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PHASE IV - FINAL DESIGN REPORT
BUCKHORN - MESA WATERSHED
BULLDOG FLOODWAY AND APACHE JUNCTION OUTLET

_USDA Soil Conservation Service
Phoenix, Arizona

I. SUMMARY

On April 8, 1985, Ebasco Services Incorporated was awarded contract Number
53-9457-5-00475 by the Phoenix, Arizona office of USDA Soil Conservation

service for design of the Bulldog Floodway and Apache Junction Floodway,

Floodwater Retarding Structure, and Outlet. The "Notice to Proceed" was

issued May 7, 1985. The Contracting Officer for SCS is David 0. Lambson,
and the Government Representative is Donald E. Paulus.

The features to be designed are a part of the Buckhorn-Mesa Watershed Flood
Control Project in Arizona. The Buckhorn-Mesa Watershed is located 1in
eastern Maricopa and northwestern Pinal Counties, about 25 miles due east of
Phoenix, and has a total watershed area of approximately 108 square miles.
The drainage area of the Bulldog Floodway and Apache Junction Outlet portion
is 5.72 square miles.

Ebasco's contract consists of five phases as follows:

a. Phase 1 - Site Characterization and Comparative Design Studies:

Review and evaluate all supporting data furnished by the SCS and
assess its suitability for design. Complete design hydrology and
review existing hydrology for the works specified. Complete
comparative design studies of the project feature alternatives
specified. Final project features shall be determined in this phase.

I-1
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Phase 2 - Soil Mechanics Report:

Prepare the reguired Soil Mechanics Report for the selected project

features.

Phase 3 - Preliminary Design

Develop a preliminary design for the selected project features.

Phase 4 - Final Design:

Make all corrections to the preliminary design work and complete the
final design work in accordance with specifications. The final
construction drawings and specifications shall be prepared 1in

contract form for use in construction contracts.

Phase 5 - Service During Construction:

Make changes in design, drawings and specifications; provide
interpretations of the plans and speicifications, review shop
drawings; and provide consultation services as requested in writing
by the Contracting Officer during construction of the structures

designed.

This Design Report covers the work completed under the first four

phases.
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II. DESCRIPTION OF JOB

The City of Apache Junction and new development northwest of Apache Trail in
Pinal County, Arizona are subject to damage from the flash floods in the
local washes (natural dralnages) which flow in a southwesterly direction.
The entire'area is located in the foothills south of the Goldfield
Mountains. Apache Junction floodway, Apache Junction flood-retarding
structure and Bulldog floodway, which run in a northwesterly direction from
the Apache Trail, are proposed to intercept the floodwater in the local
washes and lead it to the Signal Butte Dam.

The Apache Junction flood-retarding structure (FRS) will mitigate the flood
peak by storing water behind the embankment and releasing it slowly over a
period of 10 days or less as required by TR-60. The FRS will release the
stored water into the Apache Junction outlet channel, which connects
directly to the Bulldog Floodway.

The project is comprised of the following components:

Apache Junction FRS Outlet Channel

The FRS principal spillway conduit discharges into the Apache Junction FRS
outlet chanmnel. This is a concrete lined channel extending from station
101+50 approximately 2,830 feet in the southwesterly direction before ending
into the Bulldog floodway at station 129+76.16. The 30 inch diameter
spillway conduit discharges directly into the 3.5 feet wide rectangular

channel.

The outlet channel intercepts one major wash for which a concrete lined side
channel with drop inlet will be provided. A number of pipe inlets will be
provided in the channel to drain the local runoff along the length of the

channel.

1I1-1
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Bulldog Floodway

The Bulldog Floodway starts from the end of the Apache Junction FRS outlet
channel and ends behind the Signal Butte Dam. The floodway is a concrete
1ined channel for an approximate length of 7,320 feet from station 129+76.16
to station 203+00 feet. A grouted riprap plunge pool-type energy dissipator
will be provided at the end of the concrete lined channel. It will be 300
feet long and empty into an earth channel at station 206+00. The earth
channel is 400 feet long, extending from the station 206+00 to station
210+00. The exact end of the earth channel will depend upon the excavation
in the borrow area of the Signal Butte FRS.

The floodway intercepts a number of small and big washes. For the small
washes, nine weir inlets will be provided, whereas seven concrete lined side
channel inlets will be provided for the big washes.

I1-2
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A. DESIGN OBJECTIVES

The design objective is to intercept flood flows in natural channels in
the project area, direct them into a constructed floodway, convey them
safely and economically to the floodwater retarding structure (FRS),
hold the flood water long enough to significantly reduce flood peak
flows, release normal flows into a downstream floodway and provide
emergency release of extreme floods to prevent overtopping of the FRS.
The purpose of this is to reduce flooding damage to irrigated cropland

and urban land downstream from the floodway and FRS.

III-1
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B. BASIS FOR DESIGN

B.1 General Parameters

The following documents and references were used as a basis for design:

1. Hydraulics

NEH - 5
R =25
TR - 29
TR -39
TR - 48
TR - 70

Addition of Sideflow from a Broad Crested Weir to Flow in an
Open Channel at Supercritical flow" - SCS Paper

Department of Transportation, Hydraulic Engineering Circular

‘I'} No. 14.

2. Structure

NEH - 6

NEH - 11
NEH - 14
TR -5

TR - 18
TR - 30
TR = 46
TR - 49
TR - 50
TR - 63
TR - 67

Eng. Monograph No. 25 (USBR)
USDA Design Note 21

III B-1
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3. Soils/Layout

. ENG - PO - 18

ICES Lease - 11

SMN - 1
SMN - 3
TR -2
TR - 25
TR - 52

Sedimentation, 1974 Supplement, Buckhorn Mesa
Soil Test Results

4. Hydrology
NEH - 4
NOAA - Atlas 2
TR - 16
TR - 20
TR - 6l
TR - 66
‘ Curve Number Reduction Factors
Hydrometeorological Report NO. 49
Hydrology - P0O-6 (Rev. 2)

5. Other
NEH - 2
NEH - 20
TR - 60

Catalog of National Engineering Standard Drawings
Design of Small Dams (USBR)

USDA Design Note 22

HRD 108

National Engineering Manual

Buckhorn - Mesa Watershed Workplan w/Supplement
Geological Investigation Report

I1I B-2
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SCS Drawings and Reports

Engineering Hydraulics - Ed. by H. Rouse
Phase 1 - Feasibility Study (Ebasco)

Phase II - Soil Mechanics Report (Ebasco)
Phase III - Preliminary Design Report (Ebasco)

B.2 Design Criteria

Design criteria are included in the Design Criteria Specification which
is included on the following pages.

B.3 Detailed Design

Detailed design parameters and calculations are included in subsections

as follows:

111 C Hydrology

III D Hydraulic Design

I1II E Foundation and Embankment Design
III F Structural Design

111 B-3
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B.2 DESIGN CRITERIA

USDA SOIL CONSERVATION SERVICE
BULLDOG FLOODWAY AND APACHE JUNCTION

FLOOD CONTROL

EBASCO SPECIFICATION

DESIGN CRITERIA

EBASCO SERVICES INCORPORATED

CIVIL DEPARTMENT

Revision Prepared By Reviewed By Approved By Date
0 S. Goyal, M. S. Temchin C. J. Montana 7/85
7z 2:3
1 S. Goyal M. S. Temchin Cc. J. Montana 9/85
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1.0 SCOPE

1.1 This specification covers the design criteria for the various
components of the Bulldog Floodway and Apache Junction Flood Control project.
Only the basic criteria are stated herein. For detailed design criteria and

design procedure the referenced material should be consulted.

2.0 PROJECT DESCRIPTION
2.1 Purpose

2 Yl The City of Apache Junction and new development northwest of Apache
Trail in Pinal County, Arizona are subject to damage from the flash floods in
the local washes (natural drainages) which flow in a southwesterly direction.
The entire area is located in the foothill south of the Goldfield Mountaims.
Apache Junction floodway, Apache Junction flood-retarding structure and
Bulldog floodway, which run in a northwesterly direction from the Apache

Trail, are proposed to intercept the floodwater in the local washes and lead

it to the Signal Butte Dam.

2.1.2 The Apache Junction flood-retarding structure (FRS) will mitigate the
flood peak by storing water behind the embankment and releasing it slowly oveT
a period of 10 days or less as required by TR-60. The structure is required

for flood protection only.

2.1.3 From the considerations of height of the embankment, drainage area
and the maximum storage, this structure falls in the category of low dams.
However, the failure of the embankment will cause loss of human life. The FRS
has, therefore, been classified as Class C structure = NE Manual Section

520.21.

ITIB-7
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. 2.2 Layout

2.2.1 The project is comprised of the following components:

a) Apache Junction floodway

b) Apache Junction flood-retarding structuTe
¢) Apache Junction FRS outlet structure

d) Apache Junction FRS outlet channel

e) Bulldog floodway

Each item is briefly described below.

2.3 Apache Junction Floodway

2,3.1 The Apache Junction floodway starts from the west side of the Apache
Trail. It will drain the storm water running along the west side of the trail

and will also intercept two washes.

' 2.3.2 The floodway is a concrete lined channel in a length of approximately
1538 feet and terminates into an earth channel behind the FRS. The earth
channel is approximately 1508 feet lomng.

2.3.3 The floodway will have a concrete drop inlet at the beginning, and
two side inlets for the washes it intercepts. A number of pipe inlets will be
provided in the concrete lined channel to drain the local runoff along the
length of the channel.

2.3.4 The concrete lined channel will terminate into a plunge pool type
energy dissipator which will be protected by grouted riprap. The earthen

portion of the floodway will start from this plunge pool.

2.4 Apache Junction Flood-Retarding Structure (FRS)

2.4.1 The Apache Junction Flood-Retarding Structure is an earth embankment
' with a maximum height of approximately 22 feet above ground. The embankment
is approximately 8600 feet long rumnning generally in the northwesterly

direction.

II1B-8
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2.4.2 The storm water from the Apache Junction floodway and the drainage
area above the embankment is stored behind the embankment and released slowly

through the principal spillway. The principal spillway is located near the

west end of the embankment.

2.4.3 The embankment has an emergency spillway to safely pass excess stoIm
water without topping the embankment.

2.5 Apache Junction FRS Outlet Structure (Principal Spillway)

2e9.1 The Apache Junction FRS outlet structure (principal spillway) is
located at Sta. 100 + 92.50 of the embankment. The structure consists of one
baffle riser inlet and a 30-inch diameter reinforced concrete pipe buried in

the embankment.

2.6 Apache Junction FRS Outlet Channel

2,6.1 The principal spillway conduit discharges into the Apache Junction
FRS outlet channel. This is a concrete lined channel approximately 2826 feet
long running in the southwesterly direction before ending into the Bulldog

floodway.

2.6.2 The outlet channel intercepts one major wash for which a concrete
lined side channel with drop inlet will be provided. A number of pipe inlets
will be provided in the channel to drain the local runoff along the length of

the channel.

2.7 Bulldog Floodway

2.7.1 The Bulldog Floodway starts from the end of the Apache Junction FRS
outlet channel and ends behind the Signal Butte Dam. The floodway is &
concrete lined channel for an approximate length of 7324 feet and terminates

into an earth channel which is approximately 400 feet long. The earth

channel empties into the Signal Butte FRS Borrow Area.

IIIB-9.
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2.7.2 The floodway intercepts a number of small and big washes. For the
spall washes grouted riprap side inlets will be provided, whereas concrete
1ined side channels with drop inlets will be provided for the big washes. The
wash intercepted by the earth channel will be provided with grouted riprapped

side inlet.

2.7.3 At the junction of the concrete lined channel and the earth channel a

grouted riprapped plunge pool-type energy dissipator will be provided.

2.8 Jdaho and Brown Roads

2.8.1 Idaho and Brown Roads cross the Apache Junction FRS and pass through
the storage area. The roads intersect each other & small distance downstrearn

of the center line of the FRS embankment.

3.0 HYDROLOGIC STUDIES
3.1 General
3.1.1 The drainage area for this project 1s divided into two parts, namely:

&) the northeast ares which contributes storm water to the Apache

Junction flood-retarding structure;

b) the northwest ares which contributes storm water to the Apache

Junction FRS outlet channel and the Bulldog Floodway.

3.,1.2 The hydrological studies for the northeast area will be performed by
Ebasco, whereas the hydrological studies for the northwest area will be
performed by Soil Conservation Service, Phoenix, Arizoma. The peak discharge
data furnished by SCS Phoenix will be used for the design of Apache Junction
FRS outlet channel and the Bulldog Floodway.

ITIIB-10
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351.3 Ebasco will perform the hydrological studies in accordance with the
available up-to-date version of DAMS2. Stream cross—section data and a soil
survey map furnished by SCS Phoenix, and the aerial photographs supplied by

Landis Aerial Surveys, Phoenix, for delineation of the drainage basin will be
utilized for the hydrological studies.

3.2 Floodways and Channels

8.2:1 The floodways and channels will be designed to safely carry the
Ploo-year hydrograph storm flows.

3¢l el The earth channels will be designed to safely carry the Ploo-year

hydrograph storm without exceeding the permissible velocity in the soil.
Tractive stress analysis will be performed when necessary to determine an

economical section of the channmel. Procedures outlined in TR-25 will be :
followed.

3.2.3 The Ploo-year discharge data developed by Ebasco will be used for
the design of Apache Junction floodway.

3.2.4 The Apache Junction FRS outlet channel and the Bulldog Floodway will
be designed for the FRS principal spillway discharges and the Ploo—year
inflows from the drainage area as furnished by SCS Phoenix.

3.2.5 Due to overlapping drainage sub-areas or uncertainties of runoff
paths, the side inlets will be designed for the flow corresponding to the

larger sub-area as established in the hydrological studies.

3.2.6 The floodway or the channel will be designed for the cumulative flow
at that reach of the channel.

3.3 Flood-Retarding Structure

3.3.1 The principal spillway will be sized for P,y bydrograph storm
routed through the spillway such that the maximum pool is drained in 10 days
or less (at least 85 percent of the maximum storage is drained in 10 days or

less - TR 60).

IIIB-11
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i I ) The principal spillway crest will be located at the sediment pool
elevation. (TR-60)

3.3.3 The emergency spillway will be sized to safely pass the emergency
spillvay, P4 + .026 (PMP—PIOO), bydrograph storm with sufficient
freeboard for the settled top of the dam. (TR-60)

3.3.4 The freeboard over the maximum water level attained during passage of
the emergency spillway hydrograph storm will be adequate for wave action OT
frost. The freeboard will not be less than 3 feet. (TR-60)

3.3.5 The emergency spillway will have gufficient capacity to pass the
freeboard, PMP, hydrograph storm without topping the embankment. (TR-60)

3.3.6 In the flood routing studies increase in the storage capacity due to
borrow areas and reduction in the capacity due to the embankment will be
accounted for. For this purpose the upstreanm slope of the embankment will be
assumed to be 3 horizontal to 1 vertical. The effect of road embankments on
the storage capacity will be neglected because the £411 for the embankment

will be taken from the storage aTea.

3.4 Idaho and Brown Roads

3.4.1 The profile of the road embankment will be determined such that the \
road is not submerged in st-year hydrograph storm routed through the

spillway.

3.4.2 For performing the flood routing studies no obstruction due to the
road embankments will be assumed. The culverts undeT the embankments will be
sized to pass the st-year hydrograph flood with a differential head of 0.25

feet or less across the road embankment.

3.4.3 The profile of the road emtankment will be sufficiently low to pass
the P100 hydrograph storm over the road without causing significant head
across the road (for this condition the culvert under the road embankment will
be assumed to be blocked by debris, etc.).

I1IB-12
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3.4.4 Differential head across the road embankments will be accounted for
. while determining the maximum water level due to the emergency spillway or the
freeboard hydrograph storms. The top of the FRS embankment will be fixed for

the required freeboard over the maximum water level determined as stated above.

4.0 SEDIMENTATION

4.1 The quantity of sedimentation inside the FRS storage area will be
taken as 95 acre feet based upon the report "Sedimentation - 1974 Supplement,

Buckhorn - Mesa Watershed™.

5.0 HYDRAULIC DESIGN

5.1 Floodways and Channels

5.1.1 All floodways and channels will be designed in accordance with TR-25
. and NEE-5. The various assumptions made for the design of the concrete lined

channels and the earth channels are discussed below.

5.1.2 For the design of concrete lined channels the following assumptions

are made:

a) The coefficient of friction 'n' in the Manning's equation is
taken as 0.015. NEH-5 Table 5.4.1 recommends 'n' = .0l4 to

.016. A value of n = .015 is assumed because of infrequent use

of the channels.

b) The concrete lined channels will be designed for supercritical
flow for econmomy if the channel alignment permits supercritical

slope in the channel.

c) The maximum velocity in concrete will be about 20 feet per

second.

IIIB-13
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9.1.3 For small inflows in the channel the side inlets will be designed in

‘ accordance with the study performed by SCS for addition of sideflow from a
broad crested weir to a flow in an open channel at supercritical velocities.
The same approach will be used for small pipe inlets.

5.1.4 For large inflows concrete lined side channels with drop inlets will
be designed in accordance with Figure 5-1 Hydraulic Junction Structures -

TR 25.

5dsS For stability of supercritical flow and the design of side inlets the
Froude No. F, for the flow will be meintained above 1.2.

5.1.6 The flow over the side weir inlets will be computed for a broad

crested welr:

Q=CL H3/2 where ¢ = 3.1

5.1.7 The box inlet at the beginning of the channel or for the side channel
. fplet will be designed as a flat rectangular weir box imlet in accordance with
NEH-14, page 2-31.

5.1.8 For the subcritical flow condition a freeboard of 0.1d will be
provided for rectangular channels and 0.2d for trapezoidal channels. For the
supercritical flow condition a freeboard of 0.2d will be provided for
rectangular channels and 0.253 for trapezoidal channels. The minimum
freeboard will be 1.0 foot. Additional depth will be provided for unstable
flow conditions as required in TR-25.

5.3.9 Superelevation will be provided in the channel at the curves in
accordance with the following equation for supercritical flow conditions:

V2b

s =1.2 E—E

where R = Radius of curve.

II1B-14
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5.1.10 Pipe inlets, as required, will be provided in the concrete lined
channel to drain the flow in the ditch along the channel, i1f such a ditch
cannot be connected to the nmatural wash. Corrugated metal pipe will be used
for these inlets, for which the coefficient of friction 'n' 4in the Manning's
equation will be taken as 0.025 (Table 5.4.1 in NEH-5).

5.1.11 The design of earth channels will be based on the following:

a) the requirements of Engineering Standard 582, Open Channel's

b) the coefficient of friction 'n' in the Manning's equation will
be computed using NEH-5, Supplement b

c) the average velocity of flow will mnot exceed the permissible
velocity in accordance with TR-25.

5.4 Principal Spillway

5.2.1 The hydraulic design of the primcipal spillway will be in accordance
with SCS computer program DAMS 2.

The value of 'n' in the Manning's equation equal to 0.013 will be used for the
concrete pipe. Table 5.4.1 NEH-5 recommends n = .012 to .017. Design of
Small Dams by Bureau of Reclamation recommends n = .014 (maximum). Due to

infrequent use of the spillway a value of n= .013 will be assumed.

Dl s 2 The concrete pipe will discharge directly into the Apache Junction
FRS outlet channel.

.3 Epergency Spillway

5.3.1 The emergency spillway will either be an earth spillway excavated in
the abutment of the FRS embankment at the location shown as Alternate f2 in
the SCS drawings, or a concrete spillway. The concrete spillway may be either
a baffled block type channel or a drop spillway - Type C.

I11B-15
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5:s3.2 The earth spillway will be designed in accordance with TR2, TR52 and
TR60. Since the channel will be protected by riprap the value of 'n' in the
Manning's equation equal to 0.035 will be used. The channel will be straight
for a minimum distance of 30 feet upstream of the control section and for a
distance of half the base width of the embankment downstream of the control
section. This portion of the channel will be horizontal and the same width as

the control section.

Du3:3 The exit channel of the emergency earth spillway will have sufficient
capacity such that the flow downstrean of the control section 1s supercritical
for a discharge greater than 25 percent of the freeboard hydrograph storm

outflow - TR32Z.

5.3.4 Baffle Block Spillway will be deéigned in accordance with Engineering
Monograph No. 25, Bureau of Reclamation. The maximum intensity of flow
recommended in the Monograph is 60 cubic feet per second per foot. Higher
intensity of flow can be permitted, if required, as recommended by T J Rhone
in, "A Baffled Apron as a Spillway Energy Dissipator”. However, in the
absence of hydraulic model studies, the maximum intensity of flow for the
freeboard hydrograph storm will be 1imited to 100 cfs/foot. The Type C Drop
Structure will be designed in accordance with NEH-1l.

S5.3.5 The hydraulic design of the structural concrete spillway will be
based upon 2/3 of the freeboard hydrograph storm outflow. The spillway will,

however, be capable of safely passing the freeboard hydrograph storm outflow -

TR60.

5.4 Energy Dissipators

5.4.1 Plunge pool type enmergy dissipatoT will be provided at the junction
of the concrete lined channel and the earth channel. The hydraulic design
will be in accordance with Hydraulic Design of Energy Dissipators for Culverts
and Channels, Hydraulic Engineering Circulsar No. 14, U.S. Department of

Transportation.

I11B-16
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6.0 STRUCTURAL DESIGN

6.1 Materials

6.1.1 The following basic materials will be used in the construction of the

project:
a) Concrete
b) Reinforcing steel
¢) Reinforced concrete pipe
d) Corrugated metal pipe
e) Structural steel
£) Earthfill for the embankment
g) Soil backfill against concrete structures
h) Riprap
i) Bedding for riprap
j)  Drainfill in the embankment

6.1s2 Concrete - Concrete having minimum 28-day compressive strength of

4000 psi will be used for all reinforced concrete structures.

6.1.3 Reinforcing Steel - Grade 40 reinforcing steel conforming to ASTM

A615 will be used for design. During construction Grade 60 reinforcing steel

conforming to ASTM A615 can be substituted for Grade 40 reinforcing steel.
However, the substitution will be in accordance with SCS Technical Note 21.

6.1.4 Reinforced Concrete Pipe = The reinforced concrete pipe for the
principal spillway will be Steel Cylinder Type Prestressed, meeting
Specification AWWA C 301 - TR60.

I1IB-17
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6.1.5 Corrugated Metal Pipe - Corrugated metal pipes for pipe inlets will
. conform to AASHO M36, "Zinc Coated (Galvanized) Corrugated lron oI Steel
Culverts and Underdrains”. Corrosion protection will be provided in

accordance with SCS Specification NEH-20 Chapter 2.

6.1.6 Structural Steel - Structural steel, if used, will conform to ASTM
A36.

6.1.7 Earthfill for the Embankment = Suitable goil as excavated from the

borrow areas after clearing, grubbing and stripping of the top soil, will be

used for the construction of the FRS embankment.

6.1.8 Soil Backfill Against Concrete Structures = The backfill against the
concrete channel walls and other structures except for the concrete structures
i in the FRS, will be random fill as available. The backfill against the

concrete structures in the FRS will be the same material as used in the FRS.

6.1.9 Riprap - Riprap material as designated on the drawings will be used

‘ for protection of soil againmst erosion in levees or dikes for the emergency
spillway, inlet structures and emergency spillway outlet channel. Grouted
riprap will be used at the inlets and the plunge pools.

1 6.1.10 Bedding Material - Bedding material compatible with the riprap size

and the soil will be provided under the riprap to avoid movement of soil into

the riprap material.

6.1.11 Filter Material - Filter material as designated on the drawings will

be used in the embankment for crack control, toe drain, if necessary, and for
the seepage control diaphragm around the principal spillway conduit. Material
will be designed in accordance with SCS Soil Mechanics Note 1.

6.2 Embankment
6.2.1 The following parameters will be assumed for the FRS embankment:

. a) The top width to be a minimum of 14 feet for service road. NO
public road is assumed on the top of the embankment.

IIIB-18.
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b) The upstream slope of the embankment to be a minimum of 2.5
borizontal to 1 vertical. The slope may be flatter if required
by stability analysis.

¢) The downstream slope of the embankment to be 2 horizontal to 1

vertical.

d) A seismic coefficient of 0.1g for Zone 2 (Figure 4-1 TR60) will
be assumed for the stability amalysis of the embankment.

Beded The properties of soil used for the construction of the embankment
will be as determined from the geotechnical investigations. The lateral earth
pressures will be determined in accordance with "Engineering Design Standards

for Far West States .

6.2.3 The embankment section will be analyzed for stability against sliding
and sloughing. Settlement of the embankment will also be determined. Since
the function of the embankment is flood retardation, and has uncontrolled
principal and emergency spillways, water will pot be standing against the
embankment for any long duratiom. For the fairly low permeability of the soil
to be used for the comstruction of the embankment no steady state phreatic
line is expected to be established. Therefore, the steady state seepage for a
reservoir elevation at the principal spillway crest as stated in Table 5-2 TR
60 will not be applicable. The stability of the embankment will be
investigated for the following conditions:

Condition Factor of Safety

1. Reservoir at crest of emergency spillway:
a) without seismic forces 1.5
b) with seismic forces 1.1
p 2 Reservoir at freeboard storm elevation

a) without seismic forces 1.1

IIIB-19
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The stability of the upstream face of the embankment will be investigated for
the rapid drawdown with partial staturation.

6.3 Floodways and Channels

$.3.1 The concrete channels will be designed in accordance with TR 50.

6.3.2 Since the groundwater table is very low mo wateT will be assumed
outside the walls for the channel flowing condition, whereas water will be
assumed outside the wall for the channel empty condition which may occur
immediately after the passage of the storm flows. The water level will be
assumed up to the top of weep holes, if provided.

6.4 Principal Spillway

6.4.1 The two—way covered riser inlet for the principal spillway will be
located just upstream of the upstream toe of the dam. SCS standard details

will be used for detailing the structure.

6.4.2 The reinforced concrete pipe will extend at least 14 feet downstrean

of the downstream toe of the embankment to provide space for a service road.

6.4.3 The pipe will be supported on a concrete cradle founded directly on
caliche. The pipe will be laid horizontal at the inlet riser and will then

approximately follow the slope of the caliche. It will exit at the same slope

as the FRS outlet channel.

6.4.4 The concrete pipe will be designed in accordance with TR 5. Since
the pipe is supported on an unyielding foundatiom, mno computations for pipe

joint extensibility will be made.

6.4.5 A piping and seepage control diaphragm will be provided around the
conduit in accordance with TR-60.

III1B-20
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6.5 Channel Inlet Structures

6.5.1 The channel inlet at the beginning of Apache Junction floodway and at
all side channel inlets will be designed in accordance with NEH-6 and TR 67.

6.6 Emergency Spillway
6.6.1 Evaluation of emergency spillway alternatives will consider an earth

spillway and a concrete spillway.

64516 2 For the earth emergency spillway alternative, the excavated slope will

be no steeper than 2 horizontal to 1 vertical. Levees, if provided, will have a
top width of at least 12 feet and the side slopes of a minimum 3 horizontal

to 1 vertical. The stability of slope will be investigated. The Oe/b analysis

will be performed for the earth emergency spillway for the freeboard hydrograph

flow to provide safety against breaching - TR 52.

6.6.3 A concrete emergency spillway will be designed in accordance with

NEH-6 and TR 67.

6.7 Erosion Protection

6.7.1 Erosion protection by riprap and bedding will be provided at the bed
of the channel inlets, inlet dikes, plunge pools, levees and emergency
spillway outlet channel if required. The size of riprap will be determined in
accordance with NEH-11, page 2.6 or USDA Design Note 22 or HRF 108 as
applicable. Grouted riprap may be used in high turbulance or high velocity
areas. A cutoff will be provided on the upstreanm end of the riprap. No loose
ripraep and bedding material will be placed upstream of the grouted riprap.

