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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 O. Lambson,
and the Government Representative is Donald E. Paulus.

411t' The features to be designed are a part of the Buckhorn-Mesa Watershed Flood

Control Project in Arizona. The Buckhorn-Mesa Watershed is located in

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 .

•
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b. Phase 2 - Soil Mechanics Report:

Prepare the required Soil Mechanics Report for the selected project

features.

c. Phase 3 - Preliminary Design

Develop a preliminary design for the selected project features.

d. 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 in

contract form for use in construction contracts.

e. 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 ar~ 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 foothills south of the Goldfield

Mountains. Apache Junction floodway, Apache Junction floo~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 channel. 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 •

II-I
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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
lined 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.

1I-2
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III. DESIGN

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-l
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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
TR - 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

~ 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 (USSR)
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 - 61

TR - 66

'~ Curve Number Reduction Factors
Hydrometeorological Report NO. 49

Hydrology - PO-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

.~

III 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)

Design Criteria

•

•

Design criteria are included in the Design Criteria Specification which

is included on the following pages.

6.3 Detailed Design

Detailed design parameters and calculations are included in subsections

as follows:

III C Hydrology

III D Hydraulic Design
III E Foundation and Embankment Design

III F Structural Design

III 8-3
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B.2 DESIGN CRITERIA

USDA SOIL CONSERVATION SERVICE

BULLDOG FLOODWAY Ah~ APACHE JUNCTION

FLOOD CO~TTROL

EBASCO SPECIFICATION

DESIGN CRlTER.l.A

EBASCO SERVICES INCORPORATED

ClVlL DEPARTMENT

•

Revision

o

1
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Prepared By

S. Goyal"
7";:;

S. Goyal
'7>F

Reviewed By

M. S. Temchin

M. S. Temchin
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~

Date
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• £BASCO SERVICES INCORPORATED

£BASCO SPECIFICATION
DESIGN CRlTERlA

COt.'T~TS

1.0 SCOPE

2.0 PROJECT DESCRIPTIO~

2.1 Purpose

2.2 lilyout

2.3 Apache Junction Floodway

2.4 Apache Junction floo d-Re tarding Structure (FRS)

2.5 Apache Junction FRS Outlet Structure

• (Principal Spillway)

2.6 Apache Junction FRS Outlet Channel

2.7 Bulldog FloodwBy

2.8 Idaho and Brown Roads

3.0 HYDROLOGIC STUDIES

3.1 General

3.2 Floodways and Channels

3.3 Flood-Retarding Structure

3.4 Idaho and Brown Roads

4.0 SEDIMENTATION

•
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E.BASCO SERV1CES INCORPORATED

E.BASCO SPECIFICATION
DESIGN CRlTERlA

COh"I'ENTS
(continued)

5.0 HYDRAULIC DESIG~

5.1 floodways and Channels

5.2 Principal Spillway

5.3 Emergency Spillway

5.4 Energy Dissipators

6.0 STRUCTURAL DESIGN

6.1 Materials

6.2 Embanklllent

6.3 Floodways and Channels

6.4 Principal Spillway

6.5 Channel Inlet Structures

6.6 Emergency Spillway

6.7 Erosion Protection

6.8 Drainage

6.9 Joints

6.10 ¥~scellaneous
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1. 0 SCOPE

1.1 This apecification 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 DESCRIPTIOJ\

2.1 Purpose

2.1.1 The City of Apache Junction and new development northwest of Apache

Trail in Pinal CountYt 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 Mountains.

Apache Junction floodwaYt 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 over

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

baSt therefore, been classified as Class C structure - NE Manual Section

520.21.

IIIB-7
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• 2.2

2.2.1

Layout

The project 18 comprised of the following components:

a) Apache Junction floodway

b) Apache Junction flood-retarding structure

c) Apache Junction FRS outlet structure

d) Apache Junction FRS outlet channel

e) Bulldog floodway

•

•

Each item 1s briefly described below.

2.3 Apache Junction Floodway

2.3.1 The Apache Junction floodway starts from the vest side of the Apache

Trail. It will drain the storm water running along the vest Bide 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 approximate]y 1508 feet long.

2.3.3 The floodway will have a concrete ~rop 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 ~ache Junction Flood-Retarding Structure (FRS)

2.4.1 The Apache Junction Flood-Retarding Structure 1s an earth embankment

with a maximum height of approximately 22 feet above ground. The embankment

is approximately 8600 feet long running generally in the northwesterly

direction.

lOBBv
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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 storm

water without topping the embankment.

2.5 Apache Junction FRS Outlet Structure (Principal Spillway)

2.5.1 The Apache Junction FRS outlet structure (principal spillway) is

located at Sta. 100 + 92.50 of ~he embankmen~. The structure consists of one

~ffle 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 2B26 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 a

con~rete 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 iDtercepts a Dumber of ama11 aDd big .asbes. For the

ama1l .ashes arouted riprap side inlets will be provided, whereas CODcrete

liDed side cbanne1s .ith drop inlets w111 be provided for the bil ••shes. The

wash iDtercepted by tbe earth channel will be provided witb Irouted riprapped

aide iD1et.

2.7.3 At the jUDct10n of the CODcrete lined cbanne1 and the eartb cbanne1 a

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

2.8 Idaho and Brown Roads

2.8.1 Idaho aDd Brown Roads cross the Apache Junction FRS aDd pass through

the storage area. The roads intersect each other a 8ma11 distance dOWDstream

of the center line of the FRS embankment.

3.0 HYDROLOGIC STUDIES

• 3.1

3.1.1

General

The drainage area for th1s project is divided iDto two parts, namely:

a) the nortbeast area wbich contributes storm water to tbe Apache

Junction flood-retarding structure;

b) the Dorthwest area which cODtributes .torm water to the Apache

Junction FRS outlet cbanne1 and the Bulldog Floodway.

•

3.1.2 The hydrological studies for tbe nortbeast area will be performed by

Ibasco, whereas the hydrological studies for tbe Dorthwest area will be

performed by Soil Conservation Service, Phoeni%, Arizona. The peak discharge

data furnished by SCS Phoeni% will be used for the design of Apache Junction

FRS outlet channel and the Bulldog Floodway •

IIIB-IO
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3.1.3 Ebasco vi11 perform the hydrological .tudies in accordance with the

4IIt available up-to-date version of DAMS2. Stream cross-section data and a .oil

aurvey aap furnished by SCS Phoenix, and the aerial photograpba aupp1ied by

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

utilized for the hydrological studies.

3.2 F100dways and Channels

3.2.1 The floodways and channels will be designed to safely carry the

PlOD-year hydrograph storm flows.

3.2.2 The earth channels will be designed to aafely carry the P100-year

hydrograph storm without exceeding the permissible velocity in the 8011.
Tractive stress analysis will be performed when necessary to determine an

economical section of the channel. Procedures outlined in TR-25 vi11 be

followed.

3.2.3 The PlOD-year discharge data developed by Ebasco will be used for

4IIt 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 P100-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 f100dway or the channel will be designed for the cumulative flow

at that reach of the channel.

3.3 Flood-Retarding Structure

4IIt

3.3.1 The principal spillway will be sized for PlOD hydrograph atorm

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-ll
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3.3.2 The principal spillway crest will be located at the 8ediment pool

~ elevation. (TR-60)

3.3.3 The emergency spillway will be aized to aafely pa.a the emergency

spillway, PlOD + .026 (PMP-PlOO), hydrograph atorm 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 or

frost. The freeboard will not be less than 3 feet. (TR-60)

3.3.5 The emergency spillway will have sufficient 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 upstream 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 fill for the embankment

will be taken from the storage area.

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 PZ5-year hydrograph .torm 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 under the embankments will be

sized to pass the P25-year hydrograpb flood with a differential head of 0.25

feet or less across the road embankment.

3.4.3 The profile of the road emLankment will be sufficiently low to pass

the PlOD hydrograph storm over the road without causing .ign1ficant head

across the road (for this condition the culvert under the road embankment will

~ be assumed to be blocked by debris, etc.).

IIIB-12
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3.4.4 Differential head across the road embankments will be accounted for

~ while determining the aaximu~ water level due to the emergency apil1way or the

freeboard hydrograph atorms. The top of the FRS embankment will be fixed for

the required freeboard over the maxi~u~ water level determined a. atated above.

4.0 SEDIME~~ATIO~

4.1 The quantity of sedi~ent8tion inside the FRS .torage area will be

taken as 95 acre feet based upon the report -Sedimentation - 1974 Supplement,

Buckhorn - Mesa Watershed".

5.0 HYDRAULIC DESIG~

5.1 Floodways and Channels

5.1.1 All f100dways and channels will be designed in accordance with TR-25

~ and NIH-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 ~ade:

a) The coeff1cient of friction 'n' in the Manning's equation is

taken as 0.015. NEH-5 Table 5.4.1 recommends 'n' • .014 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 .upercritica1

flow for econo~y if the channel alignment permits lupercr1tical

slope in the channel.

