.....:::,;:': •••

HAAAAHHAH-A
IIA

--:-~c-Y.~--i*--<SUtB':BIlTI-T*----~---------'-.------------------

II .' *
HillHHHJJ.A·

f------------------ioffllW6RAf'H--AH?JlIArf'fIffiOH~-'-ie~pti}~~e--~-----------

.t:__ill_W_********-=*::=:::~* W

,: DA liON HRIiH ORDFLOW t DA liON HRIiH 02D Fl.OIl·~ DA KON HRKH ORD FLOW":DA liON HRliN ORD .. . FLOW
• A . A . . A .).J 25 JUN 0000 1 1•.. A 25JUN 0615 26 O. A 25 JUN 1230 51 438. A 25 JUN 1845 76
tl · 25 JUN 0015 -'2 -, 1. A25 JUN 0630 27 0." 25 JUN 1245 52 B18. A 25 JUN 1900 77

-~J' ~ :.:.~~:.".". : ~: ~., ~:~: ~ :::;: ::;:~ ~.... ~~: )~ ::i;; ~
i 2S JUN 0100 . 5. . O. l 2S JUN 0715 30 O. A 25 JUNl330 55< 437.A< 2SJUH1945 eo
1\~1'25 JUHGns" (, e. f" is JlJN G?30 31 O. II 25 JUH 1345 56 343.·,{ ..... 45 JlJN 2000 Bl



DX (FI>
S72.Sv-O-,...----,----,..,.----,--,--,---_---,.....,.---
662.50;'\>./,. ..,

SCS LOSS RATE

i.i;ci:i"i~:: ~:~:;~::ACrnI*,H ------.,------..,...,.......,...,.......,...,........=./.-.=.=..•:..=.--. •··.-.·••.•.-<={=i·-.. '-"="':'-'"

RUMP 0.00 PEiCENI I1iPERVIOUS AREA

93 LS

." . . .

':~bl ~**********ft~***~*********~ftft*******A************A*~*A**A**A**A**A*A*A*AAAAA*~AA*AA***A~AAAAAAAAAAA**AA***~~**~

-,
tl
I

')
IPRNY 1 PRINY CONIROL

;~I'----------T1IPtOI'I'-T----f'rO......;P~I;----------------------
, OSCAL O. HYDROGRAPH PLOT SCALE

.ll.il~-----S~UBBASIH RtlHOF~F-ftJDA/l'I'TtrA--~-------------------------
';
'1 ~

;--'1 92 BA SUBBASIN CHARACTER 1ST Ies

!1-------P-iE--C-IP.,,:~A::~~D:!A M6 StlBBASlHReAf:t-----~----~~--::-7"""':=:-::-------~-

ll~'--1-0-P-H----------DE-PT-H-S-FO-R-O--P-E-RC-EN-Y-H-'-YP-O-YH-EI-IC-A-L-SI-OR-"'1--------------

"I: 2 ••••• HYDRO-3S .", ... •-. ••••••••••••••• IP-40 ••.•••••••••••• •• ••0 •••• ••• TP-49 •••••••••••
r·~------5-5~MrHIN~--ll~S-f\-!i~IHi__b<~HH!iDlH-I--2!-2-HHRR---;33-HHiR!-~6.-+1HR_-1-2..HR--;2HiB-__2 DA¥ 4 DA¥ 'DA¥ )o-DIA-JA¥f-------.II o.r,S 1.27 2.23 2.49 2.67 3.01 3.41 3.82 0.00 0.00 O.OD 0.00

[-,.;-.-------'---------~Sffi_!GIRK__ftR£A-A :---'00-%--------'---------'--­
;'5:

;1
'i I

'lie
,'E1 KINEIIATIC WAVE

);1:, )~:·~~~l·JJf~j~;j_m~~N-'-i";t""-,""-~.~_j:-.••. --,<_{~,~.; _;',-=--(j...:..··.······.=:~=:·~:·=;:;,=~:-=--~·_~£'-'\-'''-:,~-'-.;":l...:..E·;=•• ·==--'==t.;...~~·....:..~;~-'-f£~~:~.;...;~~1...;;;_~;~1""'I-'-fjff-.;.....<~~
.J ~;; L

386.o.

HYDROGRAPH AT SIAIION SUB11

0.000.01

0.00
0.01
0.01
0.01

0.01

1
2

0.00
0.01

3 0.01
4· 0.01

6

..IJ.*~AAUwMItJJJt**illliJc***~AAAlli**f.AlliJ;A**lliAA**llif.AAf.~~~~WJJ.

i:"~~;ORD RAIH;i:' COMpo G ..'.:'. IltrllO~~~~··:pi.gss·;ii~~Ss'>:".::~';,~':<
/{

0.00 l. A 25 JUN 1230 51 0.27 0.02 0.25 507.
O. O~·_·----"f-;l.,~-"*A--~.r-JUH-l-2~aor-y..o.-vlOaS---IOfr. Owl-~O·.07 928r-
0.00 1. A 2SJUH 130053 0.06 0.00 0.05 831.
0.00 1. A 2S JUN 1315 54 0.05 0.000.05 646.

'-----fr-;JUNL.fl1~-5--~+_~~~~---+...___-+--=--~ ..HUH--1-3*-S-S---O~4 ..... OjOO,-~e...e.e+4 -~4S3r--

25 JUN 1345 56 0.04 0.00 0.03



24.
n.

0.00 0.00 0.00
0.00 0.00 0.00
o 00 0 00 0.00

'o.oi;(o~oo·.·.·. 0.01".··.·
.,. o.oi£ ·,····.O.OO,:····;.O~()l.·< ..•
'., 0 01...· o· 00 0 01 .•...

TOTAL RAINFALL: 3.82, TOTAL LOSS: 1.07, TOTAL EXCESS = 2.75

34.
33.,

71
")1 ~25 JUN0130 7 0.01 0.01 0.00 O. A 25 JUN 1400 57 0.03 0.00 0.03 312•

._ 2HUlHHS e Ml e.e~>&-G---<Ge-,..--~·'*-A---',!,2:s-.lUN-H1S 58 O.G3 GiGG GiG3 2WJ-
) r ~ i 25 JUN 0200 9 0.01 0.01 0.00 O. * Z5 JUH 1430 59 0.03 0.00 0.03 220.

II ;~~~~ ~~ ~:~~ ~:~~ ~:: ~: : ~-i~~:~; ~:~~ ~:~; i~:-
~ 25 JUN 0245 12 0.01 0.01 0.00 O. A 25 JUN 1515 62 0.02 0.00 0.02 145.

JI] 25 JUN 0300 13 0.01 0.01 0.00 O. ;. 25 JUN 1530 63 0.02 0.00 0.02 129.

'~ ;; :-:: :~ :::: :::: ::: ~: ;~:t: ~ :::;.::: :::; lit-
"./ c., 25 JUN 0345 16 0.01 '0.01 0.00 O. A 25 JUN 1615 66 0.02 0.00 0.02 96.

I 25 JUH-0400 17 0 01 . O.rC-~--O~ -0-. A 25JUN 1~7 0.02 0.00 0.02 29
J ! 25 JUN 0415 18 0:01 0.01· 0.00 O. A 25 JUN 1645 68 0.02 0.00 0.02 82.
" l'.,!-·~-' 25 JUN 0430 19 0.01 0.01 0.00 O. A 25 JUN 1700 69 0.02 0.00 0.01 77.

1

,1-[-- ~UN-~ 0.01 0.01 0.00-- 0 * .2S-JUN- InS 70 0 01 0 00 0 01 72
25 JUN 0500 21 0.01 0.010.00 O. II 25 JUN 1730 71 0.01 0.00 0.01 68.

Id 25 JUN 0515 220.01 0.01 0.00 O. * 25 JUH 1745 72 0.01 0.00 0.01 &4.

I
,J --2WlliI-C520 23 0.01 0.01 0.00 ---0. ;, . 25 JUtw-Soo 73 0.01 0.00 0 01 61
I' 25 JUN 0545 24 0.01 . 0.01 0.00 O. A 25 JUH 1815 74 0.01 0.00 0.01 57•
. _-, 25 JUN 0600 25 0.01 0.01 0.00 O. * 25 JUN le30 75 0.01 0.00 0.01 55.

::81 25-JUN4l111S 2110.~.01 0.00 O. A ZS::JUN lS~S 76 0 01. 0 00 0 01 OJ,,

I 25 JUN 0630 .• · 27 0.01 0.01 0.000.. . Ii; . 2S JUN 1900 ··77 o.or 0.00' 0.01 ..• 49~
, ! 25 JUN 0645 28<·. 0.01 0.01 0.000. II 25 JON 1915 7S< .0.010.00 0.01·· .....•• 47;
: ,21 25 JUH 0700 29 . 0.01 0.01 0.00 O. Ii . 2S JUN 1930 79 0.01 0.00 . 0 01 ~5 .
H

1
25 JUN 0715 30 0.02 0.01 0.00 O. A 25 JUN 1945 80 0.01 0.00 0.01 43.

. .. 25 JUN 0730 31 0.02 0.01 0.00 O. *. 25 JUN 2000 81 0.01 0.00 0.01 41.

I "~f,~~~'llli!~~.i.~~lIit~"~;r~1fj.1.~t~.I:l.
..•.. ') . .

25 JUN 1145 *
25 JUN 1200 ~9 *

-··,I.~:~I----'-""25;)-JUN-l2~O . ~

.~ ********************************************************************************************************************************
,-,.,1;_----' ------------

I;
,J
, - '...,..'--P1PE~AIHL_{)w___c,-lI1iEE_· --------#tlAX-IIiUM-AVEI<AGHhg'w-!J--'-'11 ,. (CFS) (HRl 6-HR 24-HR n-HR 24.75-HR

, 'i-:,+I 9_28_.:....-~12_.7_5_ _H'I~;Sg~ 1~6' /1 ~94:L_~~'H7e2f5-'._. ..-:----9~7,-R'2~.__----'............ ~
1<"' \ "Ion" I 1.07 Z.1 't' 2.1 2.185

~..":: IAC-FI) 126. 147. _14_7. 1_47_._

.~ CUIiUL-AtiVNJ:£A - 1.2b-SQ-ttl---

i-.~-----------~~--------



DT (llIIB DXf-tf(F'TI)J-''-"-'-----'--------'--------'--'-"-'--'--'-
15.00 720.00
15.00 1332.50

SUBBASIN RUNOFf DATA

OUIPUI CONTROL VARIABLES
--------J!f'lPR?tfHIr--- 1 PRIHHONnOl,-------- -------

IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

* SUB12 *
* *--~*Fi***kM;ilkW~!--------------

96 Kl<

98 KO

._-
~,; :

il
,

il
"I"',; ..

--_ .._~---------

':11,.-
.,----.;--e;9~9-flBAA---~Sl.J~BASifHHAP.Ilf"lCi'f1ERH!S'lST'-f!!C~S--------------,-------,-------

'. !AREA 0.10 SUBDASIN AREA

1,-::-.----,------,-..,.,pRreiffi-M-ieH-DAi-Ir----'---------:--:--.....,--'---:-----------

~:IP : 10 PH ,ii';>DEPTI!S FO! O-PSiCENI HIPOIIISI lCAl. SrOEH
H"7, ..... HYBR(f3S'.. .... •... ~ ..... n ... IP4G ........ ~ ••• :;.

~'~: 5-MIN I5-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY

~f:'1)~~~:;E.i,t~.ti~~t'-'r;:'-'iji-j;-;-:i'-';:;'-'a-~4-;- ii_I;f._~_:~'_'7~'-'-~.'-';~'-'3~-OI'-'~;'_'··:;'_'i'_'~_i;_"_1_"_i,i_;_;;_'_'.~_"_t{'-'_';l'!_'"'!'_'~'_I'_'I;.i'_"!:\r"_~'_'~O_.)_"_~:.;_~O_.~_"_;O_:_"_':,i_f_;:;_·;'_"-_:'_•..·~.•'_'.,:'_'I~'_~_"_;'_'~'i_'~~~__'_'_'{1~~'
I

, b;, STRIL 0.22
~ CRVNBR

)

.1
t

J

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***1'---,~------'------------'----

IIr-:: .

L OVERLAND FLOW LENGTH
S SLOPE

li
35

j

.1·0··'2••..••.••••R.·.••·K'.•..........,, :,< ." .....\ }\:P:Ui: :=S~FCZ~.i.<, >'•.\ .'., ,...".. . MAIN CHANNEL·· .-:"... :.-,.".' ,-.' . ~.... :'>:.:~;:/~:.::;:< ~::;"::"';" .....',-.. -.:; 9: ."'; ';{ .' k"·P;~~;. GHANNEL-t~1-"-'-'.·. _'..'-- '--'-"-'-'-.,..•'_'.:'.•,:.'-:~••:..•-'-/..·=':..;..:.;'-(i_"_••:·•..·.'_',.. .._.. '-"-''-''-''-- '--____.'--__

ar-: S 0.0071 SLOPE
N 0.016 CHANNEL ROUGHNESS COEFFICIENT

! C~ONmwI-IHG--AWlIl--~-

•

•~'3, SHAPE TRAP CHANNEL SHAPE·.···
III WD 17.00 BOTTOM WIDIH OR DIAMETER
.. " ~--~IBE-SLOPE------_·_--_·--------·L DUPSIa __Y_E_S_R_O_UT_E_UP_S_IR_EA_Il_H_YD_P.O_G~R:'*:,~ __~_ _,_-_-.__. _

Pi

~ 1150i_~ CO_MP~UHTED KINEMATIC PARAMEtERS
EL£H£H~1;f'HA .If

• 1 2.2624 1.667,i 3 1.5192 1.528

~ ~ *****************************kk*****kk**********************************************************************kk************kk*****
~
1,-----------..:.-----.--'------~HYItR06RM1t .. AI-S!A1-I0H---SUB12

i



toTAL RAINFALL = 3.82, TOTAL LOSS = 1.07, TOTAL EXCESS = 2.75
----

127.

284.
240.
20fn.­
179.
158.
141,

COIiP aLOSS EXCESSRAINDA HON HRMH ORD

.1.
l.
J.

COMP aLOSS EXCESS

0.18

RAIN

1.27

TIME

DA HON HRMH ORD

25 JUN 0315 14 0.01 0.01 0.00 O. ;. 25 JUH 1545 64 0.02 0.00 0.02

25 JUN 0330 15 0.01 0.01 0.00 A 25 JUN 1600 65 0.02 0.00 0.02

*********************************************************************************AA*****AAAA********A;'*************************,
*;;
*
*A
*

PEAf{ FLOW

25 Jut! 1230f--SSll--lJO-..i.27g.--lJ;O.;{)Oil-2-~9,-i!215~-~
25 JUN 1245 52 0.08 0.01 0.07 1044.
25 JUN 1300 53 0.06 0.00 0.05 884.

f----...!};..-:tl~_OO'&5__---4--~+-___&:ffi----jh-M>----+.".---4--~w~§-JlJH.4~~~~-G,~--I~f--~~--.:;.03..­

541.
424.
~42.

25 JUN 0100 5 0.01 0.01 0.00 1. * 25 JUN 1330 55 0.04 0.00 0.04
2S JUN 0115 6 0.010.01 0.00 1. * 25 JUN 1345 56 0.04 0.00 0.03

!---2~5-,tJ~'---....:.j7'-. ~()'-rt.Gtl-1-·,....-.{l,0.~O:l-1.,---·l1.,-G.QO--·-lh-.--tr-*----.l25--JUH-l4OO 57 0.03 0.00 0.03
25 JUN 0145 a <~.O.or 0.01 0.00 O. * 25 JUN 1415 58 0.03 0.00 0.03
25 JUN 0200 9 0.01 0.01 0.00 O. * 25 JUN 1430 59 0.03 0.00 0.03

:--+-~---;;2~21S 10 0.01 o.W--4.40 O. * 2S-JUN 1445 '0.. 0.02 0.00 0.02
25 JUN 0230 11 0.01 0.01 0.00 O. ;. 25 JUN ·1500 6L 0.02. 0.00 O.o:t
25 JUt! 0245 12 0.01 0.01 0.00 O. * 25 JUN 1515 62 -0.02 0.00 0.02
25 Jut! GaOO 13 0.01 . 0.010.00 O. A 25 JUN 1530 6a 0.04· 0.00 o.oa·

~I
i

)

Ii
J[]
1t---.......:20!55--:lJUN-OOlflleO\---+-----{lO~. OiG-O-G-:-O.00----4000
!~ 25 JUN 0015 2 0.01 0.01 0.00

25 JUN 0030 3 0.01 0.01 0.00

25 JUt! 2015 82 0.01 0.00 0.01 ~3.

25 JUN 2030 83 0.01. 0.00 0.01 ~1.

?1~~~~Jff-:~·~'N.~G-'-::!:..;;.;' .:g..;..'-:~!h<t![hI·~'-i:_·.·••·: -lh-O~.-,!~:oo~:_r_·:..-:..:.....•..-:\;;....."O'!:,.;..);;....•.._.-J.:.-:C-.-:C-1~~::~.•~~. ~·~hl,.·ii~1i~~~,,~ !f
25 JUN 0915 0.02 0.01 O. ;. 25 JUN 2145 88 0.01 0.00 0.01 35.
25 JUN 0930 0.02 0.01 O. Ii 25 JUN 2200 89 0.01 0.00 0.01 34.

·H----.-~JUII_:WIi~-4Q-.,___~~~o~2~-QOl.r<. O).l..1---O..O•..---.-AA,.---2S-JUN-ZZlS.90 0.01 "~. 00 0.01 . 33•.
25 JUH 1000 0.01 O. * 25 JUN 2230\91 0.01" 0.00 0.01 32.

I 2S JUN 1015 42 0.01 1. ;. 25 JUN 2245 92 0;01" 0.00 0.01 31.
1--1 25 JU'I'!-!-1AA1--46------9-..w-----\hW-~.{)J.!-l--.....,l!-r.--A~ ----.:2s...JUN-2300--9~O 0.01 30-.--

-u-o
25 JUN 1045 44 0.04 0.02 0.02 1. A 25 JUN 2315 94 0.01 0.00 0.01 29.
25 JUN HOO 45 0.05 0.02 0.02 2. * 25 JUN 233095 0.01 0.00 0.01 29.

'9 ...•..•..• ;.. UIl- 111S -..,.-&:{~-{)-;,oo..,....-....<~l-----3. ;. 2HUH-234S.96. o.~o .... 0.01 2s-.--
:.. . ...•........... 25JUN 1130 0.07 0.03 5. * 26 JUN 000or:97? 0.01' ··O.OOi 0.01 .... 27.:··

...••:.: 25. JUN 1145 0.22 0.09 8. A 26JUN 0015".98 0.00 ... 0.00 .. ·.0.00. 27.
-~'-'-~:1tfli"-t2tlrtr-~"";":-tr-t''1---f't-i+---f:~.---11K!-8 .---,l*"---:'~26-jtflHO ..... , .. •

95. ;. 26 JUN 0045 100 0.00 0.00 0.00 25.
A

!mmtWll~~;;~~n1an~;;n~7JH:r.n*n;;n*f.J.m.*nnm**HnHH:nn1J..1:.1iJin.H1JimH1..,,:t..r..tt.lJ.1..munnt..H*H*HHHH*fJ.;";JJ,.HJim*fJ.~m



: ,..
." " ".;.. -~_::.. ,.:--

" .:- .