6.8 Drainage

6.8.1 Drainage provisions for the following areas will be studied, if

required:

p) Drainage along the principal spillway conduit
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b) Toe drain for the FRS embankment
¢) Filter zone and its drainage in the FRS enbanknment

d) Drainage for the walls of the concrete channels, inlets and
spillway

e) Drainage for the bottom slab of concrete channels and spillway

floors.
£) Drainage for the AT & T conduit crossing the embankment ¢
6.9 Joints

6.9.1 Expansion and contraction joints will be provided in the channel as
recommended in TR 50. The joints will be provided with premolded joint filler.

6.9.2 A half-inch deep by 6-inch beveled offset will be provided in the
downstream concrete at each joint to avoid impingment of high velocity flow

against the downstream concrete edge.
6. 9.3 Expansion and contraction joints will be provided in the concrete

spillway structure. The joints will be provided with a key and premolded
joint filler. Water stops will be provided where required.

6.10 Miscellaneous

6.10.1 Fencing and Guard Rails - Fencing and guard rails will be provided

where required according to SCS standard details.

6.10.2 Culverts Under Idaho and Brown Roads = The culverts under Idaho and
Brown Roads Upstream of the FRS will be constructed either of remforced

concrete or corrugated metal. If corrugated metal is used, 4t will be coated
only on the outside. The culverts will be designed in accordance with county

criteria and SCS criteria, whichever is more stringent.
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C. HYDROLOGY
C.1 General
The hydrology associated with the 5.72 square mile basin controlled by
the Project was developed by SCS. Inflow quantities at each inlet
location were provided to Ebasco.

C.2 Runoff Calculations

The drainage area, its sub-basins, precipitation and inflow

calculations, including computer printouts start on the next page.

III C-1
03407




LIIC.2
Runoff Calculations
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EXECUTIVE CONTROL CARD

LISTING OF DATA IN CORE

1

OT2TOPPPDXTPLITDIITTE

*3 OPERATION LIST

0 BULLDOG WASHDESIGN HYDROLOGY

CTABLE

ENDTBL

DIMHYD

ENDTBL

COMPUTED PEAK K

VELOCITY

«0C00
«3700
«5400
«6537
«7100
« 7600
«7900
«8200
«R400
<8600
+RBOO
«RO(0
«9000
«2100
«5200
«9200

INCREMENT
«2000

+0P00
«4100
<5700
«6600
«7200
«7700
«8C00
«A200
+£500
«8600
-.8800
«R900
«9000
«9100
«9200
«©200

TIME INCREMENT

«0000 «03C0
«4700 «6600
1.0000 «9900
«6800 «H600
«2R00 «2410
«1260 «1070
«0550 «0470
«0250 «0210
«0110 <0090
«0050 «0C40
«0000 «0000
FACTOR = 484,00

TIMF INCPEMENT

«4500
«5900
«6T7CO
« 7300
« 1700
«8100
«B300
« 8500
«8700
«8800
«B900
«9000
«91C0
«5200
«9200

»1000
«B200
«9300
«4600
«2070
«0721C
«0400
«0180
«0080
« 0030
«00N0

«2500
«4900
«6100
«6900C
«7400
«7800
«8100
«R400
<8600
«8700
«8900
+RO00
«9000
«9100
«9200
«9300

«1500
«9300
+PECO
.3900
«0770
«0340
«0150
«0070
<0020
«0000

«3200
«5100
«6300
«7000
«7500
« 7900
«8200
«B8400
«R600
«B8700
«8900
«9000
«9100
«9100
«9200
«9300

«3100
«9900
«7P00
«3300
«1470
<0660
«0290
«0120
«0060
«0010
«0000

PASS=

1
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«9740

%NDTBL

«9830

| TIME INCREMENT

RAINFL 2

|
+0000
«02R0
«0630
«1090
«1810
e 7250
«8540
«9120
«9520
«9840

ENDTBL

«5000

«00%0
«0350
«0710
«1200
«2DA0
« 7720
+B6BO
«9210
+95°20
+9890

TIME INCREMENT

RAINFL 3

.0000
«0425
«0990
«1800
«5300
« 7050
+ 7900
«R561
«9573
1.0000
ENDTBL

«0200

.0080
«C524
«1124
«2050
«6030
« 1240
.8043
«RETR
.9201
e 9661
1.0000

« 2720

.0110
«0410
+0800
«1330
«2350
« 7990
« B8RO0
«9290
«9650
«9950

.01€2
+0630
«1265
2550
«6330
« 7420
.8120
«RT90
«92917
.9747
1.0000

1.0000

«0160
+04P0
«0R90
«1470
«2830
+R200
«R910
«2370
«9720
1,0000

« 0246
+0743
«1420
«2450
«6600
¢ 1590
«8312
+RRI8B
«9391
«9R32
1,0000

1,0000

«0220
«05€0
.0980
«1630
«6630
+8280
«9020
«9450
«2780
1.0000

«0333
«CRK3
«1600
+4370
«6840
« 1750
«8439
«9002
«94E3
«9916
1.0000




RUNOFF
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
ENDATA
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STANDARD CONTROL INSTRUCTIONS
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+89500
1700.0000
«9900

540.0000
«4500

1000.0000
«0€00

1030.,0000
«5000

600.0000
«0500

720.0000
1.0400

350.0000
«0300

750.0000
2.2400

R10.0000
«1700

280,0C00
«0200

440.0000
3200

970.0000
«1100

.000C
«7100

79.0000
+R600
79.0000

«BRE0D
81.0000

«8700
75.0000

+8700
81.0000

«8800
75.0000

«8800
81,0000

«9000
75.0000

«9000
63.0000

«9100
75.0000

.9100
75.0000

«9100
79,0000

<9100
75.0000

340.,0030
80.0000

g

o4

«54001
«00001
«56001
1
+00000
«47001
1
«00000
«10001
1
+00000
«47001
1
.00000
«13001
1
«00000
«58001
1
.00000
«07001
1
«00000
«41001
1
«00000
«33001
1
«00000
«10001
1
«00000
«34001
1
«00D0D
«12001
1
«91000
40001
1
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OO0 0000000000000 00000O0
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PASS= 1
EXECUTIVE CONTROL CARD 14  OPCRATION BASFLO, NEW BASE FLOW= 105,00
EXECUTIVE CONTROL CARD ®®e=wwwws  QPFCRATION
EXECUTIVE CONTROL CARD 35  OPERATION INCRFM, PATN TIMF INCREMENT= .10
EXECUTIVE CONTKOL CARD 36  OPERATION COMPUTy FROM XSECTN/STRUCT 1/ 0 T0 XSECTN/STRUCT 14/ 0
STARTING TIME= .00 RAIN DFPTH=  1.45 RAIN DURATION= 1.00 RAIN TABLE NO.= 2 SOIL CONDITION= 2
ALTERNATE NOo= 1 STORM NO.= 1. .
SUBROUTINE RUNOFF CROSS SECTION 1
ARE A= .89 INPUT RUNOFF CURVE= 79,0 TIME OF CONCENTRATION= .54
PFAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.27 66.564 (RUNOFF)
16.96 7.266 (RUNOFF)
19.47 5.569 (RUNOFF)
21.62 4a,R77 (RUNOFF)
23.¢€2 4.267 (RUNOFF)
TOTAL WATER, IN INCHES ON DRAINAGE AREA= «2355 CFS-HRS= 135,28 ACRE-FT= 11.18
SUBROUTINE REACH CROSS SECTION 2
LENGTH=  1700,00 INPUT COEFFICIENT=  .8600 INPUT ROUTINGS=  ,00
0 AVERAGE WATER VELOCITY= 10,443 AVERAGE ROUTING COEFF= L8600 NUMBER OF ROUTINGS= .39
\ PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
@ 12432 171.007 (NULL)
19.49 110.566 (KULL)
21.66 109.RE6 (NULL)
23.66 109,256 (NULL)
TOTAL WATERs IN INCHES ON DRAINAGE AREA=  5.7018 CFS-HRS= 3274.78 ACRE-FT= 270.63
SUBROUTINE RUNOFF CROSS SECTION 2
ARE A= <99 INPUT RUNOFF CURVE= 79.0 TIME OF CONCENTRATION= .56
PEAK TIMES PEAK DISCHARGFS PEAK ELEVATIONS
12.27 T3.663 (RUNOFF)
16.97 Re (AT (RUNOFF)
19.48 6.195 (RUNOFF)
21.63 5.427 (RUNOFF)
23.63 4,732 (RUNOFF)
TOTAL WATERs IN INCHES ON DRAINAGE AREA= i 42354 CFS=-HRS= 150,40 ACRE-FT= 12,43
SUBROUTINE ANDDHYD CROSS SECTIGN 2
INPUT HYDROGKAPHSZ 546 OUTPUT HYDROGRAPH= 7
PFAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12,25 284,226 (NULL)
16.96 170,352 (NULL)

19,4k 116.7F1 HuLw)
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SUBROUTINE

SURROUT INE
|

SUBROUTINE

SUBROUTINE

SUBROUTINE

23.64

TOTAL WATER,

REACH CROSS SECTION 3
LFNGTH= 540,00 INPUT
AVERAGE WATER VELOCITY= 10.
RUNOFF CRDOSS SECTIOM 3
AREA= e 45
PEAK TIMES

12.20

16.98

19.47

21.58

23.5R

TOTAL WATER,

INPUT RUNOFF CURVES=

IN INCHES ON DRAINAGE ARFA=

113.985
COEFFICIENT=
443 AVERA

f1.0

PEAK [ISCHARGES
50.022
4,198
3.1“7
2.805
2.444

IN INCHFS OM DRAINAGE AREA=

(NULL)
2.R230 CFS=-HRS=
«8600 INPUT ROUTINGS=
GF ROUTING COEFF= LR600

TIME OF CONCENTRATION=

3425.18

«00

o4

PEAK ELEVATIONS

(RUNOFF)
(RUKNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

+ 7886 CFS-HRS=

83.81

PEAK ELEVATIONS

(NULL)
(NULD)
(NULL)
(NULL)
(NULL)

CFS-HRS=

«B8700

INPUT ROUTINGS=

GE ROUTING COEFF= 8700

ADDHYD CROSS SECTION 3

INPUT HYDROGRAPHS= 5,46 QUTPUT HYDROGRAPH= 7

PEAK TIMES PEAK DISCHARGES
12.28 ?RR.711
16.96 124.550
19.4R 119.956
21.64 118.076
23.64 116.409

TOTAL WATFRe IN INCHES ON DRAINAGE AREA=

REACH CROSS SECTION 4

LENGTH= 1000.00 INPUT COEFFICIENT=

AVERAGE WATER VELOCITY= 11,377 AVERA

RUNOFF CROSS SECTION 4

AREA= 06 INPUT RUNOFF CURVF= 75,0

PCAK TIMES
12.00
12.46
12.96
13.46
13.96
14.4¢
14.96
15.45

PEAK DISCHARGES
4.°02
1.616
«32
«730
595
«530
« 488
e840

oo

TIME OF CONCENTPATION=

3508

«00

o1

PEAK ELEVATIONS

. (RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNNFF)Y

ACRE-FT=

NUMBFR OF ROUTINGS=

7

ACRE=-FT=

«99 ACRE=-FT=

NUMBER OF ROUTINGS=

0

283.06

12

693

289.98

21



SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROU®

TOTAL WATERe IN INCHES ON DRAINAGE AREA= . 1876 O CFS-HRS= S5.72 ACRE-FT=
ADDHYD CROSS SECTION 4
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.30 PAR.531 (NULL)
1695 124,916 (NULL)
19.48 120,237 (NULL)
21.65 11R, 784 (NULL)
23.65 11€6.5R8 (NULL)
TOTAL MATERs IN INCHES ON DRAINAGE ARFA= 2.2787 CFS-HRS= 3514.72 ACRE-FT=
RFACH CROSS SECTION 5
LENGTH= 1030,00 INPUT COFFFICIENT= «8700 IMPUT ROUTINGS= .00
AVERAGE WATER VELOCITY= 11,377 AVERAGE ROUTING COEFF= 8700 NUMBER OF ROUTINGS=
RUNOFF CROSS SECTION 5
AREA= «50 INPUT RUMOFF CURVE= 81,0 TIME OF CONCENTRATION= 087
PCLAK TIMES PEAK DISCHARGES PEAK ELFVATIONS
12.20 55580 (RUNOFF)
16.98 4,665 (RUNOFF)
15.47 3.552 (RUNOFF)
21.58 36117 (RUNOFF)
23.5R ?2.716 (RUNOFF)
TATAL WATERs IN INCHES ON DRAINAGFE ARFA= i «2886 CFS-HRS= 93.12 ACRE-FT=
ADDHYD CROSS SECTION S
INPUT HYDROGRAPHS= S96 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAX ELEVATIONS
12.30 335.954 (NULL)
16.95 129.581 (NULL)
19.48 123.7R4 (NULL)
21.65 121.364 (NULL)
23465 119.267 (NULL)
TOTAL WATERs IN INCHES ON DRAINAGE ARFA= 1.9344 CFS=-HRS= 3607 .86 ACRE-FT=
RCACH CROSS SECTION 6
LENGTH= 601,00 INPUT COEFFICIENT= +8800 INPUT ROUTINGS= .00
AVERAGE WATER VELOCITY= 24467 AVERAGF ROUTING COEFF= +8P00 NUMBER OF ROUTINGS=
RUNOFF CROSS SECTION 6

TMANIT PUMAEF FIFEVF= TR TIMC CONCENTRATICNS .11

290.46

22

298415

12



NHI- DI

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

PEAK TIMES
12.02
12.47
12.96
13.46
13.96
14.46
14.96
15.46
15.96
16.96

PEAK DISCHARGES

3.548
1.31R
« 768
« 604
«493
e840
«405
0365
I319
.305

TOTAL WATERes IN INCHES ON DRAINAGE AREA=

ADDHYD CROSS SECTION 6
INPUT HYDROGRAPHS= 546

PFAK TIMES
12.31
19.48
21.66
23466

PEAK DISCHARGES

335,749
124,018
121.544
119.422

TOTAL WATERy IN INCHES ON DRAINAGE AREA=

REACH CROSS SECTION 7
LENGTH= 720.00 INPUT

AVERAGE WATER VELOCITY= 12.467

RUNOFF CROSS SECTION 7
AREA= 1.04

PEAK TIMES
12.27
19.47
21.64
23.63

COEFFICIENT=

INPUT RUNGFF CURVE= 81,0

PEAK DISCHARGES
100.871
«278
6,408
56572

TOTAL WATERs IN INCHES ON DRAINAGE AREA=

ADDHYD CROSS SECTION 7
INPUT HYDROGRAPHS= 546

PEAX TIMES
12.31
19.48
21.66
23.66

PEAK DISCHARGES
434,006
121,292
127,935
124.°76

"NTAL WATERy IN INCHFS ON DRAINAGE AREA=

«1484

OUTPUT HYDROGRAPH= 7

1.9040

«8800

TIME OF CONCENTRATION=

«2BRT

QUTPUT HYDROGRAPH= 7

1.4815

PEAK ELEVATIONS

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUMNOFF)
(RUNOFF)
(RUNOFF)

CFS-HRES=

PEAK ELEVATIONS

(NULL)
(NULL)
(NULL)
(NULL)

CFS-HRS=

INPUT ROUTINGS=

AVERAGE ROUTING COEFF= 8800

3612.65

«00

ACRE-FT=

ACRE-FT=

NUMBER OF ROUTINGS=

«58

PEAK ELEVATIONS

(RUNOFF)
(RUNOFF)
(PUNOFF)
(RUNOFF)

CFS-HRS=

193.76

PEAK ELEVATIONMNS

(NULL)
(NULL)
(NULL)
(NULL)

CFS=-HRS=

3806.41

ACRE-FT=

ACRE-FT=

«40

298.55

16.01

314.56



+1-> 1

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SURFOUT]

REACH CROSS SECTION 8
LENGTH= 350.00

AVERAGE WATER VELOCITY= 15,300

RUNOFF CROSS SECTION R

ARF A= 03 INPUT RUNOFF CURVE= 75.0

PCAK TIMES PEAK DISCHARGES
11.99 2.701
12.46 «R825
12.96 e471
13.46 « 369
13.96 «99
14.46 « 266
14.56 «245
15.45 o021
596 «193
16.95 «184

INPUT COEFFICIENT=

«9000

INPUT RCUTINGS=

AVERAGE ROUTING COEFF= ,9000

TOTAL WATERy IN INCHES ON DRAINAGE AREA=

ADDHYD CRNSS SECTION 8
INPUT HYDROGRAPHS= 546

PEAK TIMES PEAK DISCHARGES
12.31 433,681
19.48 121.534
21.67 12R. 039
23.66 125.064

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

RFACH CROSS SECTION 9
LENGTH= 750.00

AVERAGE WATER VELOCITY= 15,300

RUNOFF CROSS SECTION 9

AREA= 224 INPUT KUNOFF CURVE= 83.0

PEAK TIMES PEAK DISCHARGES
12.14 347,535
16.97 234642
19.46 17.8R1
21455 15.718
23.55 13.€667

INPUT COEFFICIENT=

TIME OF CONCENTRATION=

«1479

OUTPUT HYDROGRAPH= 7

1.4719

«9C00

.00

NUMBER OF ROUTINGS=

07

PEAK ELEVATIONS

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

CFS=-HRS=

PEAK ELEVATIONS

(NULL)
(NULL)
(NULL)
(NULL)

CFS-HRS=

INPUT ROUTINGS=

AVERAGE ROUTING COEFF= ,9000

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

ANDHYD CPNOSS SECTINN o

TIME OF CONCENTRATION=

«3499

3809.28

.00

ACRE-FT=

ACRE-FT=

NUMEER OF ROUTINGS=

L)

PEAK ELFVATIONS

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

CFS-HRS=

505.76

ACRE-FT=

<06

«28

314,80

«12

41.80



PEAK TIMES PEAK DISCHARGES PEAK FLEVATIONS
12.22 734,059 (HULL)
16,96 163.430 (NULL)
19.47 149,408 (NULL)
21.61 143,617 (NULL)
23.61 138,596 (NULL)
TOTAL WATERe IN INCHES ON DRAINAGE AREA= 1.0€£98 CFS=-HRS= 4315.05 ACRE-FT= 356460
SUBROUTINE REACH CROSS SECTION 10
LENGTH= 810.00 INPUT COEFFICIENT= «9100 INPUT ROUTINGS= .00
AVERAGE WATER VELOCITY= 17.189 AVERAGE ROUTING COEFF= +9100 NUMBER OF ROUTINGS= .12
SUBROGUTINE RUMOFF CROSS SECTION 10
AREA= «17 INPUT RUNOFF CURVE= 7540 TIME OF CONCENTRATION= «33
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.15 Te924 (RUNOFF)
16.99 1.025 (RUNOFF)
19.46 A (RUNOFF)
20.46 «719 (RUNOFF)
21.53 « 726 (RUNOFF)
~N 22445 « €40 (RUNOFF)
\ 23.51 «£40 (RUNOFF)
56 TOTAL WATER, IN INCHES ON DRAINAGE AREA= <1489 CFS-HRS= 16.34 ACRE=-FT= 1.35
SUBROUTINE ADDHYD CROSS SECTION 10
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES : PEAK ELFVATIOMS
g 12.23 736663 (NULL)
16.95 164,453 (NULL)
19.47 150,203 (NULL)
. 21.62 144,301 (NULL)
23.61 139.1°4 (NULL)
TOTAL WATER, IN INCHES ON DRAINAGE AREA= 1.0454 CFS=-HRS= 4331.36 ACRE-FT= 357.94
SUBROUTINE REACH CROSS SECTION 11
LENGTH= 28000 INPUT COEFFICIENT= «7100 INPUT ROUTINGS= .00
AVERAGE WATER VELOCITY= 17.189 AVERAGE ROUTING COEFF= ,9100 NUMBER OF ROUTINGS= «04
SUBROUTINE RUNOFF CROSS SECTION 11
APECA= «03 INPUT RUNOFF CURVE= 75.0 TIME OF CONCENTRATION= 10
PTAK TIMCS PEAK DISCHARGES PFAK ELEVATIONS
12.00 24401 (RUNOFF)

12.4€ « 0N (RUNQFF)




blFDJII:

SUBROUTINE

TIME
«00
1.00
2.00
3.00
4.00
5.00
6.00
T7.00
8.00
9,00
10.00
11.00
12.00
13.00
14.00
15,00
16.00
17.00
18,00
19.00
20.00
21.00
22.00
23.00
24,00
25.00
26400
27.00
28.00
29.00

13.46
13.96
14.46
14,96
15.45
15.96
1695

TOTAL WATER,

IN INCHES ON

ADCHYD CROSS SECTION 11

INPUT HYDROGRAPHS= 546

PCAK TIMES
12.23
16.95
19.47
21.62
23.62

DISCHG
D1 SCHG
DISCHG
D1SCHG
D1SCHG
DISCHG
DISCHG
D1SCHG
DISCHG
DISCHG
DISCHG
DISCHG
D1SCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
D1SCHG
DISCHG
DI SCHG
D1SCHG
DI SCHG
DISCHG
DISCHG
D1SCHG
DISCHG
DISCHG
DISCHG
DISCHG

TOTAL WATER,

105.00
105.00
105.00
105.C0
105.00
105.00
105.00
105,00
105,00
105,00
105.00

105.00 .

495476
333.96
217.52
190,08
172.01
169.62
15673
150419
14690
141,72
141.93
136e€5
136.63
1C6.10
1015.00
105.00
105.00
105,00

« 165
« 2917
¢ 265
«244
«220
«192
«183

DRAINAGE AREA=

«1476

OUTPUT HYDROGRAPH= 7

HYDROGRAPH,

105.00
105.00
105.00
105.00
105.00
105.00
105.00
105,00
105.00
105.00
10£.70
10£.20
654 .68
310.63
213.54
188.62
17C.63
164,46
155,90
150,18
146.29
141.32
141.37
136.24
134.84
105,69
105.90
105.00
1C5.00
105.00

PEAK DISCHARGES

735453

1€4.637

150. 344

144,403

139.281

TZERO=

105.00 105.00
105.00 105.00
105.00 105.00
105.00 105.00
105.00 105.00
105.00 105.00
105.00 105.00
105,00 105.00
105.0C 105.N0
105,00 105.00
105.00 105.00
1nN5.00 105.00
73075 713.°1
291 .47 274.81
209.76 206.00
186.86 184,79
169.2° 167.°4
163.94 163.11
154,89 153.71
150.20 150.24
145,90 145.66
141.54 142.27
140,99 14075
136.4%5 137.18
131.07 125.70
105.43 105.26
105.0C0 105.00
105.00 105,00
105.00 105.00
105,00 105,00
1.041

IN INCHES ON DRAINAGE AREA=

.00

2

c

105.00
105.00
105.00
105.00
105.00
105.00
105.00
105,00
1C5.00
105,00
10,00
105.00
647.55
261.51
202.69
182,81
166.76
162,22
152,58
150.29
185,52
143,17
140.61
13,09
120.09
10515
105,00
105.00
105.00
105,00

c

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

FS=HRS=

PEAK ELEVATIONS

(NULL)
(NULL)
(NULL)
(NULL)
(NULL)

DELTA T=
105.00
105.00
105.00
105.00
105.00
105.00
105.00
105.00
105.00
105,00
105.00
105.13
576.13
25173
200.19
181.23
165.85
161,48
151.68
150,34
145.44
143.99
140.52

.138.R8
115.28
105.09
105.00
105.00
105.00
105,00

FS=-HRS=

.lu

105.00
105.00
105.00
105.00
105.00
105.00
105.00
105.00
105.00
105,00
105.00
108,85
513.75
243.98
198,12
179.74
165.24
160.75
151.04
15017
145,18
144,39
14024
139627
111.83
10505
10500
105.00
105.00
105,00

4334,21

ACRE=-FT=
DRAINAGE AREA= 6445
105.00 105.00
105.00 105,00
105.00 105.00
105.00 105.00
105.00 105.00
195.00 105.00
105.00 105.00
105,00 105.00
105.00 105,00
105,00 105.00
105.00 105.00
134,52 201.58
45T7.72 407.14
236.56 229.09
195.99 193.73
177.89 175,72
164.87 164.68
159.82 158.69
150.62 15037
149.60 148.69
144,53 143,56
144,21 143.52
139.58 138,57
139.07 138,37
109.39 107.77
105.03 105,01
105.00 105.00
105.00 105.00
105.00 105.00
105.00 105,00

ACRE-FT= 358

24

105.060
105.00
105.00
105.00
105.00
105.00
105.00
105.00
105.00
105.90
105.00
325.63
365.42
222452
191.66
173.66
164.61
157.61
150.24
147.71
142,55
142.68
137.51
137.50
106.75
105,00
105.00
105.00
105.00
105.00

.18




Qe - 0 I

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

LENGTH= 440.00 INPUT COEFFICIFNT= «2100 INPUT ROUTINGS= «00
AVERAGE WATCR VELOCITY= 17,189 AVERAGE ROUTING COEFF= ,9100 NUMBER OF ROUTINGS=
RUNOFF CROSS SECTION 1?2
AREA= «32 INPUT RUNOFF CURVE= 79.0 TIME OF CONCENTRATION= «34
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.13 31.R48 (RUNOFF)
16.98 2.€16 (RUNOFF)
19.46 2.009 (RUNOFF)
20.45 1.788 (RUNOFF)
21.52 1.791 (RUNOFF)
22445 1,577 (RUNOFF)
23.52 1.57¢C (RUNOFF)
TOTAL WATERe IN INCHES ON DRAINAGE APEA= «?353 CFS-HRS= AR.60 ACRE-FT=
ADDHYD CROSS SECTION 12
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.23 759.670 (NULL)
16.95 167.252 (NULL)
19.47 1524349 (NULL)
21.62 1466155 (NULL)
23.61 140.£13% (NULL)
TOTAL WATERe IN INCHES ON DRAINAGE AREA= 1.0031 CFS-HRS= 4382.80 ACRE-FT=
RE.ACH CROSS SECTION 13 . .
LENGTH= 970.00 INPUT COEFFICIENT= «9100 INPUT ROUTINGS= «00
AVERAGE WATEFR VELOCITY= 17.1&° AVERAGE ROUTING COEFF= 9100 NUMBER OF ROUTINGS=
RUNOFF CROSS SECTION 13
AREA= 11 INPUT RUNOFF CURVE= 75.0 TIME OF CONCENTRATION= 12
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.01 8.097 (RUNOFF)
12.46 2.914 (PUNOFF)
12.9¢ 1.A98 (RUNOFF)
13.46 1.332 (RUNOFF)
13.96 1.(87 i (RUNOFF)
14.46 e 96 (RUNCFF)
14,96 « 892 (RUNOFF)
15.46 +R04 (RUNOFF)
15.96 «703 (RUNOFF)
16.96 <671 (RUNOFF)
TOTAL WATERy IN INCHFS ON DRAINAGE ARFA= «14R2 CFS-HRS= 10.52 ACRE-FT=

4,02

362.19

«14

«B7



.-

2 ->mt

SUBROUTINE

SUBROUTINE

SUBROUT INE

SUBROUTINE

TIME
«00
1.00
2.00
3.00
4,00
5.00
6.00
7.00
8.C0
9.00
10.00
11.00

T~ nr

ADDHYD
INPUT HY

PEAK TIM
12.25
19.47
21.63
23.62

TOTAL WA

REACH
LENGTH=

AVERAGE

RUNOFF
AREA=

PEAK TIM
12.16
16.98
19.46
20.45
21.56
23.55

TOTAL WA

ADDHYD
INPUT HY

PEAK TIM
12.23
16.95
19.47
2162
23.61

DI1<CHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

s NYTCr L

CROSS SECTION 13

DROGRAPHS= S46 OUTPUT HYDROGRAPH= 7

ES PEAX DISCHARGES PEAK ELEVATIONS
756,045 (NULL)
152.6864 (NULL)
1464540 (NULL)
141,142 (NULL)

TERe IN INCHES ON DRAINAGE AREA= «9895 CFS=HRS=

CROSS SECTION 14
+00 INPUT COEFFICIENT=340.,0000 INPUT ROUTINGS=
WATFR VELOCITY= «000 AVERAGE ROUTING COEFF= 0000

CROSS SECTION 14

o 71 INPUT RUNOFF CURVE=

ES

80.0

TIME OF CONCENTRATION=

PEAK DISCHARGES

TA4.R32
6.207
4,745
4,224
4,202
3e€T2

TERe IN INCHES ON DRAINAGE AREA=

CROSS SECTION 14

DROGRAPHS=

ES

105,00
105.00
105,00
105.00
105.00
10F .00
105406
105.00
105.C0
105,00
105.C0

1N5.00
[ S

Se¢6

«2€1

OUTPUT HYDROGRAPH= 7

HY
105.00
105.C0
105,00
105.00
105.00
105.00
105.00
105.00
105,00
105.00
105.00

105.00
709 .63

PEAK DISCHARGES

f26.170

174,129

157.609

150.720

144,792

DROGRAPH, TZERO=

105.00 105.00
165,00 105.00
105.00 105.00
105,00 105.CC
1C5.00 105.00
105.00 105.00
105.,00 105.00
105.00 105.00
105.00 105.00
105.00 105.00
105.MN 105.00
105.00 105.00
AN LT 4 RO1.9%

1

- 00

C

105.00
105,00
105,00
105.00
105.00
105.00
105.00
105.00
105.00
105.00
"\f.on

.0C

e AF.