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

lecond.

~

IIIB~13
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• 5.1.3 For amall inflows in the channel the aide inlets will be designed in

accordance with the study performed by SCS for addition of .ideflow from a

broad crested weir to a flow in an open channel at .upercritical velocities.

The .ame approach will be used for .mall 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.

5.1.5 For stability of aupercritica1 flow and the design of side inlets the

Froude No. F, for the flow will be maintained above 1.2.

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

•

•

crested weir:

3/2
Q • CL H where c • 3.1

5.1.7 The box inlet at the beginning of the channel or for the side channel

inlet will be designed as a flat rectangular weir box inlet in accordance with

NEH-14, page 2-31.

5.1.8 For the subcritical flow condition a freeboard of O.ld will be

prOVided for rectangular channels and O.2d for trapezoidal channels. For the

supercritica1 flow condition a freeboard of O.2d will be prOVided for

rectangular channels and O.25d 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.

5.1.9 Supere1evation will be provided in the channel at the curves in

accordance with the following equation for 8upercritica1 flow conditions:

where R • Radius of curve •

IIIB-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, if auch a ditch

cannot be connected to the natural wash. Corrugated .etal pipe will be used

for these inlets, for which the coefficient of friction tn' in 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 not exceed the permissible

velocity in accordance with TR-25.

5.2 Principal Spillway

5.2.1 The hydraulic design of the principal spillway will be in accordance

with SCS computer program D~~S 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.

5.2.2 The concrete pipe will discharge directly into the Apache Junction

FRS outlet channel.

5.3 Emergency 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 #2 in

the SCS drawings, or a concrete spillway. The concrete spillway ..y be either

a baffled block type channel or a drop spillway - Type C•

IIIB~15
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5.3.2 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~ be straight

for a minimum d1stance of 30 feet upstream of the control section and for a

d18tance of half the base width of the embankment downstream of the control

aection. This portion of the channel will be horizontal and the aame width as

the control section.

5.3.3 The exit channel of the emergency earth spillway will have sufficient

capacity such that the flow downstream of the control aection is 8upercritical

for a discharge greater than 25 percent of the freeboard hydrograph storm

outflo~ - TR52.

5.3.4 Baffle Block Spillway will be designed in accordance with Engineeri~

Monograph No. 25, Bureau of Reclamation. The maximum intensity of flow

recommended in the Monograph is 60 cubic feet per 8ec~nd 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 limited to 100 cfs/foot. The Type C Drop

Structure will be designed in accordance with NEB-II.

5.3.5 The hydraulic design of the 8tructural concrete 8pillway 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 energy dissipator 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 Di8sipator. for Culverts

and Channels, Hydraulic Engineering Circular No. 14, U.S. Departaent of

Transportation .

IIIB-16
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6.0 STRUCTURAL DESIGN

•

•

6.1

6.1.1

project:

Materials

The following basic materials will be used in the conatruction of the

a) Concrete

b) Reinforcing steel

c) Reinforced concrete pipe

d) Corrugated metal pipe

e) Structural steel

f) Earthfil1 for the embankment

g) Soil backfill against concrete structures

h) Riprap

i) Bedding for riprap

j) Drainfill in the embankment

6.1.2 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 A6l5 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.
IIIB-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 Iron or Steel

Culvert. and Underdrains". Corrosion protection will be provided in

accordance with SCS Specification NEH-20 Chapter 2.

6.1.6

A36.

Structural Steel - Structural .teel. if u.ed. will conform to ASTM

•

6.1.7 Earthfill for the Embankment - Suitable 80il as excavated from the

borrow areas after clearing. grubbing and stripping of the top aoil. 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

in the FRS. will be random fill as available. The backfill against the

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

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

for protection of soil against 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.

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 apillway conduit. Material

will be designed in accordance witb SC5 Soil Mechanics Note 1.

6.2 Embankment

The following parameters will be assumed for the FRS embankment:

•
6.2.1

1088v

a) The top width to be a minimum of 14 feet for aervice road. No

public road is assumed on the top of the embankment.

IIIB-18 .



•
b) The upstream slope of the embankment to be a minimum of 2.5

horizontal to 1 vertical. The 5lope aay be flatter if required

by .tability analysis.

•

c) The downstream slope of the embankment to be 2 horllontal to 1

vertical.

d) A seismic coefficient of O.lg for Zone 2 (F1gure 4-1 TR60) will

be assumed for the stability analysis of the embankment.

6.2.2 The properties of soil used for the construction of the embankment

will be as determined from the geotechnical 1nvest1gat10u6. The lateral earth

pressures will be determined in accordance with -Engiueering Design Standards

for Far West States".

6.2.3 The embankment section will be analyzed for 8tability 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 not be .tanding against the

embankment for any long duration. For the fairly low permeability of the soil

to be used for the construction of the embankment no .teady .tate phreatic

line is expected to be established. Therefore, the .teady state .eepage for a

reservoir elevation at the principal spillway crest as stated 1n Table 5-2 IR

60 will not be applicable. The stability of the embankment will be

investigated for the following conditions:

Condition

1. Reservoir at crest of emergency spillway:

Factor of Safety

2. Reservoir at freeboard storm elevation

•
10BBv

a)

b)

a)

without seismic forces

with seismic forces

without leismic forces

IIIB-19
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• The stability of the upstream face of the embankment will be investigated for

the rapid drawdown witb partial staturation.

Floodways and Channels

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

6.3.2 Since the groundwater table is very low no water vill be assumed

outside the walls for the channel flowing condition, whereas water will be

assumed outside the wall for tbe 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 boles, if provided.

6.4 Principal Spillway

6.4.1 The two-way covered riser inlet for the

located just upstream of the upstream toe of the

will be used for detailing the structure.

••
principal spillway will be

dam. SCS standard details

•

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

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 foundation, no 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 •

IIIB-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 aide 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.

NEH-6 and TR 67.

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.

•

6.6.2

6.6.3

For the earth emergency spIllway alternative, the excavated slope will

A concrete emergency spillway will be designed in accordance with

•

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 NEB-ll, page 2.6 or USDA Design Note 22 or HRP 108 as

applicable. Grouted riprap may be used in high turbulance or high velocity

areas. A cutoff will be provided on the upstream end of the riprap. No loose

riprep 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 8tudied, if

required:

a) Drainage along the principal apillway conduit

IIIB-21
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•
b) Toe drain for the FRS embankment

c) Filter zone and its drainage in the FRS embankment

d) Drainage

spillway

e) Drainage

floors.

for the walls of the concrete channels, inlets and

for the bottom slab of concrete channels and spillway

•

f) 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 renforced

concrete or cor~ugated metal. If ~orrugated metal i8 used, i~ v1ll 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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General Parameters



•

•

•

C. HYDROLOGY

C.I 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-l
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IIlC.2
Runoff Calculations
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BULLDOG WASH.DESIGN HYDROLOGY

TH-20 HYDROLOGY
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•
EXECUTIVE CONTROL CARO

lISTING OF OATA IN CORE

OPERATION LIST

•
PAS,): 1

•

u BULlOOG IJASH.OESIGN HYDROLOGY

VELOCl TY INCREMENT
CTABlE .2000

8 .ocon .01'00 .11'00 .2500 .3200

Ii • 31L 0 .'1100 .'1500 .'1 C1 OO .5100
~., .'

I

H .5llro .<'700 .590~ .6100 .6"'>00

Ii .65J:I .6(,(10 .61CO .6°JO .7000

R .11('0 .1?00 • n~o .1'100 .7500

A .1bro .1100 .1100 .1800 .1900

R .1900 .Rroo .8100 .8100 .8200

R .8200 .1\300 .A300 .A'IOO .R'IOO

~ .A'IOO .1'500 .1'')00 .1\600 .1\600

8 .1\£,00 .RliOO .A700 .1\100 .8100
(' 8 .ABUO .R800 .PAOO .£1 9 0 0 .8900

8 .A'l(O .A900 .RoOO .A'JOO .9000

8 .9000 .'lOOO .9GOO .9000 .9100

0 q .en 00 .9100 .91CO .°1(10 .'lI00

8 .9200 .')2 £'0 .9200 .9200 .noo
A .9200 .<;200 .9200 .9300 .9300

'3 ENOTBl

TIME 1 NCRE MENT
'I OIMHYO

A .0000 .03CO .1000 .1QOO .3100

B .'1100 .6(.(10 .A::'OO .9300 .qqoo

8 1.0000 .9900 .9300 .P.fCO .1POO

H .bROO .0;600 .'I£,r.o .:'-900 .3~OO

A .2ROO .:>"10 .2010 .17'10 .1'110

'I .1260 .1G10 .0':'lC .0710 .0660

R .0550 .0'110 .0'1:10 .0:'>'10 .0:>90

A .0250 .0210 .01RO .01')0 .01:'0

A .0110 .0090 .OOAO .0010 .0060

A .0050 .('(''10 .00:'-0 .00::'0 .0010
A .OUOO .0000 .oono .0000 .0000
9 ENOTfjl

COMPUTED P[ AK K FACTOR : .. 8 ... 00

TII"F It\cpr"lEU



• • •
A .0000 .00/l0 • 0170 .ono .0:350

A .0450 .0550 .0(,50 .0160 .OA10

H .oqqo .1120 .1:'')0 .1'100 .1560

8 .1740 .1'1'10 .21 QO .2.,4\0 .:30:30

A .5150 .!i/l:30 .6:'40 .654\ 0 .6820

A .7C!i0 .7210 .74PO .1(,10 .78/l0

8 .RCGO .8160 .8300 .fl44\0 .8')70

8 .8700 ./l820 .89"'0 .9050 .9160

A .'1260 .93&0 .9H,0 .95')0 .%50

8 i .97'10 .'11\30 .'?"?O 1.0000 1.0000

9 ~NOTBl

I
......-'