RIIMP 0.00

(CFS) (HR) 6-HR 24-HR n-HR 24.75-HR
10'4'4. 12.7~ (ers) 279. 81. 79. 79.

( INCHES) 1.902 2.213 2.213 2.213
(AC-FI> 13B. 161. 161. 161.

CUHULATIVE AREA = 1.36 sa In

It J.
103J{J{ It SUB13 It

l\ It

l::t:~mittr---:::---ot:1fPtlN1H'~'ABf;fS~---:---:---:---:---,.--'--------":-=----',7'7 -:-:>.7'7.":-=---:.7:..7:7'7.--,----:--,----:-:-
..... "'it IPRNT 1 PRINTCOIITROL X ??>'

IPLOT 0 PLOT CONTROL .?}> ....• .' .

--1-'i '
I .
11,-1 .....

-

Ie' 16aili, "ii~~tillD~U~::H:;~HDILOlI LENSTH

~6! S 6.0061 SLOPEJ:----------'-- ---------~-----
.. ~' II 0.060 ROUGHNESS COEFFICIENT

PA 100.0 PERCEIIT OF SUBBASIN
~-tf\'~~----,.--wkllrtHAHHEt.-L ----------------------------:---------

L .4000~ . CHANNEL LENGTH .•.........
SO.0053 SLOPE ....J

AHNEt ROO6HHESS eOEFFICIEH'F-I-----------'------'-----'----,_13 CA 0.14 CONTRIBUtING AREA
SHAPE TRAP CHANNEL SHAPE

" ------~---\!Ir!l-D---:1~7.~HOtt-VfDIHeR BIAH£1£i-R------~.----------'------
. . •. h. Z. 1.00 SIDE SLOPE., 56I '<c; lilPSTD YES. IDUlE UPSTREAM HYDlOS::



528.
1069.

COMP Q

60 0.02 0.00 0.02 233.
61 . 0.02 0.00 0.02 202.

25 JUN 1745 72 0.01 0.00 0.01 78.
2S JUN 1800 73 0.01 0.00 0.01 73.

~s:J~,!~i!~~ ~i1giti1iliij}~!!~ .

COMP Q
~., .

RAIN LOSS EXCESS. DA liON HRMN DRD

25 JUH 1915 78 0.01 0.00 0.01 57.
O. 25 JUN 1930 79 0.01 0.00 0.01 54.

--v..-II~--\hrW-----l:M1lll--~O ....--'-l~--;.;:2S-JUN 1945 80 0..0.1 0.00 0.01 52.
O. 25 JUN 2000 81 0.010.00 '0.01' 50.

25 JUN 0745 32 0.02 0.02 0.00 O. A 25 JUN 2015 82 0.01 0.00 0.01 48.
---25-JU~000---33----0.W----4.~:l---M0-----Or---A-·-25-JUN-2030----S3--~A~·-4rOO- 0.01 4&.--

25JUN 0815 34 0.02 0.02 0.00 O. A 25 JUN 2045 84 0.01 0.00 0.01 44•
25 JUN 0830 35 0.02 0.02 0.00 O. It. 25 JUN 2100 85 0.01 0.00 0.01 43.

'--,-,-....--i!HlJN-004~b--M2 0.02 GAO 0.;' 25-JUH 2115 86 o-.~l 41.
25 JUH0900 37 0.02 0.02' 0.00 O. A 25 JUN 2130 870.01 0.00'0.01\':," 40~
25 JUN 0915 38 0.02' .. 0.02 0.00 . O. A 25 JUH 2145> 88 0.01 ·o.OO.O~Ol:' . ; 39~
.. a' 39 0.02 .0.02 . 0.00 O•.., * 25 JUN 2200 .. 89'; 0.01" c.cO' "0;01"" S7.
25 JUN 0945 40 0.03 0.02 0.00 O. A 25 JUN 2215 90 0.01 0.00 0.01 36.
25 JUN 1000 41 0.03 0.03 0.00 O. A 25 JUN 2230 91 0.01 0.00 0.01 35.

r-----')'...J~;JUtrl01_s____4Z--~;~~..:.~ O. * 2S-JU1t-224 -t;--

25 JUN 1030 43 0.03 0.03 0.01 O. A 25 JUN 2300 93 0.01 0.00 0.01 33.
25 JUH 1045 44 0.04 0.03 0.01 1. A 25 JUH 2315 94 0.01 0.00 0.01 33.

~-'--- ..~·-;JUIt-tloo--4S 0.05 O.Or-t;t}---.r- * 2S-jUlt'2nO--<)5--~'C1 0.000.01 3Z:--
25 JUN 1115 46 0.05 0.04 0.01 2. A 25 JUN 2345 96 0.01 0.00 0.01 31.

0.00 O. A 25 JUH 1615 66 0.02 0.00 0.02 n8.
0.00 O. It. 25 JUN 1630 67 0.02 0.00 0.01 108.

-----,.....,....,.,.,.......,:S--d ilHf'lr.r:.,...-tl:s--,---v.1Ift--v:nn-,.--IOIf1i.~ . 0-. A 2~645 (,80.0:1. 0.00 <O~Ol,. ' .. 100.

~:~~" .<..•....•~.:;.> ;··••·····.·.····\~:·.~~·~~}~&j);{~:§~i~·'· ~:~.:':;:,~:;~.~~:.·r~.~ '~:.: ..'

AAAAAAkAAAAAAAAAAAAAAAAAAAAAAAkAAAAAkAAAAAAAAAAAAAAAAAAAAAAAAAAAAA**************AAAAAAAAAAAAAAAAkAAAAAAAAAAAAAAAAAAAAAAAAAJ.~

*.
A IiA HON HRMN ORD RA IN LOSS EXCESS

----A------

/1,'.,,5,,1/; ; ::~~ ~ ~:~~ ~:~~ ~:~~ i: ~ ~ : g;~ ~~ ~:~~ ~:~~ ~:~
-,._;---~-OO30 3 0.01 0.01 0.00- 1. *. 25 JUtH-aOO--&~-(h%----l;MH---9rt~--.lJl:~-

"

,,"'1': 25 JUN 0045 4 0.01 ,0.01 0.00 1. A 25 JUN 1315 54 0.05 0.01 0.04 797.
! . _ 25 JUN 0100 5 0.01 0.01 0.00 1. A 25 JUN 1330 55 0.04 0.01 0.04 620.

"';i>·' 2$-JlJ~~~'J\l00'----:I1..---A 25 JUN-~ 0.04>. 0.01·..o.oa 4~
_ 19 ".' '25 JUtf 0130 7 0.01 0.01 0.00 1. A 25JUN 1400 57<0~03< O.Ol 0.03« 390.

I

······.25 JUH 0145 80.01 0.01 0.00 1. A 25 JUN 1415 58 0.03 ..' 0.00 . 0.03. 322.
"'9 0.03 0.00 ". 0.02 ..... • 272.

...

1-)

it-'. 'tOHf'UTED KINEHAtre-r~!'lf'!E~S
i_ELEMENT ALPHA H DI (!'lIN) DX (FI>

J I".I'. . .1 1.9395. 1.~67 15.00 730.00
'--------·'t-3-~1.m6 1..J28-J5-;-o~~-·--

.,'.Jii.~i AA*.AAAAAAAAAAAAA*.AAAAAAAAAAAAAAA*.*.*.AA*.*.*.A*.*.AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA*.AAAAAAAAAAAAAAA**~AAAAAAAAAA**k

'~ HYDROGRAPH AI STATION SUB13

'9 I

II
~ 1 :; I



·-~--4ST{}RtHlREA---"-(};32--------_·_-----

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM

CUMULATIVE AREA : 1.50 sa HI

SCS LOSS RATE
. R!~~HfftAtIOO~RACUOIH-H~:--------,.------,--------.-,,---­

CRVNBR:; .... 92.00 CURVE NUtlBER.<
. RtItfI',. 0.00 PERCENt" IMPERVIOUS AREA.

'-'. -. . .- ...", - .. " ..

••••• HYDRO-3S ••••••. ••••••••-••• •••• TP-40 ••••••••••••••• •• ••••• •••• IP-49- •••••••••••
. 5-MDt:-iS-IHH. 6& IiI~H~H~HR-t2-HR--~4-HR-2-Dftr-HAY--7-DAH-O-DlftlAYf-------

0.65 1.27 2.23· 2.49 2.67 3.01 3.41 3.82 0.00 0.00 0.00 0.00

25 JUN 1130 ,(7 0.07 0.05 0.02 3. A 26 JUN 0000 97 0.01 0.00 0.01 30.
25 -;YUH 1145 48 0.22 0.14 0.08 5. * 26 JUlt-0015 98 ~ 0.00 30.
25 JUH 1200 49 0.47 0.23 0.24 12~ * 26 JUN 0030 99 0.00 0.00 0.00 29.
25 JUN 1215 50 1.27 0.36 0.91 65. * 26 JUN 0045 100 0.00 0.00 0.00 28.

+-
*******************************************************************************************************************************J

LOSS RATE VARIABLES FOR SECONDOVERLAHD FLOW ELEHENT
STRTL 0.17 INITIAL ABSTRACTION

1--------i:RVNBR ~~URVHUMBEP-i-----

RTIMP 0.00 PERCENt IKPERVIOUS AREA

'~------.,----laH!:l'tATINlAlJEP------------~------------
~ 247 UK OVERLAND-fLOW ELEMENT NO.1

~"

\1
)

,IT-
; - ~

-~.il~-.!
! :
\ i 5 !

1'- _.~

l'l'-:--~rO!AHkIHF~TAt;-tOSS-::-t;tr,--rOIAL--fXeESg-"~;~2r--·---
r-'. PEAK FLOIl.... TIME HAXIKU/i AVERAGE FLOII

I
';; ; (CPS) . . (HR-}}------;,.6·H!HR~--92t_HR n-HR--14775-HR--
i' 1069.. 12.75 (CrS) 305. 89. 86. 86.
IJ. <INCHES) 1.890 2.193 2.194 2.194
i ;i:i

:----,---------f(AC FI> --l5h----176. t1k----·--t160-·_-

tl
. ;.~:....!--'--------'---------"-~------ -------------------I . .I;. ..
~1~I"jti~~t~7~jfl**H*'** 111111 .111111111111111111111 **11111** ill ill III 111111 ill lH.!Hili

.':2( HU.IttJJ.HHH
/I ;..



HYDROGRAPH AI STAlIOH SUB29

110.
l!~

Hal.
2030.

. 193&.-­
1561.
1111.

MJJJJ.kJJJ.AA*AAfJ.**A****A****WAfJ.W~

E;-I;ENGiIl
S 0.0051 SLOPE
N 0.025 CHANNEL ROUGHNESS COEFFICIENT

DH!RIBUIING AREA
SHAPE TRAP CHANNEL SHAPE

WD 50.00 BOTTOM WIDTH OR DIAMETER

RUPSIQ YES ROUTE UPSTREAM HYDROGRAPH

0.00 O.
20 0.01 0.00 O.
~l O.or-o.OO o.
22: 0.01 0.00 O.
23 0.01 0.00 O.
24 0.01 0.00 O.
25 0.01 0.00 O.

1.8249 1.667 15.00 372.50
1.9867 1.667 15.00 855.00
.... &5.09-9----------,---,---,- ----__,_-___

.. '.:;.,i{;;~f[~i;G~~i~:;;~.,::; ·i,',""iIi>:/··:\;;;,q·:· } .. ,.;... . ···:······:>/·.2?~·:i

*JJJJ#MffilJlfiik**~1#~;,~;.,.*****MrJ.J.AiJ,*.*JdJiHUMJJ.W****fJJJJdJJc.HHliUfJ.fJJ.ill.AAfJ.i.

L 745. OVERLAND FLOW LENGTH
---------~-_tr.:tli~toftll'E------------------------

N 0.060 ROUGHNESS COEFFICIENT
PA 32.5 PERCENT OF SUBBASIN

---'HiHfII'----fttt'~£Kti«l-:- • ..,.2-----'--------------------
L 1710. OVERLAND FLOW LENGTH
S 0.0064 SLOPE

------·-----i#H--fr:O.ftfl06~HHRSS eOEPmIDt'--r--------~----------
... PA 67.5 PERCENT OF SUBBASIN

Mil IN CHAHNEL

25 JUN 0000 0.00 0.00 ;, 25 JUH 1230 51 0.21 0.02 0.26
25 JUN 0015 0.01 0.00 ,. 25 JUN 1245 52 0.08 0.00 o.oa

=17i=~71~~~~~tlli0~r~~~lbl~~~~~I~;:~i~i~I=I=~fu~~5~~-;~i~~~I-~=s-~-~-(=~-f~i-··-··=·.~i~5i!~i~~~it5



25 JUN 1200 ~9 0.47 0.10 0.37 78. * 26 JUN 0030 99 0.00 0.00 0.00 49.
25 JUH 1215 50 1.27 0.13 1.14 469. A 26 JUN 0045 100 0.00 0.00 0.00 47.

I' .... :llAAAlliill~
i':61 250 I:r.---A--er-ENID-D:Ar--,-----------------------------

-. ! II II
i llI1I1AAAAAAAAAA*

..5~----iiYf1ROORAm-COHBiHAtrotlrH -----------
~ ICOMP 2 NUMBER OF HYDROGRAPHS IO COMBINE

'1'56,,-1--------------------H+-,-----------~----~:..-­H*

•

11
-)'I 2S JUN 0615 26 0.01 0.01 0.00 O. A 25 JUN 1845 76 0.01 0.00 0.01 105.
II Z~ JtlN 0630 27 0.01 0.01 0.00 O. A~O " 0.01 0.00 0.01 100.

O

~ d 25 JUN 0645 28 0.01 0.01 0.00 O. A 25 JUN 1915 78 0.01 0.00 0.01 9&.I 25 JUN 0700 29 0.01 0.01 0.00 O. A 25 JUN 1930 79 0.01 0.00 0.01 91.

lie'; ~~;:~~~~;~ ~:~; ~:6~ ~: : ;;;:-:~~i' :~
t-=-·,; 25 JUN 0745 32 0.02 0.01 0.00 o. * 2-5 JUH 2015 82 0.01 0.00 0.01 81.

I
J'--~2~5-:lJt:IlH80~ 33 0.02 O.or- 0.00 6. * 25 J • r----9&;--

i~ 2S JUN0815 34 0.02 0.01 0.01 O. *: 25 JUH 2045 84 0.01 0.00 0.01 75.
I ' 25 JUN 0830 35 0.02 0.01 0.01 O. A 25 JUN 2100 85 0.01 0.00 0.01 72.i-i 25 JUH 0045 36 0.02 0.01 0.01 O. " 25 JUN 2115 86----¢.01 0.00 0.01 7~Iii 25 JUH 0900 37 0.02 0.01 0.01 O. A 25 JUN 2130 87 0.01 0.00 0.01 68.

I~ 25 JUN 0915' 38 0.02 0.01 0.01 O. A25 JUN 2145 88 0.01 0.00 0.01 66.
: 25--;1UN 0930 3~~.Ol 1. A ~~9 0.01 0.00-----4001 &40-----il; ~55 J~ °1900405 ~01 0

0
.0
0
3
3

°O·OO~ 00. 0011 I). .~ 25
25

JUHJIn! 22
223

15
0

'. 90
91

0
0

'°011 °0.000
0

0
0
.0
0
1
1

~20'
Ii' .. .. un ., • • ... • 1\ .. un· • • • 0 •

! ~5, '. 25 J~H 1015 ~2 6.63 0.02 0.62 2. * 2S JUH 2245 92 0.01 0.00 0.01 S90-
,.~ 25 JUN 1030 43 0.03 ,0.02 0.02 3. A 25 JUN 2300 93 0.01 0.00 0.01 57.

25 JUH 1045 44 0.04 0.02 0.02 5. A 25 JUN 2315 94 0.01 0.00 0.01 56.
< ,>. 25 JIJIHtOO ~5 0.05 0.02 .. , 0.03 ..... 7" ". A 25-JUH 2330 95 0.01 O.~l 540--
i: ;/\ '.'25 JUlflllS '46 0.05< 0.02 0.03 Ihi *. ·25 JUN 2345/ 96 0.01 0.00 0.01 53.
~;;:'> •. 25 JlJH1l30 '. 47 .•.. 0.07 0.03 0.04 16. * 26 JON 0000 ". 97 0.01 0.00 0.01 52.

8 0.22 ," O.Or 0.15' 28. * 26 JUN 0015 ". 98' 0.00 0.00 0.00 SQ.



507.507.507.438.

,..

(AC-rI>

!{~J'~II--',~\-'~l-'l..~-H~~j-;~'~•.·.··• """"..-(-CFS-....,..f-,/:---41KA~~~~.:l.l:IV-~!-,••••,••,••-.-,-,-,-,-,-,.,.-,.-,••.••..•••-,:!-.-,•••••.•'-.-,-,-,-,-,-,--,-,.-....-..-.-....-,,:-...,...-......---
....-;.:::<;-:..~..:. :

~I
\

J
ill *********************1.**1.***1.1.***************************************1.*********************************************************.

~~ HYDROGRAPH AI STATION CPEND
L=1 SUM or 2 HYDROGRAPHS

~~****************************************************~~***************1.1.1.1.*****************~******** ******r~*****************;
~~ * ;; .;;
I i DA MON HRHlt-tlR-D Fl;aw-~-oRD fWW-~RIiH--£RB---nO~Rt\~1

j, . ;; ;; *
.' ~ 25 J11N 0000 1 2. * 25JUN 0615 26 0.;; 2S JUN 1230 51 2009.;; 25 JUN 1845 76 167.

n', ~----1o-It-1iH~7 0.;' 25 JYN 1245 52 3099. A 2s-dUH 1900 77 -l~
,: 25 JUN0030 ,3 2.;; 25JUN 0645 28 0.;; 25 JUH 1300 53 2927.}. 25 JUN 1915 78 153.
I' q .. ' 25 JUN 004s' 4 ' .. , 2. * '25 'JUN 0700 29 O. * 25 JUN 1315 54 2358. * 25 JUN 1930 79 146.

~-;! 2~lOO 5 -2-.---A----2~_40 O. ~ 2~----lj9h-~S-SO---J4o'-\.1: 25 JUN 0115 6 1. * 25 JUN 0730 31 O. * 2S JUN 1345 56 1350. * 25 JUN 2000 81 134.
25 JUN 0130 7 I.}. 25 JUN 0745 32 O.}. 25 JUN 1400 57 1043. A 2S JUN 2015 82 128.

r 1' 5
1 25JU~S 8 h--A 25 JUH 0800 33 O. A 25 J~M-l5 58 837. ~ 25J~3 124.

"'.I,i.,.; 25 JUN 0200 9 1. *. 25 JUN 0815 34 O. A 25 JUN 1430 59 694. Jt 2S JUN 2045 84 119.
, 25 JUN 0215 10 ~ 25 JUN 0830 35 O. I<. 25 JUN 14-45 60 592. * 25 JUN 2100 85 115.