PEAK ELEVATIONS

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(PUNOFF)

FS=HRS=

PEAK ELEVATIONS

(NULL)
(NULL)
(NULL)
(NULL)
(NULL)

DELTA T=
105.00
105,00
105,00
105.C0
105.°00
105.00
10500
105.00
105.00
105.C0
105,00
105,10
Fa7.7%5

4393.31 ACRE-FT= 363.06
«91
NUMBER OF ROUTINGS= «00
«40
119.64 ACRE=-FT= 9.89
«10 DRAINAGE AREA= 7.59
105.00 105.00 105.00 105.C0
105,00 105,00 105,00 105,00
105,00 105,00 105,00 105,00
105.00 105.00 105.00 105.0C
105.00 105.00 105.00 105.00
105,00 105.00 105.00 105.00
105.00 105.00 105.00 105.00
105.00 105.00 105.00 105.00
105.00 105.00 105.00 105.N0
105.C0 105.00 105.00 105.00
105,00 105.00 105,00 105,00
10R.20 131.R81 201.73 342.R
SThe 08 £12.16 453,75 405.4



14.00 D1SCHG 235013 230.53 22615 221.81 218.00 215.15 212.75 210.28 207.67 205.30
15.00 DISCHG 203.50 201.80 199.74 197.35 19%.08 193.28 191.54 1£9.39 186.87 144,49
16.00 D1SCHG 162461 181.02 179.4¢€ 177.50 176.54 175.51 174 .81 174.39 174.17 174.10
17.00 DISCHG 174.11 173.91 173.30 17233 171.21 17047 169.62 168453 167.23 165.98
18.00 DISCHG 164.98 164.01 162.R3 161445 160,15 15%.12 158.39 157.91 157.63 157.48
19,00 DISCHG 157.41 157.41 157.43 157.48 157.54 157.60 157.39 156.71 155.66 154.53
20.00 DISCHG 152.60 152 .91 152.45 152,17 152,02 151,93 151,61 150,85 149,72 148.55
21.00 D1SCHG 147459 147.16 147.85 148,30 149,34 150.26 150.71 150,47 149.68 148.71
22.00 DISCHG 147.86 147422 146,78 146450 146424 14€6.24 145.90 145.11 143.94 142.71
23.00 D1SCHG 14173 141.28 141.55 142,40 143,45 144,36 144,79 144,53 143.71 142.71
24.00 DISCHG 141.74 139.55 13510 128.P2 122.34 116.95 112.89 110.07 108.20 107.01
25.00 DISCHG 106.26 105.78 105.48 105.29 105.18 105.190 105.06 105.03 105.01 105.00
26.00 DISCHG 105.00 105.0C 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
27.00 D1SCHG 105.00 105.60 105.00 105.00 105.0C 105.00 105.00 105.00 105.00 105.00
28.00 DISCHG 1C5.00 105.C0 1C5.00 105.00 10.00 10€.00 105.00 105.N0 105.00 105.00
29.00 DISCHG 105,00 105,00 105,00 105,00 105,00 105,00 105,00 105,00 105,00 105.C0
TOTAL WATER, IN INCHES ON DRAINAGE AREA= 9213 CFS=HPS= 4512 .95 ACRE-FT= 372.95

ENDCMP




¢«Z -DT1rC

PASS= 2
EXECUTIVE CONTROL CARD 37A OPERATION BASFLO, NEW BASE FLOW= 105.00
EXECUTIVE CONTROL CARD "®unuwnw OPERATION
EXECUTIVE CONTROL CARD 38 OPERATION CPMPUT, FROM XSECTN/STRUCT 1/ 0 TO XSECTN/STRUCT 14/ 0
STARTING TIME= .00 RAIN DEPTH= (2.58 ' RAIN DURATION= 1.00 RAIN TABLE NOe.= 2 SOIL CONDITION=
ALTERNATE NO.= 1 STORM NO.= 1
SUBROUTINE RUNOFF CROSS SECTICHN 1
AREA= <89 INPUT RUNOFF CURVE= 79.0 TIME OF CONCENTRATION= <54
' PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
! 12.2¢C 132,335 (RUNOFF)
19.45 15.579 (RUNOFF)
! 21.61 13.420 (RUNOFF)
23.62 11.600 (RUNOFF)
TOTAL WATERs IN INCHES ON DRAINAGE AREA= «8900 CFS-HRS= 511.18 ACRE-FT= 42.24
SUBROUTINE REACH CROSS SECTION 2
LENGTH= 1700.00 INPUT COEFFICIENT= 8600 INPUT ROUTINGS= .00
AVERAGE WATER VELOCITY= 10.443 AVEPAGE ROUTING COEFF= L8600 NUMBER OF ROUTINGS= «39
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.24 431,002 (NULL)
19.46 120.575 (NULL)
21.65 118,350 (NULL)
23.66 1164571 (NULL)
TOTAL WATERy IN INCHES ON DRAINAGE AREA= be3559 CFS=HRS= 3650.68 ACRE-FT= 301.69
SUBROUTINE RUNOFF CROSS SECTION 2 :
AREA= .99 INPUT RUNOFF CURVE= 79.0 TIME OF CONCENTRATION= «56
PLAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.20 3694561 (RUNMOFF)
19,46 17.332 (RUNOFF)
21463 14,933 (RUNOFF)
23.62 12. 865 (RUNOFF)
TOTAL WATERe IN INCHES ON DRAINAGE ARFA= .5906 CFS-HRS= 569.03 ACRE-FT= A7.02
SUEROUTINKE ADDHYD CROSS SFCTION 2
INPUT HYDROGRAPHS= 5,6 OUTPUT HYDFOGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.22 799,309 (NULL)
19.46 137.907 (NULL)
21.64 133,218 (NULL)
23464 129,428 (NULL)
TOTAL MATEFe IN INMCHFS ON DRATNAGD ARFAC T,ATTQ CFS=-HPS= 4219,171 ACRE=FT= IR, 72

2



SUBROUTINE REACH cR0SS SECTICN 3 \
LENGTH= 540,00 INPUT COEFFICIENT= 8600 INPUT ROUTINGS= 400
AVERAGE WATER VELOCITY= 10,443 AVERAGE ROUTING COEFF= 48600 NUMBER OF ROUTINGS= 12
SURROUTINE RUNOFF CROSS SECTION 3
AREA= .45 INPUT RUNOFF CURVE= 8140 TIME OF CONCENTRATION= .47
PFAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.14 207.658 (RUNOFF)
19.46 8,407 (RUNOFF)
21.598 74277 (RUNOFF)
23,58 64275 (RUNOFF)
TOTAL WATER, IN INCHES ON DRAINAGE AREA= .9975 CFS-HRS= 289.68 ACRE-FT= 23.94
SUBROUTINE ADDHYD CROSS SECTICN 3
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
¥j PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
N 12.21 992,025 (NULL)
\ 19.46 1846.312 (NULL)
21.63 140,543 (NULL)
N 23.63 115,652 (NULL)
N
JOTAL WATERs IN INCHES ON DRAINAGE AREA=  2.9989 CFS-HRS= 4509,41 ACRE-FT= 372.66
SUBROUTINE RCACH CROSS SECTION 4
LENGTH=  1060.00 INPUT COEFFICIENT=Z  .B700 INPUT ROUTINGS= .00
AVERAGE WATER VELOCITY= 11.377 AVERAGE ROUTING COEFF= 8700 NUMBER OF ROUTINGS= 21
SUBROUTINE RUNOFF CROSS SECTION 4
ARE A= .06 INPUT RUNOFF CURVE= 75.0 TIVE OF CONCENTRATION= .10
PEAK TIMES PEAK DISCHARGES PEAK ELFVATIONS
11.97 29,217 (RUNOFF)
12.45 6830 (RUNOFF)
12,95 3,646 (RUNOFF)
: 13.45 24740 (RUNOFF)
13.95 2,168 (RUNOFF)
14.45%5 1.A89 (RUNOFF)
- 14.95 1.709 (PUNOFF)
15.45 1.518 (RUNOFF)
15.95 1.*0R (RUMNOFF)
e 16495 1.223 (RUNOFF)
TOTAL WATER, IN INCHES ON DRAINAGE AREA= .£898 CFS-HRS= 26.71 ACRE-FT= 2.21

SUBROUT T, JINHYDR CRNSS SECTICN L]



Se->2>T1r

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

PEAK TIMES
12.23
19.46
21.65
23465

PEAK DISCHARGES

9R7T.204
147.229
141.199
1366211

TOTAL MATERs IN INCHES ON DRAINAGE ARFA=

RLACH
LFNGTH=

CROSS SECTION 5
1030.00

AVERAGE WATER VELOCITY=

RUNOFF CROSS SECTION 5
AQREA= «50

PFAK TIMES
12.14
19.46
21.58
23.58

11.377

INPUT RUNOFF CURVE=

INPUT COEFFICIENT=

PEAK ELEVATIONS

(NULL)

(NULL)

(NULL)

(NULL)
2.7409 CFS-HRS= 4536.14 ACRE-FT=

«8700 INPUT ROUTINGS= «00
AVERAGE ROUTING COEFF= ,8700 NUMBRER OF ROUTINGS=
TIME OF CONCENTRATION= 47

PFAK DISCHARGES

230.731
9,341
8.085
6973

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

ADDHYD CROSS SECTION 5
INPUT HYDROGRAPHS= 546

PEAK TIMES
12.23
19.46
21.65
23.65

PEAK DISCHARGES
1191.R09

196561
149,176
143,089

TOTAL WATERs TN INCHFS ON DRAINAGE AREA=

RCACH
LENGTH=

CROSS SECTION 6
600,00

AVERAGE WATER VELOCITY=

RUNOFF CROSS SECTION 6
AREA= «05

PEAK TINMES
11.9¢
12.46
12.95
13.45
13.95
14,45
14.°5

12.467

INPUT RUNOFF CURVE=

INPUT COFFFICIENT=

AVFRAGE ROUTING COEFF=

PEAK DISCHARGES

224725
S.FN7
3.714
2.270
1.800
1,569
1.419

81.0

75.0

PEAK ELEVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
«9975 CFS-HRS=

321.87 ACRE-FT=

OUTPUT HYDROGRAPH= 7

PEAK ELEVATIONS
(NULL)
(NULL)
(NULL)
(NULL)

2.6047 CFS-HRS=

4858.11 ACRE-FT=

«BROD INPUT ROUTINGS= «00

«8800 NUMBER OF ROUTINGS=

TIME OF CONCENTRATION= «13

PEAK ELEVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

374.87

«22

26.60

401.47



He= AL

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTI

15.95 1.088 (RUNOFF)
16.95 1.017 (RUNOFF)
TGTAL WATERe IN INCHES ON DRAINAGE AREA= «6939 CFS-HRS= 22439 ACRE=-FT=
ADDHYD CROSS SECTION 6
INPUT HYDROGRAPHS= 54€ OUTPUT HYDPOGRAPH= 7
PEAK TIMES PCAK DISCHARGES PEAK ELEVATIONS
12.24 11#9,751 (NULL)
19.46 157.323 (NULL)
21.65 149.769 (NULL)
23.65 143.575 (NULL)
TOTAL WATERe IN INCHES ON DRAINAGF AREA= 2.5722 CF S=HRS= 48B80.54 ACRE-FT=
REACH CROSS SECTION 7
LENGTH= 720,00 INPUT COEFFICIENT= «8800 INPUT ROUTINGS= .00
AVERAGE WATER VELOCITY= 12.467 AVERAGE ROUTING COEFF= .RBOO NUMBFR OF ROUTINGS=
RUNOFF CROSS SECTION 7
AREA= 1.04 INPUT RUNOFF CURVE= 81.0 TIME OF CONCENTRATION= «58
PEAK TIMES PEAX DISCHARGFS PEAK ELEVATIONS
12.21 427,259 (RUNOFF)
19,45 19,420 (RUNOFF)
21.63 166627 (RUNOFF)
2363 14,309 (RUNOFF)
TNTAL WATERy IN INCHES ON DRAINAGE ARFA= «9979 , CFS-HRS= 669.80 ACRE-FT=
ADDHYD CROSS SECTION 7
INPUT HYDROGGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PLAK TIMES PEAK NISCHARGES PEAK ELEVATIONS
12.24 1606. 096 (NULL)
19.4€ 176.736 (NULL)?
21.66 1666752 (NULL)
23666 157.¢39 (NULL)
TOTAL WATER, IN INCHES ON DRAINAGE AREA= 21609 CFS-HRS= 5550,40 ACRE-FT=
REACH CROSS SECTION 8
LENGTH= 350.0C INPUT COEFFICIENT= «9000 INPUT ROUTINGS= «00
AVERAGE WATER VELOCITY= 15.300 AVFRAGE ROUTING COEFF= 9000 NUMBER OF ROUTINGS=
INOFF CROSS SFCTION B

LANEAS o N3 TNMPUT RUMCFF CURYF=  TR,.0 TIMF . _OMCFMTRATTION= 07

403.33

5535

458,68



2 <o

-

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
11.97 15.422 (RUNOFF)
12.45 3.462 (RUNOFF)
12.95 1.R37 (RUNOFF)
13.45 1.3R0 (RUNOFF)
13.95 1.089 (RUNOFF)
14.45 « 547 (RUNOFF)
14,95 e 857 (RUNOFF)
15.45 «761 (RUNOFF)
15.95 « €56 (RUNOFF)
16.95 «613 (RUNOFF)
TOTAL WATFRy IN INCHES ON DRAINAGE AREA= «6903 CFS=-HRS= 13.36
ADDHYD CROSS SECTION 8
INPUT HYDROGRAPHS= S46 QUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.24 1604.073 (NULL)
19.46 177.196 (NULL)
21.66 1660683 (NULL)
23.66 158.116 (NULL)
TOTAL WATERs IN INCHES ON DRAINAGE AREA= 2.1499 CFS-HRS= 5563.78
REACH CROSS SECTION 9
LENGTH= 750.00 INPUT COEFFICIENT= «9000 INPUT ROUTINGS= +00
AVERAGE WATER VELOCITY= 15.300 AVERAGE ROUTING COEFF= 9000
RUNOFF CROSS SECTION 9 y
AREA= 224 INPUT RUNOFF CURVE= 83.0 TIME OF CONCENTRATION= LD
PEAK TIMES PEAK DISCHARGFES . PEAK ELEVATIONS
12.10 1242.440 (RUNOFF)
16.95 5%9.906 (RUNOFF)
19.43 44,399 (RUNOFF)
21.55 38.607 (RUNOFF)
23.55 33,273 (RUNOFF)
TOTAL WATERe IN INCHES ON DRAINAGE AREA= 1.1146 CFS-HRS= 1611.28
ADDHYD CROSS SECTICN 9
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7

PEAK TIMES PEAK DISCHARGES
12.17 2714.0P7
19.45 221.(21
21.€1 204,949
23.61 191,758

TOTAL O LAYFD. TN O JAFHFE A NBATMAGFE ARTACZ

1.77R9

PEAK ELEVATIONS
(NULL)
(NULL)
(NULL)
(NULL)

(FS-HREe= 7175.13

ACRE-FT=

ACRE-FT=

NUMBER OF ROUTINGS=

ACRE-FT=

ACPF-FT=

459.79

12

133.16

592,95



SUBROUTINE REACH CRDSS SECTION 130
LENGTH= 810,00 INPUT COEFFICIENT=  .9100 INPUT ROUTINGS= 00D
AVERAGE WATER VELOCITY= 17.189 AVERAGE ROUTING COFFF= .9100 NUMBER OF ROUTINGS= 12
SUBROUTINE RUNOFF CROSS SECTION 10
AREA= e17 INPUT RUNOFF CURVE= T75.0 TIME OF CONCENTRATION= .33
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
| 12.09 60.5R6 (RUNOFF)
16.96 3.430 (RUNOFF)
19.45 2.586 (RUNOFF)
20.45 2.288 (RUNOFF)
21.51 2.783 (RUNOFF)
22.45 1,999 (RUNOFF)
23.51 1.9R3 (RUNOFF)
TOTAL WATERs IN INCHES ON DRAINAGE AREA= «F970 CFS-HRS= 76,47 ACRE-FT= 6032
ti SUBROUTINE ADDHYD CROSS SECTION 10
- INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
\ PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
N 12.18 2749,709 (NULL)
o 19.45 224,195 (NULL)
21.61 2074123 (NULL)
23.61 192,931 (NULL)
TOTAL WATERs IN INCHES ON DRAINAGE AREA=  1.7502 CFS=-HRS= 7251.55 ACRE-FT= 599,27
SUBROUTINE REACH CROSS SECTION 11 :
LENGTH= 280,00 INPUT COEFFICIENT= 9100 INPUT ROUTINGS= 00
AVCRAGE WATER VELOCITY= 17.189 AVERAGE ROUTING COEFF= ,9100 NUMBER OF ROUTINGS= 04
SUBROUTINE RUNOFF CROSS SECTION 11
AREA= .C3 INPUT RUNOFF CURVE= 75.0 TIME OF CONCENTRATION= .10
PEAK TIMES PEAK CISCHARGES PEAK ELEVATIONS
) 11.97 14.608 (RUNOFF)
12.45 3.415 (RUNOFF)
12.95 1.°23 (RUNOFF)
: 13.45 1.370 (RUNOFF)
13.95 1.084 (RUNOFF)
14,45 .045 (RUNOFF)
" 14.95 «A55 (RUNOFF)
15.45 .759 (PUNOFF)
15.95 . 654 (RPUNOFF)
> 16495 h12 (RUNOFF)

_IFTAL WATTPs IN IMCHFS OHN NRATUAGFE APFAZ= oFROT7 CFS~HRS= 12.35 ACRF=-FT= 1.10




bz - >ar

SUBROUTINE

TImE
.00
.00
[2.00
3.00
4400
5.00
6400
7.00
6. CO
9.00
10,00
11.00
12.00
13.00
14,00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22400
23,00
24.00
25.00
26.00
27.00
28.00
29.00

SUBROUTINE

SUBROUTINE

ADDHYD CROSS SECTION 11
INPUT HYDROGRAPHS= 546

OUTPUT HYDROGRAPH= 7

PEAK TIMES PEAK DISCHARGES

12.19 2746.968

19.45 224,653

21.62 PNT7.452

23.61 193.207

HYDROGRAPH, TZERO=

DISCHG 105,00 105.00 105.00 105.00
DISCHG 105.00 105.00 105.00 105.00
DI SCHG 105,00 105,00 105,00 105,00
DISCHG 105.00 105.00 105,00 105.00
DISCHG 1(5.00 105.00 195.00 105.00
DISCHG 105.00 105.00 165.00 105.00
DISCHG 105.00 165.00 105400 105.00
DISCHG 165.00 105.00 165.00 105.00
DISCHG 105.00 105.C0 165.00 105.00
D1SCHGC 105.00 105.00 105.00 105.00
DISCHG 108,41 109.64 111,24 113.30
DISCHG 144,79 153.11 16552 1R1.95
DISCHG 21P4,10 2630,08 2743,9¢C 2542.06
DISCHG R32.79 T45.22 675463 617.95
DISCHG 427,74 415.00 403615 391.61
DISCHG 342.17 337.54 332.16 326405
DISCHG 268,52 284443 2R0.4° 276459
DISCHG 266.00 265.36 2€3.R0 261.40
DISCHG 243.29 240.90 23P,0F 234,83
DI SCHG 24.68 224 .56 224,52 224 .53
DI SCHG 215.19 213.52 212.3° 211.67
DISCHG 20095 199.87 20036 202.15
DTSCHG 200.93 199.42 198,36 197.68
DISCHG 186.81 185.73 186420 187.99
DI SCHG 1R637 181.64 172.01 158,37
DISCHG 107.89 106.81 106.12 105.69
DISCHG 125.0C 105.00 105.00 105.00
DISCHG 105.00 1C5.00 105.00 105.900
D1SCHG 105.00 105.00 105.00 105.00
DISCHG 105.00 105.00 105.00 105.00
TOTAL WATERy IN INCHES ON DRAINAGF ARER= 1.745
RCACH CROSS SECTION 12
LENGTH= 440,00 INPUT COEFFICIENT= «9100

AVERAGE WATER VELOCITY= 17.
RUNOFF CROSS SECTION 12
ARF A= «32 INPUT RUNOF

PFEAK TIMES

12.0¢p

189

F CURVF=

PFex DISCH
1471

«00

3

105.00
105,00
105,00
105.00
105.00
105,00
105.00
105.00
105.00
105.0C
115,70
200.52
2194 ,40
572.53
381.46
32020
27315
250 .87
231.72
224,57
211.23
204.40
197.27
19C.25
144,09
105,42
105.00
105.00
105.00
105.00

c

INPUT

PEAK ELEVATIONS

(NULL)
(NULL)
(NULL)
(NULL)

DELTA T=
105.00
105.00
105,00
105.00
105.00
105.00
105.00
105.00
105.00
10505
118,37
224,91

1849,57
53R.88
373.61
215.45
270.46
256472
229.22
224.59
210,92
206445
196,98
192,23
132.00
10525
105,00
105.00
105.00
105.00

FS=-HRS=

ROUTTINGS=

AVERAGE ROUTING COFFF= 9100

79.0 TIMF OF CONCENTRATION=

APGES
17

10 DRAINAGE AREA= 645
105.00 105.00 105.00
105,00 105.00 105.00
105,00 105,00 105,00
105,00 105.00 105.00
105.00 105.00 105.00
105.00 105,00 105.00
105.00 105.00 105.00
105.00 105.00 105.00
105,00 105.00 105.00
105.25 105.70 106.44
121.61 126.07 131.72
307.23 56132 1005.27

1558. 40 1315.07 1111.93
512.20 4B87.66 464,00
366497 360432 353442
310.89 305.46 299.25
2hRe55 26732 266.58
254.57 251.92 248,78
227640 226.16 225.39
224406 222.48 220.03
210,17 208.43 205.87
20743 206.92 205.14
196419 194.44 191.83
193.19 192.66 190.87
122.82 116.48 112.28
105.14 105.08 105,03
105.00 105.00 105.00
10500 105.00C 105.00
105400 105.00 105.00
105.00 105.00 105.00

7264.90 ACRE-FT= 600
«00
MUMBER OF ROUTINGS= «06
.3.

PEAK ELEVATIONS

(RUNOFF)

105.00
105,00
105,00
105.00
105.00
105,00
105.00
105.00
105.00
107.37
136.05
157777
951.74
443,48
347.11
293.33
266419
245.76
224,93
217.41
203.19
202.92
189.08
188,62
109.60
105,01
105.00
105.00
105.00
105.00

«37



19.45 5612 (RUNOFF) \
20.45 4,955 (RUNOFF)
21.52 4,925 (RUNOFF)
22 .45 4,311 (RUNOFF)
23652 4.266 (RUNOFF)
TOTAL WATERe IN INCHES ON DRAINAGE AREA= «8896 CFS=-HRS= 183,72 ACRE-FT= 15.18
SUBROUTINE ADNHYD CRNSS SECTION 12
INPUT HYDROGRAPHS= 5,6 OUTPUT HYDROGRAPH= 7
PCAK TIMES PEAK DISCHARGES PEAK ELEVATJONS
12.18 29654226 (NULL)
19.45 230.259 (NULL)
21.€1 212.275 (NULL)
23.61 197375 (NULL)
TOTAL WATERy TN INCHES ON DRAINAGE AREA= 1.7048 CFS=HRS= 7448.61 ACRE-FT= 615.55
SUBROUTINE REACH CROSS SECTION 13
LENGTH= ©70.00 INPUT COEFFICIENT= «5100 INPUT ROUTINGS= «00
AVERAGE WATER VELOCITY= 17,189 AVERAGE ROUTING COEFF= ,9100 NUMBER OF ROUTINGS= o148
SUBROUTINE RUNOFF CROSS SECTION 13
AREA= .11 INPUT RUNOFF CURVE= 75,0 TIME OF CONCENTRATION= «12
PEAK TIMES PFAK DISCHARGES PEAK ELEVATIONS
11.98 51232 (RUNOFF)
12.46 12.369 (RUNOFF)
12.96 6654 (RUNOFF)
13.45 5003 B (RUNOFF)
13.95 3963 (RUNGFF)
14.45 3.456 (RUNOFF)
14.95 3.125 (RUNOFF)
15.45 2774 (RUNOFF)
15.95 2395 (RUNOFF)
16.95 24238 (RUNOFF)
TOTAL WATERe IN INCHES ON DRAINAGE ARFA= «6927 CFS-HRS= 49.17 ACRE-FT= 4,06
SUBROUTINE ADDHYD CROSS SECTION 13
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPHKH= 7
PFAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.20 2858.F91 (NULL)
19.45 2%1.,934 (NULL)
21.62 213.514 (NULL)
23.62 198.420 (NULL)

TOTAL WATFRs IN INCHES ON DRAINAGE AR[A= 1.fRB6 CFS-HRS= 7497.77 ACRE-FT= 619.62




) e=-2 IL

SUBRSUTINE

SUBROUTINE

SUBROUTINE

TIME
«00
1.00
2.00
3.00
4,00
5.00
6.00
7.00
B.CO
9.00
10.00
11.00
12.00
13.00
14,00
15.00
1€¢.00
17.C0
18.00
19.00
20.00
21.00
22.00
23.00
24.00
2540C

ne on

INPUT

ROUTINGS=

AVERAGE ROUTING COEFF= ,0000

REACH CROSS SECTION 14
LENGTH= «00 INPUT COFFFICIENT=340.0000
AVERAGE WATER VELOCITY= «000
RUNOFF CROSS SECTION 14
AREA= «71 INPUT RUNOFF CURVE= 80,0
PEAK TIMES PEAK DISCHARGES

12.11 3306992

16.96 17.235

19.4% 12,854

21.55 11.217

23455 9.694
TOTAL WATERe IN INCHES ON DRAINAGE AREA= »9429
ADDHYD CROSS SECTION 14
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES

12.18 3168.233

19.45 244,78R

21.61 224,678

23.61 208.059

HYDROGRAPHe TZERO= «00

DISCHG 105.00 105.00 105.0C 105.00
DISCHG 105.00 105.00 15,00 105.00
DI SCHG 105.00 105.00 105.00 105.00
DISCHG 105,00 105,00 105,00 105,00
DISCHG 105.00. 105.00 105.00 105.00 .
DISCHG 105,00 10,00 1N5,00 105.00
DISCHG 105,00 105.00 105.00 105.00
DISCHG 105.00 105.00 105,00 105,00
DISCHG 105,00 105,00 105,00 105,00
DISCHG 105.00 105.00N 105,00 105.00
DISCHG 1n8,20 109.38 110.91 112.R87
DT SCHG 1474325 156.86 170,80 189,17
D1SCHG 2534 ,31 3041.90 3163.13 2919.96
D1 SCHG 949,98 840,40 76761 700.68
D1SCHG 401,05 966426 452437 438493
D1 SCHG 381464 376.20 369,85 362.70
DISCHG 319,07 314,32 3n9,71 305.16
DISCHG 292.99 292.19 290430 287,50
DI SCHG 2fF6e43 263.A2 2€0627 25647
DISCHG 244,79 244 465 284461 244,62
DISCHG 233.66 231.75 27044 229.61
NDISCHG 217.02 215.26 216453 21R.66
DI SCHG 217.03 215430 214 ,0R 213,20
DISCHG 20051 199.35 20000 202.12
D1SCHG 20C. 09 194,21 162.63 166452
DISCHG 118421 107.06 10h.2F 105.78
AYerur T1rc 0N Anr AN 1.68.010 162,00

c

105,00
105.00
105.00
105,00
105.00
105.00
105.00
105.00
105,00
105.00
115.23
210.71
2516.83
648.31
42717
355495
301,17
284,57
252.88
244 ,6F
229.10
221.28
?17.81
20475
& l.q.Q?
o4
ELa 0N

TIME OF CONCENTRATION=

PEAK ELEVAT
(RUNOFF)
(RUMOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

FS-HRS=

PEAK ELEVAT
(NULL)
(NULL)
(NULL)
(NULL)

DELTA T=
105.00
105.00
105.00
105.00
105.00
105,00
105.00
105.00
105.00
105.04
117.95
23R.13

2126419
609.76
41P,.18
350.51

. 298,09
282.11
250.01
244,71
228,77
223.61
212.49
207.03
136.07
195.78
105,790

91
NUMBER OF ROUTINGS= «00
«40
TONS
432.07 ACRE-FT= 35
TONS
10 DRAINAGE AREA= 7.59
105.00 105.00 105.00
105.00 105.00 105.00
105.00 105.00 105.00
105,00 105.00 105.00
105.00 105.00 105.00
105.00 105,00 105,00
105,00 105.00 105.00
105,00 105.00 105,00
105.00 105,00 105,00
105.21 105.€1 106.29
121.35 125.09 132.32
333.89 629.34 1148.00
1792.12 1509.88 1273.49
578.90 550435 522.90
410.45 402,62 394,58
345,15 338.73 331.45
295,91 294,50 293.66
279.58 27643 272.76
247.92 246450 245.61
244,01 242.11 239,24
227.81 225.71 222.69
224467 223.97 221.87
211.50 209.38 206.30
?0R.05 207.33 205.21
125.58 118.26 113.40
105.16 105.0C9 105.04
10°.00 105,90 105,00

o171

105.00
105.00
105.00
105.00
105.00
105,00
105.C0
105.00
105.00
107.18
139.53
1819.35
1086.95
499,17
387.32
324.58
293.21
269.26
245,08
236.20
219.4%8
219.31
203.11
202.61
110.2°
105.(
105.0.