TJ ME INCREMENT
,- 1-I

, i c...
5 RAINFl ;> .5000 ! . ' / I'

I / // ' I

8 .0000 .OO~,O .011 0 .01£,0 .0220 7 l
8 .02"0 .0:350 • a /ll 0 .0/lP.0 .05f,0

A .06:30 .0110 .OROO .01\90 .0980 ./

R .1090 .1200 .13:30 .1'l10 .1630

8 .1810 .:2 0'10 .2:3">0 .2A30 .66:30

t4 A .n50 .7720 .7990 .P?OO .8380

A .A5/l0 .1\680 • AR(1 0 .I\ QI0 .QO;>O

0 '3 .9120 .9210 .9;>90 .°310 .9'1!'0

8 .9520 .95'?0 .'1650 .°120 .°780

, I A .9840 .9890 .9950 1.0000 1.(1000

9 [NOTBl

TIME 1 NCRE"1[NT
5 RAINFl :3 .0200 I

8 .0000 .0080 .0333 /
, 'f)

.Olf.2 .024(, , , '-
R .0425 • C,)?'I .0630 .01'1:3 . .Cf\li3 ;/':;/;

... 8 .09<J0 .112'1 .1265 .1 '12 0 .1600

R .IROO .2050 .2550 .~450 .'1370

II .5300 .(,030 .63:30 .HOO • 6f14\ 0

.. , 8 .705!! .12'10 .H20 .1590 • 77~,O

8 .7<)00 .R04\3 .RlI'O .8312 .R'I39

1\ .R561 .Rf,7R .A1<)0 .RP98 .'1002

8 .°1(1:3 .Q201 .9?91 .'1:391 .9'11':3

A .9513 .96"1 .'17111 .9R32 .'<)91 {,

8 1.0000 1.0000 I.oono 1.0000 1.0000

9 ENOTBL



• • •
STANDARD CONTROL INSTRUCTIONS

\
'7 L1 i· ') C I,

/

(, RUNOFF 1 ) F, .1\900 79.0000 .5~00) 0 0 ) 0 I
(, RE ACH 3 ;:> (, 5 1700.0000 ./1600 .00001 0 0 1 0 )

6 RUNOFF 1 2 6 .9900 79.0000 .56001 0 0 1 0 1
6 AODHYD II 2 5 (, 7 1 0 0 1 0 1
(, REACH 3 3 7 5 5~0.OOOO .Af,OO .00000 0 0 0 0 0
6 RUNOFF ) 3 (, • /15 00 1l).0000 .11700) 0 0 ) 0 1
(, AODHYO 'I 3 5 (, 7 1 0 0 1 0 1
f, REACH 3 II 7 5 1000.ll000 .A700 .00000 0 0 r 0 0
6 RUNOFF ) ~ (, .0fOO 75.(1000 .11)001 0 0 1 0 1
6 AODHYO 'I " ~ 6 7 1 0 0 1 0 1
b REACH 3 5 7 !l 1030.0000 .A700 .00000 0 0 0 0 0
f, RUNOFF 1 5 f, .5000 fll.OOOO .'17001 0 0 1 0 1
(, ApOHYO II ':) 5 (, 7 1 0 (I 1 0 1
f, REACH 3 6 7 5 600.0000 .AAOO .00000 0 0 0 C 0
(, RUfH/~ F ) (, 6 .0:'00 75.00(10 .13001 0 0 ) 0 1
6 AODHYO II 6 5 b 7 1 0 0 1 0 )

6 RE ACH 3 7 7 5 720.0000 .8800 .00000 0 0 0 0 0
f:, RUNOFF 1 7 f, 1.0'100 AI.OOOO .58001 0 0 1 0 )

~
6 AOOHYO 'I 7 5 6 7 1 0 0 ) 0 1
6 REACH 3 A 7 5 350.CJOOO .9000 .00000 0 0 0 (1 0
(, RUt\OFF 1 II 6 .0300 75.0000 .07001 0 0 1 0 1

0 6 AOOHYD II tl !i I) 7 1 0 0 1 0 1
(, REACH 3 9 7 5 750.0000 .'JOOO .00000 0 0 0 0 0
(, RUNOFF 1 9 6 2.21100 63.0000 .'1)00) 0 0 1 0 1
(, A['DHYO 'I <] 5 (, 7 ) 0 0 ) 0 1

.10 f, REHH 3 1 0 7 5 RI0.0000 .'JI()O .00000 0 0 0 0 0
(, RUNOFF 1 10 (, .1700 75.0(11)0 .3::'>00) 0 0 1 0 )

(, ADOHYO 'I 10 5 (, 7 1 0 0 1 0 1
6 REACH 3 11 7 5 2BO.CJLOO .<noo .00000 (l 0 0 0 C
6 RUNOFF 1 1 1 f. .(I~OO 75.0000 .10001 0 0 1 0 1
6 AODHYO 'I 11 5 (, 7 1 'I 0 1 0 1
(, REACH 3 12 7 5 'I'IO.:Jroo .9100 .00(100 0 0 0 0 0
(, RUNOFF t 12 (, .3200 79.0000 .3'1001 0 0 1 0 1
6 AOOHYO 'I 12 5 (, 7 t (I 0 1 0 1
6 RE ACH 3 n 7 5 '170.0000 .9)00 .00000 0 0 0 0 0
f, RUNOFF t 13 fo, .11 00 75.0000 .12001 0 0 t 0 1
(, ADDHYD II 13 5 (, 7 ) n 0 ) I') 1
6 REACH 3 III 7 5 • C0 DC 3/10.0030 .'11000 0 (l 0 (1 0
(, RU .... OFF 1 1 'I f:, .7)00 BO.OOO(l .'10001 0 0 1 0 1
h ADOHlD II 1 'I 5 (, 7 1 1 0 ) 0 1

ENOATA

END OF 1I ST ING
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PASS:

EXECUTIVE CONTROL CARD 3~

EXECUTIVE CONTROL CARD ••••••••
EXECUTIVE CONTROL CARO 35
EXECUTIVE CONT~OL CARD 36

STARTI~G TIHE: .00
ALTERNATE NO.: 1

OPERATION BASFLO,
OPERATION
OPERATION INCRfM,
OPERATIO~ ~~~~

RAIN DfPTH: 1.~5

STOR'" NO.= L __

NEW RASE fLO~: 105.00

~AIN TIMf INCREMENT=
FRO'" XSECTN/STRUCT

RtIN DURATION: 1.00

.10
II 0 TO XSECTN/STRUCT 1~1 0

RAIN TABLE NO.= 2 SOIL CONDITION: 2

SUBROUTINE RUNOFF
AR f A=

CROSS SECTION 1
.A9 INPUT RUNOFF CURVE: 79.0 TIME OF CONCENTRATION= .54

Pf tK TIMES
12.27
1b.96
19.H
21.62
23.~2

PEAK OISCI-1ARGES
f>f,.<;64

7.266
5.~f,<J

'I.R77
4.;>67

PEAK [LEVAY IONS
( RurWFF)
(RUNOFF)
(RUNOFF)
(RUNOfF)
(RL'NOFF)

TOTAL WATER, IN INCHES ON DRAINAGE A~EA: .2355 CFS-HRS= 135.2R ACRE-FT= 11 • 18

AVERAGE ROUTING COEFf= .8600AVERAGE WATER VELOCITY: 1~.443

PUK 01 SCHARGES
111.c07
110.5f>6
10'1. PH
10q.2~6

.39NUM8ER OF ROUTINGS=

.00

PEAK ELEVATIONS
(NULL )
OWLU
( NULl)
(NULL)

INPUT ROUTING')=.8f,00
CROSS SECTION 2
1700.00 INPUT COEFFICIENT=

PE AK T I ME S
12.32
19.~9

21.('f,
23.66

SUBROUT I NE RE ACH
LENGTH:

TOTAL WATER, TN INCHES ON DRAINAGE AREA: 5.1014 CFS-HRS= 321~.1A ACRE-FT= 210.63

SUBROUTINE RUNOFF
AR EA=

CROSS SECTION 2
.99 INPUT RUNOFF CURVE= 19.0 TIME OF CONCENTRATION: .56

PE AK TI"'ES
12.21
16.91
19.'18
21.6:'­
23.63

PEAK flISCHARGr"
73.H.3

A.rlR7
6.l q 5
5.~?1

~.132

PEAK ELEVATIONS
( RU,,/OfF)
(RUNOFF)
(RUNOfF)
( PliNOFF)
(RUt-:OFF)

TOTAL WATER, IN INCHES ON DRAINAGE AREA= CFS-HRS= 150.40 ACRE-FT:

SUAROUTINE AOOHlD CROSS SrCTIr.N
I~PUT HYDROGkAPHS= 5,f,

2
OUTPUT HYDPOGRAPH= 1

PEAK TIHES
1??G
16 .96
I 'J. ~"

PEAK QISCIiARGES
?,,~.?;>(.