.. 230 11 k 25 JU~B45 3G 0.* 2SJUH 1500 61 514. A 25 JUH 211S Bb 111.
<.; ·,25JUN 0245 12 * 2S JUN0900 37 O. 1-. 2S JUH151S( 62' 4S3~ * 2S JUN 2130 87 107.

<2SJUN 0300 13 * 25 JUN 0915 38 1. * 2SJUN 1530 . b3 405. * 2S JUN 2145 S8 104.
M0315 14 ~ 25 JlJN-Ol130 . 39 L . A 25 JUM 1545 . 64 365. A 25 JUM 2200 S9 101.

25 JUN 0330 15 * 25 JUN 0945 40 1. * 25 JUN 1600 65 333. * 25 JUN 2215 90 98.
25 JUN 0345 16 * 25 JUN 1000 41 2. * 2S JUH 1615 66 305. * 25 JUN 2230 91 96.

==.sr.j\:lft,--\lW~-tI---,-,-\f-r-,~-,--Dg....,J\JI't-:l~....,.,-<i,2 ...-,-,......."..,2......--1tlt....---.l2~8~45 92 '13-.

d:jfc~~~ID"~jii; :?·~~~;!f~~ti~:;j Rji~~f~~j~f!l~~~t~jjmj· r~:f: EP ~
25 JUN 0500 21 O. * 25 JUN 1115 46 13. * 25 JUN 1730 71 216. * 2S JUN 2345 96 84.
25 JUN 0515 22 O. * 25 JUN 1130 47 19. I<. 25 JUN 1745 72 205. * 26 JUN 0000 97 82.

r--~-d!lH~W=~=--{h---il,---il'l~ 114548 33. * 25 JlJH1900 73 194. 11 26-JUH·OO1S 99 sO-.

.·.i:~J(~~::I~~~~:!!\,~.••.4.••..••.J..i.i .••.•,.~.••.•.1'.i.~.'.t:·;.·· ~·••·.:';:f;~~' •••·•••·~~.i~;i·i!·~;:i ••····~\~;i··i;·~ ••••l~~ •••••(·•.~.;{ •...•••..•..•. ·t;~1· .. ·... ··:··~.·. ·~ ..··~·.:~~·.· •••••··l~·;··.·.· .....;~:
. . ... - :.: '.~.::":: . '.;.. :';'. ".;" '.... :::::;.: - :.:":;.,

-------'-~-------RUNOrtw!'lMARv-1 ----­

FLOW IN CUBIC FEET PER SECONn

142

(~~~-_-_-j~_-_~~~~-t\IIIlILAR1I&-JlREA__-__4~._I__

·~t-I~:--.. -'--,~~ --,---,.---:--.,.--..., ~ _
:1''--1,.__'._ ._,___ .: .

-( -- ---_._-------~_._----_.._---
"t:1
I~



TIME OF
/lAX STAGE

MAXIMUll
STAGE

0.12

0.33

BASIN
AREA

1.20

0.32

1.50

0.14

0.30

--------
7.

17.

8.

18.

68.

86.

17.

B.

18.

18.

89.

17.

70.

60.

64.

61.

28.

97 ~")' 27.

279.

240.

305.

TIllE IN HOURS, AREA IN SQUARE llILES

13.00154.

257. 12.75

359. 12.50

195. 12.50

880. 12.75

1069. 12.75

SUB3

CP16

GPIOA 579. 12.73 .'. 164. 48-....--..JH),..-----¥
........:.:;<>: ," .. :..::./<.. ': ..... :"':':.:..:":-;.:.::j." -'-~~:-.< :.-...:."" ", ...::..::..: -.

SUB7·'\),;~1}i2.7S)·<· . ····2i~: ". . .... .' 6~ ... ' ·'6:>

SUBIO

SUB13

SUBl5

SUB17 434. 12.75

1Hl;E----4iillll!-Jl--Jj92S-.--~.._._ ....25~5T-.~--+ ...---.._._~'*"-~

.1044. 12.75

HYDROGRAPH AI

HYDROGRAPH AI SUB4 358. 12.75 105. 31. 30. 0.54

ROUTED TO Cf'9A 339. 12.75 105. 31. 30. 0.54

H¥DROGRAPH- A! SU~~~50 35. 10. ~O. 0rl6

HYDROGRAPH AI SUB6 285. 12.75 59. 17. 16. 0.28

2 C01'lBINED AI CP9B 624. 12.75 164. 48. 46. 0.82

HYDROGRAPH AI SUB8+9

HYDROGRAPH AI

HYDROGRAPH AI

j..,---,,---4iOOtEDJQrr;\. :~·:<.,:r>:-':-: "; -;..:.:.{:;::-.:- :'.-, .. -'."

d ••_ ". ····'~iri~fi~~AI

p~~
'F:

!----IRoomI--i7wO,.",.--CP~llI-I1--2J..9-.--~I----6)1i,4......--__18fr-.---+ :.----IOff.~32;----------
.. -;" .:: ."; .~: "..: -" ..::::.:;: " .." .•...:.~: - :.:

.,). <;:'~CoKBPiEnA~:-~' .CpioC(isfa~ .····12.75' ..'

1-")

!l-~-'
; :-:- : PEAK TIllE OF AVERAGE FLOII FOR IlAX IllUK PER IOD

_ ~... OPERAIION SIATION FLOII PEAK 6-HOUR 24-HOUR 72-HOUR

,�----- HYDR~GRAPH-AT-'-S-'-UB-1 ~ 79. ---~;-.75-----Z-3.----7.-
~ t-:.l., '

r---ROUHD--!G~ ·--8'CNA-A--*----H.tS-----~3.----_f;--~---O'l?_---·-- ----

i ~_. HYDROGRAPH AI SUB2 53. 13.00 20. 6. 6. 0.11

II
~ ;, ~ I

-----+.2-bCOM~t---CP_4Il-----_224._- --13.00------S3-.----25.-------2oh- ---4r-45--- --_.-;1
L. _-.
'~.'"----------------

-II
t, .

1:--

'i~I:
I.
'j-!~;+-I----liHYDROGRAm-At---SUBl,+4 -~1~U-5I---~33.---9.-----9 __---O.-1..o-~--

~_~__HY.DROGRAPH AI

Ill. '1~~1L- ~2. COilBIHED AI

,..9> . H~ItkOORAf'lHr--.-sUBi6---6414-.-+2-;50-:----;;ee3.;:c-. .._._--'i!2~4-:4.:7".--231•.--.0.-41-----
~ ; ....:.' ....~

0.85

0.24

0.88
,--------- .-'------

48.

13.

50.

13.

51.

50.

47.209. 12.7SSUBIB~ ~ '~HYDROGRAPH AI

,- 2-eO/fg-IHEHr--ePl-9-----644-.--H;.!J5----H3=-.--""4h--~~---00t-3----- -- ---

,~;

"II'- HY_D_RO_GR_AP_H_A_I SU_B_19 71_2._12._._75 174.

HYDROGRAPH AI SUB20 681. 12.75 178.



--,.- ---- --_.._--------,

Accountin9 intorlation:
Buffered I/O count:

""'\

"tl.)

,I! HYDRfl6kAfH At StJ821 2~~t2-;56 54. 15. 15-. 6.28

HYDROGRAPH AT SUB22 B5. 12.50 12. 3. 3. 0.06
------

2 COMBINED AT CP24 355. 12.50 66. 19. 18. 0.34

JA 306. 12.50""----·--67• 19.---18. ~.34--

HYDROGRAPH Ai SUB24 295. 12.50 42. 12. 11. 0.17

i . 2 COMBINED AT CP25A 601. 12.50 lOB. 31. 30. 0.51
\p;-j

ROOTED Ie eP2S 5640--B.50----, ~09-.---31.-----30. 0.51I

lr: HYDROGRAPHA! ", SUB23 SOl. 12.75 117. 34. 33. 0.57

II 2 COIIBINED AI CP<l5 967. 12.75 225. 65. 63. 1.013

'1038. 12.75 ')rr -7a. 71. 1.2-1,- ....;oJ"".

1043. 12.75 274. 78. 76. 1.31

1724. 12.75 jr'l 130. 126. 2.19noJ ....

2.50 24. -.:;... 7. ----4.~~

308. 12.50 49. 14. lr. 0.21

CP29 1924. 12.75 500. 143. 139. 2.39

2030. 12.75 -""J7.9... 1~7. 162. ~'+2

3099;. 883.12.75 255. 248. 4.22
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APPENDIX E

HEC-l Printout, 50-Year Event, Diversion at Thunderbird Road



. ._--_.. __ .. _._- -------_ ... -._- ._---_....._--

YES

fES

1.

11--._*i~A~~~~R14B24.fiti1 ----------.- ------- ---------.. - --- -.--. --- --------------------
I '
·)1 - *NO LIST

1
-- ID -.---------- SIMONS, L! t ASSOCIATES, INC. PAZ-DC-01 ------------

I _~D______DELEUW,_CM!H£~-C1}.---OUtER-LOOP-HIGHWAr-?ROJEC!-CONCE?! DRAINAGE PLAN
\ -..~ IIr DIi,JERSION AT THUNDERBIRD Rfi, EXISIING RUNOFF CHARACTERISTICS

. IIi 50-n,24-HR RAINFALL USING HrPO!HE!ICAL STORM DI'3HIBU!ION
;1-----U-'15.25JUNB&- --- 0-.--1:000----- - --- .
\ -, 10 5. O.
J : i: ; KI( SUBI;1'--' I{/i-' - RUNOFf--FROIi-SUB,.FASIIH-----­
I: BAO l'W't ..... '"1 .., * HYPOTHETICAL STORM DISTRIBU!ION

• .~ 1%~: 0001:; :::: :~:. 1.23 2.49 2.b7 3.01 3.41 ;.82

-RIH??O-O.ol-O-l--O-Ol&~l"~?-.. IRAP--1~. -- L

II ~~ CP4AkOU~E· SUBI !~ ~P4 .. ~ w •

1 ''-'-- RK-SOO. ---{);·0100-· 0.016-·---0-.1242-- -IRAp·- - 10.· -- L

1-:; KK SUB2
-;: 1(1'1 RUNOFF FROIi SUB·BAS Iii 2
I f-~M.H{)frG-------------

_:.~: LS O. 84
~ UK 2885. 0.0099 0.10 100.
~~-RIf--l~oo-.- '0.OO2t--O.02S· --o.H06- ---TRAP-·· --25. 1.-

_~J':;'RUNOFF FROM 5U~DA5~ .~. __... .__ . .. .

. ~..' LS O. 84
} .

~
UK 2920. 0.0099 0.10 100.

; . RIHS80,,·0.OO2i- 0.025- 0.3298' U:AP
c' KK CP4B ....

Ir
J.• .o:,.! KI'I. COHBIHEHYDROGRAPHS CP4A & SUB3

~, K{I--41-:------·

o~; HC 2:
-'_:-; KK SUB4
J:·----~~--I:RUIIDFHROH-.SUB ..MSIN-4------ ...---- .-- .. --- -.. -.~ - -... -

-.~ £lAO.0887

••• .:~-;T:::~:r~O::-:~;- -IR:P'- 120- - 1.

I: -~~--CP9A[lI~~~I FLO~-IO~~SI -SIDE ~.~-;~~-~-~;~-.
,. DID IVERI

.. £II - .. O. '100,'-c ·200.- ·--300.----400.-· 500.-
.,_ DO O. 100. 200. 300. 400. 500.

KI( SUBS
Kif- RUNOFF FROM SUB-liAS IN-Scl; BAO.1555 .

:. LS O. 91 O. 84.
_. -. ··Uft-450~ -- o-~0050' O;025~5-;92·---·~ :--- .. -- ----.-
-.- UI( 3020. 0.0050 0.025 54.08

<)':~2~;:6 O:OO~O. _0.025_ 0:1555 . IP.AP
~ KM RUNOFF FROM SUB-BASIN 6

1~· __ ·~~~~:2~~__ crr------ -.. _-- .---.--- -- -
~ 1.1f: 17~O. O.OOC12 O.I)r:l 1M,



- "._-- _..-.-~. -_ '-_. ---- .,. - - - _. -_. - - ---" --_ .. -

YES

YES

YES

1.

1.

1.

1.

o.

17.

17.

25.

25.

1!1 "_~~~~~~B--~:007~_~~.:~~~--.~2~~?-_---!RA~- .. __~~ L~ Y~~ e. . - • ----.- --.--- - -- - -- -----------

) KM COMBINE HYDROGRAPHS CP9A ! SUB6

\I-~~ ;~- .-------;- --------- --
, _-. KK CPI0A
~ KM ROU!E CP9 !O CPI0

:1---1/fn('65;-O~0067- --0.-016- O~Sl82-- !RAP' - l5.- - 1.-
\}:. KK SUB7

KM RUNOFF FROM SUB-BASIN 7;1 --~~O~10~~ - --84- -- -

UK 1254. 0.0043 0.07 lOO.
RK 2565. 0.0082 0.040 0.1080 !?AP

1- Kf(SUB8+9
- KM RUNOFF FROM SUB-BASINS 8 AND 9
- ---BA~;"211~------- _ ..-- ------. .-

I LS O. 88 0.· 84.
f ,. Uf( 1025. 0.0047 0.08 39.90

-·-----UK-·16Bs.--O'~06B·---0_;_l{) - 60.-10-- --
.-,.~. RK 2665. 0.0071 0.040 0.3198 IRAP
~. leK CPI0B
I :;'--KM ROO!£-SUB6+9--1H-PtO-------

1
~~ RIC 1335. 0.0015 0.025 0.3198 TRAP

· - KK CP10C
. -----K~---·--COi!BIHE-HYDRGGRAPHS-_CPI0A& CPlOB-- .----- - - ----- -- -- --

·j-~LU!L. . .------.-----._._..--------------------------------.------- --_.-. ---- --.----- ---_.--
) ~-~ KM RUNOFF FROM SUB-BASIN 10
~ BAO.0626

r-~ -t~- ~l~~:--- O.OO~: 0.07 100.

~. -~frRU::7rROK O~::!;~3:.._lm_~: l_~_ YES __~ . _
,~~ KO 1.

__ .~~O;~G~~. --~~~-.------.-.--- --_.- . ---. - -- -- -.._- - _..- ._- ---- -- -_..-.. - .... - .. - ..- - --._-- - ..----------- .. ------.------- -- -. - -

. - UK 1745. 0.0080 0.07 100.
RK--l-325.-- o.oon----(hOl6-+.201-4- TRAP -16.-- ---1. - YES

• f(K SUB12
. ~:- f(M RUNOFF FROM SUB-BASIN 12

:: - --··KO-··----l-;· --- ----- -_...._- ..- -_ .._-

III: BAO.IO.12
,. LS O. 90

-- UK-1440;-- 0.0083 0.06- - 100.-

1 RK 2565. 0.0071 0.016 1.2632 TRAP
KK 5U1:13

• .: . ---1<11-- - --- RUNOFF nOll SUB-BASIN 13-

'1-': f(O 1.
_~ ~;O.1;~_'4_. . .__ . ._ _. . .

~.. Uf{ 1460. 0.0061 0.06 100.
-1.: RI( 4000. 0.00530.016 1.4006 TRAP
· la( SUB14 -- --
~ KM RUNOFF FROIi SUB-BASIN 14

J--- ~~~~'~;~----"S4-------'-- 0; - 84-
, UK 1075. 0.0140 0.10 64.31



\1

. - - . --_._.. -_ .._--- .-. ---_.-_.---_._------

. - - -------- .--- - - ._ --.-,.- -_.._---- .. ' ..- -----_.~- _._---

-----_..._-- -_..__.------- ----

._-_.__ .__ .__ ...- .-.-. _._ .•.. -- _.._-------

6... _- YES· .

7.

9.

8.

_ ..•••... . • __ .. _•..' 0.- -------

o.

5.

84.

\il UK 6&1. 0.0136 0.10 35.69
f , --KK"'-S360;-{)~-u0SU---v';iT;s---tr;itiii-11<AF

)!:- KKSUB15

11~~~1402RUNOFF !ROM SUB-~ASIN 15. _

)is; LS O. 84 O. 84
. ,.- UI( 365. 0.0133 0.10 33.31\I.--~~~i~~-~~~~;t·O~~~-~~~.~~~._- n:~;-'-'-~~ --~- .._.- -._-- ..
J.::; ,
•....: KK CP16!.Io: ..-.---j(~{DMBIIlE HYItROGRAPHS -SUB14+SUB15 ..... __.... -_ ..

I, HC ...
• f(K SUF16

KM RUNOFF FRGMSUB-BASIN 16'I BAO.1l33t. LS O. 84 O. 84
·-~--Uif--S30·.---O;O 102------Q;10·~24-; 54 -'--"--'-------.----- ...LI m( 1170. 0.0098 ·).10 75.46'

1" RK 1895. 0.0095 0.037 0.1133 TRAP b. 5. YES
KK·SUB1-7-----,...--·------'· '---" .---- ..-- -. _ ..-._ .. - .. _ ...

;"1': KM RUNOFF FROM SUB-BASIN 17
I .i BAO.0712
i, '__ . LS O. 84. 00----84-:-.----~----

"I':-~' UK 240. 0.0085 0.09 53.79

t·· : Uf( 210. 0.0143 0.09 46.21
. ~--R!{-597o.'-O;v069-··{).-{;25--{).071-2---·nAP · .. -5. -_ .. 'bo'- - n:S- .-.. .

.- I~-; KK SUB1S
tl.-.~: KM RUNOFF FROM SUB-BASIN 18
1 >--£AM29~8-----~---

.-- LS O. 84. o.
'I':' UK 235. 0.0128 0.09 26.31

{ UK-·I020 ..-·0.o098-·- C·.09· 73;69-
l. ~i R.( 7590. 0.0074 0.065 0.2398 IMP
) I~ KK CP19

f-i,! 'M COMB-IHE-tfY~OGR{;f'HS-SUBt1-+SUIl18
-; He 2.

. :~5,

'.• ' 1(1< SUB19
~':: 12SSR- HROK-5U1i-BASllH9------------ --_._-~-_._..--_. . _.-. -- ...._-_ ..

.' :-::: LS O. 90. O. 90.i --'~~-~~~~~~~~-~~~~-'-~~:~i"---'-------" ._.-.._. --.-
.1 :::-; RI< 2850. 0.0053 0.016 0.1288 TRAP 6. 6. YES... .:..

'c-;f---t:IKUB~o-
~:. ~H ~ RUNOFF FROM SUIl-BASIN 20
111;; I.AC.O.IlB

c: ...... -. lS ~,-·o.· ._--O' 90.-- .. - 0.-'-'-- 90-.--- ....

I
'~ UK 120. 0.0083 0.06 16.97
. ~I( 715. 0.00;8 O:~G E:~.03

"O'~;·-'-j(K-151k 0.{)O,9- O;Qj2· .. 0.v21B- TRAp·· '10-.-
::.::: 1'1' SUB'll

<~I"! \\ 'w

I
't_~~A_?~L~~!~~~!UB-I!AS-~21 ----.-----. -.-.---.-.----.---

k."" L"'HV ... ,\hl

~ ~:i LS O. 84. O. 84.