28,00 DISCHG 105.00 105.C00 105.00 105.00 1n5.00 105.00
29,00 DISCHG 105,00 105.00 105,00 105.00 105.00 105.90

TOTAL WATERe IN INCHES ON DRAINAGE AREA= 1.A189 CFS-HRS=
ENDCMP

I

105.90
105.00

7929.84

105.00
105,00

105.00
105,00

ACRE-FT=

105.00
105.00

655432



\

PASS= 3
EXECUTIVF CONTROL CARD 394 OPFRATION BASFLO, NEW BASE FLOW= 105.00 \
) EXECUTIVE CONTROL CARD %nemwwws OPFRATION
EXECUTIVE CONTROL CARD q0 OPFRATION COMFUT, FROM XSEFTN/STRUCT 1/ 0 TO XSECTN/STRUCT 14/ 0
STARTING TIME= .00 RAIN DEPTH= 4.05 RAIN DURATION= 1.00 RAIN TABLE NO.= 2 SOIL CONDITION= 2
[ ALTERNATE NO.= 1 STORP NO.= 3
SUBROUTINE RUNOFF CROSS SECTION 1
AREA= «89 INPUT RUNOFF CURVE= 79.0 TIME OF CONCENTRATION= 54
PEAK TIMES PCAK DTISCHARGES PEAX ELEVATIONS
12.17 785,110 (RUNOFF)
19.37 29,677 (RUNOFF)
21.61 25.%P6 (RUNOFF)
23.62 21.K28 (RUNOFF)
TOTAL WATERe IN INCHES ON DRAINAGE ARFA= 2.0004 CFS=HRS= 1148.96 ACRE-FT= 94.95
SUBROUTINE REACH CROSS SECTION 2
LENGTH= 1700.00 INPUT COEFFICIENT= «R500 IMPUT ROUTINGS= .00
kj AVERAGE WATER VELOCITY= 10.443 AVERAGE ROUTING COEFF= <8600 NUMBER OF ROUTINGS= «39
N PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
: 12.21 P77.€03 (NULL)
\ 19.36 124,675 (NULL)
O 21.65 130,329 (NULL)
\)3 22.€6 1264773 (NULL)
TOTAL WATERe IM INCHES ON NRAINAGE AREA= 74663 CFS-HRS= 428B8.48 ACRE-FT= 354,40
SUBROUTINE RUNOFF CROSS SECTION 2
AREA= «99 INPUT RUNOFF CURVE= 79.0 TIME OF CONCENTRATION= 56
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
; 12.18 874.216 (RUNOFF)
19.45 33,027 (RUNOFF)
21.62 28,748 (RUNOFF)
Ly 23.62 24,208 4 (RUNOFF)
TOTAL WATERe IN INCHES ON DRAINAGE AREA= 2.0027 CFS-HRS= 1279.55 ACRE-FT= 105.74
SUBROUTINE ADDHYD CROSS SECTION 2
v INPUT HYDROGRAPHS= 546 OUTPUT HYNRNGRAPH= 7
PFAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
- 12.19 1749,124 (NULL)
19.37 167.6R9 (NULL)
21464 158,569 (NULL)
” 23.64 1506 °€5 (NULL)

LTATAL O UATEDR . TH TACHFEC AF NPATMACGE ARFAC q,5p02 CFS-HPS= fFAP .03 ACRF=-FT= 46C .14



pe - 2 1L

SUBROUTINE REACH

SUBROUTINE RUNOFF
AREA= «45

SUBROUTINE ADDHYD

SUBROUTINE REACH

SUBROUTINE RUNOFF

curEDNNT Y

LENGTH=

AVERAGE WATER VELOCITY=

PEAK TIMES
12.12
19.45
21.58
23.58

TOTAL WATERS

PEAK TIMES
12.19
19.39
21.63
23.63

TOTAL WATER.

LENGTH=

AVERAGE WATER VELOCITY=

AREA= «06

PLAK TIMES
11.96
12.45
12.95
13.45
13.95
14.45
14.95
15.45
15.95
16.°

TOTAL WATPR,

- 1Ny n

1000.00

CROSS SECTION 2
54C.00

INPUT COEFFICIENT=

10,443

CROSS SECTION 3

INPUT RUNOFF CURVE= B81.0

PEAK DISCHARGES

463,993
15.5R9
13.409
11.510

IN INCHES ON DRAINAGE AREA=

CR0OSS SECTION 3
INPUT HYDROGRAPHS= Se6

OUTPUT HYDROGRAP

PEAK DISCHARGES

rrRaec er et rne A

«8600

AVFRAGE ROUTING COEFF=

INPUT ROUTINGS= .00

«8600

TIME OF COMCENTRATION= 47

2.1584

H= 7

PEAK FLEVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

CFS=-HRS= 626.82

PEAK ELEVATIONS

2181.°63 (NULL)

183,262 (NULL)

171.6082 (NULL)

162.580 (NULL)

IN INCHES ON DRAINAGE AREA= 4.,1197 CFS-HRS= 6194.88
cCPNSS SECTION 4
INPUT COEFFICIENT= «8700 INPUT ROUTINGS= «00
11.377 AVERAGE ROUTING COEFF= 8700
CROSS SFCTION 4
INPUT RUNOFF CURVE= 75,0 TIME OF CONCENTRATION= «10
PEAK DISCHARGES PEAK ELEVATIONS

71.080 (RUNOFF)

15.108 (RUNOFF)

7.P81 (RUNOFF)

SePO2 (RUNOFF)

4,57°P - (RUNOFF)

3.959 (RUNOFF)

34958 (RUNCFF)

3.147% (RUNOFF)

2.€97 (RUNOFF)

2502 (RUNOFF)

IN INCHES ON DRAINAGE ARFA= 1.£R223 CFS=-HRS= 6514

NUMBFR OF ROUTINGS=

ACRE-FT=

ACRE-FT=

NUMBER OF ROUTINGS=

ACRE=-FT=

51.80

511.95

21



g - A

SUBROUTINE

SUBROUTINC

SUBROUTINE

SUBROUTINE

SUBROUTINE

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.21 2174.551 (NULDL)
19.45 185,150 (NULL)
21.65 173.202 (NULL)
23465 163,481 (NULL)
TOTAL WATER,s IN INCHES ON DRAINAGE AREA= 4,0586 CFS-HRS= 6260
REACH CROSS SECTICN 5
LENGTH= 1030.00 INPUT COEFFICIENT= +8700 INPUT ROUTINGS= «00
AVERAGE WATER VELOCITY= 11.377 AVERAGE ROUTING COEFF= LR700
RUNOFF CROSS SECTION 5
AREA= «50 INPUT RUNOFF CURVE= 81.0 TIME OF CONCENTRATION= X
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.12 515.548 (RUNOFF)
19.45 17.221 (RUNOFF)
21458 14.899 (RUNOFF)
23.58 12.78R (RUNOFF)
TOTAL WATER, IN INCHES ON DRAINAGE AREA= 2.1504 CFS=HRS= 696
ADDHYD CROSS SECTION 5
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12,20 2(36.145 (NULL)
19.45 202.460 (NULL)
21.64 187,939 (NULL)
23.65 176.111 (NULL)
TOTAL WATERs IN INCHES ON DRAINAGE AREA= 3.7300 CFS=-HRS= €956
REACH CROSS SECTIGN 3
LENGTH= 600.00 INPUT COEFFICIENT= +B800 INPUT ROUTINGE= «00
AVERAGE WATER VELOCITY= 12,467 AVERAGE ROUTING COtFF= «B8800
RUNOFF CROSS SECTION 6
AREA= «05 INPUT RUNOFF CURVE= T75.0 TIME OF CONCENTRATION= ol
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
11.97 S56he*T9 (RUNOFF)
12.45 12,427 (RUNOFF)
12.95 6.919 (RUNOFF)
13.45 4,R41 (RUNOFF)
13.95 3.P01 (RUNOFF)
14.45 3.788 (RUNDFF)
14 .95 NeTEH (PUNCFF)

+09 ACRE-FT=

NUMBER OF ROUTINGS=

7

«47 ACRE-FT=

87 ACRE-FT=

NUMBER OF ROUTINGS=

3

51733

22

57.56

574.92

12




-

-

A¢ - >t

15.95
16.95

TOTAL MATER,

SUBROUTINE ADDHYD CROSS SECTION 6

INPUT HYDROGRAPHS= 546

PEAK TIMES PEAK DISCHARGES
12.21 2634,4832
19.45 204,003
21.65 1R9,090
23.65 177.082

TOTAL WATER, IN

SUBROUTINE REACH CROSS SECTION 7
LEMGTH= 720.00 INPUT COFFFICTIENT=
AVERAGE WATER VELOCITY= 12,467
SUBROUTINE RUNOFF CROSS SECTION 7
AREA= 1.04 INPUT RUNOFF CURVF= 81.0
PEAK TIMES PEAK DISCHARGES
12.19 959,673
21.63 30.642
23.63 260247

TOTAL WATER,

SUBROUTINE ADDHYD CROSS SECTION 7

INPUT HYDROGRAPHS= 546

PEAK TIMES PEAK DISCHARGES
12,21 3571.900
21.65 219,650
23.65 203.246

TOTAL WATER.

SUBROUTINE REACH

LENGTH=

CROSS SECTION 8
350,00

AVERAGE WATER VELOCITY= 15.300

SUBROUTTINE RUNOFF

AREA=

CROSS SECTION 8
INPUT RUNOFF CURVF=

«C3

2.243
2.080

IN INCHES ON DRAINAGE AREA=

INCHES ON DRAINAGE AREA=

AVERAGE ROUTING COEFF=

IN INCHES ON DRAINAGE AREA=

IN INCHES ON DRAINAGE AREA=

INPUT COEFFICIENT=

AVERAGE POUTING COEFF=

1.6936

OUTPUT HYDROGRAPH= 7

3.6954

«B8ROD

TIME OF CONCENTRATION=

241595

OUTPUT HYDROGRAPH= 7

J.2941

9000

TIMF

(RUNOFF)
(RUNOFF)
CFS-HRS=

58465 ACRE-FT=

PEAK ELEVATIONS
(NULL)
(NULL)
(NULL)
(NULLD)

CFS=-HRS=

7011.63 ACRE=-FT=

INPUT ROUTINGS= «00

+8800 NUMBER OF ROUTINGS=

.58

PEAK ELEVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)

CF S=HRS=

1449 .43 ACRE-FT=

PEAK ELEVATIONS
(NULL)
(NULL)
(NULL)

CFS-HRS=

B461.22 ACRE=-FT=

INPUT ROUTINGS= 00
+9000N NUMBER OF ROUTINGS=

~ CONCENTRATION= <07

orav FYFVATTINNS

4,52

579.44

119.78

699,23



SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUT

12.45 T.€43
12.95 3.967
13.45 2.941
13.95 2.298
14.45 1.9R5
14.95 1. 785
15.45 1.576
15.95 1,251
16.95 1.754

TOTAL WATERy IN INCHES ON DRAINAGE AREA=

ADDHYD CROSS SECTION 8

INPUT HYDROGRAPHS= 5,46 OUTPUT HYDROGRAP

PEAK TIMES PEAK DISCHARGES
12.22 3568.238
21.66 2204315
23.66 203,800

TOTAL WATERy IN INCHES ON DRAINAGE AREA=

REACH CROSS SECTTON 9

LENGTH= 750.00 INPUT COEFFICIENT=

AVERAGE WATER VELOCITY= 15,300 AVERA

RUNOFF CROSS SECTION 9

AREA= 224 INPUT RUNOFF CURVE= R3,.0

PEAK TIMES PEAK DISCHARGFES
12.09 2629.256
19.39 80,238
21.55 69,2191
23.55 59.563

TOTAL WATFRy IN INCHES ON DRAINAGF AREA=

ADDHYD CROSS SECTION 9
INPUT HYDROGRAPHS= 546 OUTPUT HYDPOGRAP

PEAK TIMES PEAK DISCHARGES

12.15 5942,.866
19.37 321.119
21.61 289,097
23.61 262.76°%

TOTAL WATERe IN INCHES OM DPAIMAGE AREA=

REACH
LFMGTH=

CROSS SFCTION
A10.00

10
INCUT

COFFFIRTFMT=

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
1.6789 CFS-HRS=

32.51 ACRE=-FT=

H= 7

PEAK ELEVATIONS
(NULL)
(NULL)
(NULL)
3.7821 CFS=-HRS=

8493.77 ACRE-FT=

«9000 INPUT ROUTINGS= «00

GE ROUTING COEFF= ,9000 NUMBER OF ROUTINGS=

TIME OF CONCENTRATION= o441
PFAK ELEVATIONS
* (RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
23253 CFS-HRS=

336150 ACRE-FT=

H= 7

PEAK ELEVATIONS
(NULL)
(NULL)
(NULL)
(NULL)
29392 CFS-HRS=

11855.49 ACRE-FT=

.10 0 PUT POUTINGRES .NO

2.69

701.93

27779

979.74



-

B =D

AVERAGE WATER VELOCITY= 17.189 AVERAGF ROUTING COEFF= .9100
SUBROUTINE RUNOFF CROSS SECTION 10
AREA= «17 INPUT RUNOFF CURVE= 7540 TIME OF CONCENTRATION= ¢33
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.07 157.086 (RUNOFF)
16.95 T7.025 (RUNOFF)
19.45 «221 (RUNOFF)
21.51 4,570 (FUNOFF)
1 23.51 3.943 (RUNOFF)
‘ IN INCHES ON NDRAINAGE AREA= 17022 CFS-HRS= 186.76

: TOTAL WATER,

SUBROUTINE ADDHYD
INPUT HYDROGRAPHS=

CR0OSS SECTION

Seh

10
OUTPUT HYDROGRAPH= 7

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.16 6042.°31 (NULL)
19.36 326,231 (NULL)
21.61 293,463 (NULL)
23.61 2664507 (NULL)
TOTAL WATERs IN INCHES ON DRAINAGE AREA=  2.9065 CFS=-HRS= 12042.23
SUBROUTINE REACH CROSS SECTION 11
LENGTHS= 280400 INPUT COEFFICIENT=  .9100 INFUT ROUTINGSE  +00
AVERAGE WATER VELOCITY= 17.189 AVERAGF ROUTING COEFF= 49100
SUBROUTINE RUNOFF CROSS SECTION 11 ’
ARE A= o3 INPUT RUNOFF CURVE= 7540 TIME OF CONCENTRATION= .10
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
11.96 35.520 (RUNOFF)
12.45 T.554 (RUNOFF)
12.95 3.040 (RUNOFF)
13.45 2.921 (RUNOFF)
13.95 2.2R89 (RUNOFF)
14,45 1.979 (RUNOFF)
14,95 1.779 (RUNOFF)
15.45 1.571 (RUNOFF)
15.95 1.348 (RUNOFF)
16.95 1.251 ) (RUNOFF)
TOTAL WATFRs IN INCHES ON DRAINAGE AREA= 146823 CFS-HRS= 32.57

SUBROUTINE ADDHYD
INPUT HYDROGRAPHS=

CROSS SECTICN

Eeh

11

OUTPUT HYDPOGRAPH= 7

~rEAY NYCPrLADPRPC

PFAK FLFVATIONS

NUMBER OF ROUTINGS=

ACRE-FT=

ACRE-FT=

NUMBER OF ROUTINGS=

ACRE-FT=

15.43

995.17

«04



-

be->ar

\s

N7

-

TIME
.00
1.00
2.00
3.00
4,00
5.00
6.00
7.00
8.,CC
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18,00
19.CC
20.G00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28,00
29,00

SUBROUTINE

SUBROUTINE

19.3¢
21.61
23.61

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DI SCHG
DISCHG
DISCHG
DI SCHG
DISCHG
D1SCHG
DISCHG S
D1SCHG 1
D1SCHG
DISCHG
DISCHG
DI SCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
D1SCHG
DISCHG
DISCHG
D1SCHG
DISCHG
DISCHG
D1SCHG

TOTAL WATER,
REACH CR
LENGTH= L]

AVERAGE WATE

RUNOFF CR

AREA= «32

PEAK TIMES
12.0¢€
1€.95
19.45
21.51
23,52

TATAL WATIR,

327.252 (NULL)
294,127 (NULL)
267.061 (NULL)
HYDROGRAPH, TZERO= «00 DELTA T=
105,00 105.00 105,00 105,00 105,00 105,00
105.00 105.00 105,00 105.00 105,00 105600
105,00 105,00 105.00 105.00 105.00 105,00
105.00 105.00 105.00 175.00 105.00 105.00
105.00 105.00 105.00 105.00 105.00 105.00
105.00 105.00 105.C0 105.00 105,00 105.00
105.00 105.G0 105.00 105.00 105.00 10.00
10500 105.00 105.01 105.08 105.36 105.90
110.62 111,89 113.56 115,63 117.93 120633
135450 139.30 143.80 148,94 154,31 159.59
192,19 200.00 210,14 222.517 235.68 248,27
349,51 376.59 415.93 466.45 520.26 587406
079.37 5900.16 5999.86 5453.69 4628,99 3830.50
570496 1383.51 1236.35 1116.18 1022417 952.39
727.07 701.45 67776 654 .90 (34,79 619.13
55654 54T .26 536.65 , 524.71 511.32 504.00
451,71 443,72 436.07 428.52 421.85 416459
407,29 405,92 402.83 398,22 393,36 389,20
3€3.47 358.87 353.50 347.35 341,47 336472
327.178 32747 327.21 327.25 327.25 327.21
309.47 306430 304.13 302.72 301.84 301.22
282453 280,48 281,32 2B4,.55 2BB.62 292434
2Fr2,01 279.17 2717.117 275.R7 27%.05 274.48
255462 253460 254 .40 257.62 261.72 265431
258,48 245 .69 228403 203.12 177.01 154.84
110.36 108.36 167.09 106.28 105.78 105.46
105.01 105.00 105,00 105.00 105.00 105.00
105400 105.00 105,00 105.00 105.00 105,00
105,00 105.00 105.00 105.00 1n5,.00 105,00
16500 105,00 175,00 105,00 ° 105,00 105,00
IN INCHES ON DRAINAGE AREA= 2,9008 CFS=-HRS=
0SS SECTION 12
40.00 INPUT COFFFICIENT= «%100 INPUT ROUTINGS=

R VELOCITY= 17.1R9 AVERAGE ROUTING COEFF= ,9100

0SS SECTION 12

INPUT RUNOFF CURVE= T79.0 TIME OF CONCENTRATION=
PEAK DISCHARGES PEAK ELEVAT
344,P00 (RUNOFF)
14,456 (RUNOFF)
10.606 (RUNOFF)
90315 (RUNOFF)
R 25 (RUNOFF)

1" IMCHES 0 DPATNACEK APTA= n,rNEN FFS-HPC=

10 DRAINAGE AREA= 6
108,00 105.00 105.00
10€.00 105.00 105.00
105.00 105.00 105,00
105.00 105.00 105.00
105.00 105.00 105.00
105.00 105.00 105.00
105.00 105.00 105.00
10665 107.56 108.53
122.86 125.65 128.75
165.02 171.17 178.08
262.29 280.68 303.19
82B435 1489.60 2559.92

3163.66 2617.68 2172.42
897.09 R47,02 799.53
605,717 592.49 578487
494,99 484,41 472.44
412.81 410,30 A08.73
185.02 379.92 373.95
333,22 330.81 329.28
326412 323.14 318,55
299,73 296.45 291.69
294,10 293.12 289.82
272.97 269.71 264.89
26T.04 266005 262.717
137.95 12624 118.49
105.26 105.14 105.06
105.00 105.00 105.00
105,00 105,00 105,00
105.00 105,00 105.00
105,00 105.00 105,00

12074.79 ACRE-FT=

.00

NUMBER OF ROUTINGS= o0
«34

TONS

413.04 ACRE-FT=

45
105.00
105.00
105,00
105.C0
105.00
105.00
105.00
109.54
132.06
185.21
326.80
3834.09
1826443
758.58
566441
461.05
407.82
368.20
328.34
313.64
286,72
285,72
259.82
258. 64
113.52
105.02
105.00
105,00
105.00
105.00

997.86

6

24,13



SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUT

ADDHYD CROSS SECTION 12
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.16 6317.°76 (NULL)
19.36 237.924 (NULL)
21.61 303.254 (NULL)
23.61 274.907 (NULL)
TOTAL WATERs IN INCHES ON DRAINAGE AREA= 2.8582 CFS=-HRS= 12487.85 ACRE-FT= 1032.00
REACH CROSS SECTION 13
LENGTH= 970,00 INPUT COEFFICIENT= «9100 INPUT ROUTINGS= «00
AVERAGE WATER VELOCITY= 17.189 AVERAGE ROUTING COEFF= 9100 NUMBER OF ROUTINGS= 14
RUNOFF CROSS SECTION 13
AREA= .11 INPUT RUNOFF CURVE= 7540 TIME OF CONCENTRATION= «12
PEAK TIMES PFAK DISCHARGES PEAK ELEVATIONS
11.97 125.874 (RUNCOFF)
12.45 27.398 (RUNOFF)
12.95 ) 14.2R9 (RUNOFF)
13.45 10.671 (RUNOFF)
13.95 Ba2T1 (RUNOFF)
14.45 Te?43 (RUNOFF)
14.95 6e506 (RUNOFF)
15.45 SeT44 (RUNOFF)
15.95 4,937 (RUNOFF)
16.95 4,579 (RUNOFF)
TOTAL WATERy IN INCHES ON DRAINAGE AREA= 1.69D3. CFS-HRE= 120.00 ACRE-FT= 9.92
ADDHYD CROSS SECTION 13
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.17 6711,3R9 (NULL)
?21.62 3056752 (NULL)
23.62 277.004 (NULL)
JOTAL WATERy IN INCHES ON DRAINAGE ARLEA= 2.R395 CFS=HRS= 1260787 ACRE-FT= 1041.91
RCACH CROSS SFCTION 14
LENGTH= «CO INPUT COFFFICIENT=340.0C00 INPUT ROUTINGS= «91
AVERAGE WATER VELOCITY= .000 AVERAGE ROUTING COEFF= .0000 MUMBER OF ROUTINGS= «00
RUNOFF CROSS SECTION 14

e R TMPNT PUNNEE CHIRYF=  A0.0 TIME CONCENTRATION= <40



PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.09 T52.R94 (RUNOFF)
b2 16.95 32,735 (RUNOFF)
19.41 24,131 (RUNOFF)
21.55 20.936 (RUNOFF)
N 23.55 18.C04 (RUNOFF)
TOTAL VWATERe IN INCHES ON DRAINAGF AREA= 2.0794 CFS-HRS= 952.80 ACRE-FT= TR.74
SURROUTINE ADDHYD CROSS SECTION 14
‘ INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
| PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
! 12.16 7010.701 (NULL)
! 19.37 3654430 (NULL)
: 21.61 326,594 (NULL)
23.61 294,910 (NULL)
TIMF HYDROGRAPHe TZ2ERO= «00 DELTA T= .10 DRAINAGE AREA= 7.59
«00 D1SCHG 105.00 105.00 105.00 105.00 105400 105.00 105.00 105.00 105.00 105.00
1.00 DISCHG 105.00 105400 105,00 105,00 105.00 105.00 105.00 105.00 105,00 105.00
2.00 DTISCHG 105.00 105.00 165.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
3.00 DISCHG 105.00 105.00 105,00 105.00 105.00 105.00 105.00 105400 105.00 105.00
kj 4,00 DISCHG 105.00 105.00 1C5.00 105.00 105.00 105400 105.00 105.00 105.00 105.00
5.00 DISCHG 105400 105,00 105,00 105.00 105,00 105,00 105,00 105,00 105,00 105,00
ﬁ\ 6.00 DI SCHG 105.00 105.00 105.00 105,00 105,00 105.00 105.00 105,00 105,00 105,00
7.00 DI SCHG 105,60 105,00 105,01 105,07 105430 105.79 106450 107.37 108,33 109,33
{} .00 DI SCHG 110,39 111.€3 113,22 115.24 117.63 120.23 123.07 126425 129.82 133,68
9,00 D1SCHG 137.71 142,10 147.24 153.12 159,30 165442 171.69 178.R1 186479 195.C5
10.00 DISCHG 203,17 212.25 221.96 238.27 53,42 268,01 284,35 305.69 331.77 359,16
11.00 DI1SCHG 385,45 417.28 463,19 521,92 584,315 65966 955,75 1744.25 3006493 4502.68
12,00 DISCHG 5965410 6882 .64 696117 6298.63 5336.47 4428,60 3662.11 3027.66 250R.44 2104.90
13.00 DI SCHG 1510, 41 1592.86 1421.81 1282.16 , 1172.66 1093.72 1029.68 971.24 915.93 B6B. 45
14,00 DI SCHG £32.12 B02.28 77442 747.69 724,34 706.38 690,77 €75410 659.15 644,76
. 15.00 DISCHG A23,40 622 .86 609 ,RS 595,84 5R2 .64 £71.94 561632 548,76 534.65 521.38
16.00 DT “CHG 510.68 501,38 492,38 483.55 475.80 469,78 465,45 462.57 460.76 459,72
17.00 DISCHG 459,11 457.37 453,63 448,19 442,55 437,79 432,83 426,75 419,74 413,05
18.0N DISCHG 407.63 402,20 395,80 38R .58 381,77 376479 372.28 169,52 367.75 366.66
19.00 DISCHG 366402 365466 365.488 365.42 3165443 365439 363.97 360633 354,92 349,21
20.00 D1 SCHG 344,42 340,79 330,209 336466 318,64 334,95 333,06 329,09 323.45 317.64
21.00 D1SCHG 317,84 310.67 311.87 315.72 120,48 324,71 32€.58 325423 321.30 316.56
22.00 DI SCHG 312.30 309,05 306.74 305.23 304.28 303.63 301,73 297.75 292,05 2R6.14
23,00 DI SCHG 2K1432 279417 2R0.34 284,18 2PR,95 293,10 294,90 293.53 289.61 2B4.R2
- 24,00 DI SCHG 2R0,15 269,16 247.7¢ 218.19 187.77 162435 143,02 129.53 120.56 119,80
25.00 DI SCHG 111.14 104,83 107,37 106445 105.°8 105.53 105.31 105.17 105.08 105.03
26400 DISCHG 105.01 105.00 105400 105.00 105.00 105,00 105,00 105,00 105,00 105,00
. 27.00 DISCHG 105.0C 10500 105.00 105.00 105.00 105,00 105,00 105.00 105.00 105.00
28.C0 DT SCHG 1065.00 105.00 105.00 10%.00 105,00 105.00 105.00 105.00 105.00 105.0¢C
29.00 D1SCHG 115.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00

TCTAL WATFRye TN INCHES ON DRAINAGE ARFA= 2.7684 CFS-HRS= 13560 .66 ACRE-FT= 1120465
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SUMMARY TABLE 1

ALT STORM
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1
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1
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1
1
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1D DA
SO-MI.
Agf o809
2 L
240 .99
2 1.88
34c .45
3 2.33
44D 06
4 2.39
ShHe 5V
5 2.89
H4F 05
6 2.94
F4& 1.04
7 3.98
8dH .03
) 4,01
ZA  2.24
9 6625
A0 17
10 682
H=cC .03
11 645
12-6A4 e32
12 6e77
K79 .11
13 6.RB
lacs 71
14 7.59
249 . B9
2 .89
248 .99
2 1.88
3 233
A<y D « 06
q 2.39
Sl e50
5 2.Pq
ey = 05
6 2.94
4 1.04
7 3.9R
4 H .03
8 4,01
S5 2424
] 5
A0 5SE 17
10 bolt?
Ay < + U3
11 bal5
A GF 32
12 .77
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RAIN AMC
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\)M'\)N\J’\)N'JMMN’\)N"JMNN\!