1:'0.~5?

1 1 f,. 7f 1

PEAK [LEVATIONS
(NULL)
(NULL )
(f'ULL)
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113.91\5

TOT.L WATER, IN INCHES ON DRAINAGE ARrA=

SUBROUTINE R[ACH
LrtJG TH=

C~O~~ SECTJON 3
~lIn.oo INPUT COEFFICJE~T=

2.A230

.8&00

(NULl)

CFS-HRS=

INPUT ROUTINGS=

31125.111

.00

ACRE-FT= 283.06

AVEPAGE WATER VELOCITY= 10.Q1l3 AVERAGr POUTJNG COEFf= .P600 NUMBrR Of ROUTJNGS= .12

,
SU~ROUTINE RUNOFF

I Af- E A=
CROSS SfrTJO~ 3

.q5 INPUT RUNOfF CURV[= "1.0 TIV[ OF CONCENTRATJON= .47

TOTAL WATER, I~ INCHrs ON DRAJNAGE AREA=

PfAK TJMES
12.20
16.98
19.,+7
21.511
23.SR

PEAt< rTSCHARGES
~0.L22

q.l'lR
3.1<'1
2.flU5
2.4Qq

.?/lA6

POt< ElEVATIONS
(RUtJOFF)
(RU~OFF)

(RUNOFF)
(RUNOFF)
(RUNOFF)

CFS-HRS= ACRE-FT=

SUBROUTINE ADDHYO CRO~S SECTION
INPUT HYDRuGHAPHS= 5,~

PEAt< TIMES
12.711
16.96
1'l.IIA
71.611
23.6~

3
OUTPUT HYDROGR.PH= 7

PEAK DI~CHARGES

?AA.ol1
124.550
11'J.q~b

11 II. [,76
116. Q09

PEAK ElEVATIONS
(NULl)
(NULl)
(NULl)
(NULl)
(NULl)

TOTAL WATrR. IN INCHES ON DRAINAGE AREA= 2.3336 CFS-HRS= 3508.99 ACRE-FT= 289.98

SUBROUTINE RfACH
LENGTH=

CROSS S[CTIO~ Q
100~.00 INPUT COEFFICIE~T= .8700 INPUT ROUTINGS= .00

AVERAGE WATER VELOCITY= JJ .371 AVERAGE ROUTING COEFF= .1\700 NUMBER OF ROUTINGS= .21

SUAROUTIN[ RUNOFF
AR EA=

CROS~ SECTION II
.06 INPUT RUNOFF CURvr= 7~.0 TIME OF CONCENTPATION= .10

PE At< TJ Mrs
12.00
12.'+6
17.'lf,
D.1l6
13.96
14.4f
14.q6
1"1.45

PEAK DISCHARGES
Il. P 02
J.616

."37

.130

.c,C?s

.530

.4AA

.440

rEAK ELrVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUI-,OFF)
(RUtJOFF)
IClIIt:nrFl
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TOTAL \lATER, IN INCHES ON DRAINAGE AREA= .1416 CFS-HRS= 5.12 ACRE-FT= \

SUBROUTI~[ APDHYD CROS~ SECTION
INPUT HYDROGRAPHS= 5,6

4

OUTPUT HYDROGRAPH= 7

PEAK TI~[S

12.30
16.'1~

19.~8

21.f,~

2:3.65

PEAK DISCHARGES
?RA.!i:31
1?4.'l16
];>0.231
I]R.:'A4
] H.~I\f\

PEAK ElrVAT IONS
(~Ull)

(NUll )
(NULl)
(NULl)
(NlIll)

TOTAL \lATER, IN ]NCHES ON DRAINAGE ARrA= 2.2781 CFS-HRS= AcRE-FT=

SU8ROUTP-'E RrACH
lENGTH=

CRO~S SECTION <;
)0:30.00 )NPUT COrFFICIENT= .R700 HIPUT ROUTING~= .00

AvERAGE \lATER VElOCITY= 11.317

SUBROUTI~[ RU~OFF

AP EA=
CROSS SECTION 5

.~O INPUT RU~OFF CURVE=

AVrRAGE ROUTING (OEFr= .87PO

8].0 TIME OF CONCENTRATION=

NUMBER OF ROUTINGS= .22

PE AK T) ME S
12.20
] b. '18
1<;.41
21.5R
2:3.~A

PEAK DISCHAPGES
55.':-110

4.6b5
:3.552
:3. ) ) 7
;>.116

PEAK ElrVATlONS
(RUNOFF)
(RUNOFF)
(RUt-!OFF)
(RUNOFF)
(PUNOFF)

T1TAl WATER, IN INCHES ON DRAINAGr ARrA= .2886 CFS-HRS= 93.12 ACRE-FT= 1.10

SUBROUTINE AJDHYD CROSS SECTIO~

I~PUT HYDPOGRAPHS= 5,f,
5

OUTPUT HYOPOGRAPH= 1

PE AK T I ME S
12.:30
tb.9~

19.ItA
21.65
2:3.f,5

PEAK DISCHARGrS
335.'l54
1;>9.5~t

I?:'>. 1'>.1'
121.36~

119.::'61

PEAK [lEVAT IONS
( NULl)
(NULl)
(NL'll)
(NUll)
(NUll)

TOTAL WATER, IN INCHES ON ORAINAG[ ARrA= crS-HRS= 3601.86 ACRE-FT= 298.15

SUBROUTIt.E REACH
llNGTH=

CROSS SECTIO~ 6
60~.OO INPUT COEFrICIENT= .RAOO It/PUT ROUTINGS= .00

AVERAGE WATER VElOCITV= 1~.467
.12NUMBER OF ROUTINGS=

• t ~TT"r

AVrRAGr ROUTING COEFF= .8POO

(.CROSS SECTIONf1l1tJOF FSUBROU,
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PEAK TIMES

12.02
12./11
12.%
13./16
13.96
14./16
1/1.C)6
15./16
15.96
16.'16

PfAK DISCHARGES
3.5'18
1. ~ I fl
.768
.E.OII
.'193
./1110
./105
.365
.319
.305

PEAK ELEVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
( RU~)OF F)
(RUNOFF)
CRUt-,'OfF)

TOTAL ~ATER, IN INCHES ON DRAINAGE ARrA: CFS-HRS= '1.79 ACRE-FT=

SUBROUTINE ADOHYD CROSS SECTION
I~PUT HYDROGRAPHS= 5,6

f,

OUTPUT HYDROGRAPH= 1

TOTAL ~ATER, IN INCHES ON DRAINAGf AREA:

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

Pf AI< T I HE S
12.31
19.48
21.66
23.66

PEAK DI~CHARG(S

.'~5.111q

1211.018
1;>1.51111
11'1./122

1.90110 CFS-HRS= 3612.65 ACRE-FT= 298.55

SUBROUTINE REACH
Lf:NGTH:

CROSS SECTION 1
120.00 INPUT COEffICI[~T: .81l00 INPUT ROUTINGS: .00

AVERAGE ~ATER VELOCITY= 12.1161 AVERAGE ROUTING COEFF= .R800 NUMBER Of ROUTINGS=

SUBROUTINE RUNOFF CROSS SECTION 1
ArtEA= 1.011 INPUT RUNGFF CURVE: Al.0 TI~t OF CONCENTRATION: .5A

PE AK TII1ES
12.27
19.'11
21.611
2:0..63

PEAK {)I'5CHARGES
100.1'71

1.?18
6."011
5.512

PEAK ELEVATIONS
(RUNOfF)
(RUNOFF)
(PUNOFF)
(RUNOFF)

TCTAL ~ATER. IN INCHES ON DRAINAGE AREA= .;>IIR7 CFS-HRS= 193.16 ACRE-FT=

SUbROUTI~[ A~DHYD CROSS SECTION
INPUT HYOROGRAPHS= 5,6

1
OUTPUT HYDROGRAPH= 1

·~TAL WATfR, IN INCHfS ON r.RAINAGE AREA= ACRE-FY=

PEAK ELEVATIONS
(NULL )
I tJULL)
(NULL )
(NULl)