11, UK 410. 0.0098 0.09 26.15
.,-Ul:·1755. 0;0134 . 0.09 .. 73.85

~ ~~~ RI( 6560. 0.0120 0.035 0.2765 TRAP 1.

,~; 1(1( SUB22
'--r;M---nrNOFF' FROM" SU~FAsnr:: - .----.-----.--.- .. _.-- .. --- _..

l BAO.0595



YES

.,
/ .

90 •

90•

)

il~7~~O-;'o~~i~9-S~6--~- -- .----.------.- .-..---.- .. - --'-"- -- ---------

J \:-. Of' -490. 0.0179 0.09 49.24

"11-:_~~~4-~~~~~~~~~0595 --~-~~--. -.~~_ ..._:~-'-- --.-- .

1-;- KM COMBINE HYIiROGRAPHS SUB21 I SUB22
c- HC '

I)1-'-~~P25AROU!;~P-~~~;' C~;;A' -- --- _... -..-

. f;- Rr{ 1992. 0.0080 O.02~ 0.33&0 TRAP 3.

1,1--~~:21 RU;Ott FRDK-;~;-~;S ;H-11 ----
.-:- BAO.1ill

. .. LS i). 90. 'J.,,'I UK 175. 0.0171 0.09 19.70
, UK 955. 0.0168 0.09 80.30

---RK--1505.-0..\\l-20··---4;O~5--().-l1H-----!RAP--· .. a. ----7;-· -. - ..j.1 KK CP25Ar f(H COMBINE CP24 1 SUB24
-... - HG-~-------'---"- ---.. ------ -.- ..- ..-.-.

-,' "': KK CP25III[ KH ROUTE CP25A TO ;P25 • ?
, F-'---R~~49----M3'~5{), 1 'IR-AP----8.

~I:::: KK SUB23

/,., c!'--~~O .5706~UNO~~-~~O~:UB~~~~-~.~:. -- ----.--- .-- -

') ::3 LS O. 86. O. 86.

\1:-~~_=:~~~:~i~~i1~t;~---- ...------,.--.-... --- -----.... -. --..... -..... --.. ----..-.---.-------------
'> :~. Rfm130. 0.0079 0.035 0.5706 IRAP a. 4.'1' 1(1{ CP25j,"_:' ---"~'--2:COKBIH5 HYDROGRAPHS-CP25A 1 SUB23J' :O::~~9-DAS1~i-----.----~--

'. :;.;: LS O. 86. O. 90.

,I--~r·:~~~;b~~·~~-i~:~~----·----·--·-- ..---..-..------..--
I~-.-;-' RK 2655.0.0068 0.036 0.1364 IRAI' 12. 3. YES

:)

11--'---;'~-'SUB26RUNOFF FROM SUB-BASIN 26 .-----..-.- - .__ .-- ....-- -- ---.

f i.' BAO.0963
;::':..·--LS--O-.---84.-- 0.-.-·-3-4.------ _. --- .......- ...-.

11":: UK 790. 0.0076 0.06 33.75
I . ,;' m, 885. 0.0068 0.08 ~6.25
, :·----RK-2~8~.-0.00~6--0.038--cOA)9b3-·-n:Ap- ----2.-· 6.

"I'" KK CP29A
. KM COMBINE HYItROGRAPHS SUB20 & SUB 26

<. -·--HC---- Z;-' ..-. -----.-._- ...-.- -- .----
~ ~;i I{K SUB27!I,: Kli. RUNOFF FROil SUB-BASIN 27
. I .. ;---BAO;0925-------·----- -.

;.~:" LS 0 C)"l ,~.I ~~.:'; .JW' v,

II' UI: 355. 0.0030 0.07 40.22
'--~ UK --500;0.0030" 0.07 . 59;78

j , 0 RK 2695. 0.0074 0.025 0.0925 TRAP 25. 1.
."- KK SUB28
fl--,~M--RUNOFF-n:OH-SUB-FASIN-29 -----.---, ----.--..---...----------... -... _- ---.
• MO.1155



II

YES

YES

3.950.

.92.

TRAP

O.
32.54
67.46­

0'.3230

)

l-t~-75~--~;O~~9-~~(j---"-30;~~-~~------------------- ----------------
) :~- m{ 985. 0.0081 0.06 69.2611 ~~~2~~~~---~~00~6-.-~.-036 _O_~_II_~ T_RAP l_~. ~.
J ,.- KM COMB INE HYIiROGRAPHS CP29A t SUB28

I
HC 2.

---- - KK SUB29- ------ - -- ------- - -- -,-'-- - -- ------------
II -, : KM RUNOFF FROM SUB-BAS IN 29
. -, 1:0 1.

i I----BAO.32,3,0
I L" 0 Cj~.II ,j",,-

, UI{ 745. 0.0054 0.06
UK 1710. 0.0064 0.06.II RI{ 5730. 0.0051 0.025

r KK CPEH[I
---··K/i··-· --,. eOIiBINE· HYBR06RAPHS ena t-SUB29'II 1;0 ~. '

,. He ... _
, ----zt------ --' ------ -

It:; $ T OU!ER14B24.0UI
\'J:~_$_S_EI_NO_VE_R_If_Y -_----

i.

_ -: THOUGHI OF IHE DAY fROIi J V A X J

I ';
f ~ fr--- Better-to-use Iliedicifles at-the-- ootset--·than-at- th~ last- aOlent.- ---- ..------ ---

AAANotE 10 MASS 11 USERSAAA

AAPLEASE KEEP SASI INFORMED OF ANY PROBLEMSA*

----_.._-_.----_._----- _. --_..-- _. --_ .._-------_._- --_.__._-_._-_ _. - _------_._ .. - --- ._.- --_. ---_.-.

---_._----_._-_ .._----_.._---_._._-_ .. _-- ----_._-_._.. _-----_ .._----...__.- .-._. _._.- ... -_.__ .- ..- .._- -_. __._--- ---.-'--' -- - ._--_ .. - -_.

-)fI,~:,:
) :.

~i $ ASSIGN DUMMY SYSIPRlNlIt $ ASSIGN OUIERl4B24.DAI INPUT
~!--H-OU!PIfHlf-Ht€HeEHHHt---!;OG--fi!;E-'------- ----~-------

,_~~_ RUN_ [uS~::~_IMON~~~::~H~~~--. ____ ___ ._ _ _ __

;,
¥ ••_- --- " -" - ••• ---_._•• _._-'----_._-_ •••• --- ._---_._.-••J -- --- --- ..----. --------------------- ------------ ----- --- ------ -- --- -- --

" ..

J
-J
~-9,
:J,-

*~~***********;************~****f*f*ff***



x x XXXXXXX XXXXX
x x x x x
x x x x

----xxxxxxx xxxx-- ----x
x x x x
x x x x x
x x XXXXXXX xxxxx

*-----A-·Lt;~-AF:Hr-coR[tS-Dr-Et4GINEEf:S--
* THE HYDROLOGIC ENGINEERING erNiE}
A 609 SECOND STREET

-- ----- *----- -DAVIS,CAUFORNIA95616-­
* (916l 440-3285 OR (FrS) 448-3285

************************************,

x
xx
x

-X1:XXX- -- x­
x
X

xxx

-------------,..----.----- ----- -----------------

.._. ._. • . .__._ .. . .'_ .... "._...._._.0._·' ... _ .. _.. _.. __ ....

HEC-l INPUT

LINE ID •••. ~ •• 1••• ·• -~ ~ .2~ ~.~ ~ .. ",3-, ..... I .4 ••• ";-.•5••..•. •6·.~ .-~'~".-. 7; •• ,". ,".8 ••. -.• ~. 9.• -. ~ •• 1Ct

PAGE



\I
)

1---------'-----------'------------------------- ..-------------.--.-
: ,
( ,':

. -_ .. _.•.. _- - -_._---_.._--.- ------- .__.--- ._--_.---

_._ .._-.- .._- . - - - .._-------_._---_ .. ---._-----

•• ,. ••.•• -p-, ••••__ •• - ••_-----••• _._~.- • .._- _ •• - ••__••.• -••• _ •• - •

__._•••_ • .'__ 0 •• __ " . ••_._ ------, ••••••-. ---------

__ • __ •• _ ••__ •• 0. 0• 0 _' -_ •• _----.,------ ••_--_••••_-------

..,_._-------_ .._.-_.._--~-- -_ ....__ .... ----_.- _._-- _._-_...__ ..._--_.--_.__ .__._._----

(---» DIVERSION
«_._) RETURN OF DIVERTED FLOW

--_._--- ._._--_._-----_.~ -----_._--- --_.

SUBS

---v------- -------------------- ----.---------- --------- -

.-------) DIVERI
CP9A

SUBl

CP4A

SCHEMATIC DIAGRAM Of SH:EAM ilETWORI:

(V) Roum/G'
(.J CONNECTOR

7

45

42
40

{- 52-'-~: suL..
~ -_._----.--_.__ ...--_._--- ---------

'f;: 58 CP9B••••••••••••

·~--b-·2···~mor·
~-3-'-----"- --------- --...:..--i-_65 ..__~----s~.~~ ..--------_--------- __
H

.,) IS"i V
IL_._._~.1_._ SUB_~+~ it*"

;t;:! V
, 78 ~.~1_0_'B__.. _

-j

if1::: _

l
i:'~~
,j,cot-

j
-----------------------

_____1_7 __ --:~~L-~---

1 2_3 suB3 itH . _

I ,_ ...!
-' "lC! CF"B).:::l; W<I '"i 1 ••••••••••••

• 'J
~~--------------- -IJ------- -

J (3Z! 33 SUB4 it**

3!
f-f.

l
----'-------'-----------------------------

I

~ i3s1.-;

*



\1
--_._-- ---

-----_._--_._-_._--- - ._------- .- ------- - - _.._------------------

105

112 SUB14
~-_._--------------_._--- _ .. _.. _.- - --------_.- -'--'- -_._--------_._-----_.---- ----_. -_._. __..•.

SUB15

126 CP16••••••••••••
•

SUBIa
-._.._~...,---.-_. __ ._.. __ ._.. - - ..... -- ---_._--"j _. -- "...._. ~- -_.....- ._....'_. ~

143

.•• 129 : SUB1~ WI
j1IJ.".----.---.-----..- --....-----.-lJ------.-------- .---.-...------ - ..._-

. ~ V

.•: 136 SUB17 ~H
1::··--------,-------.-------

"
:.1j' 150 CPl~ ..

'- ;:;~: l r 3 SUB19 HA

I
::-:-~; ,J

.-------..-. lJ---------.----..~--- ...----.---.--
V

.. ':~~ 160 SUB20 *1.*

1·-·--:------ . SUB21

- '.. i'I:" --~~--.--.-.--:-_.- ---:----...-~:-- ....::~~--. '-'--'- -.- '-'
~ ';

SUB24

CF'24 ••••••••••••
._--.-.. --.!.J._.-.- ....-.----. -

V
CP25A

181I
._ ..__.._~.- _._.- .. ,- .._ -. ;---_.
;::t

~I~--~~-._._._._-_:_-
!.:;;:: •

:II .__ .1~ _

j,:"1 19
_
4
_. ..._-;. • ----~~~~~~~~~~::" .. ---- ...-

v



.\I__1-97-----:-------"7'---C-P~-;. 5_-,- .

.) . , ..'
1
"1·- --?~~-----~------.~------ ...: . . . .
,

SUB23
--_... - -- -_.... - .... ---.--- _._- - ._-- ._._-----_._.-._._.._-_._-----_.._._----

**A*****AA***AA**A*AAAA1.**At.**1.1.t.*t.A

*._" ., . " *.._. ·U.S.-ARlfUORPS--OF-ENGINEERS-
A THE HYDROLOGIC ENGINEERING CENIEP.
* 609 SECOND STREEI

-- 10...._-- [lAVIS,-CAL IFORN IA-95616- _. -.
It (916) 440-3285 OR (FIS) 448-3285

*.. __... .. __ ..._ HHH**HHHHHHHHHHHHHH

CP25 •.• ;••••••••

V
SUB28 AU

CP29A••••••••••••

_. '--.-

.- .-- '-', ...--_. .J,) - ..... -.--

V
SUB25 f.H

I).

V
SUB26 Aid

OUTPUI CONTROL VARIABLES
IPRNT . 5 PR INT COi/TROL
IPLOT 0 PLOI CONTROL
aSCAL O. HYDROGRAPH PLOT SCALE

HYDROG~APH TIKE ~ATA

.-

.._._._---.

..... _---_._-- - .-.. -

IT

Ii 10

234

217

224

-----_.__.- ..~_._----_ ....._._._"_..- -_._---_ ...- '-'-

J,
I",

.... _'" . _ . SIi'lONS, LI i ASSOC IAiES, . INC. f'AZ-[lC-O1 ------------

....., ...:" fiELEUIl, CATHER i CO. - ourER LOOP HIGHWAY PROJECT CONCEPT DRAINAGE PLAN
DIVERSION AT THUNDERBIRD RD, EXISTING RUNOfF CHARACTERISTICS

._..._,_ .. '. ...._... _... -·-----50-YR-,-24-HR-RAINFALL- US IHG-'HYPOIHEIICAL--SIORH- ItiSTRIBUlIO~f- ----

~)I:

J

f--

) ~-. ')"7

i1--"- w~. _

, . 210

II,
11
11-22~---·-- -- ..~.... -S~B2~ ...-... .... - .....

.._ __. ._.__ '._._.__._.__ ..------. -_.---..--.1,1- --•._- - ..- ..-- .

11
, " ---_._---;-----.-------,..---

-"11.-.- ._~~~ ... "--'--.-". -.. :~~~~~:~ :.:~" :.'- ... -" .. -... ' -
--. ~.::. • V

\_,.__244 --~--~UB~:!~A.---.------_ -- - _ _._. . . . .___ .. . . _

)'. 252_U:'D:::: .J;~! (HA) RUNOFF ALSO COMPUTED AI THIS LOCATION

.J1!!.--~***k!*k!*kl*k!*k!**k!A<*kl**kl***!!!!k!:
11' -. *-- fLOOD-HY-DROGRAPlf-PACKAGE--·{HEC-l-}--""*--· ...,... - -----..-..
1. A FEBRUARY 1981 A

-- A REVISED 30 OCT 81 *.*.._.._-------~-- ------_..._..*---- .... _.----_.
II RUN MTE 25-J TIiiE H:4 A
A *.
HHHHHHHM.HHHHHJ.HHHHHHH-· "'---""'-"-



\1

0.25 HOURS
24.75 HOURS

ACF~E-FEE!

ACRBS
DEGREES FAHRENHEIT

CUBIC FEET PER SECOND

'SQUARE MILES
INCHES

CDMPUTATION·INTERVAL- .
rOTAL THiE BASE

ENGL--ISHUNITS-
DRA !NAGE AREA " .
PRECIPITATION DEPTH
LENGTH, ELEVATION
Fl.OII
S!ORAGE VOLUME

--------SURFACR-- AHA­
TEMPERATUF:E

11_~--'--------li;l~i~---~25jUN;~~~~i~~~~A~~~~!~! I~~~:~.~: ~
I!IME 0000 STARTING TIME

NO 100 NU~BER OF HYDROGRAPH ORDINATES
-. NDDArE---- 263:1N86· ENDING DArE-- ---

NDTIHE 0045 ENDING TIME

) ,

11---- .'
r.

11-'---
)-

~I-------

~,I
tl----- .- ..

.- ~_._--_ .._.. __.__._--_._-_._-----_. _. ----_._.,-

rl::__*_*,*_*_H_**_*_*_,H H* *H *H *H **1. 1.H *iIt. *** *** H*_~** _H*_*~*_**~: H~~*_*_*~!!.~_*_H_*H!.~_~_'*~_1._J,_*_**_1. *H *H M-J *H

- - - --.-.. --_._._------ --_._._....- ._-----_.- ----

-._- _... -----_._-_.- * *
k

- I1A liON HRMtl ORD FLOW ~, DA MON HRMN m:D FLaY ~. DA MaN HRliN OF:D FLOW * IiA MON HRMH OF:D FLOI

k /<. k

... - -----25-JUN· 0000 ." 1 O. 1; 25JUN 0615 26 O. f. 25- JUN 1230 51 136; .* 25 JUN 1845 76 20,

"I! 25 JUN 0015 2 O. A 25 JUN 0630 27 O. A 25 JUN 1245 52 215. A 25 JUN 1900 77 19.

; 25 JUN 0030 3 O. A 25 JUN 0645 28 O. * 25 Jut! 1300 53 224. k 25 JUN 1915 78 18.

I ~;~'---25--;JUN--{)045---~--'-- -- t\;._- *---25-JUN0700--29- - 0.-· * -25- JUN-1315-- - 54---- ·202;- A- 25 JUN-1930- 19- ---·--17.

>- 2S JUN 0100 " O. A "l" JUN 0715 30 O. A 25 JUN 1330 55 172. A 25 JUN 1945 80 J7.l_ .,J .. .,J

25 JUN 0115 6 O. A ~s JIjN 0730 31 O. A 25 Jut! 1345 56 143. A 25 JUN 2000 81 lb.
_. --. 25· JUN 0130 7 O. 1; 25 JUN 0745 :32 O. A 25 JUN 1400 57 120. A 25 JUN 2015 82 15.

) : ' 25 JUN 0145 8 O. A 25 JUN 0800 33 O. A 25 JUN HIS 58 101. A 25 JUN 2030 Ctl) 15."".t' 25 JUN 0200 9 O. A 25 JUN 0815 34 O. A 25 JUN 1430 59 87. A 25 JUiI 2045 84 14.

---'-2S--JUlH21S---10-------0.-- A---25 ·JUN-0830· 35-- - --- (l;~ -. k ·25JUN 1445· 60 75. *
'j" JUN 2H\O .. 85----·--- - H.w.J

) 25 JUN 0230 11 O. A 25 JUN 0845 36 O. A 25 Jut! 1500 61 66. A 25 JUiI 2115 86 13.

~j 31 KG OUTPU\~~~iROL VAF:IABLiS PRIHT CONnGl.
L_) :;:. IPLOI 0 PLOT CONIROL-I: QSCAl. O. HYDROGRAPH PLOT SCALE
'l-~ 32 HC HYDROGRAPH COi\BIN~IIW-----'--'-----'-'-----"- - ---------------- _. -.-----------.-------

J _L------___~ ~~H~___2NUHBEROFH_rDROG~~S_~~COH~~HE __ __ _ __ _ __ _ _ __ __

J"--..WWHI.M.HI.I.HIHlHHHWHlHUHIHHm;IHHl.lHHI.HHI.HHHHillHHI.HHHH_I.IHHHmIIHllHlIHHHHH~
... HYIiROGRAPH AT STAT ION CP4B

--- .;:,;..

~----:-I.I~:-'::'~::~::~;-~IUIIII::I!II:I~IIIIIII!IIII/JI.:::1::II:':::::::::::~IIIIIIII::III:I:III~JIIII:I':'IIIIIIIII!!1l:"~



... ..•. -._ _.. _-_.__._---- -'"--"-"- ._"." _ .