DELTA-T

HRS o
10
10
«10
«10
10
«10
«10
<10
10
«10
«10
«10
10
.10
«10
«10
10
«10
.10
10
.10
.10
10
.10
10
'ln
«10
«10
.]n
.10
010
10
«10
.10
.10
10
.10
.l[;
«10
.10
«1C
«10
10
«1C
«10
«10
«10
o1
.10
«10
«10
s 11D

TZTRO

HRS .
.00
«C0
.00
«00
+00
.00
«00
.00
«NO
«C0
«00
+«00
.00
00
«00
.00
+00
N0
«00
00
.C0
00
.00
.00
«00
.00
+00
«00
.00
+00
.00
.00
.C0
.00
<00
.00
«00
G0
.00
.00
+00
«00
.00
«M0
.00
«00
.00
o010
«C0
.N0
.00

ra

o\

PRECIP
IN.
1.45
1.45
1.45
1.45
1.45
1.45
1.45
1.45
1.“‘)
1.45
1.45
1.45
1.45
1.45
1.45
1.45
1,45
1.45
1"‘5
1.45
1.45
1.45
1.45
1.45
1,45
’.“5
1.485
1.45
2.58
?.58
2.58
2¢5R
2.58
258
2.58
?.:‘R
2.58
258
2.5R
2.58
?e5R
2.58
2.58
2.58
2.58
2458
2.58
Qe5A
2+5FP
258
oA R
TeSA

PRECIP
DURATION

24,00
24,00
24,00
24,00
24,00
24,00
24,00
24,00
24,00
24.00
24,00
24.00
24,00
24.00
24,00
24,00
24,00
24,00
24,00
24,00
24.00
24.00
24,00
24,00
24,00
24,0C
264.00
24.00
24,00
24,00
24.00
24,00
24,00
24,00
24,00
24.00
24.00
24.00
24,00
24.00
24,00
24,00
24,00
24.00
24,00
24.00
24.00
24,00
24.00
24,00
10

oh

PEAK-Q
CFS
66496
171.01
73.66
244,23
504,02
288091
4.80
2RB.53
55.58
335.95
355
335,75
100.R7
434.01
2.70
433,68
347.54
734,06
T.93
736.66
2.40
735.45
31.85
759.67
8,10
756.04
T4.83
826417
332.34
431,20
369.56
799.33
207.66
©92.03
29.22
987.20
230.73
1191.81
?2.84
1189.75
427.36
1606.10
15.42
1604.07
1242.44
2714.09
60.59
2749.71
14.61
2746497
149,02

Q6T LTS

PEAK=-
TIME
12.27
12.32
12.27
12429
12,20
12.28
12.00
12.30
12.20
12.30
12.02
12.31
12,27
12.31
11.99
12.31
12.14
12.22
12.15
12,23
12.00
12.23
12.13
12.23
12.01
12.25
12.16
12.23
12.20
12.24
12.20
12.22
12.14
12.21
11.97
12.23
12.14
12.23
11.98
12.24
12.21
12.24
11.97
12.24
12.10
12.17
12.09
12.18
11.97
12.19
12.08
:“1“

PEAK=-
ELEV
.go
00
.00
«00
«00
«00
«00
«00
«00
.00
.00
«00
+00
«00
«00
.00
.00
«00
+00
00
«00
«00
«00
«00
«00
«00
«00
«00
+00
«00
.00
.00
«00
+00
«00
<00
.00
.00
<00
.0C
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
.00
.0{‘

RUNOFF
IN.
.2‘
5.70
«24
2.82
«29
2433
15
2.28
«29
1.93
15
1.90
29
"QB
15
1.47
35
1.07
15
1.05
15
l.°~
«24
1.00
.15
«99
26
92
«89
6616
.89
3.48
1.00
3.00
69
2.9‘
1.00
2.60
«69
2.57
1.00
2.16
«69
2415
1.11
1.78
70
1.75
.69
1.75
.89
1.7C

CSM

75.24

192.14

T4.41
129.91
111,16
124,00

80.03
120.72
111.16
116.25

7097
114,20

96.99
109.05

90,03
108.15
155.15
117.45

A6.67
114,75

80.03
114,02

99,52
112.21

713.61
109.89
105.40
198,85
373.41
AR4 .50
373.29
425,17
461.46
42%,76
486.94
413.10
461,46
412,39
456671
404,68
410.92
403,54
514.07
400,02
554,66
434,25
356639
428,30
4P6.94
425, R9
465.68
421,22
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6.8R
«T1
7.59
«89
«89
«G9
1.88
e85
233
<06
239
«50
2.89
« 15
2.94
1.04
1.9R
.03
4.01
2.2“
6425
«17
6.42
«C3
6e4S
«32
6eT7
.11
6.8°0
« 71
T.59
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«10
«10
«10
.10
.10
.10
10
«10
.10
.10
«10
.10
«10
010
«10
«1N
.10
«10
<10
«10
«10
«10
10
«10
10
10
10
«10
«10
10
+10

«N0
.00
.00
.00
«00
N0
.00
.00
«00
«00
«00
«00
«30
00
.00
00
.00
«0N
.00
«GO
«00
«00
00
.00
«00
«00
«00
.00
+00
«00
.00

2«58
?+58
2.58
4,05
4,N%
4,05
4.05
4,05
4,05
4,05
4,05
4.05
4,05
Q.Os
4,05
4,05
4,09
4,05
4,05
4,05
4.05
4,05
4.05
4,05
4,05
4,05
4,05
4,05
4.05
4.05
4,05

24,00
24,00
24,00
24.00
24.00
24,00
24.00
24.00
24.00
24.00
24,00
24,00
24.00
24,00
24,00
24,00
24.00
24,00
24.00
24.00
24.00
24,00
24.00
24.00
24.00
24.00
24.00
24,00
24.00
24.00
24,C0

2858.89
331.10
3168.23
785,11
RT17.60
874,32
1749.12
463.99
21R1.96
T1.04
2174,55
515.55
2636he14
5638
2634,43
959,617
3571.90
36.94
3568.24
2629.26
5942 .R7
157.09
6042.93
35452
603R 44
344,80
6317.98
125.87
6311,39
752.89
7018.70

12.20
12.11
12.18
12.17
12.21
12.18
12.19
12.12
12.19
11.96
12.21
12.12
12.20
11.97
12.21
12.19
12.21
11.96
12.22
12.09
12.15
12.07
12.16
11.96
12.17
12.06
12.16
11.97
12.17
12.09
12.16

«00
«00
«00
«00
.00
«00
.00
«00
.00
«00
.00
«00
« 00
«00
«00
«00
«00
.00
«00
«00
.00
« 00
«00
«0C
«00
«00
«00
«00
«00
.00
«00

1.69

.94
1.62
2.00
T.47
2.00
4.59
2.16
4.12
1.68
4,06
2.16
373
1.69
3.70
2.16
3.29
].68
3.28
2.33
2.94
1.70
2.91
1.68
?2.90
2.00
?086
1.69
2.84
2.08
2.717

415.54
466,20
BB82.15
986.07
883.15
930.39
1031.10
936.46
1184.00
909,85
1031.10
912.16
1127.58
896,07
922.76
R97.46
1231.34
885.83
1173.77
950.86
924,04
941.27
1184.00
936.19
1077.50
933.23
1144,.21
917.35
1060.41
924.73



SUMMARY TABLE 3

DISCHARGE 4CFS

01 Q2 03 Q4 05 06 Q7 QB Q9 Ql0
XSEC/STRUC NO. 1
ALTERNATE 1 332.34 785.11 .00 .00 .00 .00 .00 .00 .00 .00
XSEC/STRUC NO. 2
ALTERNATE 1 799,35  1749.12 .00 .00 .00 .00 .00 .00 .00 .00
XSEC/STRUC N0. 3 :
ALTERNATE 1 992,03 2181.96 .00 .00 .00 .00 .00 .00 .00 .00
:
XSEC/STRUC NO. 4
ALTERNATE 1 987.30 2174.55 .00 .00 .00 .00 .00 .00 .00 .00
XSEC/STRUC N0 S
ALTERNATE 1 1191.81  2636.14 .00 .00 .00 .00 .00 .00 .00 .00
XSEC/STRUC N0 6
ALTERNATE 1 11£9.75  2634.43 .00 .00 .00 .00 .00 .00 .00 .00
XSEC/STRUC NO. 7
Fj ALTERNATE 1 1606410  3571.90 .00 .00 .00 .00 .00 .00 .00 .00
[\ XSEC/STRUC NO.
' ALTERNATF 1 1604.07 3568.24 .00 .00 .00 .00 .00 .00 .00 .00
N XSEC/STRUC NO. 9
=~ ALTERNATE 1 2714.09 5942467 .00 .00 .00 .00 .00 .00 .00 .00
XSEC/STRUC NO. 10 .
ALTERNATE 1 2749.71  £042.93 .00 .00 .00 .00 .00 .00 .00 .00
XSEC/STRUC NN, 11
ALTERNATE 1 2766.97 6038.44 .00 .00 .00 .00 .00 .00 .00 .00
XSEC/STRUC NO. 12
ALTERNATE 1 2865.23  6317.98 .00 .00 .00 .00 <00 .00 .00 .00
XSEC/STRUC NO. 13
ALTERNATE 1 2856.89 631139 .00 .00 .00 .00 .00 .00 .00 .00
XSEC/STRUC ND. 14
ALTERNATF 1 3116R.23  T018.70 .00 .00 .00 .00 .00 .00 .00 .00

) ENDJOB CARD ENCOUNTERED. END CF JOB.
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PROGRAM DATE - FEB. 14, 1974 \ S/360




EXECUTIVE CONTROL CARD

LISTING OF DATA 1

1

A
e
8
8
8
8
R
8
8
8
R
8
8
8
A
8
9

»

2D OD2IOPPODO®PEPP®®

N CORE

33 OPFRATION LIST

0 BRAULLDOG WASH4DFSIGN HYDROLOGY

CTABLE

ENDTBL

DIMHYD

ENDTBL

COMPUTED PEAK K

VELOCITY

«0000
«3700
«5400
«6500
«71N0
«TA00
« 7900
«B200
«84N0
«B600
«RRON
«8900
«2000
«7100
«9200
«9200

TIME INC

~

<0000
«4T700
1.0000
«6°00
«2R350
«1260
e 0550
«0250
«0110
<0050
«0000

FACTOR = &

INCREMENT
«2000

+0R00
<4100
«5700
«6600
«72C0
« 7700
«+RO0O
«8300
«2500
«8600
+8PCO
«9900
«9000
«9100
«9200
«9200

REMENT

«0300
«6600
«9900
«5600
«2410
<1070
«0470
«0210
«0090
«0040
«00600

84,00

TIME TNCRFMFNT

«1RCO
«A500
«5900
«6700
« 7200
«17700
«R100
«R300
<8500
«BT700
«RROD
+B8300
«2000
«9100
«9200
«9200

«1000
«8200
«9300
«4600
«2070
«0910
«NA400
«01R0
+00PD
<0030
«0000

«2500
«4900
«6100
«6900
«T7400
+TBO00
«8100
«R400
«8600
«8700
+RO00
«8900
«9000
«9100
«9200
«9300

«1900
«9300
«B8600
«3900
«1740
<0770
<0340
«0150
+0070
«0020
«0000

«3200
«5100
«6300
«7000
«7500
«7500
«P200
«8400
<8600
«8700
«R200
«9000
«9100
«9100
«9200
«9300

«3100
«9900
«7800
«33C0
«1470
« 0660
«0290
«0130
«0060
«0010
«0000

PASS= 1 \
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wn
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w

8
8
8
8
e
B
R
R
8
8
8
9

ENDTBL

RAINFL

ENDTBL

RAINFL

2

3

«0000
«0Aa%0
« 0990
«1T740
«5150
« 1050
«P0OND
«RT00
e9260
«9740

.0080
«0550
«1120
«1940
«5830
«7270
«8160
«RAR20
«9360
+9830

TIME INCREMENT

+0000
«02HO
« 0630
«1090
«1R10
«T350
«B540
«9120
29520
«9P40

«5000

«0050
«0350
«0710
«1200
«2040
«71720
«R680
«9210
«9590
«9890

TIME INCREMENT

«0000
«0425
«£990
«1P00
«5300
«7050
e7900
«A8561
«9103
«9573
1.,0000

«0200

«0080
«0524
01124
«2050
«6030
« 7240
«ROAJ
+RETH
«9%201
«9661
1.,0000

«0170
« 050
«1250
2190
«6240
«T4R0
«8300
«R930
«9920

<0110
«0410
«0800
«1330
2350
«7990
«8800
9290
«9650
«9950

«0162
«0630
«1265
2550
«6330
«7420
«R1RD
«R790
«9297
«9747
1.0000

«0260
«0760
<1400
«2540
«6540
« 1670
+BAAD
<9050
«9550
1.0000

«0160
«0480
«0890
«1470
«2R30
«R200
«RA°11N
9370
«9720
1.0000

«0246
«0T743
01420
«3450
«6F00
«7590
«A312
«BROB
«9391
«9R32
1.0000

«0350
«0DB70
«1560
«3030
«6R20
« 7840
«BS570
«29160
«9650
1.0000

«0220
«0560
+0980
«1630
«6630
+8380
«2020
«9450
«97R0
1.0000

«0333
«0P63
«1A00
«4370
«6840
«7750
«B8439
«9002
«9483
«9916
1.0000
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RUNOFF
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ARDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
KUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
REACH
RUNOFF
ADDHYD
ENDATA

-
OO\DOQQD’\JN*‘?‘V‘U\J‘U’U‘OO&’J‘UUIN)'J’JH

O?U‘U‘U‘Q‘O‘O@O‘0‘0‘0‘00‘0‘3‘0‘@0‘0‘00‘?0‘0‘0‘00‘07\0\0\7‘3‘000‘0‘0
.-—ua—ua-—uo-—ua-—uo—u.nu;-ua-—uouuo.—oua-ua—-u—o

END OF L ISTING

-~n

~ W\

- - -~

w

STANDARD CONTROL INSTRUCTIONS

ﬂ?‘U‘QO(NNO'.HQG"J'HG‘U'M”‘LﬂﬂU‘U‘N"U‘dG‘U‘#G‘UNQ‘Lﬂ-‘J‘(ﬁi?"J‘G‘

«4700
1700,0000
«6200

540.0000
«1500

1000.0000
«0€00

1030.0000
«2300

600.0000
<0500

720.0000
«6900

350.,0000
«0300

750.0000
20000

810.0000
«1700

280.0000
«0300

a60.00C0
«3200

970.0000
21100

«0000
«T7T100

78,0000
«8600
TR.0C00

«8600
81,0000

<8700
75.0000

«8TNO
80.0000

.8800
75.0000

+RRCO
eo.o0000

«9C00
75.0000

«9000
€3.0000

«9100
75.0000

«9100
75.0000

«9100
79.0000

«9100
75.0000

340,0000
R0.0000

«54N001
«00001
«56001

«00000
«47001

«00000
«10001

+00000
«47001

«00000
«13001

«00000
«5P001

«00000
«07001

«00000
«41001

«00000
«33001

«00000
«10001

+0C000
«34001

«00000
«12001

«91000
«40001

”QOQOOOQQ#OOOQQQDOOOQQQOOODOQOQQQQQOQQQO

QOOQQQOOGOQQOQOQGQOQOOQOQOQQQQOOQOGQOQ‘:O
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nua-ﬂu—on-a-‘nanuau—g—-—-:nnc—nucw—-aﬂ-ﬂannor——au—-



QS-> 1L

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

16.95 e 367 (RUNOFF)
TOTAL WATFRe IN INCHES ON DRAINAGE AREA= (:l:li/) CFS=HRS= S5eT2 ACRE=-FT=
ADDHYD CROSS SECTION L]
INPUT HYDROGRAPHS= 546 NUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS

12.32 18,414 (NULL)

16.96 115,055 (NULL)

19.47 112.727 (NULL)

21.65 111.740 (NULL)

23465 110.888 (NULL)
TOTAL WATER, IN INCHES ON DRAINAGE AREA= 3.9594 CFS=HRS= 3321.88 ACRE-FT=
REACH CROSS SECTION b}
LENGTH= 1030.00 INPUT COEFFICIENT= «8700 INPUT ROUTINGS= «00
AVERAGE WATER VELOCITY= 11.377 AVERAGE ROUTING COEFF= 8700 NUMBER OF ROUTINGS=
RUNOFF CROSS SECTION 5
AREA= 33 INPUT RUNOFF CURVE= E0.0 TIME OF CONCENTRATION= o7
PEAK TIMES PEAX DISCHARGES PEAX ELEVATIONS

12.20 31.795 (RUNOFF)

16.99 2.PRA (PUNOFF)

19.48 2204 (RUNOFF)

21.58 1,939 (RUNOFF)

23.5R 1,692 (RUNOFF)

- .

TOTAL WATERe IN INCHES ON DRAINAGE AREA= (\\:331? \ CFS~-HRS= 5559 ACRE=-FT=
ADDKYD CROSS SECTION 3]
INPUT HYDROGRAPHS= 546 OUTPUT HYDPOGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS

12.30 215.579 ) (NULL)

16.96 117537 (NULL)

19,48 114,928 (NULL)

21465 113.F60 (NULL)

23.64 112.561 (NULL)
TOTAL WATERe IN INCHES ON DRAINAGL AREA= 3.2107 CFS-HRS= 3377.48 ACRE=-FT=
REACH CROSS SECTION (3
LFNGTH= 600.00 INPUT COEFFICIENT= +BRO0 INPUT ROUTINGS= .00

AVERAGE WATER VELOCITY= 12,467 AVERAGE ROUTIN” “OEFF= ,.8800 NUMBER OF ROUTINGS=

o A7

274.52

«22

279.12

«12
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™
)
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SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINC

AREA= 065 INPUT RUNOFF CURVE= 75.0 TIME OF CONCENTRATION= .13 \
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.02 ( 3.548 (RUNOFF)
12.47 ~—1+318 (RUNOFF)
12.96 +768 (RUNOFF)
13.46 oE04 (RUNOFF)
13.96 493 (RUNOFF) -
14.46 e840 (RUNOFF)
14,96 « 405 (RUNOFF)
15.46 365 (RUNOFF)
15.96 «319 (RUNOFF)
16.96 305 (RUNOFF)
TOTAL WATFRye IN INCHES ON DRAINAGE AREA= «1484 CFS=HRS= 4,79 ACRE~FT= .40
ADDHYD CRDOSS SECTION 6
INPUT HYDROGRAPHS= 5,46 OUTFUT HYDROGRAPH= 7
PCAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.32 216.116 (NULL)
16.96 11R. 742 (NULL)
19.47 115.165 (NULL)
21.65 113,846 (NULL)
23.64 112,723 (NULL)
TOTAL WATERe IN INCHES ON DRAINAGE ARFA= 3.1195 CFS=HRS= 3382.28 ACRE-FT= 279.51
REACH CROSS SECTICN 7
LFNGTH= 720,00 INPUT COEFFICIENT= +BPO0 INPUT ROUTINGS= .00
AVERAGE WATER VELOCITY= 12,467 AVERAGE ROUTING COEFF= ,8800 MUMBER OF ROUTINGS= 14
RUNOFF CROSS SECTION 7
APEA= «69 INPUT RUNOFF CURVE= B0.0 TIME OF CONCENTRATION= .58
PEAK TIMES PEAK DISCHARGES PEAK ELFVATIONS
12.29 £1.°25 (RUNOFF)
19,4R 4.603 (RUNOFF)
21.64 4,007 : (RUNOFF)
23.64 3.490 (RUNOFF)
TOTAL WMATERe IN INCHES ON DRAINAGE AREA= e2611 7 CFS=-HRS= 116.27 ACRE-FT= 9.61
ADDHYD CROSS SFCTION 7
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK FLEVATIONS
12,22 272,798 (NULL)
16.95 124,278 (NULL)
19.48 119.765 (NULL)

21465 117, R45 (NULL)Y



-
TOTAL WATERs IN INCHES ON DRAINAGE AREA=  2.2R73 CFS-HRS= 3498.56 ACRE-FT= 289,12
LN
SUBROUTINE RF ACH CROSS SECTION 8 .
LFNGTH= 35000 INPUT COEFFICIENT=  .9000 INPUT ROUTINGS= .00
.
AVERAGE WATER VELOCITY= 15.300 AVERAGE ROUTING COEFF= ,9000 NUMBER OF ROUTINGS= 406
SUBROUTINE RUNOFF CROSS SECTION B
AREA= .03 INPUT RUNOFF CURVE= 7540 TIME OF CONCENTRATION= .07
PEAK TIMES PFAK DISCHARGES PEAK ELEVATIONS
11.99 2.701 (RUNOFF )
12.46 S~ n25 (RUNOFF)
12.96 0471 (RUNOFF)
13.86 e 169 (RUNOFF)
13.96 .299 (RUNOFF)
14.46 . 266 (RUNOFF)
14,96 <245 (RUNOFF)
15.45 .221 (RUNOFF)
15.96 .193 (RUNOFF)
F% 16.95 <184 (RUNOFF)
1 a
4 \
~ TOTAL WATERs IN INCHES ON DRAINAGE AREA= 21479 CFS=-HRS= 286 ACRE=FT= .24
r ) Rl
U} SUBROUTINE ANDHYD CROSS SECTION B
N INPUT HYDROGPAPHS= 546 OUTPUT HYDROGRAFH= T
-
PCAK TIMES PEAK DISCHARGES PFAK ELEVATIONS
12.32 272,997 (NULL)
u 19.47 119.907 (NULL)
21.66 117.953 (NULL)
23.66 11€.297 (NULL)
TOTAL WATERy IN INCHES ON DRAINAGE AREA=  2.2606 CFS-HRS= 3501.42 ACRE=FT= 289436
SUBROUTINE REACH CRNSS SECTION 9
LENGTH= 750400 INPUT COEFFICIENT=  .9000 INPUT ROUTINGS= 00
,J
AVERAGE WATER VELOCITY= 15.300 AVERAGE ROUTING COEFF= +9000 NUMBER OF ROUTINGS=  o12
=
SUBROUTINE RUNOFF CROSS SECTION 9 ]
AREAS 2,00 INPUT RUNOFF CURVLC= B83.0 TIME OF CONCENTRATION= .41
-’
PCAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.14 310,299 (RUNOFF)
- 1697 21.109 (RUNOFF)
19.46 15.°965 (RUNOFF)
21.55 14.034 (RUNOFF)
b 23.55 12,703 (RUNOFF)