CFS-HRS=1./IAIS

PEAl< DISCHARGES
'1311.006
1:'11.3 Q 2
1;>7.Q~5

1;>11."16

P'= AI( T I ME S
12.31
19.118
21.66
23.66



•
SUBROUTINE REACH

LENGTH=
CPOSS SECTION B
350.00 INPUT COfFF1CIENT= .9000

•
INPUT RCU1INGS= .00

•
AVERAGE WATER VELOCITY= 15.300 AVERAGE ROU1ING COEFF= .9000 NUMAER or ROUTINGS= .Of,

SUBROUTINE RUNOFF
AR r A=

C~OSS SECTION ~

.03 INPUT RUNOFF CURVE= 15.G TIME OF CONCENTRATION= .01

TOTAL WATER, IN INCHr.S ON DRAINAGE AREA=

PEAK ELEVATIONS
(NULL)
(NULL)
CNULl)
(~JULL )

PEAK T1I1[5
11.99
12.'16
12.96
D.'I('
13.96
14.'16
1'1.96
15.45
15."16
16 .95

SUBROUTINE ADOHYO CRnss SECTION
I~PUl HYDROGRAPHS= ~,6

PEAK TIMES
12.31
19.48
21.61
23.£'6

PfAK PTSCHARGfS
;>.101

• R25
.'111
.3£,9
.:,qq

.~66

.?'I5

.193

.18,.

.1479

8
OUTPUT HYDROGRAPH= 1

PEAK DISCHARGES
4~3.f.Rl

1~1.'i3'1

1211.0~9

125.Gb"

PEAK EL[VATIONS
(PUNOFF)
(RUNOFF)
(RUNOFF)
(RU~OFF)

(RUNOFF)
(RU,,/OFF)
CRUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

CFS-HRS= 2.86 ACRE-FT=

TOTAL WATER, IN INCHES ON DRAINAGE APEA= CFS-HRS= 3AG9.2A ACRE-FT=

SUElROUTlN[ Rr ACH
LE NGTH=

CROSS SECTION 9
150.00 INPUT CO[rFICI[~T= INPUT ROUTINGS= .00

AVERAGE WATER VELOCITY= 15.~OO AVERAGE POUTING COEFF= .9000 NUMEER OF ROUTINGS= .12

SUBROUTINE RUNOFF CROSS SECTION q

AREA= 2.;>'1 INPUT ~UNOFF CURVE= A~.O TI~E OF CONCENTRATION= ..".

TOTAL WATEP, IN INCHES ON rRAI~AGE APEA=

PEAK ELrVATIDNS
CRUNOFF)
CRUNOFF)
(RU~!OfF )
(RUNO~F)

(RUNOfF)

<;[1111' OllT 1

PE AK TIMES
12.14
16.97
19.46
21.55
23.55

no"" ~ECTTr)N
Q

PEAK OISCHARGfS
~47.535

:'3.642
17.11111
15.71A
13.£67

.~499 CFS-HRS= 505.16 ACP[-FT=
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PE AI< TI ME S

1;>.22
1b. q 6
19."7
21.&1
23.&1

PUI< flISCHARG[S
7311.(1~9

1f,3."~0

1"':'.408
1ll3.617
13A. ~,96

PEAl< rLEVATIONS
(llULL)
(NULl)
(NULl)
(NULl)
(NULl)

\

TOTAL ~ATER, IN INCHES ON DRAINAGE AREA= CFS-HRS= ACR[-FT= 35(,. £>0

SU6ROUTINE REACH
LENGTH=

CROSS SECTION 10
810.00 INPUT COEFFIfIENT= .<l100 I/.'PUT ROUT INGS= .00

AVERAGE WATER VELOCITY= 17.1~9 AVERAGE ROUTING COEFF= .9100 NUMBER OF ROUTINGS= .12

SUBROUTINE RUNOFF
AR EA=

CROSS SECTION 10
.17 INPUT RUNOFF CURVE= 7~.0 TIME OF CONCENTRATION=

TOTAL ~ATER, IN INCHES ON ORAINAGf AREA=

PE AI< TIMES
12.15
16.'lCj
19.H
20.4&
21.53
22.'15
23.51

PBI': fllSChARGES
7.'l~4

1.r.25
.p.n3
.719
.7;>6
.f40
• f.4\ 0

.111lP.9

PEAK ELEVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)
("lUNorF)
(RUNOFF)
( RUNOFF)
(RUNOFF)

fFS-HRS= ACRE-FT= 1.35

SUBROUTINE AQDHYD CRO~S SECTION 10
INPUT HYDROGRAPHS= 5,6 OUTPUT HYDROGRAPH= 7

PEAl< TIMES
12.;>3
16.95
19.1Il7
21.62
23.61

PEAK DISCHARGE~

136. ff.3
If>Il.1I53
1~0.203

111".:'-01
139.1°4\

PEAK EL rVA TI OtIS
(NULL)
(NULL )
(NULL)
(NULl)
(NULl)

TOTAL IIATER, IN INCHES ON DRAINAGE AREA= CFS-HRS= ACR[-fT=

SURROUTINE REACH
LfNGTH=

CROSS SECTION 11
;>~O.OO INPUT COEFFICIENT= .'1100 INPUT ROUTINGS= .00

AVERAGE WATfR VELOCITY= 17.1BCj AVERAGE ROUTING COEFF= .9100

PLAK TIMES
1;>.(;0
12.H

NUMBER OF ROUTINGS=

.10

PfAI< ELEVATIONS
(RUNOfF)
( I\ll~'(lr r I

TIME 0F CONCENTRATION=

PEAK OISC~AR(;ES

2.'101
• "0 f1

CROSS SECTION 11
.03 JtJPUT RUNOFF CURVr= 75.0

SUBROUTINf RUNOFf
AP EA=
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I:~."6

.:'-65 ( RUNOFF>

13.96 .~91 (RUNOFF )

1".'If. .~t)'5 (RUNOFF)

1".Q6 .;>"" (RUNOFF)

IS.'I5 .220 (RUNOFF)

1S.96 .1'12 (RUNOFF)

16.'15 .1113 (RUNOFF)

TOT AL WATER, IN INCHES O~ DRAINAGE AR[ A= .11116 CFS-HRS= ;>.116 ACRE-FT= .2.

SUAROUTINE AODHYD CROSS SECTION 11
I~PUT HYDROGRAPHS= 5,6 OUTPUT HYDIlOGR,\PH= 1

PE AK TI ME S PEAK DISCHARGfS P[AK [LEVATIONS

12 .23 135.453 (NULL)

16.'15 H". 6~ 1 (NULl)

19.H 150.3H (NUll)

21.&2 1'1".'103 (NULl)

23.b2 n'1.~/l1
( NULl)

TIME HYDROGRAPH, T1ERO= .00 DELTA T= .10 DRAHJAGE AREA= 6.'15

~
.00 DISCHG 105.00 105.00 105.00 105.00 105.00 105.00 lC5.00 105.00 105.00 105.GO

1.00 DISCHG 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00

(\ ?OO DISCHG 10').00 105.00 11)5.00 10S.00 105.00 105.00 105.00 105.00 105.00 105.CO

\
3.00 UISCHG 105.CO 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00

'1.00 [11SCHG 105. DO 105.00 105.CO 105.00 105.00 105.00 105.00 105.00 105.00 105.00

- 5.00 DISCHG 105.liO 105.00 105.00 105.00 105.00 105.00 105.00 1!J5.00 105.00 105.00

...D b.OO DISCHG 105.00 10S.00 105.00 105.00 10S.00 105.00 105.00 105.00 105.00 105.00

1.00 DISCHG ]('5.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00

11.00 DISCHG 10">.00 105.no 10">.OC 105.no 10Ci.00 105.00 105.00 105.00 105.00 105.00

9.00 DISCHG 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00

10.00 DISCHG 1£15.00 1 O~ • '1 0 105.00 105.00 10!'.00 10').00 105.00 105.00 105.00 105.00

11.00 DISCHG 105.00 1 O~. 3 0 1 n') .0 r. 105.00 10<;.00 105.13 10 11.85 13".52 201.58 325.63

12.00 DISCHG ,,'15.1& 65'1.68 130.15 113.1'1 6'11.55 516.13 51:3.15 '151.72 '101.1" 365.'12

13.00 DISCHG 3?>1.96 310.(,3 2ql .,.? 21".81 n1.51 251.13 2'1:3.98 236.S6 229.0'1 222.52

1'1.00 DISCHG 211.52 213.5'1 209.76 206.00 20:'.69 200.19 19 fl. 12 19<;.99 193.13 191.6&