. -_._--_.- - ~._. _._--_._-_._.- ... __ .__...__ ._ .._- -- -- --~-- _.._.- -

F'REC IP IIAIrON DAr A

_. _._. ..._ .. ... . . 0'._. .__.__ ,---- .-- ._- - - ._-

\_ 25 JUN 0245 12 O. A 25 JUN 0900 37 O. *. 25 JUN 1515 62 58. * 25 JUN 2130 87 13
r~.JtItH30o-13 O. *-zs-jUtH91S-~--· O-;--r-ZS-JUtH530-63--- --52;-"* --25-JUlt<~H5---S8-----'-r2

) I~ ; 25 JUN 0315 14 O. *. 25 JUN 0930 39 O. A 25 JUN 1545 64 47. A 25 JUN 2200 89 12

I
i 25 JUN 0330 15 0." 25 JUN 0945 40 0.;' 25 JUN 1600 65 ~3." 25 JUN 2215 90 11I ,.: 2HUlH31S-1fr-'-----O. _~ 2S-JUtt--1000--o11----0.--,\-----2~·JUlH615-6&---- 39.----*--25-JUN--2230--91- ---11

') :5' 25 JUN 0400 17 0." 25 JUN 1015 42 O. * 25 JUN 1630 67 36. A 25 JUN 2245 92 11aJ; 25 JUN 0415 18 O•. A 25JUN 1030 43 O. * 25 JUN 1645 68 33. * 25 JUN 2300 93 11
;r--2S-JUlH430-19----- -C...---+----z5·-;lUN-I04S--44-~-----0.---*-25--JUN-1700 69--- 31. .-!t-. 25 JUN-2315- 94 10
'\';-: 25 JUN 0445 20 O. * 25 JUN 11 00 45 O. A 25 JUN 1715 70 29. A 25 JUN 2330 95 1

0

~=--: 25 JUN 0500 21 O. * 25 JUN 1115 46 O. A 25 JUN 1730 71 27." 25 JUN 2345 % 10'1_ -~HHtH51S--22--- -'0.- +--25-JUIH130-47-------{).---It---.£5- JUN-1745- ----72 - - -- 25.-· ~ 26 JUN-OOOO 97 '1
~ - 25JUN 0530230. A 25JUN 1145 48 O. A 25 JUN 1800 73 24. A 26 JUN 0015 98 9
'. 25JUN0545 -24 O. A 25 JUN 1200 49 2. A 25 JUN 1815 74 23. A 26 JUN 0030 ~)9 9II' ···25 JUH 0,,'0 25 0..: 25 JUN 1215 50 H.: 25 JUN 1BOO 75 21.: 26 JUN 00<5 100 S

_._ ***********************************************************************************************************f.f.f.**f.***f.**********
1---;i~K F~~~---;InE--------------'--------MAXIHU;-AVE-F:AGE-Ftmj----· - -- ----- - --- --- ---------- ------ -.-

I -~- (CFS) (HR) 6-HR 24-HR n-HR 24.75-HR
• 2:; ---224-.---13.00 (CfS).----S3.--..:.----25.---··--24.----·-------- 24.· -----.- --.-- -.....-. ----.-- ---.-- --.---- - .- .....---- ... - -----

_ <INCHES) 1.707 2.017 2.017 2.017
It[! (AC-FI) .\1. 49. 49. 49•

•

~ CUMULATIVE AREA = 0.45 SQ KI

t,l;---,-----_._---_..__._------_ ..__._----.._--- ....__.._---- --- _.._..
- 125~

'~i*H'*i*HH-ill-i±\-;Hd,HH-ill'-M!c lH m HHlJdH-MJrMIrlli iM-m.J.'lrm·H' ,H,*,H,HH ,H
._W:

.~: -_ - --"mH,m,H- - -

1 !;::i ;. Ie
- ,-, 33 KK ;. SUB4;'

::
i3~! *HHHHH*H

t-35-Ko----OOrpU~~~~~ROL--VARIABLiS-p-F.:I~-I -CO-N-IR-OL--------- ..---- ---. -_.--- - -- -- ---- ---.--..------ -- --- ---. - --. '-'---

':;-; IPLOr 0 PLOT CONtROL
._~--------------asCAI;------ --cb;---HYDROGRAPH-PbOT-SCALE-------

..t--3;;--..-~-~~;::~:;;:A:;~~~i:;~s S::ASl~~:;~- --"
_:

_. _' ---lv-PH---- - -- - -- --- -- --------- --- ------ --DEPIHS' FOR O-PERCENI- HiPOTHE!ICAL STORM



... __ .0_- _" ... . . - ._ ------.--,_--0- ..-

-~------_.__.._--

\'1
\ ,,-------1lrt\!NOOii1MAV~E-----~
') ~ 38 UK OVERLAND-FLOW ELEMENT NO. 1-(I ----~'-~~~2~;~~A~~OW~~~GT_~.__ .
! , ....
)'c . ~ 0.060 ROUGHNESS COEFFICIENT

11---39 ,:1(--- -.- ---MAIN- CH~~NEL--_-l~~.O PE~~~~~~!_~~~AS_IN
: '.. L 2785. CHANNEL LENGTH
! " S 0.0083 SLOPE
i I---~---------.----- ---- N--- ----0.016--tHANNEl.'- ROUGHNESS COEFF IC TEN!
I . CA 0.09 CONIR IBUIING AREA

SHAPE TRAP CHANNEL SHAPE
W[I 12.00 BonOIl WI[lTH-Gl: DIAi'iEiH
Z 1.00 SIDE SLOPE

RUPSTQ YES ROUTE, UPSTREAM HYDROG1:APH\1-------.---------------,------.-----.-.-.-- .
---·------£OMPUlEIt-KINEI'iAI-IC-PARAMEIERS------ .,-- ---- --- -- -------- ---------------II, ELEMENT ALPHA Ii DT (IiIN) DX (FI)

t-.: . 1 1.7908 1.667 15.00 577.00
. :" ,; 3 2.0537--1-.4% ¥'.r.i)o---+89MOf.-----·----------------

~11 ... ;_*I.*H*I.*:*H~;U:*.'.*!.;HI.Aill.HWU~H*UH;~~U;U::;;,,;'**;**~;:WHW;''';H''H~;~**H-'':*.'.~':'':H;;U**;WH*~;;~H:
~ ~~; HYDROGRAPH AT STATION SUB4

\1If~-~*AAAA*A******AA**********A**A****************AA*A******************************************************************************
2 *)11 ~:_~~~_~F:~ __G_F:~ .~~r.N_. _:~~~~x~~~_: ~_~H~__Q_ i DA MON HRMN OF:D R~I~ ~_~~: E::~~:~ ~~~ __~ _

l:-. 25 JUN 0000 0.00 0.00 0.00 O. A 25 JUN 1230 51 0.27 0.02 0.25 233.

J11".,i ;;~~~~ ~~~ '. 2 0.01 0.01 0.00 O. ~., 25 JUN 1245 52 0.08 0.01 0.08 358.
ilw ~\~ 3 o.~•.oo o. ~ 25 JUH_l-30~~b----O-.OO---O~b---2&1_-

. ;_,; 25 JUN 0045 4 0.01 0.01 0.00 O. A 25 JUN 1315 54 0.05 0.00 0.05 233.
_ I:.:i 25 JUN 0100 5 0.01 0.01 0.00 O. A 25 JUN 1330 55 0.04 0.00 0.0-4 199.I ~;-~~~g~; ~:~~:~i~::----b:----'~------;~-;~~---i~~;-'-~;------~:~~-~:~;-~~;----i;;~-

_':,:' 25 JUN 0145 S 0.01 0.01 0.00 O. f.. 25 JUN 1415 58 0.03 0.00 0.03 lIB•

•

-", 25--J.U~2{l()--9---4.:C1---{l.()1--O..oo----- -Or-----!.-----2S -JUH-1430--59 ---0.-03---0.00----0•.0.3-----H>1.- ---
. 25 JUN 0215 10 0.01 0.01 0.00 O. f.. 25 JUN 1445 60 0.02 0.00 0.02 87•

._P 25 JUt{ 0230 11 0.01 0.01 0.00 O. J.. 25 JUt{ 1500 61 0.02 0.00 0.02 77.

I;-----:;;~~~~;~~i;----~:~~--~:~~----~::-------~~-- --~-------- ;- ;~~-i;;~ .-~;--- .~:~;-----~:~~----~:~;---~~~-
,~_, 25 JUH 0315 14 0.01 0.01 0.00 O. * 25 JUN 1545 b4 0.02 0.00 0.02 55.
_, -25-JUN-Ct330----15- -·).01----0.01---- OA)O--- - - -- . ~.- - - A- - 25·· JUH-1600 65 0.02----0.00-- -0.02----·----50.-----

•.. 25 JUN 0345 16 0.01 0.01 0.00 O. t. 25 jUN lU5 6& 0.02 0.00 0.02 46.
~ 25 JUN 0400 17 0.01 0.01 0.00 O. J... 25 lUll 1630 G7 0.02 0.00 0.02 ~2 •
.:,>---~--------Z5--JU}H415-- 18---' - -<hOl---- 0.-01---- 0.00 - -- - - 0.- -- -* -- ---25 JUN 1645 68 . 0.02---0.00 --- 0.02----------39.- - -

'~I-- 25 JUII 0430 19 0.01 0.01 0.00 O. J.. 25 JUII 1700 69 0.02 0.00 0.01 36.
, j ~5 JUII 0;45 20 . 0.01 0.01 0.00 O. A 2; JUN 1:~5 ~O 0.01 0.00 0.01 ~~.
k _ i - ..5-iJUN-O.,OO--2l- ----0-.0}-- ---G.Ol--~------o. -----11---~--2,J--JUN-}i ",0--- fl--- --1),0l-~o--- 0-.01--- -:<:..--

>1Ll=::i.. 25 JUN 0515 22 O.O! O.O! 0.00 O. ; 25 JUN !745 72 0.01 0.00 0.01 30.
: 25 JUN0530 23 0.01 0.01 0.00 O. ~ :5 JUN 1800 73 0.01 0.00 0.01 :8.

_~. -----__ 25--JUH-0545~-24. 0.01 -0.01- - 0.00 0.- * 25 JUH 1815 74 0.01 0.00-- 0.01 27.

),.'~',.", 25 JUII 0600 25 0.01 0.01 0.00 O. ~ :5 JUII 1830 75 0.01 0.00 0.01 25.
_ 25 JUN 0615 26 0.01 0.01 0.00 O. A 25 JUN 1845 76 0.01 0.00 0.01 24.
---~25_-JUN-0&3O--27_--~~1-----0;0l--O;{lO--- --- --- (l,- ----- _ f.. - 25 --JUN 1~'OO--u 77--- -0.01-- -- ".00-- _0~1--- 23.--- - -

25 JUN 0645 28 0.01 0.01 0.00 O. * 25 JUN 1915 78 0.01 0.00 0.01 22.



I
j I 25 JUN 0700 29 0.01 0.01 0.00 O. A 25 JUN 1930 79 0.01 0.00 0.01 21.

~ :-----2S-JUIH71S-......~--{}-;o:----O~Or-- 0.00 ---- --V; ----- -- r------25-JUN-194s--B~~1---<r.-OO--v-;vl-----2(·;--
) _: 25 JUN 0730 31 0.02 0.01 0.00 O. A 25 JUll 2000 81 0.01 0.00 0.01 19.

iI-__ -----;;-~~~-~~~~- ;;-- ~~~;----~:~~"-- ~:~~ --- ~: -- ~- ---~~~~~- ~~~~-~;----~:~~--~:~--~-;~~---- ---i~-;---
) - 25 JUN 0815 34 0.b2 0.01 0.00 O. A 25 JUN 2045 84 0.01 0.00 0.01 17.

I
25 JUN 0830 35 '0.02 0.01 0.00 O. A 25 JUN 2100 85 0.01 0.00 0.01 16.

________ --25 JUIH)845-- -3& --0.02--- 0.01 0.01 O. * 25-JUN--2115 86 - O.Ol----~.OOO.Ol---- --lb.
__:_; 25 JUN 0900 37 0.02 0.02 0.01 O. * 25 JUN 2130 87 0.01 0.00 0.01 15.

" 25 JUN 0915 38 0.02 0.01 0.01 O. A 25 JUN 2145 88 0.01 0.00 0.01 15.,,:.I __~_ 25-JUN~930---3e:-- ---(},02--0.02- 0.01- O. A - 25JUN-2200 - 890.01--- 0.00----0.01- 14.--
25 JUll 0945. _ 400.03 0.02 - 0.01 .). A 25 JUN 2215 90 0.01 0.00 0.01 14.
25 JUN 1000 41 0.03 0.02 0.01 O. i, 25 JUN 2230 91 0.01 0.00 0.01 13.

I
25 JUN 1015 42 0.03 0.02 0.01 l. ~ 25 Ju,l.l 2245 92 0.01 0.00 0.0 J2.l 25 JUN 1030 4:3 0.03 0.02 0.02 1. }; 25 JUN 2300 93 0.01 0.00 0.01 13.
25 JUN 1045 44 0.04 0.02 0.02 I. A 25 JUN 2315 94 0.01 0.00 0.01 12.

1
--------.-25-,JUH-llM--~5- 0.05 0.02 - 0.02- - 1.- ,_ 25JUN-2330---95 0.01--0.00 0.01-- - 12.-

! 25 JUII 1115 ~6 0.05 0.02 0.03 ~ A 25 JUII 2345 96 0.01 0.00 0.01 12.
! _ . 25 JUII 1130 47 0.07 0.0:3 0.04 2. * 26 JUII 0000 97 0.01 0.00 0.01 11.

__________ 25_JUN-l145- -48_...1j.22- .. -0.08 0.14----3.---- ---~--------26 JUII--0015--9S-0.00- 0.00 0.00-,.------11.----

'II.. 2S JUN 1200 49 0.47 0.11 0.36 8. '" 26 JUN 0030 99 0.00 0.00 0.00 11.
25 JUII 1215 50 1.27 0.1& 1.11 35. '" 26 JUN 0045 100 0.00 0.00 0.00 10.

~.::~: *-"Ill ,••,.**,;•••••, ••••,.**•••,;!/J..I.••I.!I.I.;." ",;"1.1.1.1.1.'".'."'." ••••; ••**;••••1.•••,;."",•••••1.••••1.•••••1.****1..,1.**.,1.",,1.'

1:..> IO!AL-RAINFALL : 3.32, -!OTALLOSS: 0.97, TOrAL RXCESS ::2.84- - ------ --- -- -- - --- -- - -- -
. ".::::

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(ers) --iHR-t--------------6-HR-- ------24-HR-------72-HR--~4-rl~-HR-------~--------- ----------------

358. 12.75 (crs) 105. 31. 30. 30.
(INCHES) 1.799 2.126 ~.126 2.126

_________ .. _ (AC-f!-) 52; 62. 62. &2.

CUMULATIVE AREA:: 0.54 sa HI

OU!PUT CONTROL VARIABLES
IPRNT 1 PRINT CONIROL

. -IPLQI __c - \) .. PLO! CONitOL
GSCAL O. HYDRO GRAPH PLOT SCALE

60 f(O

1---*** *H Hit It** Hit Hit *** Hit H* **-;*i.~-~*~--;;.~--;;;~*~-A*~--~~A-Af.~-,.H ~**- *** Hf. Hit *H HA *H A**--ItM.- AH f.;'*-;'H H*

~------~--- tJ.**'!H'!!: -------- - - - - - - -- - -- -- -- --~--------- -- ----------

- - ·;.r.:i1:- .-- -58-~{l{- ---;-----£BB-r------------

I ..• t.*******k,.J-Jdt*

I
"I:
_.' ._: ;----- -£l-HC ------iiY[lROGRAPH-COMB INA lION- ----- -

IeOHP ~ NUMBER OF HYDROGRAPHS TO COMBINE



II
1.----------· SUH OF 2 HYDROGRAPHS----._--------------_.__ . - - _._-- ---- ------_.-._-_.- ._----

):-. r.r.r.r.r.r.r.*r.*AA*AA*AAAkkAAAAAAr.AAAAAAr."AAAAA""AAAAAAAAA***A*****A*t.AAAt.t.**A*A*AAAAAAA*AAt.AA~t.*t.AAA**t.r.AA***r.t.*********************

I
~ A A A

I ,~--DA-MOIf11RMN-ORD'- .- 'nmr-- -r.- -"DA'l10NtlRMN-- ORn' -.-.. 'nw--'~- !lA-MOtl HRMN - -m:o-- -- FLOW'--~: DA MON HRMN m:D ---FLO
,~- A * };

) =

1
'- 25 JUN 0000 O. }; 25 JUN 0615 26 O.}; 25 JUN 1230 51 1~8.}; 25 JUN 18~5 76 10

. ------2::;-3UN-0015---2---· 0: C'Z5-JUlf0630 -.. 27' - 0-.---1.--- 25 JUN 1245 52 285•. ~ 25 JUN 1900 779
'".,- 25 JUN 0030 3 O.}; 25 JUN 0645 28 O. A 25 JUN 1300 53 248. A 25 JUN 1915 78 9

-' 25 JUN 0045 4 O. A 25 JUN 0700 29 O. * 25 JUN 1315 54 153. A 25 JUN 1930 79 8
.1---":-··25--JU~OH)~---~--··-O.---;.- -~. JUt~-0715--'30-'" . - 'O;--A-- 2~;--JU;n330 55-- 95. A- 25 JUN 19~5 80-' ., 8
~ ~ 25 JUN 0115 (, O.}; 25 JUN 0730 31 O. * 25 JUN 1345 56 f.6. A 25 JUN 2000 81 8

25 JUN 0130 7 O. A 25 JUN 0745 32 O. A 25 JUN 1400 57 52. A 25 JUN 2015 82 8
:t 25' JUN 0145 8 O. A 25JUN 0800 33 0. * 25 JUN 1415 58 ~2. A 25 JUN 20~;O 83 7
\II.. 25 JUN 0200 9 O. Jc. 2S JUN 0815 34 O. * 25 JUN 1430 59 36. A 25 JUN 2045 84 7

25 JUN 0215 10 O.}; 25 JUN 0830 35 O. A 25 JUN 1445 60 32. A 25 JUN 2100 85 7

I~;~~:r~r-- ::-:;~-~::~:: ~--- .- ~:--:-~~~i;~i -ii .- i:: :--;; ;~: ;ii~ i;;
," 25 JUN 0300 13 O. A 25 JUN 0915 38 O. A 25 JUN 1530 63 22. 1. 25 JUN 2145 SS 6

- -----'25"'JUil031S---H------·--O;-·-A----z:;-JUN--0930---39-----();-j; ---25""3UN-1545- - 64 -- . ---19 ~ --A'- 25 Joti" 2200 --&9'-' ..-.-- -6

1- 25 JUN 0330 15 O. * 25 JUN 0945 40 O. Jc. 25 JUN 1600 65 18. * 25 JUN 2215 90 G,
\ .. :' 25JUN0345 16 O. * 25 JUN 1000 41 O. A 25 JON 1615 66 17. A 25 JUN 2230 91 6.