TGTAL WATFP, TN TMCHFS ON DPRATHAGE ARFA= o X400 FFS=HPS= 451.57 ACRE=-FT= 37.32




SUBROUTINE ADDHYD CROSS SECTION 9
. INPUT HYDROGRAPHSZ 546 OUTPUT HYDROGRAPH= 7
PFAK TIMES PEAK DISCHARGFS PEAK ELEVATIONS
o 12.19 551.R03 (NULL)
16.96 145,571 (NULL)
19.47 1315, A68 (NULL)
. 21.59 131.912 (NULL)
23.59 120,428 (NULL)
TOTAL WATERs IN INCHES ON DRAINAGF AREA=  1.3921 CFS=-HRS= 3953,00 ACRE-FT= 326.68
SUBROUTINE REACH CROSS SECTION 10
! LENGTH= R10.00 INPUT COEFFICIENT= 9100 INPUT ROUTINGS= 400
|
AVERAGE WATER VELOCITY= 17.189 AVERAGE ROUTING COEFF= .9100 NUMBER OF ROUTINGS=  o12
SUBROUTINE RUNOFF CROSS SECTICN 10
Fﬂ APEAS 17 INPUT RUNOFF CURVE= 7540 TIME OF CONCENTRATION= o33
PEAK TIMES PEAK DISCHARGES PEAK ELEVATTONS
™ 12.15 7.934 (RUNOFF)
\ 16.99 . 1.025 (RUNOFF)
N 19.46 CAD3 (RUNOFF)
(O 20.46 .719 (RUNOFF)
21.53 .126 CRUNOFF)
22.45 Y (RUNOFF)
23.51 <640 (RUNOFF)
TOTAL WATERs IN INCHES ON DRAINAGE AREA= +1489 CFS=HRS= 1634 ACRE-FT= 1.35
SUBROUTINE ADDHYD CROSS SECTION 10
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAX PISCHARGES PEAK ELEVATIONS
12.20 556,041 (NULL)
16.96 146,592 (NULL)
19,47 136665 (NULL)
21.60 132,608 (NULL)
23.60 129,040 (NULL)
TOTAL WATER, IN INCHES ON DRAINAGE AREA=  1,345R CFS=HRS= 1969,32 ACRE-FT= 320,02
v .
SUBROUTINE RF ACH CROSS SECTION 11
LENGTH= 280,00 INPUT COEFFICIENT= 9100 INPUT ROUTINGS=  +00
[ 4
AVFRAGE WATER VELOCITY= 17,189 AVERAGE ROUTING COEFF= 9100 NUMBER OF ROUTINGS= o084
v
SUBROUTT  RUNOFF CROSS SFCTICN 11

ARPFA= o N IMPUT RUMNFF CURYVF=  T%.N TIME CONCFNTRATIONS «10



PEAK TIMES
12.00
12.46
12.96
13.46
13.96
14.46
14.96
15.45
15.96
16.95

TOTAL WATERe IN INCHES ON DRAINAGE AREA=

SUBROUTINE ADDHYD

PEAK TIMES

12,21

16.96

19.’7

21.60

23.60

TIME

«00 DISCHG
1.00 DISCHG
2.00 DISCHG
3.00 DISCHG
4,00 DISCHG
5.00 DISCHG
6000 DISCHG
T.00 DISCHG
8.00 DISCHG
9.00 DISCHG
10.00 DISCHG
11.00 DISCHG
12.00 DISCHG
13.00 DISCHG
14.00 DISCHG
15.00 DISCHG
16.00 DISCHG
17.00 DISCHG
18,00 DISCHG
19.00 DISCHG
20,00 DISCHG
21.00 DISCHG
22.00 D1SCHG
23.U0 DISCHG
24.00 DISCHG
25,00 DI1SCHG

105.00
105.00
105.00
105.00
105.00
105,00
105,00
105,00
105,00
105.00
105.00
165,00
404,58
258.20
182,71
16424
171,62
146,76
141.10
136467
134.24
120.60
130.78
127.05
127.06
105665
105,00
105,00
105,00

PEAK DISCHARGES

CROSS SECTION 11
INPUT HYDROGRAPHS= 546

24401
<08
«466

«365

«297
«265
-t L)
0220
192
«183

J1476 \/
N
\

OUTPUT HYDPOGRAPH= T

PEAK DISCHARGES

555.391

146,775

136.R07

132.715

129.131

HYDROGRAPH, TZEROD=

105.00 10500 105.00
105.00 105400 105.00
105.00 10500 105.00
105.00 105400 105.00
105,00 105,00 105,00
105.00 10500 105,00
105,00 105400 105.00
105.00 10500 105.00
105,00 105,00 105.00
105.C0 105,00 105.90
105,00 105,00 105.00
105.00 105.00 105.00
514.R4 555,14 526.61
243.63 231 024 220.23
180.14 177 .58 174,97
163.26 161.99 160.49
150.71 149,79 148,85
146463 146,22 145,5R8
140.53 139,81 138,94
136467 136469 136.73
133.85 133.61 133.47
130.40 130.66 131.26
130.42 130.19 130.04
126 .84 127.09 127.70
125.66 122.71 118.65
105.40 105,24 105.14
105.00 195.00 105.00
105,00 105,00 105,00
105,00 105,00 105.00
vAar AnA T A NN 1re AN

«00

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

CFS=HRS=

105.00
105.00
105.00
105.00
105,00
105.00
105.00
105,00
105,00
105.00
105,00
105.00
469.80
211.54
172.72
159.11
14R,04
144,94
13R.15
13A. 77
133.39
131.94
129.96
128.38
114,62
105.08

TNE NN

(NULL)
(NULL)
(NULL)
(NULL)
(NULL)

DELTA T=
105.00
105,00
105.00
105.00
105.00
105,00
105.00
105,00
105,00
105.00
105.00
105.11
418.11
205.41
171.11
158.07
147,45
144,45
137.56
136.A0
133,35
132.50
129.91
128.72
111.45
105.05
105.00
105,00
105,00

1N AN

10

PEAK ELEVATIONS

2.86

PEAK ELEVATIONS

105,00
105.00
105.00
105.00
105.00
105.00
105.00
105,00
105,00
105.00
105.00
108.18
376.84
200.53
169.75
157.06
147,08
143,94
137.16
13(1065
133.14
132.72
129.69
129.13
109.16
105.03
105.00
105.00
105,00
ins._nn

ACRE-FT=
DRATNAGE AREA= 4.60
105.00 105.00
105.00 105.00
105.00 105.00
105.00 105,00
105.00 105.00
105,00 105,00
105.00 105.00
105,00 105,00
105,00 105,00
105.00 105,00
105.00 105.00
129.08 182.01
339.81 3C05.81
195.55 190.39
168,28 166.68
155.72 154.15
146.87 146,77
143.26 142.4%
136.90 136.76
136.19 135,49
132.63 131.89
132.49 131.92
129.16 128,40
128.89 128.31
107.64 106.65
105.01 105.00
105,00 105.00
105.00 105.00
105.00 105,00
1ns.N0N 105.00

«24

o ¢ 54

105.00
105.00
105.00
105.00 \
105.00

105,00

105.00 ) \
105.00

105,00

105.00 \
105,00 !
277.61

278,23 [
185,93 |
165.26

152.71 R N
146,75

141.68

136.69 |
134,79

131.17

131.29 {
127.63

127.66

106,03 [N
105.00 '
105,00 i
105,00 \
105,00

105,00 |




SURROUTINE

SUBROUTINE

SUBROUTINF

SUBROUTINE

SUBROUTINE

TOTAL WATFRy IN INCHES ON DRAINAGE AREA= 1.3380 CFS-HRS= 3972.17 ACRE-FT=
RCACH CROSS SECTION 12

LENGTH= 44C.00 INPUT COEFFICIENT= «9100 INPUT ROUTINGS= «00

AVERAGE WATER VELOCITY= 17.18°9 AVERAGE ROUTING COEFF= .9100 NUMBER OF ROUTINGS=

RUNOFF CPRNSS SECTION 12

AREA= «32 INPUT RUNOFF CURVE= 79.0 TIME OF CONCENTRATION= «34
PFAXK TIMES PEAK -DISCHARGES PEAK ELEVATIONS

12.13 31.848 (RUNOFF)

16.98 T 24F16 (RUNOFF)

19.46 2.009 (RUNOFF)

20.45 1,788 (RUNOFF)

21.52 1.791 (RUNOFF)

22 .45 1.577 (RUNOFF)

23.52 1.570 (RUNOFF)
TOTAL MATERe IN INCHES ON DRAINAGE AREA= j «?353 CFS=-HRS= 48.60 ACRE-FT=
ADDHYD CROSS SECTION 12
IMPUT HYDROGRAPHE= 546 QUTPUT HYDROGRAPH= 7
Pt AK TIMES PEAX DISCHARGES PEAK ELEVATIONS

12.21 5SR1.P37 (NULL)

16.96 149,289 (NULL)

19.47 13R. K12 (NULL)

21.60 134,481 (NULL)

2359 130.677 (NULL)
TOTAL WATERs IN INCHES ON DRAINAGE AREA= 1.2€663 CFS=-HRS= 4020.76 ACPE-FT=
REACH CROSS SECTION 13
LENGTH= 970.00 INPUT COEFFICIENT= «9100 INPUT ROUTINGS= «00
AVERAGE WATER VELOCITY= 17,1R9 AVERAGE ROUTING COEFF= 9100 NUMBER OF ROUTINGS=
RUNOFF CROSS SECTION 13
AREA= o1l1 INPUT RUNOFF CURVE= 75.0 TIMF OF CONCENTRATION= «12
PEAK TIMES PEAK DISCHARGES PEAK ELEVATTONS

12.01 f. 097 \ (RUNOFF)

12.46 2.514 (RUNOFF)

12.96 1.¢98 (RUNOFF)

13.496 1.332 (RUNCFF)

13.56 1.NR7 (RUNOFF)

14.46 « 969 (RUNOFF)

14,96 « 892 (RUNOFF)

15.4¢€ s RN A (RUNOFF)

15.96 S0 (RIINOFF)

328.26

«06

332.28

o184



SUBROUTINE

SUBROUT INE

SUBROUTINE

SUBROUTINE

TINMF
«00
1.00
?2.00
3.00
4,00
Se0N0
(.00
T.0
Baly

N

TOTAL WATERe IN INCHES ON DRAINAGE ARFA= <:1::ji/// CFS=-HRS= 1052

ACRE-FT= .87
ADDHYD  CROSS SECTION 13 :
INPUT HYDROGRAPHS= 5.6 OUTPUT HYDKOGRAPH= 7
PEAK TIMES PEAK DTSCHARGES PEAK ELEVATIONS

12.22 579.9R6 (NULL)

16,96 150056 (NULL)

19.47 139,330 (NULL)

21.60 134,883 (NULL)

23.60 131.024 (NULL)
TOTAL WATERs IN INCHES ON DRAINAGE AREA=  1.2418 CFS-HRS= 4031.27 ACRE-FT= 333,14
RE ACH CROSS SFCTICN 14
LENGTHS .00 INPUT COEFFICTIENT=340.0000 INPUT ROUTINGSZ .91
AVERAGE WATER VELOCITYZ  ,000 AVERAGE ROUTING COEFF= ,0000 NUNBER OF ROUTINGS= 400
RUNOFF  CROSS SECTION 14
AREAS o T1 INPUT RUNOFF CURVEZ B8040 TIME OF CONCENTRATIONT .40
PEAK TINMES PEAK DISCHARGES PEAK ELEVATIONS

12.16 7a.832 (RUNOFF )

16.98 . 6a207 (RUNOFF)

19.46 A.T85 (RUNOFF)

20.45 4,224 (RUNOFF)

21.56 4.297 (RUNOFF)

2355 3.672 7 (RUNOFF )
TOTAL WATERs IN INCHES ON DRAINAGE ARFA=  .?2611  CFS=HRS= 119.64 ACRE-FT= (3.99
ADOMYD  CROSS SECTICN 14
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAK TIMFS PEAK NISCHARGES PEAK ELEVATIONS

12.21 652.514 — (NULL)

16.96 156,263 ! (NULL)

19.47 184,075 (NULL)

21.59 139.975 (NULL)

23.59 134,686 (NULL)

HYDROGRAPHs TZFRO= 400 DELTA 1= .10 DRAINAGE AREAZ  5.74

DISCHG 165.00  105.00  105.00  105.00 105,00  105.00  105.00  105.00  105.00  105.00
DISCHS 105.00  105.20  105.00  105.00  105.00  105.00 105,00  105.00  105.00  105.00
DISCHG 105.00  105.00  105.0C  105.00 105,00 105,00 105,00 105,00 105,00 105,00
DUSCHG 105.00  105.n0  105.00 105400  105.00 105,00 105,00  105.00 105,00 105,00
DTSCHG 10m.00  10%.00  10€.00  105.00 105,00 105,00 105,00 105,00 105,00 105,00
N1SCHG 1r%.00  105.70  1€5.0F  10%.00  105.00 105,00 105,00 105,00 105,00 105,00
NISCHG 105.00  105.00  10%.00 105,00  105.00  105.00 105,00 105,00 105,00  105.00
DISCHG 165.00  105.00  115.00  1C5.00 7,00  105.00  1€5.00  1€5.00 105,00 1057
NDITCHG 175.0N 1N8,70 175,07 1r5,0n «0Dn 105.7N 165.00 1NS.10

105,00

105.1



.
\ . .

\

10.00 DTSCHG 105,00 105.00 105.00 105.00 105.00 105,00 105.00 105,00 lOS.Ok 105,00
11,00 DISCHG 105,00 105.00 105,00 105,00 105,00 105.09 107.66 127.33 185.0 300.54
2 12.00 DI <CHG 461,02 599,73 652.07 617.38 587,95 ART . T4 435,41 390,29 348,96 315.31
13.00 DISCHG 291,21 271352 25853 245,22 234,74 227.40 221,50 215.46 209,21 203,82
14.00 DISCHG 1°9,94 196.F3 193.71 190.54 187.81 1RE (RA 184,24 12,43 180.48 178,77
E 15.00 DISCHG 177.54 17634 174,77 172.94 171.26 170,01 168.76 167.12 165.18 163.41
1€.30 DISCHG 162.10 161.00 159.R7 15R.73 15774 157.04 156.60 156.35 15624 156.22
17.00 DISCHG 156625 156,08 155,55 154,76 153.98 153.39 152,77 151.92 150.91 149,98
) 18.00 D1SCHG 149,28 148,58 147.68 146.62 145.66 144,9 144 .46 144,16 143,99 143.91
19,00 DISCHG 143,89 143,90 143,92 143.97 144,02 144.06 143,87 143.28 142.41 141,55
20,00 D1SCHG 140.R8 140.42 14C.14 139.97 139.R8 139.83 139.56 138,92 138,00 137.10
21.00 DI SCHG 136642 13€.20 136655 137.31 138,15 138,83 139,07 138,76 138,06 137.28
22.00 DISCHG 13f e b6 136.23 135,94 135.77 135.68 135,62 135,33 134,67 133.71 132,77
23.00 DISCHG 122.07 131.R% 132.1R 132.94 133.78 134,45 134,68 134.36 133.63 132.R3
24,00 DISCHG 122.11 130.29 126.57 121.50 116.%4 112.70 109,96 108,13 106495 106.21
25.00 DISCHG 105.75 105.46 105,28 105.16 105.10 105.06 105.03 105.01 105,00 105.00
26400 DI SCHG 105,00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
27.00 DI1SCHG 105,00 105.00 1P5.00 105.00 105,00 105,00 105.00 105.00 105.00 105.00
28.00 DISCHG 10%.00 105.C0 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
29.00 DISCHG 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
TOTAL WATERy IN INCHES ON DRAINAGF ARFA= 1.1205 CFS=-HRS= | 4150.,91 ACRE-FT= 343,03

ENDCMP




85 - >

EXECUTIVE CONTROL CARD 37A

EXECUTIVE CONTROL CARD wemesune

EXECUTIVF CONTPOL CARD 38
STARTING TIME= «00 R

ALTFRNATE NO.= 1

SUBROUTINE RUMOFF
AFEA= .47 INPUT
PCAK TIMES
12.20
19.45
21.61
2362

TATAL WATERs IN INCHES

SUBROUTINE REACH

LENGTH= 1700.00 1
AVERAGE WATER VELOCITY=

PCAK TIMES
12.24
19.46
21.65
23.6¢€

TOTAL WATERy IN INCHES

SUBROUTINE RUNOFF

AHEA=

CROSS SECTION
of? INPUT

PEAX TIMES
12.21
19.46
2163
23462

TOTAL WATERs IN INCHES

SUBROUTINE ADDHYD CROSS SECTION

INPUT HYDROGRAPHS= S46

PFAK TIMES
12.22
19.46
?1064
23.64

TNTAL WATFR,

TN TMCHES

CROSS SECTION

CROSS SECTION

OPFRATION DBASFLO,
OPFRATION
CPERATION COMRUT,

AIN DEPTH= (2,58 )

STORM NO.= 1

1
RUNOFF CURVE= 78,0
PEAK DISCHARGES
163.384
T.952
6« R59
5.934

ON DRAINAGF ARFA=

2
NPUT COEFFICIENT=
10,447 AVERA
PEAK DITCHAFGES
2hSe?RE
112.950
111.P43
110.°19

ON DRAINAGE AREA= 1

2

RUNOFF CURVE= T840
PEAX DISCHARGES
215,380
10,492
a,n51
T.A05

ON DRAINAGE AREA=

?
NUTPUT HYDROGRAP

PEAK DISCHARGES
479.PT4
123.443
120, #92
118.719

NPATMAGF ARLA=

oN

NEV BASE FLOWV= 105,00

FROM XSECTN/STRUCT
RAIN DURATION= 1,00

1/ 0
RAIN TABLE

TIME OF CONCENTRATION= «54
PEAK ELEVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
«8389

CFS=HRS= 254,45

«8600D INPUT ROUTINGS= «00

GE ROUTING COEFF= oR600
PEAK ELEVATIONS

(NULL)Y

(NULL)

(NULL)

(NULLD)
1.1892

CFS=HRS= 3393495

TIME OF CONCENTRATION= e 56
PEAX ELEVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
e84

CFS-HRS= 335.88

H= 7

PFAK ELFVATIONS
(NULL)
(NULL)
(NULL)
(NULL)
f.%022

CFS=HRC= 3729 .83

PASS=

TO XSECTN/STRUCT

NO.= 2

ACRE-FT=

NUMBER OF ROUTINGS=

ACRE-FT=

ACRE=-FT=

ACRE-FT=

2

14/ 0

SOIL CONDITION=

21.03

39

280.48

27.76

INRL,23

2



bS — DT

SUBROUTINE RLACH CROSS SECTION 3
LENGTH= 540,00 INPUT COFFFICIENT= «B8600 INPUT ROUTINGS= 00
AVERAGE WATFR VELOCITY= 10.443 AVFRAGE ROUTING COEFF= 8600 NUMBER OF ROUTINGS=
SUBROUTINE RUNOFF CROSS SECTION 3
AREA= 15 INPUT RUNOFF CURVE= BR1,.0 TIME OF CONCENTRATION= A7
PFAK TIMES PEAK DISCHARGES PEAK FLEVATIONS
l 12.14 69.219 (RUNCFF)
19.46 2.802 (RUNOFF)
21.58 24426 (RUNOFF)
23.58 2.092 (RUNOFF)
; TOTAL WATERe IN INCHES ON DRAINAGE AREA= «9975 CFS-HRS= 96 .56 ACRE-FT=
SUBROUTINE APDHYD CROSS SECTION 3
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PCAK TIMES PEAK DTSCHARGES PEAK ELEVATIONS
12.22 542.383 (NULL)
19.46 126.243 (NULD)
21.64 123,293 (NULL)
23.64 120.788 (NULL)
TOTAL WATERs IN INCHES ON DRAINAGE APEA= 4,7815 CFS-HRS= 3826 .40 ACRE-FT=
SUBROUTINE REACH CROSS SFCTION 4
LENGTH= 1000.,00 INPUT COEFFICIENT= «8700 INPUT ROUTINGS= «00
AVERAGE WATER VELOCITY= 11.377 AVERAGE ROUTING COEFF= «B700 NUMBER OF ROUTINGS=
SUBROUTINF RUNOFF CROSS SECTINN 4
AKEA= «0A INPUT RUNOFF CURVE= T75.0 TIME OF CONCENTRATION= 10
PEAK TIMFS PEAK DISCHARGES PEAK ELEVATIONS
11.97 29.217 (RUNOFF)
12.45 6.030 . (RUNOFF)
12.95 3.646 (RUNOFF)
13.45 ?¢740 (RUNOFF)
13.95 2,16R (RUNOFF)
14,45 1.RR9 (RUNOFF)
14.95 1,709 . (RUNOFF)
15.45 1.518 (RUNOFF)
15.95 1.308 (RUNOFF)
16.95 1.223 (RUNOFF)
TOTAL WATERs IN INCHES ON NRAINAGE AREA= «FB98 CFS-HRS= 26.T1 ACRE-FT=
SUBROUN

ANNHYN CRNSS SICTINN 4

12

316.21

«21



\ . .

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS \
12.24 5472.852 (NULL)
19.46 127.163 (NULL)
21.65 123.981 (NULL)
23.65 121,370 (NULL)
A
TOTAL WATERy IN INCHES ON DRAINAGE AREA= 4,5926 CFS=HRS= 3853.12 ACRE-FT= 318.42
SUBROUTINE REACH CROSS SECTION 5
LEMGTH= 1030.00 INPUT COEFFICIENT= «8700 INPUT ROUTINGS= «00
AVERAGE WATFR VELOCITY= 11,377 AVERAGE ROUTING COEFF= L8700 NUMBER OF ROUTINGS= 022
SURROUTINE RUNOFF CRDOSS SECTINN S
ARFA= «33 INPUT RUNOFF CURVE= B0,0 TIME OF CONCENTRATION= A7
PCA¥ TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.15 142.569 (RUNOFF)
16,95 R.014 (RUNOFF)
19.46 5773 (RUNOFF)
21.58 Se176 (RUNOFF)
Fj 23.58 4,467 (RUNOFF)
~ TOTAL WATERe IN INCHES ON DRAINAGE AFREA= e9424 CFS-HRS= 200.71 ACRE-FT= 16.59
\
6\ SUBROUTINE ADDHYD CROSS SFCTION 5
' O INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAX TIMES PEAK DISCHARGES PEAK ELEVATIONS
' 12.23 6T70.310 (NULL)
19.46 133.131 (NULL)
21.64 129,108 . (NULL)
23.64 125.788 (NULL)
TOTAL WATERe IN INCHES ON DRAINAGE AREA= 3.R7537 CFS-HRS= 4053.92 ACRE-FT= 335.02
SUBROUTINE REACH CROSS SECTION [
LENGTH= 600.00 INPUT COEFFICIENT= «AAND INPUT ROUTINGS= «00
AVERAGE WATER VELOCITY= 12.4€7 AVEPAGE ROUTING COEFF= .BROO NUMRER OF ROUTINGS= «12
SUBROUTINE RUNOFF CROSS SECTION [3
' ARF A= « 0% INPUT RUNOFF CURVF= 75.0 TIME OF CONCENTRATION= «13
PCAX TIMES \ PEAK DISCHARGES PEAK ELEVATIONS
11.98 Q22.H3S (RUNOFF)
12.46 g S.617 (RUNOFF)
12.95 3,014 (RUNOFF)
13.45 2770 (RUNOFF)
13.95 1.R0D (RUNOFF)

14,45 Vi E6R (KUNOFF)




o .

15.45 . 1.259 (RUNOFF)
15.95 1.088 (RUNOFF)
3 16495 1.017 (RUNOFF)
TOTAL WATERs IN INCHES ON DRAINAGE AREA= «£939 CFS-HRS= 22.39 ACRE-FT= 1.85
SUBROUTINE ADDHYD CFOSS SECTION 6
B INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
) 12.24 671,590 (NULL)
19.46 133,895 (NULL)
21.64 129,700 (NULL)
23.64 1264292 (NULL)
TOTAL WATERy IN INCHES ON DRAINAGE AREA=  3,7597 CFS=HRS= 4076435 ACRE-FT= 336487
SUBROUTINE REACH CROSS SECTION 7
LENGTH= 72000 INPUT COEFFICIENT=  .BROD INPUT ROUTINGS= 00
AVERAGE WATER VELOCITY= 12,467 AVEPAGE ROUTING COEFF= ,8800 NUMBER OF ROUTINGS= .14
Fq SUBROUTINE RUNOFF CROSS SECTION 7
oy APEA= .69 INPUT RUNOFF CURVE= 80.0 TIFE OF CONCENTRATION= .58
| PLAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
D 12.22 265.178 (RUNOFF)
— 19.45 12,483 (RUNOFF)
21.63 10.700 (RUNOFF)
23.63 9.216 (RUNOFF)
TOTAL VATERs IN INCHES ON DRAINAGE ARFA= «9429 CFS-HRS= 419.86 ACRE-FT= 34,70
SUBROUTINE ADDHYD CROSS SECTION 7
INPUT HYDPOGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PraK TIMES PEAK DISCHARGES PEAK FLEVATIONS
B 12.24 932,011 (NULL)
19.46 1464373 (NULL)
21.65 140, %R0 (NULL)
- 23.65 135,489 (NULL)
TOTAL WATER, IN INCHES ON DRAINAGE AREA=  2.9396 CFS-HRS= 4496 .25 ACRE-FT= 371.57
-
SUBROUTINE RLACH CROSS SECTION B
- LENGTH= 35C.00 INPUT COEFFICIENT=  ,9000 INPUT ROUTINGS= .00
AVERAGE WATFR VELOCITY= 15.300 AVERAGE ROUTING COFFF= ,9000 NUMBER OF ROUTINGS= .06

SURROUT RUNDFF CPNSS SECTIOM a




= .