15.00 DT~CHG 190.08 1811.62 1/1(,.116 11\".19 182.111 181.23 119. H 171.89 115.12 173.66

16.00 DI')CHG 112.01 11C .b3 16'1.2 Q 1f,1.'?" 166.16 165.85 165.2'1 16'1.81 H'''.68 16'1.61

11.00 DISCHG ](,'1.6;> If.".'16 11,3. c; 4 163.11 16;>.;>;> 161.'18 16 0.75 15~.82 158.69 157.61

111.00 DTSCHG 156.13 1!'i<;.90 P,'I.f1'J 153.11 1')2.<;8 151.(,8 151.0" 1~0.62 150.31 150.2'1

19.00 DISCHG 1'>0.19 150.111 150.20 150.:''1 150.;>9 150.3'1 150.11 1'19.60 1'11.69 1'11.11

20.00 DI~CHG 14(,.90 1'1(,.2'1 145.90 1'15.66 1'1<;.<;2 1"5."'1 1'15.18 1"".53 1" 3.56 1'2.55

21.00 Dl~rHG 1'11.12 1"1 .?> 2 1 "I .511 1112.21 1'13.11 1"3.99 1"4.39 111'1.21 1'13.52 1"".611

22.00 DI':CHG IH .'33 1't1.37 1~0.99 1'10.15 1'10.f.l 1110.')2 1'10.211 139.5H 138.51 131.51

23.00 DISCHG 13f,.f,5 136.2 .. 136.115 1.37.111 l:'fl.09 .138.118 13'1.21 139.01 1311.37 131.50

24.00 DTSCHG 136.63 13'1.811 nl.07 125.70 120.09 115.~.FI 11 1.1I~ 109.39 107.11 10b.75

"
25.00 DISCHG lef..l0 1 O~.• 69 105.'13 105.?6 105.15 10~.oq 10~.05 10').03 105.01 105.00 "• .1':. ..

2&.00 DISCHG 105.00 10~.30 10<;.0(, 1r.5.00 10').00 105.00 105.00 1::5.00 105.00 105.00

21.30 DISCItG 105.00 105.00 1115.00 1£15.00 105.00 105.00 105.00 105.00 105.00 105.00

21l.00 DISCHG 105.00 lC~.OO 1()').OO 105.00 105.00 105.00 105.00 105.00 105.00 105.00

29.00 DT~CHG 11'5.00 105.00 tr').OO 105.00 10').00 105.00 105.00 105.00 105.00 105.00

TOT Al \lATER, ItJ INCHES ON DRAINAGE AlllA= 1.0412 CFS-HPS= 'I3H.21 ACf!E-FT= 358.18



•
LENGTH= .... 0.00 INPUT COEFFTCTENT=

•
INPUT ROUTINGS= .00

•
AVERAGE ~ATER VELOCITY= 17.189 AVERAGE ROUTING COEFF= .9100 NUMBER OF ROUTINGS= .06

SUBROUTINE RUNOFF
All EA=

CROSS SECTION I?
.32 INPUT RU~OFF CURV[= 79.0 TIM[ OF CONCENTRATION=

PEAK TIMES
12.13
16.9R
19.""
20."5
:?1.~2

22."5
23.52

PE AK DT SCHARGE S
31.llllR
2.H6
2.!lOCl
I.7RR
1.791
I.~71

1.510

PEAK ELEVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUN(lFF)
(RUNOFF)
( RUNOFF)
(RUNOFF)

T(lTAL ~ATER, IN INCHES ON DRAINAGE AP(A= .:'353 CFS-HRS= ACRE-FT= '1.02

SUHROUTINE ADDHYD CROSS SECTION
INPUT HYDROGRAPHS= 5,6

P( AK T 1 P1 ES
12.23
16.95
19.117
;>1.62
23.61

12
OUTPUT ItYDROGRAPH= 7

PEAK DISCHARGES
75').1>10
161.:?52
1 'j? 344 q

1446.]')5
HO.l:}'

PEn ELEVATIONS
(NULL)
(NULL)
(NULL)
(NULl)
( NULl)

TOTAL WATER, IN INCHES ON OIlAINAGE AR£A= 1.0031 C~S-HRS= '1382.80 ACRE-FT= 362.19

SUBROUTINE Rf.ACH
LENGTH=

CR(lSS SECTION 13
910.00 INPUT COEFFICIENT= .9100 INPUT ROUTINGS= .00

AVERAGE ~ATrR VELOCITY= I1.1~9 AVERAGE ROUTING COEFF: .9100 NUMBER OF ROUTINGS= .1'1

SUBROUTINE RUNOFF
AR EA=

CROSS SECTION 13
.11 INPUT RUNOFF CURVE: 15.0 TIME OF CONCEN1RATION= .12

,."

PE AK TI,.E S
12.01
12. II f:.
I2.Clf:
D.II6
13. q 6
1'1.'16
1'1.96
15."6
15.%
16.96

PEAK DISCHARGES
fI.[,97
2. Q 1'1
1. h9 A

1.332
1.r.R1

.Gf,9

.1'92

.PO"

.103
• f-71

PEAK [lEVU IONS
(RUNOfF)
(PU'WFF)
(RUNorF)
(PUNOFF)
(RUNOFF)
(Pl'N(\~F)

(RUNOFF)
(RUNorF)
( RUNOFf)
(RU~OH )

TnTAl wATEP, IN l~rHrS ON DRAINAGr ARrA: CFS-HRS= 10.52 ACRE-FT= .R1
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TOTAL ~ATER, IN INCHES ON DRAINAGE AREA=

SUBROUTINE ADDHYD CROSS SrCTION 13
INPUT HYDROGRAPHS= 5,6 OUTPUT HYOROGRAPH= 1

363.06

\

ACRE-FT=

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

CFS-HRS=

POK DISCHARGES
1~6.(l'+5

152.Bf,~

1'16.540
1'l1.l~2

PEAK TIME';
12.25
19. ~ 1
21.63
23.62

SUAROUTINE REACH
LENGTH=

CROSS SECTION 1'1
.00 INPUT COEFFICIE~T=340.0000 INPUT ROUTINGS=

AVERAGE ~ATrR VELOCITY= .000 AVERAGE ROUTING COEFF= .0000 NUMBfR OF ROUTINGS= .00

SUBROUTINE RUNOFF
AR EA=

CROSS SECTION 14
.11 INPUT RUNOFF CURVE= AO.O TIME OF CONCENTRATION= .It 0

PEAK TIMES
12.16
16.98
19.'1(,
20.~5

21.56
23.~5

PEAK DISCHARGE~

14.~32

6.201
~.7~5

,+.22~

~.:>02

3.612

PEAK ELEVATIONS
(RUNOFF)
(RUNOFF)
(RUNOF"F)
(RUNOFF)
(RUNOFF)
(PUNOF"F)

TOTAL ~ATrR, IN INCHES ON ORAINAGE AREA= CFS-HRS= 119.6~ ACRE-FT=

SUBROUTINE APDHYO CROSS SECTION 1'1
INPUT HYDROGRAPHS= 5,6 OUTPUT HYOROGRAPH= 1

PE AK T I P4E S
12.23
16.95
1Q.41
21.62
23.61

PEAK lJISCHARGES
P26.110
174.129
lr;1.f,(lQ
150.720
14'1.192

PEAK [lEVATIONS
(NULL)
(NULL)
OWLLI
(NULL )
(NULL)

TIM[ HYDR(l(;RAPH, TZERO= .00 OEL TA T= • I 0 DRAINAGE AREA= 1.59

.00 Dt"CHG 1f,",. 00 105.00 lC5. (1 0 105.00 100;.('0 105.00 1 [15. 00 105.00 105.00 105.tO

1 • (10 DISCHG 105.00 10"•• CO H') • (j 0 10<;.00 10.,.00 105.00 105.00 105.00 105.00 105.00

2.00 DISCHG 11)5.00 10').00 105.00 l(l5.oo 10",.00 10~.00 10~.00 105.00 105.00 105.00

3.00 OISCHG 105.00 100;.00 lr'1.00 ](j'l.CC 100;.00 10~.(0 105.00 105.00 105.00 105.0C

'1.00 OISCHG 105.00 105.00 1Co;.00 105 • ~ 0 105.00 105.~0 105.00 105.00 105.00 105.00

5.00 DISCHG 1 O~ • 00 100; .00 1(''1.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00

6.00 OISCHG 10~·.00 H15.00 10~,.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00

7.00 DISCHG 105.00 105.00 105.00 105.00 lC5.00 105.00 105.00 105.00 105.00 105.00

B.rO DISCHb 10'1. CO 105. (j 0 105.0(, 1(15.~0 105.00 105.00 10!i.00 105.00 105.00 105.011

9.1.'0 DI~CHG 11.'<;.00 105.00 10<;.00 105.ClO 10~.(l0 105.CO 105.CO 105.00 105.00 105.00

10.00 OISCHG tr'5.(,O H5.rO 10"'.'''1 10<;.on "I ,,~ .00 10~.00 10~.00 105.00 105.00 105.00

1 1 • l' 0 OI~CHG ln5.00 1 O'j .00 ll''j.OO In5.00 .00 1115.10 10R.:>O 131.Rl 201.13 ~'I2.R