::~j .. '. 25 JUflO'40o-17 O.:k 25 jU~15· 42 0.;; 2y-JUlHO"3~1t:-*--Z5-JUil22~5--Sr-----t;:1-2 25 JUN 0415 18 O. * 25 JUN 1030 43 1. * 25 JUN 1645 68 15. 1.. 25 JUN 2300 93 5.
: 25 JUN 0430 19 O. * 25 JUN 1045 44 1. Jc. 25 JUN 1700 69 14. A 2S JUN 2315 94 5.

1: .. -----2s-JUN--0445--·~---·O;--'-A"--25-·JUH-il0(,.--45 ----·1;---*··-25--JUNl715- -70-' 13. -* 25 JUN 2330" 95 -5.

J
.:..~; 25 JUN 0500 21 O. * 25 JUN 1115 46 2. Jc. 25 JUN 1730 71 12. Jc. 25 JUN 23~5 96 5.

~. 25 JUN 0515 22 O. * 25 JUN 1130 47 3. A 25 JUN 1745 72 12.}; 26 JUN 0000 97 5.
,~ 25 JUtH.530"--2"3----0';--k---zs-jUN-l-l-45--48 4. * ·ZS·-JUlt-lWO-13--·-· .. --il;----A- -26 JUNOOIS-' -98·----5;

•

---z 25 JUN 0545 24 O. A 25 JUN 1200 49 6. * 25 JUN 1815 74 11.~. 26 JUN 0030 99 5.

·,'._. __~~_J~~.O~O~. _:~. o.._: .. ~5 J~~_1~15_ 50 31.__ :_ 25 JUN 1830 75 10.; 26 JUN oo~s 100 4.

~ ;32' *A**A***A**kkA***Af~*****kkA*****kk*Jc.*kk********A*A********AA***********************************Jc.********************kkA*****AJ11-----tEAHLOW-IiI1E-- -tlAX-ItfUli--tlVERAGE-Fl;CW .-.-------.-.---------
l:~~ (em <HR) G-HR 24-Hll 72-HR 24.75-HR

.-.: 285. 12.75 (CFS) 59. 17. 16. 16.
~;~------- .._......---- ·-tz~~~i~-----o.;~~-·---·-o~~;:·_---_·-()~;:---- ._-. 0-.-;;: .--.--_., --- _. - _._. -..---

•.:- -----·----··-----·--CUIiULAIIVE- AREA·:-·O.8Z·SQ tH- - ----...-

-" .~:.

HYr'ROGRAPH COI'iB INA! ION

HHHHH1.f.H._.- ._-- .. _._- .*_._------ -.- .. *...-
81 KK A CPI0C *

* *HU1.~1..1JJ,.H;.,II-·-·- -----. ----..-- ---.-- - .. ---- --.-----.---..... --. -- -.

I··--·---···--·~--····_---·--··- '-"--"'-- -......._...-..-_.---. -- ------ -.- -...-..-.... -.----.-----.- -..-..-.--
. -- AA* Jc.** *** *** *** *** *** *** *** *** *** *** *1..* *** *** *** *** *** *** *** *Jc.* *** Jc.** f.** *** *1..* *** *** AAA f.*A *f.* *A*

J
!I'I>I',_ ...

;'.•.-~' 83 KO OUTPUT CONTROL VARIABLES
,. . IPRNT·· 1 H Iii! CONIIiOL

J IPLOT 0 PLOT CONUOL

J QSCAL o. HYI't:OGRAPH PLO! SettLE
' .. _-- ---- ----- -'--_.._..--_.. --- .- .. _- _.. - .. - . ---_ .. --- - .._-_._... . ...._--- - -- .... '.

84 HC



HYDROGRAPH AT STATION CPI0C
--------SUIt~Or--2· HYDROGRAPHS····- ---- .

2 NUMBER Of HYDROGRAPHS TO COMBINEICOMPII, r!!--.------- ----------------------...- ..--.-- ..---------.------

;~•••••**••**•••••*.!***•••••il••**.*••••**•••***•••••••••••••;/.:::;/.;;,,;;;••••;••;;;•••••;.;;;.;••;•••••••••;./.••••;••••••••k
I I

) [51 '1----.----- ..--.-.-.
) • E I
_ ***************************************1.*****1.******1.**********************************1.*1.1.**1.****1.****1.******1.***************kif DA MON HRIiN ORrl FLOW: DAMON· HRIiN' m:D -~~~- -'~---;~-~-~N'-H~~~m ~~.~ -_ ....-~~~~--·;---r~-~ON HR~;'O~-D--fL~i

~ i, 1

"',1''. -..i __m - 25 -JUN-OOOO----l-' - - 11". --; 25 JUN Obl5c 2, 0.; 25 JUN 1230 51 255.; 25 JUN 1845 7, 22
25 JUN 0015 2 ]I 25 JUN 0630 27 O. 11. 25 JUN 1245 52 485.]1 25 JUN 1900 i7 21

~ , ': 25 JUN 0030 3 O. * 25 JUN 0645 28 O. * 25 JlJN 1300 53 471. * 25 JUN 1915 78 20

I
,-.--Z~JLttrvNS--+-----I). A. J5-JUIHiOO-2g...--·- 0.. ---*--·25 JUN ·1315- .. 54 ·-342-..--- *--~~..JUN-i 930--79--- ..- J9

,.' 25 JUN 0100 5 O. A 25 JUN 0715 30 O. A 25 JlJN 1330 55 2:35. * 25 JUN 1945 80 19
: •.....:.' 25 JUN. ~l:i5 6 0." 25 JUN 0730 31 O. A 25 JUN 1345 56 170. * 25 JUN 2000 81 IS

'2: __--2S-JU~1_ao__t-----O .•--1.-25-JUN-4?45-32-------0 ...--A---25 JUN1400- 57 ---- 131.·---oA--25-JUN·2015--SZ----17-.
! 25 JUN 0145 8 O. * Z5 JUN 0800 33 O. * 25 JUN 1415 58 107. A 25 JUII 2030 83 17

25 JUN0200 9 O. * 25 JUN 0815 34 O. * 25JUII 1430 59 89. * Z5 JUH 2045 84 16.
" ..." ,,~," 2"-J!JN-H4S--f.O 7b. * 25J~~-I 25 JUN 0230 11 0.. 25 JUN 0845 3G 0.. 25 JUN 1500 61 65.. 25 JUN 2115 86 15.

l~ ': ;~~~~~ ~; ~_:_~_;~_~~~:~--;~-- _~:--.-.~---_;~.~~~.i~;~ ..-:~-._~~:-.-.:--~~~~li~LJ~---- ---i~:
:. 25 JUN 0315 14 O. A 25 JUII 0930 39 O. A 25 JUN .1545 64 46. A 25 JUII 22.00 89 }4,raJ 25 JUN 0330 15 O. * 25 JUN 0945 40 O. * 25 JUN 1600 65 42. * 25 JUN 2215 90 13.

! , '; ::5 JUH34&-16 O. A 2S-JlIN-lOOo-·U O. It 25-JW-l&1~--b&----3-~. A25-JU~30--!jl--lJ,
g 25 JUN 0400 17 O. * 25 JUN 1015 42 O. * 25 JUN 1630 67 36. * 25 JUN 2245 92 13,

II): 25 JUIl 0415 18 (). * 25 JUN 1030 43 O. * 25 JUII 1645 68 34. A 25 JUN 2300 93 12.
I ....--- --25--JUN-Q430--19---·----0.----i-·-2S-JUiH04§-- 44 --.---. --. L- *--·-25 JUN-liOO .. 69 32.-· . Jr.- -- ~5-·JUN 2315--94---.. ..·12.

J ':~I 25JUH0445)0 O. A 25JUH 1100 45 1.;' 25 JUN 1715 70 30. A 25 JUH 2330 95 12,
I 25 JUH 0500 21 O. l 25 JUNl115. 46 . 1. ;'.25 JUN 1730 71 29. * 25 JUH 2345 96. 12.I w H eSlS 22 ~~u~ 2. It 2~~.JUH-l-7¥'.,-,-n----27. * 26-Jlnt·~~ . 11.

".J , ! 25 JUII 0530 23 O. * 25 JUN 1145 48 3. * 25 JUN 1800 73 26. A 26 JUII 0015 98 11.

1-1-: 25JUN 0545 24 O. A 25 JUN 1200 49 7.;' 25 JUII 1815 74 25. * 26 JUN 0030 99 11.
! i ~S-JUII~O~&---o.-1t-·-~5-JUH-121S--&O----~9.- A--25-JUtH830---75-· .... ·-23.----/r.--26:-JUH-{\045--·100- --10.

h~' ;; Ie A
~ A****AA******1~1.AA1.1.******A**A*A*t.t.t.A****A1.A***A1.AAA*1~*A*A*A1.*****t.****AA***t.**************A***/r.***/r.******1.*t.*****************l

_~il p~~ow :~; ---- - ~-Hi -HAX;~~tEM;7:~:-- ~:'7~~- - ----- ---------
~i----485.----·12.75-u~~~~~;--'-1:~~O- ---~i~o---l. ~~l-"- -'-'-1.~;i'" - _- - -..---- --.--.-----.---..'. s:; lAC-fn 61. 70. 70. 70.

CUMULATIVE AREA = 1.14 SO MI

.... - .... _. - _. -.._--_.~ _..__.. _-_.__.- --- ---~-



)

fhyKO-----OU1PU1--CONTROL\1ARIAFtES
) 1-0 IPRNT 1 PRINT CONTROL

!I ---- ~~~~~---_-O~n~~~~~~~~~;LOT-SCAH----'-- -----. ---.--- ----.----
- ,

." IP-49 .........•.
O-PERCENT HYPOTHETICAL STORM

,..,. !P-40 .
DEPTHS FOR

SUBBASIN CHARACTERISTICS
YAREA 0.06 SUBBASIN AREA

••••• HYDRO-35 ••••••

PRECIPITATION DATA

SUBBAS!N RUNOFF DATA

5-MIN IS-MIN GO-MIN 2-HR 3-HR 6-HR J2-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
---·------0-;65-· h~7--- 2~3---2049---Mf__-B;-oI----3;41--'--9-..82---'0.00- -'0.00- ---o.oQ----e.oo-- .---------

10 PH

11-----··

II
I

STORM M:EA = 0.06

I·... 95 LS SCS LOSS F:ATE

i'. . SiR!L 0.22 INITIAL ABSTRACTION
Lc. Cii\,JNBR 90-.~URlJHRlMBE_*"R-------''''',I . ". RT IMP, 0.00 PERCENT Il'iPERV IOUS AREA

, - _.-- -- - .. -- -----.. ' -KINtl'iA!1{;,WflVE---·- . -' ---- -- - --.--- ------ . - -- ---.- -- .. - -- - - - --- ----.... ----.---.---.----. -- ------.--- ----
-) f':' 96 UK OVERLAND-FLOW ELEHENI NO. 1

11_. ~-.--~~~~~~~~~~AND :~_L~N_GT_H . . _

. : 0 NO.070 ROUGHNESS COEFF IC lENT

)11 97 RK MAIN C~L 1000~O_ PER~=N·J~I_~MSIN ._

1-- L 1325. CHANNEL LENGTH
) i:~ S 0.0072 SLOPE

II u {l~l6---a{AUtffil._ROuGWN~w.IC-IEH:-----
, CA 0.06 CONTRIBUIING AREA

, ?~ SHAPE IRAP CHANNEL SHAPE
1----------·----\J~-----1~:~~~~~~~~;~I~R-I!IAM~IER- -- --------.------.--._----..-... ---.---.-.----------

P.UPSTQ YES RoUIE UPSTREAM HYDROGRAPH

1-------------­
L.
c: .·-------tOMPUIED-~-INEliAI_IC-P.ARAliETERS-----.---------- .'_'" __ . .__. -...._._ ..__. ---._._". __ . . _

I ELEMEN! ALPHA M DI (KIN) DX (FI>
.. 1 1.9039 1.667 15.00 872.50

- -- .- :-3'---1.5931- -1.523---- -15.00--- Gb2.50- -- -

I

COMP aLOSS EXCESSRAIN

0.27 0.02 0.25 347.
0.08 0.01 0.07 b12.
0.06 -.- O;'vO-----O;05-- ---- 5H..--·----
O.OS 0.00 0.05 408.

DA MON HRMN ORD

25 JUN 1230 51
25 JUN 1245 52

.-25 -J/JIH 300-- 53
25 JUH13J5 S4

"" l HYriROGRAPH AT STAIION SUBll

.::: ~~AkA******~***t.t.**AAA**A*f.*********************r.*********************************************************** *****************f.*~
.~ *
.,.....__ ._ I~~_M.D~_ H~~N .O~D__ F:AIN . :.~~S__ · ~~~E~S_._ .CO~~_Q__ . :

) >. 25 JUN 0000 1 0.000.00 0.00 1. ~

1__._.._~55._~~~~~~_-~-_~~~~_-_~:~~-_~~~-. __----. _Jl.:.. ..~~. _
w ,,; ..... n vV..JV oJ '.).V,I. V.V! ",,\IV • ]\

, 25 JUN 0045 4 0.01 O. 01 0.00 1. A



25 JUN 0100 5 0.01 0.01 0.00 O. A 25 JUN 1330 55 0.04 0.00 0.04 289.
-2HUN'1)H5 6 ~r-~~l---v;Oo----v;----r-----25-JUH-~45--56---v;04-·-Q-;~.-o3 21-v.-·-

~; 25 JUN 0130 7 0.01 0.01 0.00 O. A 25 JUN 1400 57 0.03 0.00 0.03 162.

11.----.-- "--;;-~~~~- ~ ~:~~~;~i-d- ~:~~- ------~:----. ~- --;~.-~~~-~:;~-~~--~:~L.. -~:~~----~:~;-- --~~;:---
'):::. 25 JUN 0215 10 0.01 0.01 0.00 O. A 25 JUN 1445 60 0.02 0.00 0.02 93.

l-.~~i~:~~~~ :;~:~l ~:~:- ~:~ -~: : ;; i~: :::: g :::;:::: ~:~;-~::
i 25 JUN 0300 13 0.01 0.01 0.00 O. A 25 JUN 1530 63 0.02 0.00 0.02 63.

I ." 25 JUN 0315 14 0.01 0.01 0.00 O. A 25 JUN 1545 64 0.02 0.00 0.02 57.
--25-jUH-..~330--15:----~.{/1-0;Ol--O"OO--.-- - 0.-·---;" 25 JUN -}bOO - -65- - 0.02 - 0.00- - 0.02 - 52.--
25 JUN 0345 16 0.01_0.01 0.00 O. * 25 JUN 1615 66 0.02 0.00 0.02 48.
25 JUN 0400 17 0.01 0.01 0.00 O. A 25 JUN 1630 67 0.02 0.00 0.02 ~5.
25 JUN 0415 18 0.01 0.01 0.00 O. A 25 JUN 1645 68 0.02 0.00 0.02 C.
25 JUN 0430 19 0.01 0.01 0.00 O. * 25 JUN 1700 69 0.02 0.00 0.01 39.
25 JUN 0445 20 0.01 0.01 0.00 O. A 25 JUN 1715 70 0.01 0.00 0.01 37._I ---··--2S··JU!H5M-----2i---O.Ol--.- 0.01-- 0.00---· --0. - A- -25--JUN 1730 -7-1--0.01- 0.00 - 0.01 35.

; _ 25 JUN 0515 22 0.01 0.01 0.00 O. A 25 JUN 1745 i2 0.01 0.00 0.01 33.
\ 25JUN 0530 23 0.01 0.01 0.00 O. A 25 JUN 1800 73 0.01 0.00 0.01 31.

:: ,_ ------25--JUN~545--2-4----~.01-- -0.-01·---0.00---- ·0.------- *- 25 JUN -1315 - 7-4---0.01 - 0.00 - 0.01·-- ---.30.

I
'~ 25 JUN 0600 25 0.01 0.01 0;00 O. J. 25 JUN 1830 75 0.01 0.00 0.01 29.

i :~l~" JUN 0615 26 0.01 0.01 0.00 O. A 25 JUN 1845 76 0.01 0.00 0.01 27.
t , ..__~~.~.-OO--~. * 2~.....JlIN----l-900 77 O.Ol---C.-OO--O.C1 2b~-.i 25 JUN 0645 28 0.01 0.01 0.00 O. A 25 JUN 1915 78 0.01 0.00 0.01 25.

!aj 25 JUN 0700 29 0.01 0.01 0.00 O. A 25 JUN 1930 79 0.01 0.00 0.01 24.
1 __ :---:-------25--JUIi--07-l-S-3~---.O.02----0.01---0.00-- -0.- - A·---- 25JUN 1945 SO-- 0.01- 0.00 0.01 23. -..
.1.:.'_; 25 JUN 0730 31 0.02 0.01 0.00 O. A 25 JUN 2000 81 0.01 0.00 0.01 22.
I::; 25 JUN 0745 32 0.02 0.01 0.000. A 25 JUN 2015 82 0.01 0.00 0.01 21.
,_:'- 2&-JUN --WOO--~--O~2__0._Ol---O.00_---- ----0.- - __k e-25_JUN_2030---S3--- 0.01- --- 0.00-- ---0.01-------20.--

•

.:~ 25 JUN 0815 34 0.02 0.01 0.00 O. A 25 JUN 2045 84 0.01 0.00 0.01 20.
,:i 25 JUN 0830 35 0.02 0.02 0.00 O. A 25 JUN 2100 85 0.01 0.00 0.01 19.
I', - ... -- -- -25-JUII-0845--36--- ·0.02- - 0.02---0.00 O. * 25 JUN 2115 .. 86- - 0.010.00 0.01 - 18.
-i:,7j 25JUN 0900 370.02 O.O~ 0.01 O. A 25 JUN 2130 87 0.01 0.00 0.01 18 •

. , 25 JUN 091538 0.02 0.0.. 0.01 O. _ A 25 JUN 2145 sa 0.01 0.00 0.01 17.
~_.:-~5-JUlHl~~2 0.02 O~l----O~ It 25-.JUH-2200---8~0.~.M---{).01 17.

J~ 25 JUN 0945 40 0.03 0.02 0.01 O. A 25 JUN 2215 90 0.01 0.00 0.01 16.
_-j 25 JUN 100041 0.03 0.02 0.01 O. A 25 JUN 2230 91 0.01 0.00 0.01 16.

_.:~:.---- -25-JUIHOl-&-4a----M3--~02-.-o'.0l-. -----Q-..---It----··2S.-JUH--2245.--92---0.01----0.00- --0.01----1.5.---
IJI:-::-: 25 JUN 1030 43 0.03 0.02 0.01 O. A 25 JUN 2300 93 0.01 0.00 0.01 15.
~-25 JUN 1045 44 0.04 0.02 0.02 1. A 25 JUN2315 94 0.01 0.00 0.01 15.J.;---~j~-::--:~--::~;-~::;--~:~;-- --~:- -- :- -- -;;;:=- :;-- .:::i- ~::- ~:~l- .--l::- .