PEAK TIMES PEAX DISCHARGFS PEAK ELFVATIONS
11.97 15.422 (RUNOFF)
= 12.45 3,462 (RUNOFF)
12.95 1.877 . (RUNOFF)
13.45 1,280 (RUNOFF)
= 13.95 1.MRO (RUNOFF)
14.45 «"A7 (RUNOFF)
14.55 otH7 (RUNOFF)
= 15.45 e 761 (RUNOFF)
15.95 e 6Sh (RUNOFF)
16495 «F13 (RUNOFF)
TOTAL WATERy IN INCHES ON DRAINAGE ARFA= «6903 CFS=HRS= 13,36 ACRE-FT= 1.10
SUBRROUT INE ANDHYD CRNSS SECTION ]
| INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.24 932,420 (NULL)Y
19.46 146, R34 (NULL)
21.65 140,719 (NULL)
23,65 135.775 (NULL)
)
tj TNTAL WATFRe IN INCHES ON DRAINAGF ARFA= 2.9115 CFS=-HRS= 4509,63 ACRE-FT= 372.68
] (‘\
; SUBROUT INE REACH CROSS SFCTION 9
e LENGTH= 750.00 INPUT COFFFICIENT= «9000 INPUT ROUTINGS= «00
CQ AVERAGE WATER VELOCITY= 15.300 AVFRAGE ROUTING COFFF= ,9000 NUMBER OF ROUTINGS= 12
SUBROUT INF RUNOFF CROSS SECTION )
AREA= 2.00 INPUT RUNOFF CURVE= 83,0 TIME OF CONCENTRATION= a1
.
PEAK TIMES PEAK DISCHARGFS PEAK ELEVATTONS
12.10 1109,321 (RUNOFF)
~ 16.95 53,487 (RUNOFF)
19.43 39,647 (RUNOFF)
21.55 34,470 (RUNOFF)
- 23.55 29.708% (RUNOFF)
TNTAL WATFPe IN INCHES ON DRAINAGE ARFA= 1.1146 "~ CFS-HRS= 1438, 64 ACRE-FT= 118.89
e
SUBROUTINE ADDHYD CROSS SECTION 9
- INPUT HYDROGRAPHS= %46 OUTPUT HYDROGRAPH= 7
PCAK TIMES PEAK NDISCHARGFS PEAK ELEVATIONS
- 12.15 1962.994 (NULL)
19.45 1B6,500 (NULL)
21.59 175.M0R (NULL)
~r 23.59 1654310 (NULL)Y

TATAL WATF®, 1IN INCHES GM DRAIMANFE ARFAZ ?2.094R CFS=-HRS= 594R,14 ACRE=-FT= 491,57




SUBROUTINE REACH CROSS SECTION 10 \
. LENGTH= £10.00 INPUT CCEFFICIENT=  ,9100 INPUT ROUTINGS= .00
" AVERAGE WATER VELOCITY= 17.189 AVERAGE ROUTING COEFF= 9100 NUMBER OF ROUTINGS= .12
SUBROUTINE RUNOFF CROSS SECTION 1C
A AREA= o17 INPUT RUNOFF CURVE= 75,0 TIMF NF CONCENTRATION= .33
PFAK TIMES PEAK DISCHARGFES PEAK ELEVATIONS
B 12.09 60.586 (RUNOFF)
16.96 3.430 (RUNOFF)
19.45 2.586 (RUNOFF)
20.45 2.288 (RUNOFF)
21.51 2.283 (RUNOFF)
22.45 1.999 (RUNOFF)
23.51 1,983 (RUNOTF)
TOTAL WATERe IN INCHES OM DRAINAGE AREA= «6970 CFS-HRS= 76447 ACRE-FT= 6.32
Fj SUBROUTINE ADDHYD CROSS SECTION 10
: INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
™
( PEAX TIMES PEAK DISCHARGFS PEAK ELEVATIONS
' 12.16 1997.601 (NULL)
(N 19.45 189,076 (NULL)
N 21.59 . 177.216 (NULL)
: 23.59 167.218 (NULL)
TOTAL WATERe IN INCHES ON DRAINAGE AREA=  2.042R CFS=HRS= 6024.77 ACRE-FT= 497.89
SUBROUTINE REACH CROSS SECTION 11 .
e LENGTH= 280.00 INPUT COEFFICIENT=  o9100 INPUT ROUTINGS= 400
AVERAGE WATER VELOCITY= 17.189 AVERAGE ROUTING COFFF= 9100 NUMBER OF ROUTINGS= .04
SUBROUTINE RUNOFF CROSS SECTION 11
AREA= e03 INPUT RUNOFF CURVE= T75.0 TIME OF CONCENTRATION= .10
PFAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
- 11.97 14,608 (RUNOFF)
12.45 3.415 (RUNOFF)
12.9% 1.823 (RUNOFF)
- 13.45 1,770 (RUNOFF)
13.95 1,084 (RUNOFF)
14.45 «945 (RUNOFF)
- 14.95 k55 (RUNOFF)
15.45 . 159 (RUNOFF)
15.95 e 654 (RUNOFF)
- 16495 o612 (RUNOFF)

TATAL WATFR4 TN INCHFS OM NRAIMAGE APFAZ .-RAY7 CFS-HRC= 1, 2R ACRF=-FT= 1.10




~/

Ja——

bo->ar

SUBROUTINE

TIME
«00
1.00
2.00
3.00
4,00
5.C0
6.00
7.00
A.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18. 00
19.00
2000
21.00
22.00
23.09
24.00
25.00
26000
27.00
2R8.00
29.00

SUBROUT INE

SURROUT INF

ADNDHYD CROSS SECTION 11
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS

12.16 1996.76° (NULL)

19.45 189.%35 (NULL)

21460 177.559 (NULL)

23.59 167.508 (NULL)

HYDROGRAPHy TZ2ERO= «00 DELTA 7= .10 DRATINAGE AREA= 4.60

D1SCHG 105.00 105.00 105.0C 105.00 105,00 105.00 105.00 105.00 105.00
DISCHG 105,00 105.00 105.00 105.00 105,00 105,00 105.00 105.00 105,00
DISCHG 105.00 105,00 105.00 105.00 105.00 105.00 105.00 105.00 105,00
DISCHG 105,00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
DISCHG 105,00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
DISCHG 105.00 105,00 105,00 105,00 105,00 105,00 105,00 105.00 105.00
DISCHG 105.00 105.00 105.0C 105.00 105.00 105.00 105.00 105.00 105.00
DISCHG 105,00 105.00 105.00 105,00 105,00 105,90 105,00 105,00 105.00
DISCHG 105,00 105.00 105,00 105.00 105,00 105,00 105,00 105,00 105.00
DISCHG 105.00 105.00 105.0C 105.00 115,00 105.04 105.22 105.62 106.29
DISCHG 108,05 109.13 110.50 112.15 113.93 115.77 117.98 121.12 125.15
DISCHG 134.04 139.61 148,34 159.98 172,98 190,25 254,87 457,18 B00.50
DISCHG 1663.29 1953.51 19R0.F0 1784.50 1511.49 126R.78 1075.38 914.16 778.06
DISCHG 595,32 539.54 494,17 455.76 425,06 404,41 387.21 370.58 354,14
DISCHG 329.80 321.41 31X,2R 305,20 29R,.23 293.08 2RBe.66 284,00 279.10
DISCHG 271.46 268.30 264 .40 259,96 25585 252.69 249,54 245.59 241,07
DITCHG 233.68 230695 228,22 225446 223.10 22133 220.12 219.37 21R.94
DISCHG 218.63 21R.12 216.87 215.04 213.22 211.76 210.26 208.31 206.01
DISCHG 202422 20057 19R,52 19615 193.96 192.29 191.13 190. 36 189.89
DISCHG 189.48 189 .42 189,41 189,43 189,47 189,48 189,02 187.7A 185.86
DISCHG 182.46 181.38 1P0.67 180.23 179.97 179.79 179.18 177.80 175.84
DISCHG 172.40 171.82 177.44 173,93 175.62 177.03 177.56 176.95 175.47
DISCHG 172.44 171.46 170,80 170,38 170,13 169.95 169,32 167.93 165.93
DISCHG 162 .41 161.84 162.47 163.93 . 165.63 167.00 167.51 166.88 165.40
D1SCHG 16714 15R .42 165N.R3 180,48 130.19 121.99 116.03 112,03 109.42
DISCHG 106.73 106.07 105.66 105.40 105.24 105.14 105.0R 105,04 105.02
DISCHG 105.00 105.C0 105.00 165.00 105.00 105,00 105.00 105.00 105.00
DISCHG 115,00 105.00 105.00 105.00 105,00 105.00 105.00 105.00 105.00
DISCHG 105,00 105.00 105.0C 105.90 105,00 105.00 105,00 105.00 105,00
DISCHG 10%.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
TCTAL WATFRy IN INCHES ON DRAINAGE AREA= 2.0339 - CFS=HRS= 6038.12 ACRE-FT= 498
REACH CROSS SECTION 1?2 .
LENGTH= 440.00 INPUT COEFFICIENT= «9100 INPUT ROUTINGS= «00
AVERAGE WATER VELOCITY= 17.1P9 AVERAGE ROUTING COEFF= 9100 NUMBER OF ROUTINGS= «06
RUNOFF CROSS SECTION 12
AREA= «32 INPUT RUNOFF CURVE= 79,0 TIME OF CONCENTRATION= « 38
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS

12.1° 149,17 (RUNOTF)

105.C0
105.00
105.00
105.00
105.00
105,00
105.00
105,00
105.00
107.12
129.54
1227.49
672.00
340,12
2T74.72
236.90
218.73
203.R8
189.63
183.96
173.91
173.82
163.94
163.72
107.77
105.01
105,00
105.00
105.00
105.00

<99



19.45 5612 (RUNOFF)
20.45 4,955 (RUNOFF)
E 21.52 4,925 (RUNOFF)
22.45 4,211 (PUNOFF)
23.52 : 4,266 (RUNOFF)
TOTAL WATERy IN INCHES ON DRAINAGE APEA= «R896 CFS-HPS= 183.72 ACRE=FT= 15.18
’ SUBROUTINE ADDHYD CROSS SECTION 12
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.16 2124.018 (NULL)
19.45 195,141 (NULL)
' 21.59 182,410 (NULL)
| 23.59 171.712 (NULL)
TOTAL MATERs IN INCHES ON DRAINAGE APFA= 1.9595 CFS-HRS= 6221.84 ACRE-FT= 514.17
SUBROUTINE REACH CROSS SECTION 13
LENGTH= 970.00 INPUT COEFFICIENT= 9100 INPUT ROUTINGS= <00
F# AVERAGE WATER VELOCITY= 17.189 AVERAGE ROUTING COEFF= 49100 NUMBER OF ROUTINGS= 14
Y
\ SUBROUTINE RUNOFF CROSS SECTION 13
3 AREA= .11 INPUT RUNOFF CURVE= 75.0 TIME OF CONCENTRATION= «1?
(9)}
PEAK TIMES PEAK NISCHARGES PEAK ELEVATIONS
11.98 51.032 (RUNOFF)
12.46 12,369 CRUNOFF)
12.96 Ceh5A (RUNOFF)
13.45 5.003 (RUNOFF)
13.95 3.563 : (RUNOFF)
14.45 3.456 (RUNOFF)
14.95 3.12% (RUNOFF)
15.45 2.774 (RUNOFF)
15.95 2.395 (RUNOFF)
16.95 2.238 (RUNOFF)
- TOTAL WATER, IN INCHES ON DRAINAGE AREA= «6927 ~ CFS=-HRS= 49,17 ACRE=-FT= 4,06
SUBROUT INE ADDHYD CROSS SECTION 13
INPUT HYDROGRAPHS= %546 OUTPUT HYDROGRAPH= 7
PCAK TIMES PEAK DPISCHARGES PEAK ELEVATIONS
12.17 2124.523 (NULL)
19.45 196,F19 (NULL)
21.60 1643.7C4 (NULL)
23460 172.R05 (NULL)
TATAL WATFRy IN INCHES ON DRAINAGE AREA= 1.9318 CFS-HRS= 6271400 ACRE=FT= 518424




Y

we

SUBROUTINE

SUBROUTINE

SUBROUTINE

TINE
«00
1.00
2,00
3.00
..00
5.00
6.00
7.00
8.00
Q.00
10.00
11.00
12.00
13.00
14,00
15.00
16.00
17.00
18,0
19.00
20.00
21.00
22.00
23.00
24.00
25"
26 .

RC ACH CROSS SECTION 14 \
LENGTH= .00 INPUT COEFFICIENT=340,0700 INPUT ROUTINGSS 91
AVERAGE WATER VELOCITY= 2000 AVERAGE ROUTING COEFF= 0000 NUMBER OF ROUTINGS= .00
RUNOFF CROSS SECTION 14
AREA= .71 INPUT RUNOFF CURVE= R0,0 TIMF OF CONCENTRATION=  ,A0
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS

12.11 330,999 (RUNOFF)

16.96 17.235 (RUNOFF)

19.45 12,854 (RUNOFF)

21.55 11.217 (RUNOFF )

23.55 9.694 (RUNOFF)
YOTAL WATERs IN INCHES ON DRAINAGE AREA= .9429 CFS=-HRS= 432.07 ACRE-FT= 35.71
ADDHYD CROSS SECTION 14
INPUT HYDROGRAPHS= 546 OQUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS

12.16 ‘2443.640 ~y (NULL)

19.45 209.673 (NULL)

21.59 194,899 (NULL)

23.59 182,475 (NULL)

HYDROGRAPHy TZERO= <00 DELTA T= .10 DRAINAGE AREA= 5,74

DISCHG 105,00 105400 105.00 105.00 105.00 105.00 105400 105.00 105.00 105.00
DISCHG 105,00 105,00 105,00 105,00 105,00 105,00 105,00 105,00 105.00 105.00
DI SCHG 105,00 105400 105.00 105.00 105.00 105.00 105.00 105.00 105400 105.00
DISCHG 105,00 105.00 105,00 125.00 105,00 105.00 105,00 105,00 105,00 105,00
DISCHG 175.00 105.00 105.00 105.00 105.00 105,00 10500 105.00 105,00 105,00
DISCHG 105,00 105.00 105.00 105,00, 105,00 105,00 105,00 105,00 105.00 105,00
DISCHG 105.00 105.00 105.00 105.00 105,00 105,00 105,00 105.00 105.00 105.00
DISCHG 105. 00 105.00 105.00 105.00 105,00 105,00 105,00 105400 105,00 105.00
DISCHG 195400 105.00 115,00 105,00 105.00 105400 105.00 105400 105.00 105.00
D1SCHG 105.00 105.00 165400 105.00 105.00 105.03 105.19 105.54 106415 106.95
DI SCHG 107.86 108.91 110.22 111.81 113.59 115.52 117.93 121.41 126409 131.42
DISCHG 137.06 143,93 154.37 168,38 174,32 204,94 285,11 535,62 963.64 1498.83
DISCHG 204R.55 2397.76 2418.61  2162.10  181°,07  1524.48  128R.79  1091.80 925.57 795.87
DISCHG 703.63 6364048 581,05 534,44 498,38 472,73 451,92 a31,61 411,53 394,45
DISCHG 381,98 171,75 361,77 351,79 343,28 337,09 331,67 325,89 319,84 314.53
DISCHG 31059 306466 301,78 296,27 291,24 287,42 283,51 278456 272492 267.79
DI SCHG 263.90 260455 25718 252,79 250,89 248,77 247,34 206,45 245,95 245.71
DISCHG 245,60 244,92 243,31 241,02 230,77 237.01 235,13 232.68 229.82 227.19
DISCHG 225419 223.14 220.56 217.61 214,93 212.90 211.50 21060 210,06 209,73
DISCHG 209.57 209.50 209.50 209.52 209,58 209,60 208,96 207431 204.95 202,60
DISCHG 20077 199,48 198.63 198.11 197.80 197.60 19679 195.01 192.85 190.15
DISCHG 18R, 31 1R7.71 18R.58 190.50 19261 194,22 194.89 194,02 192.14 190.09
D1 SCHG ‘1R8 .41 187.23 186,43 185,93 185,63 185,44 184,60 182,79 180.28 177,82
DI TCHG 175.96 175.35 176.21 178412 180,24 181,93 162,46 181.58 179.68 177.59
DISCHG 175. 71 170.79 1£1.08 147.95 135.20 125,25 11R,11 113.31 110,21 108,24
DISCHG 107.01 10€ .24 105,76 105.45 105,27 105.16 105.09 105.05 105,02 105,01
NTSCHG 175,00 105,00 105.00 105400 25.00 105,00 105,00 105

175.C0

105.0N



-
28.00 D1SCHG 105,00 105.00 105,00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
29.00 DISCHG 105.00 105.00" 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
-
TOTAL WATERy IN INCHES ON DRAINAGE AREA= 1.8095 CFS=-HRS= 6703.07 ACRE=-FT= 553.94

ENDCMP




"=

EXECUTIVE CONTROL CARD 394 OPERATION BASFLOs , NEW BASF FLOV= 105.00
N EXECUTIVE CONTROL CARD ®®wuwunw OPERATION '
EXECUTIVE CONTROL CARD 40 OPERATION COMPUT, FROM XSECTN/STRUCT 1/ ©
STARTING TIMF= «00 RAIN DEPTH= 4,05, RAIN DURATION= 1,00 RAIN TAB
N ALTFRNATE NO.= 1 STORM NOe= 3 =
: SUBROUT T NF. RUNOFF/ CROSS SECTION 1
AREAZ ™ .47 INPUT RUNOFF CURVE= 78,0 TIME OF CONCENTRATION= 54
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.17 397.265 (RUNOFF)
19.3R8 15.%3 (RUNOFF)
21.61 13.152 (RUNOFF)
1 23.62 11.215 (RUNOFF)
| il
TOTAL WATERs IN INCHES ON DRAINAGE AREA= 1.9232 CFS=-HRS= 583.36
tq SUBROUTINE REACH CROSS SECTION 2
LENGTH= 1700.00 INPUT COEFFICIEMT= «B600 INPUT ROUTINGS= «00
q\ AVERAGE WATER VELOCTITY= 10.443 AVERAGF ROUTING COEFF= L8600 NUM
3 PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
oo 12.22 495,145 (NULL)
19.44 120.365 (NULL)
21.65 118.123 (NULL)
23.6F 116.2R7 (NULL)
TOTAL WATERe IN INCHES ON DRAINAGE ARFA= 12.2736 CFS=-HRS= 3722.87
SUBROUT INE RUNOFF CROSS SECTION P g
AREA= e62 . INPUT RUNOFF CURVF= 78,0 TIME OF CONCENTRATION= 56
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.18 524,59% (RUNOFF)
19.45 20.276 (PUNOFF)
21.62 17.156 (RUNOFF)
23.62 14,R8?2 (RUNOFF)
TOTAL WATFRy IN INCHES ON DRAINAGE AREA= 1.9254 CFS=HRS= 770.41
v
SUBROUTINE ADDHYD CROSS SFCTION 2
v IMPUT HYDROGRAPHS= 5,46 OUTPUT HYDROGRAPH= 1
PFAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
v 12.20 101R, 291 (NULL)
17.39 140.629 (NULL)Y
21.63 135,474 (NULL)
- 23.64 131.160 (NULL)Y
TOTAL WATFRe TN TMCHFS (N NRAINAGE ARFA= £e30TS CFS=HPS= 4493,2R

PASS=

TO XSECTN/STRUCT

LE NO.= 2
ACRE-FT=
RER OF ROUTINGS=

ACRE=-FT=

ACRE=-FT=

ACRE=-FT=

3

147 0

«39

307.66

——

{ 63467

XT1.32

aB8.21

SOIL CONDITION= 2



SUBROUTINE

SUBROUTINE

SURROUTINE

SUBROUTINE

SUBROUTINE

SUBROUT

REACH CROSS SECTION 3
LENGTH= 540,00 INPUT COEFFICIENT= «B600 INPUT ROUTINGS= .00
AVERAGE WATER VELOCITY= 10,443 AVERAGE ROUTING COEFF= L8600 NUMBER OF ROUTINGS=
RUNOFF CROSS SFCTION 3 :
AFEA= 0 .15 INPUT RUNOFF CURVE= 81,0 TIME OF CONCENTRATION= Y
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.12 ‘158,664 (RUNOFF)
19.45 T53196” (RUNOFF)
21.58 4,470 (RUNOFF)
23.58 3.R37 (RUNOFF)
TOTAL VATERe IN INCHES ON DRAINAGE ARFA=  2.1584 CFS=HRS= 208.94 ACRE=FT=
ADDHYD CROSS SECTION 3
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.19 1159.764 (NULL)
19.45 145.936 (NULL)
21.64 139.898 (NULL)
23.64 134.°53 (NULL)
TOTAL MATERs IN INCHES ON DRAINAGF AREA=  5.8759 CFS-HRS= 4702,24 ACRE=-FT=
REACH CROSS SECTION &
LENGTH=  100C.00 INPUT COEFFICIENT= +B700 INPUT ROUTINGS= «00
AVERAGE WATER VELOCITY= 11,377 AVERAGE ROUTING COEFF= 8700 NUMBER OF ROUTINGS=
RUNOFF CROSS SECTICN &
AREA= (e06 INPUT RUNOFF CURVE= T75.0 TIME OF CONCENTRATION= e10
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
11.96 71040 (RUNOFF)
12.45 15.108 (RUNOFF)
12.95 T.FB1 (RUNOFF)
13.45 5,882 (RUNOFF)
13.95 4,578 (RUNOFF)
14.45 3.159 (RUNOFF)
14.95% 3.558 (RUNOFF)
15.45 3,143 (RUNOFF)
15.95 2.697 (RUNOFF)
16.95 2,502 (RUMNOFF)
TOTAL WATER, IN INCHES ON DRAINAGE AR[TA= 1.6023 CFS-HRS= 65414 ACRE-FT=
AT DHYN FRACS SFCTICN A

012

17.27

388,59

21



ot ->1ML

SUBROUT INE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUT]NE

PEAK TIMES
12.21
19.45
21465
23.65

TOTAL WATERe IN INCHES ON D

RE ACH
LENGTH=

CROSS SECTION 5
1030.00 INPUT

AVERAGE WATER VvELOCITY= 11

RUNOFF
AREA=

CROSS SECTION 5
33 INPUT RUNO

PCAK TIMES
12.12
lq.QG
21.58
23.58

TOTAL WATERe IN INCHES ON D

ADDHYD CROSS SECTION 5
INPUT HYDROGRAPHS= 546

PEAK TIMES
12.20
19.45
21.64
23.64

TOTAL WATERe IN INCHES ON D

REACH
LENGTH=

CROSS SECTION 6
600.00 INPUT

AVERAGE WATER VELOCITY= 12

RUNOFF
AREA=

CROSS SECTION 6
«05 INPUT RUNO

PEAK TIMES
11.97
12.45
12.95
13.45
13.95
14,45
14,95

PEAK DISCHARGES
1162.€45
147.695
141.265
136.099

RAINAGE

ARFA= 5.6824

COEFFICIENT= <8700

«377

FF CURVE= 80,0
PEAK DISCHARGES
326.939
11,224
9.662
8,298
RATNAGE

AREA= . 2.,0780

OUTPUT HYDROGRAPH= 7

PEAK NISCHARGES
1458.511
158,912
150.R48

144,320 “

RAINAGE AREA= 4.,9530

COEFFICIENT= +«B800

<467

FF CURVE= 75.0
PEAK DISCHARGES
564379
12,427
6519
4.“‘.1
3.F01
3,288

SRS

AVERAGE ROUTING COEFF=

AVERAGE ROUTING COEFF=

PEAK FLEVATIONS

*(NULL)
(NULL)
(NULL)
(NULL)

CFS-HRS=

INPUT ROUTINGS=

<2700

TIME OF CONCENTRATION=

A7617

o41 ACRE=-FT=

NUMBER OF RODTINGS=

A7

PEAK ELEVATIONS

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

CFS-HRS=

YY)

PEAK ELEVATIONS

(NULL)
(NULL)
(NULL)
(NULL)

CFS=HRS=

INPUT ROUTINGS=

«RBOD

TIME OF CONCENTRATION=

5210

«00

PEAK ELEVATIONS

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNDFF)

56 ACRE=-FT=

217

ACRE-FT=

NUMRER OF ROUTINGS=

3

393.98

022

3657

430,58

012



-~

SUBROUT INE

SUBROUT INE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

15.95 2243 (RUNOFF)
1695 2.CRO —_ (RUNOFF)
TOTAL WATERe IN INCHES ON DRAINAGE AREA= 1.6936 CFS=-HRS= 54 .65 ACRE-FT=
ADDHYD CROSS SECTION 6
INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PLAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.21 1464,704 (NULL)
19.45 1A0.456 (NULL)
21.64 152.036 (NULL)
2364 145,324 (NULL)
TOTAL WATERy JN INCHES ON DRAINAGE AREA= 4,8560 CFS-HRS= 5265402 ACRE-FT=
REACH CROSS SECTION T
LENGTH= 720.00 INPUT COEFFICIEMT= «8800 INPUT ROUTINGS= «00
AVERAGE WATER VELOCITY= 12.467 AVERAGE ROUTING COEFF= oB800 NUMBER OF ROUTINGS=
RUNOFF CROSS SECTION 7
AREA= «69 INPUT RUNOFF CURVE= PR0.0 TIME OF CONCENTRATION= «58
PEAK TIMES PEAK DISCHARGES PEAK FLEVATIONS
12.19 611.441 (RUNOFF)
21.63 19,975 (RUNOFF)
23.63 17.119 (RUNOFF)
TOTAL WATER, IN INCHES ON DRAINAGE AREA= 2.0791 CF S=-HRS= 925.85 ACRE=-FT=
ADDHYD CROSS SECTION 7
INPUT HYDROGRAPHS= Se6 OUTPUT HYDPROGRAPH= 7
PLAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.21 2066, 022 (NULL)
21.64 171.976 (NULL)
23.64 162.408 (NULL)
TOTAL WATER, 1IN INCHES ON DRAINAGE ARFA= 4,0477 CFS-HRS= 6191,02 ACRE-FT=
RCACH CROSS SECTION 8
LENGTH= 350.00 INPUT COEFFICIENT= 9000 INPUT ROUTINGS= «00
AVERAGE WATER VELCCITY= 15300 AVERAGE ROUTING COEFF= ,9000C NUMBER OF ROUTINGS=
RUNOFF CROSS SECTION 8
AREA= «03 INPUT RUMOFF CURVE= T75.0 TIME OF CONCENTRATION= 07

P AK TIMFS PrLAK NICCIUBREES

PFEAK FLFVATIOMS

.052\‘

435.10

o14

76.51

511.63

.06



~ZE = Y

(X4

(X4

(X4

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUTINE

SUBROUT”

12.45
12.95
13.45
13.95
14,45
14.95
15.45
15.95
16.95

Te643
3.967
2.298
1,985
1.785
1.576
1.351
1,254

TOTAL WATERs IN INCHES ON DRAINAGE AREA=

ANDHYD CROSS SECTION 8
INPUT HYDROGRAPHS= 546

PCAK TIMES
12.22
21.65
23465

TOTAL WATER,

REACH
LENGTH=

CROSS SECTION 9
750,00 INPUT

AVERAGE WATER VELOCITY=

RUNOFF
AREA=

CROSS SECTION 9
e

PEAK TIMES
12.09
19.39
21.55
23.55

15.

INPUT RUMOFF CURVE=

PEAK DISCHARGES
20T, R4
172647
162,968

IN INCHES ON DRAINAGE AREA=

COEFFICIENT=

300

83.0

PFAK DISCHARGES
2347.550
T1.641
61,956
53.181

TOTAL WATFRy IN INCHES ON DRAINAGE AREA=

ADDHYD CROSS SECTION 9
INPUT HYDROGRAPHS= 546
PEAK TIMES

12.13

19.38

21.59
23.59

PEAK DISCHARGES
4272.460
2560431
234,2RR
215,850

TOTAL WATFRe IN INCHES ON DRAINAGE AREA=

RE ACH

LENGTH= R10,00 INPUT

CROSS SECTICN 10

COTFFICIENT=

1.6789

OUTPUT HYDROGRAPH= 7

4,0181

«9000

AVERAGE ROUTING COEFF=

TIMF OF CONCENTRATION=

243253

OUTPUT HYDROGRAPH= 7

3.7487

«9100

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

CFS=-HRS=

PEAK ELEVATIONS

(NULL)
(NULL)
(NULL)

CFS=-HRS=

INPUT ROUTINGS=

«9000

PEAK FLEVATIONS

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

CFS-HRS=

PEAK ELEVATIONS

(NULL)
(NULL)
(NULL)
(NULL)

CFS-HRS=

PUT ROUTINCGS=

32.51 ACRE~FT= 2.69
6223457 ACRE-FT= 514,32
«00
NUMBER OF ROUTINGS= e12
..1
3001.34 ACRE-FT= 248,03
9225.12 ACRE-FT= 762.36

.00



Ct -2 T

SUBROUT INE

SUBROUTINE

SUBROUTINE

SUBROUT INE

SUBROUTINE

AVERAGE VATER VELOCITY= 17.189 AVERAGF ROUTING COEFF= 9100 NUMBER OF ROUTINGS= 012

RUNOFF  CROSS SECTION 10

AREAs  \e17 INPUT RUNOFF CURVE= T5.0 TIME OF CONCENTRATION= o33
N~
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.07 157.086 (RUNOFF)
16.95 7.025 (RUNOFF)
19.45 5.221 (RUNOFF)
21.51 4.570 (RUNOFF)
23.51 3,943 (RUNOFF)
TOTAL WATERs IN INCHES ON DRAINAGE AREA= ' 1.7022 CFS-HRS= 18676 ACRE=-FT= 15.43
ANDHYD CROSS SECTION 10
INPUT HYDROGRAPHS= S4¢6 OUTPUT HYDROGRAPH= 7
PFAK TIMES PEAK DISCHARGFS PEAK ELEVATIONS
12.14 43B6.975 (NULL)
19.39 261.641 (NULL)
21.59 238,719 (NULL)
23.59 219.654 (NULL)
TOTAL WATERs IN INCHES ON DRAINAGE AREA=  3.1912 CFS=HRS= 9411.87 ACRE-FT= 777.80
RC ACH CROSS SECTION 11
LENGTH= 280400 INPUT COEFFICIENT= 9100 INPUT ROUTINGS= .00
AVERAGE WATER VELOCITY= 17.189 AVERAGE ROUTING COEFF= 9100 NUMBER OF ROUTINGS= .04
RUNOFF  .-CROSS SECTION 11 ’
APFAZ= \:gj INPUT RUNOFF CURVE= 7540 TIME OF CONCENTRATION= 10
PEAK TIMFS PEAK DISCHARGES PEAK ELEVATIONS
11.96 35.520 (RUNOFF)
12.45 7.554 (RUNOFF)
12.95 3.940 (RUNOFF)
13.45 2.721 (RUNOFF)
13.95 2.2R9 (RUNOFF)
14 .45 1,979 . (RUNOFF)
14.95 1.779 (RUNOFF)
15.45 1.571 ARUNOFF)
15.95 1.348 (RUNOFF)
16.95 1.251 = (RUNOFF)
TOTAL WATFRs IN INCHES ON DRAINAGE APEA=. 146823 CFS-HRS= 32.57 ACRE-FT= 2.69
S
ADDHYD CROSS SECTION 11
1PUT HYDROGRAPHS= 546 CUTPUT HYDROGRAPH= 7

PEAK TIMES PEAK DPISCHARGFS PEAK FLEVATIONS



- .