, f"\ T r r ...., r r; t," _'fl 7')Q _ r,'" R:' r;. 1 I. n 111 • r, '" , • 4 (. (47.70:, "1 ~. (.A <'1:>.1 f, 4~3.10:, 405.4



• • •
) II • 00 OISCHG 2~5.13 230.C,3 22f,.] 5 nl. Rl 21R.00 215.15 212.75 210.2/\ 207.61 205.30 ',"

1~.()0 OISCHG 20~.50 201.flO 199.711 197.35 19~.OA 193.2fl 19).511 IP.9.39 186.87 11111.119

.... 16.00 Ol!':CHG 111~.61 lEll.02 179.H· )71.<;0 17f,.511 175.51 17'1.81 1711.39 1711.17 1 H.l 0

17.0l! OISCHG 1711.11 173.91 173.:">0 17<'.:'>3 171 • :'.1 170.'17 169.62 16A.53 167.23 165. 0 11

1/\.00 O)SCHG )(,11.98 1611.01 162.R3 161.115 11'·0.15 15':'.12 158.39 1~)7.'Jl 157.(,3 1«;7."8

~ 19.00 OISCHG 157. H )57."11 1 ':-7. '13 157.118 1,)7.SI1 157.bO 157.39 156.71 155.66 1511.53

20.00 OISCHG 153.60 152.°1 152."'" 152.17 15;>.02 151.')3 )!il.6) 150.115 1'19.72 1 .. 8.SS

21.00 01SCHG 1'17.S9 1'17.16 1" 7 ." 5 11111.:">0 1"9.311 IS0.26 )50.71 lS0.117 1.. 9.b8 1"8.71

22.00 DISCHG 1l1l.Ab 1117.2? )416.7A )'1(,.50 ]46.:'11 1'1f-.211 1115.90 1'\5.11 1113. qll 1112.71

2:'>.00 DISCHG ]lf1.73 111] .2R ]'11.5"> 111;>.110 1113.IIS 11111.36 ]4".7'1 ]'I'I.S3 111~. 71 1112.71

2 ... 00 DISCHG )'11.711 13<)."'S 13C,.10 12A.P2 122.311 116. 0 5 112.1:'9 110.U7 )OA.20 101.01

25.00 Ol<;CHG tr6.26 105.7R H5.IIR 1l!S.2° 10C;.lR 10S.10 105.06 10S.03 105.01 105.(10

26.00 OISCHG )()s.OO 10C,.OO It5.01l )(15.00 105.(10 105.00 10').00 105.00 105.00 105.00

27.00 DISCHG 1('5.00 105.GO 105.0(' 105.00 10S.0C 105.00 105.0~ 105.00 105.00 105.CO

2B.00 OISCHG le5.00 10~.CO 1f-s.on 105.00 ]0'=.00 10~.00 105.00 1Gs.no 105.00 105.00

29.00 DISCHG 105.00 105.00 105.00 105. ('0 105.00 105.00 105.00 105.00 105.00 105.CO

TOT AL IIATER, IN ]NCHE S ON DRAINAGE AREA= .9213 r.rS-HPS= '1512.95 lCR[-FT= 372.95

\=t
ENOCMP

(\

\

N
~



• • •
EXECUTIVE CONTROL CARD 37A
EXECUTIVE CONTROL CARD ••••••••
EXECUTIVE CONTROL CARD 3A

STARTING TIME= .00
ALTERNATE NO.= 1

OPERATION BASFLO.
OPEl'< AT IO~

OPERATION C8PUT~
R AI N DE P T H= 2. 5f\ "
STORt" NO.= 1

PASS= 2
NEW BASE FLOW= 105.00

FROM XSECTN/STRUCT 11 0 TO XSECTN/STRUCT 1~1 0
RAIN DURATION= 1.00 RAIN TABLE NO.= 2 SOIL CONDITION= 2

SUBROUTINE RUNOFF
AR EA=

CRO~S SECTIC~ 1
.89 INPUT RUN~FF CURVE= 79.0 TIME OF CONCENTRATION=

PEAK TIMES
12.20
19.45
21.61
23.62

HAK f1ISCHARGr~

:'o3?:B5
15.579
13.420
11.6(10

PEAK [lEVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

TOTAL WATER. IN INCHES ON f1RAINAGE AREA= .0900 CFS-HRS= 511.18 ACRE -FT=

AVEPAGE ROUTING COEFF= .A600AVERAGE WATER VELOCITY= 10.443

PE AI< 01 SC~ARG[S

431.:'02
120.575
11B.~e,0

116.':>71

NUMBER OF ROUTINGS=

.00

PEAK ELEVATIONS
(NUll )
(NULLJ
(NULLJ
(NULLJ

INPUT ROUTINGS=.RhOO
CROSS SECTION ?
1700.00 INPUT COEFFICIENT=

PEAK TH1ES
12.;>11
19.116
21.65
23.66

SUBROUTl NE RE ACH
L[NGTH=

TOTAL WATER. IN INCHES ON DRAINAGE AREA= CFS-HRS= 3(,50.68 ACRE-FT= 301.69

sueROUTINE RUNOFF
AREA=

CROSS SECTION 2
.99 INPUT RU~OFF CUPVE= 19.0 TIME OF CONCENTRATION= .56

P[ AK TI ME S
12.20
19.~6

;>1.63
23.62

PEAK DISCHARGES
369.561

17.:n:>
14. q :»3
12.M,';

PEAK [lEVATIONS
(RU~IOFF )
(RUNOFF)
(RUNOFF)
(RUNOFF)

TOTAL WATE~. IN INCH[~ ON DRAINAGE ARrA= .0'106 CFS-HRS= 569.03 ACRE-FT=

SU&ROUTI~E ADOHYD CROS~ SECTION
INPUT HYDROGRAPHS= 5.6

2
OUTPUT HYDFOGRAPH= 1

P[AK TIMES
12.22
19.46
21.64
23.64

PEAIl' OISCHARG[S
7'19.:'>:''1
1:37.'107
133.:'1/\
l?q.4?B

PEAK [l[VATIONS
(NULL)
( NULl)
OJULLJ
(NULLJ

rFS-HP~= flCR[-FT=



•
SUBROUTINE RfACH

LENGTH=
CQO~S SECTICN ~

~~n.oo INPUT COEFFICIENT= .8600

•
INPUT ROUTINGS= .00

\

•
AVERAGE ~ATER VELOCITY= In.~~3 AVERAGE ROUTING COEfF= .8600 NUMBER OF ROUTINGS= .12

SU~ROUTINf RU~OFF

AR EA=
CROSS SECTION 3

.45 I~PUT RUNOFF CURVE= Al.0 TIME OF CONCENTRATION=

PEAK TIMES
12.1~

19.46
?1.~8

23.5R

PEAK 01 SCH~RGES
207.6511

8.'101
7.217
6.215

PEAK ELEVATIONS
(RUNOFF)
( RUNOFF")
(RUNOFF)
( RUNOFf)

TOTAL ~ATER. ]N INCHES ON DRA]NAGE AREA= .9975 crS-HRS= ACRE-FT=

TOTAL ~ATER. IN INCHES ON DRAINAGE AREA=

\=f
(\

\

N
~

SUBROUTINE ADDHYD CROSS SECTICN
]NPUT HYDROGRAPHS= 5.6

- PE AK TtHE S
12.21
]9.'16
21.63
::>3.63

3
OUTPUT HYOROGRAPH= 7

PEAK DISCHARGES
<j92.0?5
]46.312
]'10.5'13
]~5.6'1?