__ ,":":~, 25 JUN 1130 47 0.07 0.03 0.04 3. A 26 JUN 0000 97 0.01 0.00 0.01 14.

I~ .-- --~-:-ii:;-- ~--~:;;--~:::-- ~:;~----;i:- ._..- ; ..-.- ~: ~;~- :~ - :::- -~::~ ~:~ -- --:i:--
. 25 JUI-! 1215 50 1.27 0.18 1.09 67. A 26 JUN 0045 100 0.00 0.00 0.00 12.

_.,. . .__.. .. __.__ ... _- .-_.--- -. - It.

***************************************************************************************************************1.***************

,I
~I-



------_._-------_.------
------------~----_._-

rlI

11__-----
):.. **A A** A*A *** *** *** **A *** *** *** *** *** *** *** *** *** *** *** *** *** *** **A*A* *** *** *A* *** AA* A** A*A A** ***
[1-.·---·_.·_-----_··_--_···· _....... . _ - ..-... -..__ _ --_ - -.._ .

'II .

, ; **************

I . * *
i '--98' KK .' A"· . SIJB12-· *
; , A *) ..

I
·. HA**AHHH-M:.

! .. _._.-._..._..•.. -_.•••_-_."•.__...•_.....-•.

\ 100 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

\1--"· -- --SUBBASIN-RUNOFf-ItAIA _._-

\. 101 Btl SUBBASIN CHARACIERISIICS
._ _ _ __ --- --·TAREA-· .. -- 0.1~- SUBBAS IN AREA

iI PRECIPITATION DATA
",.:..1:

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM10 PH
....• HYDRO-35 ...•.. • II •••••••••••• IP-40 , .•..... ••••..•••.• TP-49 .•..•..••..

.. -- -- ._. _. _..._-.. _..__ . __._-_._-~-- --- - .....- ._-_._-

-_..-._----_.-----------_.

0.22 - INITIAL·ABSTRACTION
90.00 CURVE NUMBER
0.00 PERCENT IMPERVIOUS AREA

~_.---_._---'--' ----.._---_ ..._.. _ .. ----- -_._-- --- -- ._.. _-_.. __ .- _.--- ---- -_._ ... _- ..

COHPUTED ~INEMA!IC PARAMETERS
ELEMENT ALPHA Ii DI (M IN) DX (F!)

1· 2.2£24 1.667 15.00 720.00
j . 3 1.5192 1.528 15.00 1332.50

1_, -.-**fJ*H*****AHHHHHHHHHHHf.HfHHf.fJ.Hf.Hf.f,*UHf.H*f.*H*f.HHf,*f.Hf.*f.*f.*f.HH*f.****f.f.Hf.f.**f***HHH**f.******f.f.*f.***

--I
~::...__._--

..

~J

jl_ !02tS___SCS_L~;~:~II
..1;; CRVNBRI_ .. RTItiP

!:~: KINEMATIC IIAVE
-::.: 103 UK OVERLAND-FLOW ELEMENT NO.1
_~.-.- .---.--.--.-~--~_._- O:~~~3-~~~~AND. FLOII·LENGTH--···-

N 0.060 ROUGHNESS COEFFICIENT
II .....-------.-------- ·_·PA"--- ·-100.0-PERCENI Of·SUBBASIN·--··

.
~. 104 RK riA IN CHANNEL

.. L 2665. CHANNEL LENGTH

, -- ------ -_.'--""-'- .~-_.. - .~;~~~-- ~~~~~~~. ~O~~~~~S~' COEH IC lENT

I . CA 0.10 CONIR IBUTIHG tiP-EA
. --- _.--- SHAPE· .. .. TRAP- CHANNEL- SHAPE

WI! 17.00 BonOt! WIDTH OR DIAMETER
Z 1.00 SIDE SLOPE

RUPSia YES·· ROUtE UPSTREAM HYDROiJRAPH



II
\:~.-I.-----------------,--------------~ . HYDROGRAPH AI S!AiION SUB12

)!~ ********f.*************f.********f.**********t.*****************************f.*********f.*****f.*************************************r.t.:

~1---DAi10»- HRf'\I~-OR[t---RA 1#--LtlS~--EXe£SS--COMP-{/-~-DA-MON ·HRMN--· ORD-·--RA IN--WSS---fXHSS--- - (O~p· I} .. -

-. t.
Il~I" 25 JUN 0000 1 0.00 0.00 0.00 1. ~ 25 JUN 1230 51 0.27 0.02 0.25 ~29.
j~ -------25-Jiji'/0015---;:- O;{il----{l;Ol-----'J;(I{t---·-·- -1;- '.- -r..- -'25-JUN 120\5-52- -·0.-08--0;(>1---0.07----746.
1_, 25 JUN 0030 3 0.01 0.01 0.00 1. ;, 25 JUN 1300 53 0.06 0.00 0.05 593.

, c~ 25 JUN 0045 4 0.01 0.01 0.00 1. A 25 JUN 1315 54 0.05 0.00 0.05 460.

~t----·;~-~~~-~i~~-.~- -;~:~i--~~:~i---~·~:---~---i:---- :---~;-~~~-·i~~~- ;~----~:~:----~:~~---~:~i- ._-- ~~~:--.-
.. 25 JUN 0130 i·' 0;01 0.01 0.00 O. * 25 JUN 1400 57 0.03 0.00 0.03 189.

25 JUN 0145 8 v.i)l 0.('1 O.{~O O. * 25 JUN 1415- 58 ·0.03 0.00' 0.03 153.
25 JUN 0200 9 0.01 0.01 0.00 O. * 25 JUN 1430 59 0.03 0.00 0.03 127.
25 JUN 0215 10 0.01 0.01 0.00 O. A 25 JUN 1445 60 0.02 0.00 0.02 108.

J---;;-;~~::::~ ;:;;;::: :::---i:- - t j;;~:l:n :i- :::j-::~-:::i ;;:
t~ 25 JUN 0300 13 0.01 0.01 0.00 O. * 25 JUN 1530 63 0.02 0.00 0.02 73.
i'':'''''---'---25-JUlH31-5~- 14-----0.01-- -·--0.01- -----0.00· 0.-- .-. A- . 25 JUN 1545 64 ·O.~2----0.00·- ..·-.o.02 --- .... bb.
'~ 25 JUN 0330 15 0.01 0.01 0.00 O. ;, 25 JUN 1600 65 0.02 0.00 0.02 bOo
RIt 25 ruN 0345 16 0.01 0.01 0.00 O. A 25 JUN 1615 66 0.02 0.00 0.02 55.
,~:: 2HHN-0400 17 ~{}~i,OO O. k :HU~-~.~l-.-'\1 25 JUli om 18 0.01 0.01 0.00 O. I 25 JUH 1645 6a 0.02 0.00 0.02 .a.
___. ... ~~-~~~-~~~~_.~~.- _~:~i---.~:~~- ~::- ...-...~~--- -- ~--- .-- ;~~~~-i.;~~ ~~... -;:~i -- ..~::-~:~i---.- '" -g:-- -

') 1:~5j 25 JUN 0500 21 0.01 0.01 0.00 O. A 25 JUN 1730 71 0.01 0.00 0.01 ~O •
•_ 25 JUN 0515 22 0.01 0.01 0.00 O. ;. 25 JUN 1745 72 0.01 0.00 0.01 38•
. •: :HUN-4S3O---23--O'Ol----).,JJl---O.-vO .J. J,-.-----£5--JmHJ:oo--7~.Ol---O~~&l---3&-.--

) :,0_, 25 JUN 0545 24 0.01 0.01 0.00 O. ;. 2S JUN 1815 74 0.01 0.00 0.01 35.a 25 JUN 0600 25 0.01 0.01 0.00 O. ;, 25 JUN 1830 75 0.01 0.00 0.01 33.t- -25·JUN0615-- 26-0.01 0.01--- -0.00 - 0.· A 25 JUN1845 76 .. ---0.01- 0.00--0.01---31.··
,~.i 25 JUN 0630 27 0.01 0.01 0.00 O. A 25 JUI( 1900 77 0.01 0.00 0.01 30.

)1"~ 25JliH()645 za 0.01 0.01 0.00 O. A 25 JUN 1915 78 0.01 0.00 0.01 29.
----;2§.5-:lJ!1l1H'7~9-----O-o{)l----¢.Ol 0.00 O. It 2S-JUH-l-930--7~.Ol----4-rOO 0.01 -:17-.--

'351 25 JUN 0715 30 0.02 0.01 0.00 O. ;. 25 JUN 1945 80 0.01 0.00 0.01 26•.rJ 25 JUN 0730 31 0.02 0.01 0.00 O. A 25 JUN 2000 31 0.01 0.00 0.01 25.
, 2S-JU1H?-45--=3r-·~-er-o-.~~-e;--- k :S-JUH-20l-5-- -B2--·-·-e.Ol---O-.OO----O;Ol-----24;--·---
:2: 25 JUN 080033 0.02 0.01 0.00 O. A 25 JUN 2030 83 0.01 0.00 0.01 23•
." 25 JUN 0815 34 0.02 0.01 0.00 O. A 25 JUN 2045 S4 0.01 0.00 0.01 22.
J~.. ,,5-JIJN-l:i83o--35---.J).02---0.02-- O'OO--------4-.---·--A---·--- 25-JUIHI00--- 85 -Q.OI------Q.OO-· -v-.IJl----· . 22.---t. 25 JUN 0845 36 0.02 0.02 0.00 O. A 25 JUN 2115 86 0.01 0.00 0.01 21.
~: 25 JUN 0900 37 0.02 0.02 0.01 O. * 25 JUri 2130 87 0.01 0.00 0.01 20.

--,;~~: .·--.-2S--JU1H91·&--3a.--.O;0~·_- Q.O.2--0.01------0·;--- --·k------c 25-J.UN- 2145-··88-·..-0.01--0.00--·--0.01--·-· - 20•. ----
25JUN 0930 39 0.02 0.02 0.01 O. ;. 25 JUN 2200 89 0.01 0.00 0.01 19.

!;"'.:' 25 JUri 0945 40 0.03 0.02 0.01 O. * 25 JUN 2215 90 0.01 0.00 0.01 19.
·:~-------·~-25-JU;'HOOO--- 41- 0.03 0.02-- 0,01--- -- -0.- -- ~- - -25-JLlH· 2230 91- . 0.01- ··0;00--".01 18.
• 25 JUN 1015 42 0.03 0.02 0.01 1. f. 25 JUN 2245 92 0.01 0.00 0.01 18.
~ 25 JUN 1030 43 0.03 0.02 0.01 J. A ~5 JUN 2300 93 0.01 0.00 0.01 17.
<-- --_. -.. 25 JUHI045 . 40\' 0.04 0.02-' 0.02- 1. Jr.--- 25 JUN-2315 94 0.01 0.00 0.01' 17'.--

. '1' 25 JUN 1100 45 0.05 0.02 0.02 2. A 25 JUN 2330 95 0.01 O.(iO 0.01 16.
25 JUN 1115 46 0.05. 0.03 0.03 3. A 25 JUN 2345 96 0.01 0.00 0.01 16.

k -.---~5-JU;r-1130--47----o~07-~._o3---~04----·~-.---1.-- - ..~6-JUN-OOOO- - 97---- 0'.01-- --0;00- - _. O~Ol---"---'-H:i~'--- ---

!l ,F~' 25 JUN 1145 4B 0.22 0.09 0.13 b. A 26 JUN 0015 ~8 0.00 0.00 0.00 15.
25 JUN 1200 49 0.47 0.13' 0.34 14. t. 26 JUN 0030 99 0.00 0.00 0.00 15 •

.. ~ ----.- "- "-25 JlIlf 121550 -1.27 0.18' 1.08 - 73:' *- 26 lUN 0045 100 0.00 0.00 0;00 14.

)~~ A
1-~**~~~~***Ht:~f.:~*~.~~~H~.~~H~*!~~f****~!~~~~*!~t.~*~~!..~~~!!_A!.~~~~~f.f,t.U****f.t.t.~~f.*~*~:f.f~f.!'.t:~.~f:!-,:~~~!!~*~tf!.~f.***t~~*~~~*f~L~f!':

TOTAL RAINFALL: 3.82. TOTAL lOSS: 1.07. TOTAL EXCESS = 2.75



tl

), "1:_·----
J ,c :

i1------------- -,------- -----------.-
'i .

\1

J"--n:Al(tI:Dll-iIPI~ '---~--MAX1MUrrAVERAGE-FLmr- ----
') 1-:-; (CFS) (H2) 6-HR 24-HR 72-HR 24.75-HR
:1,": 746. 12.7S (eFS) 174. 50. ~9. 49.

_ t!m:H£Sr--l-;lS7------t.~5~--- t,36t·· ---L36t
(AC-F!> 86. 99. 99. 99.

f.HHHHHJ.H;

I
-------,---,- ----;; Jr-----,.------ ------

\ , 105 I(li A SUB13 f.

" *,---- -----------t..HH*HHtJJ;~* --

~I 107 KO> . OUTPUT CONTROL VARIABLES
L": URN! 1 !iilfrCill{TROiT-L-----------..------------

11 . ... . ~~~~~ _3~ ~~~:.o~~;!f~~~! _~c~~: _
-- - --------- -'----------'1 I~H~A__S-lUB;::;:::~ _

) ~ !AREA 0.14 SUBBASIN AREA

11,.---- -- --- .' ·-,·-----yREc-IPUAIltiN-rlATA-------·---- -. ---,"--- - -­j ,.

J 1:;2;

I , 10 PH DEPTHS ,FOR O-PERCENI HYPOIHETICALSIORM
I ,:-;~----'-''...;'·:-·-:;;...::~:-:_~-'~:·::::"-~~:,::~:;~-:;:'··H:YDR1hO~~·:'3:S'T-:':':_:~ .-.-••-.-'.-':.-,".:~-...;;...'.-••'-",:.-"I ~p-,~, •••••• II ',.. • • • • • ......... •• !P-'4.'l-9-••:-:-.-..-..-;-••-.-----
J .-, 5-MIN 'IS-MIN 60-MIN 2-HR 3-HR 6-HR I2-HR 24-HR 2-DAY 4-DAY 7-DAY IO-DAY,...It..:!1:_ 0.65 1.27 2.23 2.49 2.67 3~~I 3.~_1_3_.8~ O_.0_O_.~,_.O_O__O_.OO 0.00

.\~ " STORM AREA = 0.14
--'

'--lOH~ 5CTtO~;:tE 0.38 lNllJAL ABSIRAC~I~;-----
._ i.;;:, CRVNBi 84.00 CURVE NUHI1ER
{---------- KlNEIIA:::AVE ~_NHlIPERVlOU&-'REA-"-- -- n .. -- -- - .. _- -- -_ ..-- ..----

---------110 Uf~ --- ------ OVERl;AND-FLOW-£ti:HENI-NO~t--'-'--_.. ---. ---.------- ,

I ,· L 1460. OVERLAiHl now LENGTH
.;;' S 0.0061 SLOPE
':.,:----- --,----,. ----,- ------'-·---N---·- 0;06o---ROUGHNESS-'COEFF Ie lENt--· _..-'I'~i PA 100.0 PERCENI OF SUBBASIN

,; III RK !'lAIN CHANNEL
;S~; t 400O-;--CHANHEL-t£NGTH------------------- -..-------- --,----------

. ~:-. S 0.0053 SLOf'E
, . N 0.016 CHANNEL ROUGHNESS COEFFICIENI
".-------- , CA----·O;-H-COIlIRIBUIING AREA
) ~:~ SHAPE IRAI' CHANNEL SHAPE

I_~__---______ W~--...!~::-;~~~~L~;~:~- ~.~._[I_:~~E!ER
RUPSTQ YES F:OUTE UPSTREAM HYDROGRAPH



tl
il!!!--_--------

~ .. :
--------------+.*,~*---------

iL ~K!~{i~E~iNEl\A:~~-p~E::R\- - -DT-omn,- -DX-(Fl}--------- ---- -------------------------------------.:

)i~-~ 1 1.9395 1.667 15.00 730.00II 3 1.3126 1.528 15.00 2000.00

;_' --, --~~-~~~~~~'~**'*~~*~~~;~*;.*;~;*~~;*~~;.;H*************H~~~~*;*~*~;~H*UH****~~;*;,~**~**H****~*~;;~~-;;*-*;~*~;*;.~~~~H**~;;*:

COMP QEXCESSLOSSRAIN

5U913--

DA MON HRMN ORD

HYDROGRAPH-AT-SiAiION

******,**********************************************f.f.*f.f.***************f.***********************************************t.t.*****:
- -- - ----- *.

DA MON HRMN ORD RAIN LOSS EXCESS COKP Q *
*.

i,I-------1r~~~-:~---;---~:~~~ ~:~~ ~:~~ -~: -~ ---;;-;~g;~ -- ~~- -- ~:~~--~:~~ ~:~~--- -~~~~
. 25 JUN 0030 3 0.01 0.01 0.00 1. * 25 JUN 1300 53 0.06 0.01 0.05 704.

-_ --------Z5-JUN-0045----4----0.01- -o.e\l 0.00- -- - - 1.-- -- -*------ 25,JUN-1315---54--~.05----0.01---~.04---547.----
~Il 25 JUN 0100 5 0.01 0.01 0.00 1. A 25 JUN 1330 55 0.04 0.01 0.04 409.
i :

21
1 ~5 JUN 0115 6 0.01 0.01 0.00 1. * 25 JUN 1345 56 0.04 0.01 0.03 305.
," .. .M--- 1. A 2SJ~-&3 9.Gl~2~

I'-Oj 25 JUN 0145 a 0.01 0.01 0.00 1. * 2S JUN 1415 58 0.03 0.00 0.03 187.
1 "_; 25 JUN 0200 9 0.01 0.01 0.00 O. J.. 25 JUN 1430 59 0.03 0.00 0.02 154.

_:;--------25--JUN02l-S---10----<l.Ol----0.01--0.00- ,-,----0;----- A-- --25-JUN-1445---60- - 0.-02 ----0.00- 0.02----131-.----

I
~_~,:::,.. 25 JUN 0230 11 0.01 0.01 0.00 O. * 25 JUN 1500 61 0.02 0.00 0.02 113.

25JUN 02~S 12 0.01 0.01 0.00 O. * 25 JUN 1515 62 0.02 0.00 0.02 99.
, , I 2HUtHa0(}--1-a----4.H--~.Ol--,O-,OO-----O.-----t.---25-JUN-l.§3{)--il3--0...()a---o-.-oo--~i02----SS.-

)

4.,,',' 25 JUN 0315 14 0.01 0.01 0.00 O. /.. 25 JUN 1545 64 0.02 0.00 0.02 79.
I, 25 3ON0330 15 0.01 0.01 0.00 O. * 25 JUN 1600 65 0.02 0.00 0.02 72.
1+ ---------~5--JUN-034S---16----0.01-- 0.-01 0.00- O. - 1.----25 JUN 1£Hj ..,66-----O.02- 0.00-- 0.-02 66.--- -

-J :~T! 25JUN~400 17 0.01 0.01 0.00 O. 11 25 Jut! 1630 67 0.02 0.00 0.01 61.
,i 25 JUN 0415 18 0.01 0.01 0.00 O. * 25 JUN 1645 68 0.020.00/ 0.0157.
,. w5-JUN-04aG '19 M~O~~O O. A 25JU~~~

...J ~£ 25 JUN 0445 20 0.01 0.01 0.00 O. *' 25 JUN 1715 70 0.01 0.00 0.01 50.