19.39 262561 (MULL)
21.59 239,409 (NULL)
= 23.59 2204234 (NULL)
TIME HYDROGRAPHe T2ERO= .00 DELTA T= .10 DRAINAGE AREA= 4,60
b2 « 00 NISCHG 105.00 105.N0 105.00 105.00 105.00 105.00 105400 105,00 105.00 105.00
1.00 DISCHG 105.00 105.00 105.00 105.00 105.00 105.00 105400 105.00 105.00 105.00
2.00 DISCHG 105.00 105.00 105.00 105.00 105.00 105,00 105400 105.00 105.00 105.00
& 3,00 DISCHG 105,00 105.00 105,00 105.00 105,00 105,00 105,00 15,00 105.00 105.00
4.00 DISCHG 105.00 105,00 105.00 105.00 105,00 10500 105400 105.00 105.00 105.00
5400 DISCHG 105,00 105.00 105,00 105.00 105.00 105.00 105400 105.00 105.00 105.00
= 6.00 DISCHG 10500 105.00 15400 105.00 105.00 105.00 105400 105,00 105.00 105,00
!7.00 DISCHG 165.00 105.00 105,01 105,07 105,32 105.80 10648 107,28 108,15 109.05
R.00 DISCHG 109.97 110,98 112,21 113.65 115.20 116,78 118,48 120.40 122.51 124,69
o 9.00 DISCHG 12686 129.26 130,19 13564 139,24 142,76 146443 150,73 15562 160,64
0.00 DISCHG 165049 171.04 178.46 187.53 196.90 205.65 215460 229.07 245.55 262.43
11.00 DISCHG 778,23 297.73 327.11 364,54 403.19 450,98 645.64 1175.25 2001.10 2942.31
12.00 DISCHG 3IP22.R4 4335,73  428H.T8 3792.07 3156437 2596481 2152436 1789.60 1491.03 1261.48
13.00 DISCHG 1095, 91 975.59 879.17 798,93 736.R3 692.03 656408 622.00 5A8.91 560, R4
14.00 DISCHG 540.04 523.03 506468 490.62 076477 466.41 A57.43 A4R,.09 438,38 429,72
- ti 15.00 DISCHG 423,16 a16.76 409405 400.36 352434 386408 379.83 372.11 363.37 355.33
16.00 DISCHG 349,05 343,67 33R.32 332.99 32A,38 324,90 322.48 320,93 319,98 319.45
N~ 17.00 DISCHG 319.14 318,04 315.59 312.06 308,56 305.73 302.79 299.04 294.65 290.58
1R.00 DISCHG 287.39 2R4,19 2R0.27 275.77 271.62 268443 26617 264.67 263.73 263.16
/ 19.00 DISCHG 262483 262465 26257 262.55 262.56 262.54 261.60 259.18 255465 252,09
+J 20.C0 DISCHG 249,2% 247.19 245 4R? 244,95 244,41 244,02 242,84 240,23 236459 233,00
N 21.00 DISCHG 230.15 229.06 230.14 232.84 235490 238.4R 239,41 23Re?5 235452 232,46
22.00 DISCHG 229.89 228.04 226616 225.95 225.45 225.10 223%.88 221429 217.60 213,92
23.00 DISCHG 211.07 210.00 211.06 213.76 2164 R0 219.33 220.23 219,07 216.35 213.26
‘ 24.00 DISCHG 210434 203.40 109,43 170.49 151.63 136.55 125.52 118.10 113.25° 110.18
25,00 DI SCHG 108,24 107.01 106424 105.75 105.45 105.27 105.16 105.08 105.04 10501
26400 D1 SCHG 105.00 105,00 1054090 105.00 105,00 105,00 105,00 105.00 105.00 105,00
) 27.00 DI SCHG 165.00 105.C0 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
28.L0 D1SCHG 135.00 105400 105,00 105,00 105,00 105,00 105,00 105,00 105,00 105.00
29.00 DISCHG 105,00 105,00 105,00 105,00 105.00 105.00 105,00 105,00 105.00 105,00
TOTAL WATERe IN INCHES ON DRAINAGE ARFA= 3.1R13 CFS-HRS= 9444,43 ACRE=-FT= 780.49
ar
SUBROUTINE REACH CROSS SECTION 12
LENGTH= 440,00 INPUT COEFFICIENT= «9100 INPUT ROUTINGS= «00
[ T4
AVERAGE WATER VELOCITY= 17.189 AVFRAGE ROUTING COEFF= 9100 NUMBER OF ROUTINGS= .06
o
SUBROUTINE RUNOFF CROSS SECTION 1?
AKFA= 32, INPUT RUNOFF CURVF= 79.0 TIME OF CONCENTRATION= o34
- # .
PEAK TIMES PEAK DISCHARGES PEAK CLEVATIONS
12.06 X44,K00 (RUNOFF)
s 16.95 14,456 (RUNOFF)
19.45 10.686 (RUNOFF)
21.51 9,15 (RUNOFF)
= 23.%2 Re 2% (RUNOFF)

TGTAL WATEPe IN INCHFS ON DPRPINAGE ARCA= 2.0000 CFS=HPS= A1T.08 AFRE=-FT= 34,13



Sg—= DI

SUBROUTINE ADDHYD

PEAK TIMES
12.14
19.39
21.59
'23.59

TOTAL VATER,

SUBROUTINE REACH
LENGTH=

AVERAGE WATER VELOCITY=

SUBROUTINE RUNOFF
AREA= 11

PEAK TIMES
11.97
12.45
12.95
13.45
13.95
14,45
14.95
15.45
15.95
16.95

TOTAL WATER,

SUBROUTINE ADDHYD

PEAK TIMES
12.15
19.40
21.60
23459

TOTAL VWATER,

SUBROUTIMNE RLACH
LENGTH=

AVERAGE WATER VELOCITY=

SUBROU1 RUNOFF

CROSS SECTION
INPUT HYDROGRAPHS= 546

CROSS SECTION
970.00

CROSS SECTION
INPUT RUNOFF CURVE=

CROSS SECTION
INPUT HYDROGRAPHS= S4¢6

CRNSS SECTION
INPUT COEFFICIENT=340,0000

CRNSS SFCTICN

PEAK DISCHARGES
A6R7,683
273.233
2484602
228.146

IN INCHES ON DRAINAGE AREA=

INPUT COEFFICIENT=

OUTPUT HYDROGRAPH= 7

PEAK ELEVATIONS

(NULL)
(NULL)
(NuULL)
(NULL)

3.1045 CFS=HRS=

9100 INPUT ROUTINGS=

AVERAGE ROUTING COEFF= ,9100

PEAK DISCHARGES

125,874
27.798
14,389
10.671

B8.371
T.243
6e506
SeT44
4,937
4,579

IN INCHES ON DRAINAGE AREA=

PEAX DISCHARGES
4691.€04

2764608
251.191
230234

IN INCHES ON DRAINAGE AREA=

7560

TIME OF CONCENTRATION=

9857.50 ACRE-FT=

«00

NUMBER OF ROUTINGS=

12

PEAK ELEVATIONS

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

1.6903 CFS=-HRS=

OUTPUT HYDROGRAPH= 7

PEAK ELEVATIONS

(NULL)
(NULL)
(NULL)
(NULL)

3.0736 CFS-HRS=

INPUT ROUTINGS=

AVERAGE ROUTING COEFF= 0000

120,00 ACRE=-FT=
9917,52 ACRE=FT=
921

NUMBER OF ROUTINGS=

814,62

824,54

«00



PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12,09 752.894 (RUNOFF)
= 16.95 32,735 (RUNOFF)
19.41 24,131 (RUNOFF)
21.55 20.936 (RUNOFF)
i 23.55 18,004 (RUNOFF)
s SN
B TOTAL WATFRy IN INCHES ON DRAINAGE ARFA= | 2.07913 CFS=-HRS= 952,80 ACRE-FT=
e
SUBROUTINE ANDHYD CROSS SECTION 14
& INPUT HYDROGRAPHS= 546 OUTPUT HYDROGRAPH= 7
PEAK TIMES PEAK.. GES PFAK ELEVATIONS
12.14 5426,918 ’f;>£4<; (NULL)
19.40 > 738 (NULL)
21.59 272.0R9 (NULL)
23.59 248,297 (NULL)
TIME HYDROGRAPHy TZERO= oCO DELTA T= 410 DRATNAGE AREA= 5.74
° F# 00 DISCHG 105.00 105.00 105,00 105.00 105,00 105,00 105,00 105.00 105.00 105,00
1.00 NISCHG 105,00 105,00 105.00 105,00 105,00 105.00 105,00 105.00 105,00 105.00
) 2.00 DISCHG 105,00 105.00 105,00 105.00 105,00 105,00 105.00 105.00 105.00 105.00
S 3.00 DISCHG 105.00 105,00 105.00 105.00 105.00 105,00 105.00 105.00 105.00 105.00
AN 4,00 DISCHG 105.00 105.00 105.00 105.00 105400 105.00 105.00 105.00 105.00 105.00
5400 DISCHG 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
: 5 6400 DISCHG 105,00 105,00 105,00 105.00 105,00 105,00 105,00 105,00 105.00 105.00
7.00 DISCHG 165.00 105.C0 105.01 105.06 105,27 105.70 106.34 107.12 107.97 108.86
8,C0 DISCHG 109,78 110,77 111.96 113.40 115,05 116.P5 118.86 121.18 123.79 126.54
) 9,00 DISCHG 129,33 132.35 135.96 140,17 144,60 148,96 153.47 158,75 164,75 170,92
10.00 DISCHG 176492 183.76 192,83 203.92 215,40 226.19 238,50 255,09 275.37 296.18
11.00 DISCHG 315.61 339.98 376.41 422.69 470,41 527.48 782.45 1456.42 2497.76 3679.13
12.00 DISCHG ATR3,92 S3R2.5R 52R1,95 462855 3R25.95 3145.83  2604,55 2161.22 1796430 1515.52
13.00 DISCHG 1316447 1170.81 1053.95% 956.53 81,63 R28.12 784.60 742,87 702.31 668.02
14.00 DISCHG 642.85 622.06 601.£1 5R2.00° 565.02 552,55 541,51 529,87 517.85 507.28
o 15.00 DISCHG 499,33 491,36 4R1.65 470,02 460.96 453,38 445,58 435.87 424.91 414,97
16,00 DISCHG 407.38 400.79 394,1¢ 3B7.56 381.90 377.71 374,83 372,99 371.88 371.26
17.00 DISCHG 370.91 369.44 366625 361681 357.47 354,04 350.34 345.59 340.12 335,09
wie 18.00 DISCHG 331.23 327,23 302,27 316.66 311,56 307.68 304,97 303.18 302,07 301.40
19,00 DISCHG 301,02 30C0.R2 300,73 300,71 300,74 300.71 299,42 296,426 291,81 287.39
20.00 DISCHG - 2R3.93 281 .45 279,81 2TR.T7 278,14 277.70 276.11 272.73 ° 26R.12 263.64
) 21.00 DI1SCHG 260,18 259.C5 260 4R3 264.11 267.96 271.09 272.07 270.40 266489 263.08
22.00 DISCHG 259,94 257.70 25Fe1R 255.21 254,61 . 254,20 2%2.59 249,20 244,53 239,96
23.00 DISCHG 236450 235.38 236.94 240.42 244,28 247.34 248,27 246.59 243.08 239.23
- 24.00 DISCHG 235.75 226449 2CB .42 184.34 160.90 142.59 129,38 120.49 114.71 111.05
25.00 DISCHG 108.76 107.32 106.42 105.86 10552 . 105.31 105.18 105.10 105.05 105.02
26.00 DISCHG 105.00 105.00 105.00 105.00 10%.00 105.00 105.00 105.00 105.00 105.00
- 27.00 D1SCHG 105,00 105.00 105,00 105.00 105,00 105,00 105,00 105.00 105.00 105.00
28.60 . DVSCHG 105,00 105,00 105,00 105.00 105.00 105.00 105,00 105.00 105.00 105.00
29.C0 D1SCHG 105,00 105,00 105,00 105.00 105,00 105.00 105,00 105,00 105,00 105,00
-~
TOTAL WATFRe IN INCHES ON DRAINAGE APEA= 2.9506 CFS-HRS= 10930.32 ACRE-FT= 903,28
~’

ENDC?



- .

SUMMARY TABLE 1

= ALT STORM 1ID DA RAIN AMC DFLTA-T 12RO PRFCIP PRFCIP PEAK-Q PEAK~- PEAK- RUNOFF cSM
sQ@-MI. TBLE MRS HRS e INe DURATION CFS TIME ELEV IN.

1 1 A a7 ? 2 .10 <00 1.45 24,00 29,99 12.28 «00 .21 63.81

b 1 1 2 a7 2 2 .10 N0 1.45 24,00 134.56 1233 «00 10.56 286429
1 1 248 62 2 2 «10 00 1.45 24,00 39,03 12.29 «00 21 62.94

1 1 2 1.07 2 2 1N .00 1.45 24,00 173.39 12.31 «00 4.67 159.07

=) 1 1 x1c .15 2 2 e10 <00 1.45 24,00 1667 12.20 «00 «29 111.16
1 1 3 1.24 2 2 10 «00 1.45 24,00 187.80 12.30 e 00 a.14 151,45

1 1 449 06 2 2 .10 .00 1.45 24.00 4.80 12.00 .00 e1% 80.03
- 1 1 4 1.30 2 ? «10 «00 1.45 24,00 188.41 17.32 .00 3.96 144,93
1 1 H4E 33 2 2 10 «00 1.45 24,00 31.R0 12.20 «00 26 9635
11 1 5 1.63 2 2 e10 .00 1.45 24,00 215,58 12.30 .00 3.21 132.26

- 1 1 4P *05 2 2 o180 .00 1.45 24,00 3,55 12.02 «00 15 70.97
1 1 6 1.68 2 2 10 <00 1.45 24.00 216412 12.32 +00 3.12 128464
|1 1 +46 69 2 2 .10 +00 1.45 24,00 57,92 12 .29 .00 26 83.95

’ R | 1 7 2.37 ? 2 .10 .00 1.45 24,00 272.80 12.32 <00 2.29 115.10
N | 1 A 4H .03 2 2 .10 «00 1.45 24,00 2.70 11.99 «00 15 90,03
:: 1 1 8 2.40 2 2 10 .00 1.45 24,00 273.00 12.32 «00 2.26 113.75
: 1 1 S6A 2.00 2 2 .10 .00 1.45 24,00 310.30 12,14 «00 «35 155.15
U 1 9 4.40 2 2 10 <00 1.45 24,00 551,80 12.19 00 1.39 125.41
N 1 S8 17 2 2 o180 .00 1.45 24,00 7.93 12,15 «00 .15 4667
Fj 1 1 10 4,57 2 ? «10 .00 1.45 24,00 556004 12.20 «00 1.35 121.67
1 1 2+ 5c .03 2 ? .10 .00 1.45 24.00 2.40 12.00 .00 .15 80.03
N 1 1 11 4.6C 2 2 10 .00 1.45 24,00 555439 12.21 <00 1.34 120,74
| 1 1 126n 32 2 2 «10 .00 1.45 24,00 31.85 12.13 «00 24 99,52
a4 1 1 12 4,92 2 2 .10 .00 1.45 24,00 581,84 12.21 «00 1.27 118,26
1 1 _1%608 .11 2 2 .10 «00 1.45 24,00 8.10 12.01 «00 .15 73.61
r+3 1 1 13 5.03 2 2 e1C 00 1.45 24.00 579.99 12,22 «00 1.24 115.31
1 1 JIa6C oT1 2 2 10 «00 1.45 24,00 T8 A3 12.16 «00 26 105.40
1 1 14 5,74 2 2 10 N0 1.45 24,00 652451 12.21 «00 1.12 113.68
\J 1 1 A 4R a7 2 ? o10 .00 2.%8 24,00 163.38 12.20 «00 .84 347.62
1 1 2 a7 2 2 e10 N0 2.58 24.00 26529 12.24 +00 11.19 564.44
1 1 248 62 2 2 .10 .00 2,98 24,00 215.38 12.21 <00 B4 347.39
o 1 1 2 1.09 2 2 «10 .00 2.58 24.00 aT9.R7 12.22 «00 5.30 440.25
1 1 FAC e15 2 2 .10 N0 2.58 24,00 69,22 12.14 «00 1.00 461.46
1 1 3 1.24 2 2 .10 «60 2.58 24,00 542,38 12422 .00 a.78 A3T7.81
. 1 1 244D e06 2 2 «10 «00 2,58 24,00 29,72 11,97 «00 «69  A4B6.94
1 1 ) 1.30 2 ? e10 «00 2.5R 24,00 542 ,R5 12.24 «00 4.59 417.58
1 1 HAE X3 2 2 «10 «00 2.58 24,00 142.57 1215 «00 .94 432.03
o 1 1 s 1.63% 2 2 10 .00 2.58 24,00 670,31 12.23 +00 3.85 411,23
1 1 SAF o 05 2 2 <10 <00 2.5R 24.00 22.64 11.98 «00 .69 456071
1 1 6 1.68 2 2 e10 .00 2.58 24.00 671.99 12.24 «00 3.76 399,99
o \ 1 1 A o €9 2 2 10 «ND 2.58 24,00 265.18 12.22 «00 94 384,32
~§ 1 1 7 2.37 2 2 e10 .00 2.58 24.00 932.01 12.24 +00 2.94 393.25
\ 1 1 a4 .03 2 2 010 .00 2.58 24,00 15.42 11.97 «00 .69 514,07
-’ 1 1 8 2.40 2 2 10 .00 2458 24,00 932.42 12.24 +00 2.91 388.51
> 1 1 =L 2.00 2 2 .10 .00 2.58 24,00 1109.32 12.10 <00 1.11 554,66
N 1 1 9 4,40 2 2 «10 .00 2.58 24.00 19€2.99 12.15 +00 2.09 446.13
- = 1 1 8B e17 ? 2 e10 <00 2.58 24,00 60.59 12.09 00 «70 356.39
3 1 1 10 4,57 2 2 «10 .00 ?.58 24,00 1997.60 12,16 .00 2.04 437,11
Y 1 1 cc .03 2 2 e10 .00 2.5R 24,00 14,61 11.97 .00 69 486,94
- > 1 1 11 4.60 ? 2 e10 N0 245R 24,00 1996.77 12.16 .00 2.03 434,08
6 ' 1 325 32 2 2 10 .00 ?.5R 24,00 149,02 12.08 <00 .89 A65.68

A ; 1 12 4,97 2 ?

.‘P « N0 ?e5R a,00 ?1?‘."? 1.""“ +0C 1,96 ‘31071
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331.00
2443.64
397.26
495,85
524.59
1018.89
154,66
1159,.76
T1.04
1162.64
326494
145R,51
56438
1464,.70
611,44
2066.02
36494
2067.38
2347.55
4272.46
157,09
A386.97
35.52
4384,.19
344,80
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125.87
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5426.92

12.17
12.11
12.16
12.17
12.22
12.18
12.20
12,12
12.19
11.96
12.21
12.12
12.20
11.97
12.21
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12.21
11.96

12,09
12.13
12.07
12.14
ll .qs
12.14
12.06
12.14
11.97
12.15
12.09
12.14

«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«CO
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00
«00

1.93
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1.93
6.39
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1.69
4.86
2.08
4.05
1.68
4.02
2.33
3.25
1.70
3.19
1.68
3.18
2.00
3.10
1.69
3.07
2.08
2095

1

\ 422,37
466,20
425,72
845,24
1054,99
Bab,12
934,76
1031.10
935,29
1184,00
A94,34
990.72
R94, 79
1127.58
871,8%
886415
8T7T1.74
1231,34
861.41
1173.77
971.01
924,04
959.95
1184,00
953.09
1077.50
952.78
1144,31
932.72
1060.41
945.46



SUMMARY TABLE 3

10-4¢ae 10721 DISCHARGE oCFS
01 02 03 Qs as 06 07 0a 9 010
XSEC/STRUC NO. 1
ALTERNATE 1 163,38 397.26 .00 .00 .00 .00 <00 .00 .00 .00
XSEC/STRUC NOo 2
ALTERNATE 1 479.87 1018.89 .00 .00 .00 .00 00 .00 00 00
XSEC/STRUC NO. 3
ALTERNATE 1 502.38  1159.76 .00 .00 .00 .00 .00 .00 .00 .00
XSEC/STRUC NO. &
ALTERMATE 1 542.85 1162.64 .00 .00 .00 .00 .00 .00 .00 .00
XSEC/STRUC NOo
ALTERNATE 1 670.31  145A.51 .00 .00 .00 .00 .00 .00 .00 .00
XSEC/STRUC NO. 6
ALTERNATE 1 671.99  1464.70 .00 .00 .00 .00 00 <00 .00 .00
XSEC/STRUC NO. 7
kj ALTERNATE 1 932.01 2066.02 .00 .00 .00 .00 .00 .00 .00 .00
™ xSEC/STRUC NO. 8
\  ALTERNATE 1 932,42 2067.38 .00 .00 .00 .00 <00 .00 .00 .00
_jé XSEC/STRUC NO. 9
ALTERNATE 1 1962.99  4272.46 .00 .00 .00 .00 <00 .00 .00 .00
[ XSEC/STRUC NO. 10
ALTERNATE 1 1997.60 4386.97 .00 .00, .00 .00 .00 .00 .00 .00
XSEC/STRUC ND. 11
ALTERNATE 1 1996.77 4384.19 .00 .00 .00 .00 <00 .00 .00 .00
XSEC/STRUC N0 12
ALTERNATE 1 2174.02 4687.68 00 .00 .00 .00 00 .00 .00 .00
XSEC/STRUC NDo 13 .
ALTERNATE 1 2124.52  4691.60 .00 .00 .00 .00 .00 .00 .00 <00
Lad
XSEC/STRUC NO. 14 - :
ALTERNATE 1 2003.64  5426.92 .00 .00 .00 .00 .00 .00 .00 .00
4
I ENDJOB CARD ENCOUNTERED. END OF JOB.
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D. HYDRAULIC DESIGN

D.1 General

The flow entering the FRS outlet channel will be supercritical and
remains that way throughout the length of the concrete channel in the
FRS Outlet and Bulldog Floodway. Flow in the earth portion of the
Bulldog Floodway will be subcritical.

There are sixteen inlets along the floodway; nine are weir inlets, and
seven are side channel inlets. The criterion for selecting the proper
type of inlet was based on the ratio of QZ (discharge after
inlet)/Ql (discharge before inlet). According to the report supplied
by SCS entitled "Addition of Sideflow from a Broad Crested Weir to flow
in an Open Channel at Supercritical Flow" the upper limit of QZ/Ql

is 1.4 for weir inlet; beyond this limit a side channel inlet is adopted.

The inlets were designed in accordance with Figure 5-1, Hydraulic
. Junction Structures, of TR-25 for the side channel inlets. In the
design computation, the Manning's "n" value adopted for the concrete

channel was 0,015.

Discrepancies in survey information were corrected during the
preliminary design phase with the result that all of the major inlets
were relocated to correspond to the location of the natural drainage
channels. The main channel dimensions and slopes were not changed
significantly. As a result of the revised topography, inlets 4C, 4G, 5B
and 6A were designed as side channel inlets.

Inlets 4C, 4G, 5B and 6A were originally designed as overflow weir
inlets. The natural topography and channel invert elevation at the
location of these inlets result in the channel wall being several feet
above the invert of the wash, resulting in extensive inundation behind
the weir during overflow conditions. A comparison was made between the
cost and extent of inundation of weir inlets and curved side channel
. inlets for each of these locations. The decision was made by SCS to

choose the side channel inlet configuration for all four inlets.

III D-1
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A review of the floodway alinement showed that the final bend in the
Bulldog Floodway occurred near the intersection with Meridian Road.
Since this would complicate the road bridge crossing of the floodway,
the curve P.I. was moved downstream from station 195450.9 to station
1974+20.9.

The bridge crossings of the floodway at Ironwood and Meridian Roads were
coordinated with the Flood Control District of Maricopa County. The
bridge abutments will serve as a continuation of the floodway walls.

Curves in the concrete floodway channel, where the flow 1is
supercritical, were designed to handle the superelevation requirement
and standing wave phenomenon at minimum cost. The floor will remain
level rather than superelevated and extra wall height will be provided
consistent with superelevation and wave height. The extra wall heights
required for curves 4 and 5 are minimal because of the small width of
the former and the large radius of the latter. For curve 6 a compound
radius curve, with increased radius at the beginning and end was
selected because it significantly reduces both the wave height and the
length over which extra wall height must be provided.

The floor of the concrete channel throughout will be kept level in the
horizontal direction rather than incurring the complication of a slope
to the middle of the channel. This is considered acceptable since flow

occurs in the channel very infrequently.

The drop at the end of concrete lined channel is designed in accordance
with procedures described in Chapter IV-B of "Hydraulic Design of Energy
Dissipators for Culverts and Channels". The approaching rectangular
concrete channel is 50 ft. wide with a depth of water of 5.1 ft. for a
discharge of 4709 cfs. The trapezoidal earth channel beyond the
stilling basin carries a discharge of 5466 cfs with 10.6 feet depth of
water.

The earth channel downstream of the energy disipator was designed in
accordance with the requirements of Engineering Standard 582, Open
Channel. The channel was designed for the 100-year storm flow. The

IIT D-2




concentration of fine sediment was computed using the procedures

. outlined in Geologic Note Number 2 and the trip report by Neville Curtis
dated March 7, 1983 to Verne M. Bathurst. The average annual sediment
production rates were obtained from the 1974 Sedimentation Supplement
prepared by SCS. Using these procedures the 100-year sediment
concentration for Bulldog Floodway was found to be 20,400 ppm. The aged
and as-built Mannings "n" values were used, 0.027 and 0.024,
respectively. The allowable velocity was found to be 3.98 fps using the
procedures in TR-25. The as-built stability check was made using 50% of
the 100 year discharge (2733 cfs) since it exceeded the 10 year
discharge (2444 cfs). The design discharge of 5466 cfs was used in
making the aged condition stability check. The resulting channel has a
100 foot bottom width, side slopes of 3 horizontal to 1 vertical, and a
bottom slope of 0.0003 ft/ft.

A stability check was made using tractive stress procedures. The
results indicated that the velocity approach is conservative. It was
agreed that the results obtained using the velocity approach be used
. since it appears that the tractive stress procedure is being applied
beyond its area of appplicability and the results obtained using the

velocity approach are not unreasonable.

Calculations are provided with the supporting data.

III D-3
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