1
'1 25 JUN 0500 21 0.01 0.01 0.00 O. * 25 JUN 1730 71 0.01 0.00 0.01 48.
;:--------2S-JUN- 05l-S---2-2-----,J)-.0l----<l.Ol---O.00 -- - ----~i - -- -- -11-- ----2-S-JUN-l-145---7a--0.-Ol---O"OO---O.~1 45.-

__ 1_; 25 30N 0530 23 0.01 0.01 0.00 O. 11 25 JUN 1800 73 0.01 0.00 0.01 43.-+ 25 JUN 0545 24 0.01 0.01 0.00 O. II 25 JUN 1815 74 0.01 0.00 0.01 41.

~~--~-;;-:-=--:---~::i ::~: -:::- - ::- .:- --;;;~-::---~:--- --::::- :::-::::--- ;;:---
___ :~T-;i 25 JUN 0630 27 0.01 0.01 0.00 O. A 25 JUN 1900 77 0.01 0.00 0.01 35.

,:;: ---------------- ;~-~~·~;~~-~~----~:~i-----~:~i- ~:~~---- --- ~: -- -- :----- ;~-~~~:;~-----;~-- ~:~i- --~:~~---~:~i---------;;:-
, -I; 25 JUN 0715 30 0.02 0.02 0.00 O. A. 25 JUN 1945 SO 0.01 0.00 0.01 31.

_
-25-3ON-0730---31---0.-<l2-- 0.02 - 0.00 0.-- * -- 25 JUN-2000---81-- 0.01 -- 0.00-- 0.01- -30,-
25 JUN 0745 32 0.02 0.02 0.00 O. * 25 JUN 2015 82 0.01 0.00 0.01 29.

, I 25 JUN 0800 33 0.02 0.02 0.0(' ('. * 25 JUN 2030 33 0.01 0.00 0.01 28.
I ,-- - -25 -JUN0815- -- 34-- 0.02 0.02 0.00 - 0.- -- - * - 25--JUN-204S-- 84- - 0.01 0.00 -0.01-- - 27;-

~
., 25 JUN 0830 35 0.02 0.02 0.00 O. * 25 JUN 2100 85 0.01 0.00 0.01 26.
; 25 JUN OB45 36 0.02 0.02 0.00 O. A 25 JUH 2115 86 0.01 0.00 0.01 25.

':,' - - -- --c25-JUN-~900---37-:..-0;1l~---0-.02---1};00---- -----0;- ----A------ -ZS-3OtHI-30-B7-- -O~OI---o-;OO--- o.-or----- ---24;----

'~-~,_ 25 JUN 0915 38 0.02 0.02 0.00 O. ~ 25 JUN 2145 88 0.01 0.00 0.01 23.
25 JUN 0930 39 0.02 0.02 0.00 O. A 25 JUN 2200 89 0.01 0.00 0.01 23.

- 25 JUN 0945- 40-- - 0.03 0.02- 0.00 - O. J. 25 JUN 2215 90 0.01 0.00 0.01 22.

1
-I 25 JUN 1000 ~1 0.03 0.03 0.00 O. f. 25 JUH 2230 91 0.01 0.00 0.01 21.

25 JUN 1015 ~2 0.03 0.03 0.00 O. J. 25 JUN 2245 92 ,J.Ol 0.00 0.01 2J.
I --25 JUNI030---43---0.03-- 0-.01- - O.C'1 O. t -- '2S--JUN 2300-33- -- O.CI-- ~.O~--- t-.C!- -:-:;---

• I 25 JUN 1045 44 0.04 0.03 0.01 1. ~ 25 JLlN 2315 94 0.01 0.00 0.01 20.



"'1r

1.427
114.

24.75-HR

114.
1.4271.426

114.

1.50 SQ MI

MAXIMUM AVERAGE FLOW
24-HR 72-HR

58. 56.
6-HR
200.

1.240
99.

CUMULATIVE AREA =

(CFSj
( INCHES)
(AC-FI>

TIME
(HR)

12 ..75

IOTAL RAINFALL = 3.82, TOIAL LOSS = 1.61, IOTAL EXCESS = 2.21

PEAl: FLOW
(eFS)

800.

:1 25JUN 1100 45 0.05 0.04 0.01 1. * 25 JUN 2330 95 0.01 0.00 0.01 19.
; --:S-JUWU15- --4f)--O;OS--v.v4- O;Ol-·~--Z-.---;;--~j"'JUtn34~'--96-~O~O~;CO--O;Or---1~

) 25 JUN 1130 47 0.07 0.05 0.02 3. A 26 JUH 0000 97 0.01 0.00 0.01 18.

ll--....-----;~-;~~-~~~~- ... ~~-... ~~~;--~:~- ~:~: .. --..-- ..;;..---..;-------~-~~~~~;--:~-- ~;~~- .. ~~~~ ..-~:~~ ~,--i;---
) 25 JUN 1215 50 1.27 0.36 0.91 51. A 2G JUN 0045 100 0.00 0.00 0.00 17.

I *! .--u..HHHHHHHf.HHf.Hf.HHf.f.Hf..f..Hf.HHHHf..HHf.*HHf.f..HHf.HHHHHHHHHf.HHHf.Hf.f.HHHHf.HHHf.HHHHW,HHf.f.,

)

11-...

\1
·1-------- ..·.. ------ .. ­
I

- _..._- -.- ._--_.__ .

[I
, ~: il

--_._--_._--_.__._------------

-II
f _'; ---...--- -.... -- AHHHHHHf. .. ·-·-..-----· .. -..----...- . . - .....--

-"1 * A

\
244 KI: * SUB29 A

--.~-------*---- ..----f;-----.-----------~..------.._-----------.---- ------- - ... ---- - .-----..----)i f.W..U..f.HH***

1.24~ KG - ... -.- OUIPUT CONIROL VAR IABiES -

J I·:.·.. ; ..'. IPRNI 1 PRINI CONIROL
IPLOT 0 PLOI CONIROL .I:__. -tlseAL -o-;--HYDROGRAf1rtLOHCAtf---·

...,) 1;::2 SUBBAS IN RUNOFF DATAI --------,.-..----------..---- --..----------. ---...._--... -..-.---....... ----- --.---.......----..-.-- ---.-- .......
t.. 247 BA SUBBASIN CHARACTERISTiCS

IAREA 0.32 SUBBASIN AREA'f' .- -...---------... -....._;;~~ ~;;I~~~;-~I~'~~------- ...---... - -- ----

. -_._. - ._... __ ....-.- .__ .- ... _..,.~ .._.- ---- ,"-- --.. - -_ .. --

-.. r':;.---;O-PH---.... · -- ..------. --- --.... --....-. --- DEPTHS FOR- '~-PEf<CEHT" HYPOTHETICAL- STORtl·.. ·-- ..·· -. ,..... -. ....., .... ..-

I ..... HYDRO-35 •••••• ••••••••••••••• TP-4D ••••••••••••••• ••••••••••• IP-49 •••••••••••
- 5-MIN 15-MIN GO-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY ~-DAY 7-DAY 1D-DAY
.----... --- ... - 0.65' 1.27 . 2.23 2.49- 2.67 --3.tH-- 3.~1 -3.82 . 0.00 0.00-0.00 0.00

III STORM AREA = 0.32

':1 248 LS SCS LOSS F:ATE

~'- -c;~tii--- ~ 9~~~~_~~~~~A~J~~~~~ACT!~~ ._._ ..

),." .' __ "__ _ _ F:T IMP.O.OO F'EF:CENT iMPERVIOUS AF:EA

.. LOSS f:A!£ l'!Af:IABLES' fOR SECOND OVERLAND FLOli' ELEMENI
)" S'IRn 0.17 INIIIAL ABSIRACIION

"

_ .. _.______ CF:VNBR 92.00 CUF:VE NUMBER
--HIMI'- - - -"-' 0;00- PEFfENT- IMPERVIOUS AWl' --



)L.mtf KI~~~~;~:~-£ttli£NliIDr-. -tl------------·------------_.-------------),..1-1~ ."_". ". \ L 745. OVERLAND FLOW LENGTH
S 0.0054 SLOPE

I, : ---H (}-;06~ROOGHNESS-COEFfieIEtn-'-"--------- ------- -

) :-;-: PA 32.5 PERCENT OF SUBBASIN

'.

_.i,:' ..~250 ~. OVERLAND-FLOW ELEIIENT NO.2.----n .--t- l~l(}-;-OVERL-AND--fL-uW -LENGTH--
) .;: 5 0.0064 SLOPE

I" I
'""J N 0.060 ROUGHNESS COEFFICIENT

_ ·~--PA----"br.S--PERCENi-OF--SUBBASIN--- -

~ '" 251· Rf: t\A IN CHANNEL
._ __ L 5730. CHANNEL LENGTH

~1------ ----~- °O~~;;- ~~~~~~{ROUGHNESS COEFFICIENI

_, CA 0.32 CONIRIBUIING AREA
.--------------SHAPE----iRAP--CHANNEI;-SHAPE-------- ----Iii 1m '50.00 BonOM WIDIH OR DIAtiETER

! . : 3.90 SIDE SLOPE
~,~ -------RUPsm----¥E5- RilUiE-UPSlREAtlHyItROGRAPH--"

'I HA

''l1~2!. COMPUIED KINEMAIIC PARAMEIERS
I : ELEMENI ALPHA /'I DI (/'IINl fiX (FIl
! S --------l---l-;B24r-+;667------15-;OO--------S72.5V

11:.-1 ;__~_:~_~_;~__~_:_~;_~ ~;:~~ 2~~;:~~ ~ ~ _
Ih') ~ *************************************************************************f.*****************************************************;

II:c-------------------------- ------------------ HYDROGRAPH Al SIAHON - SUB29

--'I~ *AAA*****A***~*******f~****f~*******************A***************************************************************************,J1
35

\ DA HON HRHN ORD RA IN LOSS EXCESS COHP (l ; liA HON HRHN ORD F:A IN LOSS EXCESS COMP Q

~ *
i --'---25-JU1H0*-----i--v.oo--(t;{)~~;OO---h-----1r.----25-JUiH23O--51-------0.-27---- -0.02--0.26---1528-.-
l~ 25 JUN 0015 2 0.01 0.01 0.00 1. ;. 25 JUN 1245 52 0.08 0.00 0.08 2075.

-' ~ 25 JUN 0030 3 0.01 0.01 0.00 1. A 25 JUN 1300 53 0.06 0.00 0.06 1947.

111-·---;r~~~~~~~~-~~i-~~:-----i-:----~---- -;~-~~~-i;;~-----;;-----;:~~ --'~::- -- ;:~~-- --ii~~~--
~ 25 JUN 0115 (, 0.01 0.01 0.00 O. ;. 25 JUN 1345 56 0.01 0.00 0.04 846.

- .... ~,

I
': -----25-JU~()l-30 7 Voo-l-·-Odn---00M-----00-----*-----25-JUiH400---57.-.-----oo 03----~.OO---o.~3--- ---639.---I ; 25 JUN 0145 a 0.01 0.01 0.00 O. A 25 JUN 141558 0.03 0.00 0.03 505•
.. I 25 JUN 0200 9 0.01 0.01 0.00 O. A 25 JUN 1430 59 0.03 0.00 0.03 416.
~::....-----25-JUN-0215-:--10----o~~1---0 ..Ol---O.OO--- -0.. 1:. - 25-JUH 1445 . 60 0.02-0.00- -0.(\2--- '---355. ---

, : ~; JUlY 0~3; 1~ 0.01 0.~1 0.00 O. * ~~ J~iN l~;; ~~. 0.02 0.00 0.02 309•
. _-i ...I JUN 0..4.1 L 0.01 0..-1 0.00 O. ;, ...I JUN l.1h' Ii.. 0.02 0.00 0.02 273.
,-::J-------25--;JUNi)300---13----(l~-(jl---0.01-- -0;00-- O. J._ 25-JUH1530 63 0.02 0.00 0.02- 244~

"", ~c:l 25 JUN0315 14 0.01 0.01 0.00 O. A 25 JUN 1545 64 0.02 0.00 0.02 221.
, 25 JUlY 0330 15 0.01 0.01 0.00 O. 1. 25 JUN 1600 65 0.02 0.00 0.02 202.
I J::. 25-JUil:0345-1t-~1---0;-or--r.or-----O-;--~-*"-----25-JUN--16"15--&6-- '0-.-02----0;00-- -0;02--- ----'--186---;----

)11'.' . 25 JUH 0400 17 0.01 0.01 0.00 O. ~ 25 JUN 1630 67 0.02 0.00 ').02 172.
i 25 JUN 0415 13 0.01 0.01 0.00 O. A 25 JUN 1645 63 0.02 0.00 0.02 161.

,"-·-------2S-JUN-0430- -1"9 -0.01 0.01 -0.00--' -- -0. ~, 2S-JUN 1700 69 0.02' -0.00 o.n· 150.-
) [:£i 25 JUN 0445 20 0.01 0.01 0.00 O. A 25 JUN 1715 70 0.01 0.00 0.01 141.

~I :; ;~~ ~;~;--;;~ ...,;~;i ----~: ;i------;~~;- -----;-~--- ;-- _n --- ;~ -;~i;;~- --;~---~:;~-~~~- ;~;'i-----~~;:·
) 25 JUN 0530 23 0.01 0.01 0.00 O. A 25 JUN 1800 73 0.01 0.00 0.01 120.



I

-----------_._--------~- - _._-_._-_._._--------------

24.75-HR
l~"~----------------

--_._------

2.285

\1- 25 JUN 0545 24 0.01 0.01 0.00 O. A 25 JUt! 1815 74 0.01 0.00 0.01 115.
i . . -z5-;JUtHbOC 15 C.N O":'¢r--~O ~ A 25-JUtt-183O---"1~:~1~1 rt~-

) ~;; 25 JUt! 0615 26 0.01 0.01 0.00 O. A 2S JUN 18~5 76 0.01 0.00 0.01 104.

1~1 ~~~~~:~~ i---~~i---~;~~-~~------~;-------~----- ;; -;~~- i~~~-- -;~~--~;~~-~ -~~-~~--~~~;----
~ .,. .
)~ 25 JUN 0700 29 0.01 '~.01 0.00 O. J,. 25 JUN 1930 79 0.01 0.00 0.01 ?l.
.'1-. 25 JUt! 0715 30 0.02 0.01 0.00 O. A 25 JUN 1945 80 0.01 0.00 0.01 87.
L -----2~JUN-073o---:31- -O-:-OZ--~;Ol---O;Oo- -----0-.-- -- -*- - --25 JUI/-ZOOO-· 81- --0.Ol---0;00---~;Ol-------B4:- -
. 25 JUN 0745 32 0.02 0.01 0.00 O. A 25 JUN 2015 82 0.01 0.00 0.01 80.
-~-:- 25 JUt! 0800 33 0.02 0.01 0.00 O. A 25 JUN 2030 83 0.01 0.00 0.01 i7.
! 1I------25-JUN-~SlS__34--'---O;OZ_-_o_~~1--O;Ol----- - -0; -- ------- A--- -25 JUN -2045- -B4----o;C}--- -0-;00 ---0;01 74-;--
/. 25 JUN 0830 35 0.02 0.01. 0.01 O. A 25 JUN 2100 85 0.01 0.00 0.01 72.
". 25 JUN 0845 ···36 :0.:02 0.01· 0;01 O. 7. 25 JUN 2115 86 0.01 0.00 0.01 70.

j
i.l.--.- 25 JUN-09OO----37 (:.02 v.Ol ,J.01 O. ;. 25 JUH 2130 87 0.01 0.00 0.01 Cf.

25 JUN 0915 38 0.02 0.01 0.01 O. A 25 JUt! 2145 88 0.01 0.00 0.01 65.
, 25 JUN 0930 39 0.02 0.01 0.01 1. J., 25 JUN 2200 89 0.01 0.00 0.01 63.

-:-·---·---25-JUlH)9~5-_4v----o";_03---_o;01---0;H-------t;_- --;; 25- JIJIH215--9{) - -O;Ol---O.OO-~.Ol---- ---62;--il 25 JUN 1000 41 0.030.02 0.01 1. J., 25 JUN 2230 91 0.01 0.00 0.01 60.
1-_ 25 JUN 1015 42 0.03 0.02 0.02 2. A 25 JUN 2245 92 ·0.01 0.00 0.01 58.
~-'- ------- -25-;}UN-i030- 43-- ·-0;03-- -~-.-o2 ----O~2 3;·· - -. *- ·25 JUN -2300 93 - O-.-{)l----(h~O- ---{h01:- - - -- --57..-·--

:..1['.. 25 JUN 10~5 H 0.04 0.02 0.02 5. A 25 JUN 2315 94 0.01 0.00 0.01 55.
1: 25 JUN 1100 45 0.05 0.02 0.03 7. it 25 JUN 2330 95 0.01 0.00 0.01 54.
[,: 25-ifU1l H15 4~3 11. A 2SJU~45--~Ol ~-

""'1-- 25 JUN 1130 47 0.07 0.03 0.04 16. A 26 JUN 0000 97 0.01 0.00 0.01 . 52.
!!'. 25 JUN 1145 -48 0.22 0.07 0.15 28. A 26 JUN 0015 98 0.00 0.00 0.00 50.
--- 25-JUN--l-20~-49--·~-.41--0;lO--o.-sJL----79.------k---- -Z6-JUN 0030- -99---o.00---0.00----~.OO-------49;- ---)\i 25 JUN 1215 50 1.27 0.13 1.14 423. ~ 2, JUl! 0045 100 0:00 0.00 0.00 47.

:_ ..----******************kk*****A**********A********************AAA****AAA***A*****AAAAAAAAAA****kkAAAAAAAAAA**AAAA****t.******AA*A***AA:
,-~.

)~'

11--- __. ~OIAL _RAINFA~L =__!_~82~ __I~~~:_~~~ __~:89, !OI:~_ E~~ESS__~ 2.94

j i~: PEAK FLOW TIME MAXIMUK AVERAGE FLOW

~
CFS) ~HR) 6-HR 24-HR 72-~R

..075. 1... 95 (crs) 580. 167. Ib~.

q (INCHES) 1.983 2.284 2.285

] :::IU::7: 2.7233~. HI 331.------~~:--.-----------
!~------

.i, --;H-**"·HH/.JdH-~Hfr-f.larlli-H.HI.*-Hk-·HH*iclli ·H.kilackHHI,llJdH-Hlrill-HHH-lli-kH-kH-~HH"

" .. :.
-- :--.------ -- -AHHAHHHH----------,--- -- .- ..------------ ----- --.. -- -

I 252 KK : CHilD ~
; ,;------------ J.---- - -- -- -.- If -.

-~I HHHJ.U.*HH
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