PEAK UEVATIONS
(NULL)
(NULl)
(NULL)
(NULl)

CFS-HRS= ACRE-FT= 312.66

SUBROUTINE REACH
Lf NG TH=

CROSS SECTION ~

10GO.00 INPUT COEFF]CIE~T= .8100 INPUT ROUllNG~= .00

AVERAGE WATER VELOCITY= 1] .317 AVfRAGE ROUTiNG COEFF= .8100 NUMBER OF ROUTINGS= .21

SUBROUTINE RUNOFF
A'HA:

CROSS SECTION ~

.06 INPUT RUNOFF .rURVE= 15.0 TI~E OF CONCENTRATION= .10

PEAK TIMES
11.91
12 ... 5
12.95
13.~5

1:'>.95
1~.'I5

]'I.qS

15.'15
15.95
16.95

PEAK DISCHARGES
;:>q.;>17

6.1'30
3.6'16
2.7'10
2.1£.R
I.RH')
].709
1.~.]A

] .... OA
1.223

PEAK UfVATIONS
(RUNOFF)
( RUNOFF")
(RUNOFF)
(RUNOFF)
(PUNOFF)
(RUNOFF)
(P.tJrIOFF)
(RUNOFF)
(RU'JOFF)
(RUNOfF)

T~T~L ~AT[R. IN INCH[~ ON nR~]NAG[ AREA= • t. 8') fl CFS-HR~= ACRE-FT=

C;URROllTl,



•
PUK TIMES

12.:>3
19.'16
21.65
23.65

PEAK DISCHARGfS
~A7.:'Oil

1'11.~?'1

}41.199
136.211

•
PEAl( ELEVAT IONS

CNULl)
CNULl)
CNULl)
CNULL)

•
TOTAL ~ATrR. IN INCHES ON DRAINAGE ARrA= CFS-HRS= ACRE-FT= 3H.87

SUB~OUTI~E RlACH
LrNGTH=

CROSS SECTION 5
1030.00 INPUT COEFFICIENT= .8700 INPUT ROUTINGS= .00

AVERAGE WATER VELOCITY= 11.317 AVERAGE ROUTING COEFF= .810n NU~BER OF ROUTINGS= .22

SUBROUTINE RIiNOFF
All EA=

CROSS SECTION ~

.50 INPUT RUNOFF CURVE= 81.0 TI~E OF CONCENTRATION=

TOTAL WATER. IN INCHES ON DRAINAGE AREA=

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

I

.2J
Ul

pr AK T I ME S
12.H
19.'16
21.58
23.58

SUBRO~ijNE AOO~YQ CROSS SECTION
I~PUT HYOROGRAPHS= 5.6

POI( rlSCHARGES
230.731

9.'41
B.GA5
6.973

5
OUTPUT HYOROGRAPH= 7

CF S-HRS= 321.B7 ACRE-FT= 26.60

PI' H T lpoIES
12.23
19.46
21.65
23.65

PEAl( DISCHARGES
1191.P09

1<'6.')61
149.1"6
1"3.0P9

PEAl( rLEVATIONS
(NULL)
CNULl)
(NULl)
CNULl)

TOTAL WATfR. 1~ INCHrs ON DRAINAGE AREA= 2.6041 CFS-HRS= 'IB58.11 ACRE-FT=

SUBROUTI~E REACH
LENGTH=

CROSS SECTION ~

600.00 INPUT COfFFICIE~T= .APOO INPUT ROUTINGS= .00

"
AVERAGE WATER VELOCITY= 12.'167 AVrRAGE ROUTI~G COEFF= .flBOO NUMBER OF ROUTINGS= .12

SUBROUTI~E RUNOFF
All E A=

CPOSS SECTION 6
.05 INPUT RUNOFF CURVE= 15.0 TI~E OF CONCENTRATION= .13

-
PE AK TI ~E S

11.ge
12."6
12.95
13.'15
13.95
I " .4 r;
1 q .0"

PEAK Dl~CHARGrS

22.q~C;

5.f-n7
3 • ~! 1 it

2.:'70
1./l00
1 • <'(.9
1. 41 q

PEAK ELEVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RU~OFF)

CRUIIIOFF)
(RUNOrF)
(RIINorF)



• • •
15.95
lb.95

1.0RA
1.017

(RUNOH)
(RUNOff)

T~TAL ~ATER, IN INCHE~ ON nRAINAGE APEA= .",)39 CFS-HRS= 22.39 ACRE-FT= 1.85

SUBROUTI~[ AOOHYO CROSS SECTION
INPUT HYDROGRAPHS= 5,f

(,

OUTPUT HYDPOGRAPH= 7

PE At< TI~ES
12.2'1
19.'16
21 • .,5
23.65

PEAt< DISCHARGES
1l"'J.751
1~7.323

]'1'1.769
1'13.575

PEAt< ELEVATIONS
( NULl)
(NULl)
(NULl)
(NULl)

TOTAL ~AT[R, IN INCHES ON DRAINAGf AREA= 2.':.722 CF S-HRS= ACRE-Fl=

SUBROUT I NE RE ACH
LENGTH=

CPOS~ SECTION 7
720.00 INPUT COEFFICIENT= .flBOO INPUT ROUTINGS= .00

AVERAGE ROUTING COEFF= .ABOOAVERAGE ~ATER VELOCITY= ]2.'167

SUBROUTINE RUNOFF CROSS SECTION 7
AREA= 1.0'1 INPUT RUNOFF CURVE= fll.0

NUMBfR OF ROUTINGS=

PEAK ELEVATIONS
(RUNOFF)
(RUNOFf)
(RUNOff)
( RUNOff)

TIr.E OF CONCENTRATION= .5R

pot< DISCHARGfS
'I27.~59

19.'120
lb.f,;>7
1'1.~09

PEAK TIMES
12.21
1'1.li5
21.6~

23.63

I

N
U'

TOTAL ~ATER, IN INCHE~ ON DRAINAGE AREA= CFS-HR~= 669.80 ACRE-FT= 55.35

SUBROUTI~E AOOHYO CROSS SfCTION
INPUT HYDROf,RAPHS= 5.(,

7
OUTPUT HYOROGPAPH= 7

PEAt< lJ MES
12.:''1
19.1i6
21.66
23.66

POK r,ISCHAPGES
lG06.lJ96

11(,.7:'>6
1f,(,.~.52

157.1'39

PEAt< ELEVATIONS
(NULl)
( NULl)
(NULl)
( NULl)

.06

ACRE-FT=

NU~AER OF ROUTINGS=

• ~ 7

.00

CF S-HRS=

INPUT ROUTINGS=

T T"r l . n~' r r ~Il PAT 1 a~' =

2.1&09

AVERAGE POUTING rOEFF= .qooo

CROSS SECTION A
3~0.QC INPUT COEFFICIENT=

CRO~S SfCTION n
• :'\ ... p'r II 1 PI' ~I r r F r I' P 1/ r = 7'i • n

AVERAGE ~ATER VELOCITY= ]5.300

SUflROUTI

TOTAL ~ATrR, IN INCHES ON DRAINAGE AREA=

SUBROUT I N[ R[ ACH
LlNGTH=



....

•
PEAK TJ!'IrS

II. Q 7
12.'IS
12.9~

13.'IS
13.95
1'1."'"
1'1.'35
15.IIS
15.95
16.'35

PEAK 01 5CHA PH S
15.'1:>2

3.116:>
I.R37
1.~AO

1. nil'"
.<;'17
.1'57
.761
.£.56
.613

•
PEAK ELfVATIONS

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(FlUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

\

•

TOTAL WATrR. IN INCHES ON ORAI~AGE AREA= CFS-HRS= ACRE-FT= 1.10

SUBROUTI~E ADDHYO CFlOSS SECTIO~

INPUT HYOROGRAPHS= 5,~

PF AK TI HES
12.2'1
19.'I~

21.66
23.66

8
OUTPUT HYOROGRAPH= 7

PEAK DISCHARGES
160'1.073

117.196
H.b. f.8 3
158.116

PEAK ELEVATIONS
(NUll)
(NULL )
(NULL)
( NULl)

TOTAL WATER. IN INCHES ON DRAINAGE ARrA= CFS-HRS= 5563.78 ACRE-FT= 1159.79

SUBROUTHJE RE ACH
L[NGTH=

CROSS SECTION '3
750.00 INPUT COEFFICIENT= INPUT ROUTINGS= .00

AVERAGE WATEP. VELOCITY= 1~.300 AVERAGE ROUTING COEFF= .9000 NUMBER OF ROUTINGS= .12

SUBROUTINE RUNOFF CROSS SECTION '3
AqEA= 2.24 I~PUT RUNOFF CURVE= 83.0 TIHE OF CONCENTRATION= • '11

PFAK TIHES
12.10
16.QS
lQ.'I.3
21.5~

2.3.S5

PE AK 01 SCHARGFS .
I <,II?" '10

59.906
'I'I.~'39

:'le.h07
:n.273

PEAK ELEVATIONS
(RtJo.JnFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(FlUNOFF)

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 1.1146 CFS-HRS= 1611.28 ACRE-FT= 133.16

--

SUBROUTINE ADOHYO CROSS SECTION
INPUT HYOROGRAPHS= 5.h

PEAK TIMES
12.11
19.'15
;>l.U
23.61

'3
OUTPUT HYDROGRAPH= 7

PEAK DISCHARGES
27!'I.f1P7

<'21.(21
:'PII.qqq
1ql.~5B

PEAK ELEVATIONS
(NULL)
(NULL)
('lOLL)
(NULL)

rrS-H~C:=



•
SUBROUT I Nr RE ACH

LENGTH:
CROSS SECTION 10

RI0.00 INPUT COEFFICIENT= .9100

•
INPUT ROUTlNGS= .00

•
AVERAGE WATER VELOCITY= 11.189 AVERAGE ROUTING COfFF= .9100 NUMBER OF ROUTINGS= .12

SUB~OUTIN[ RUNOFF
AR EA=

CROSS SECTION 10
.11 INPUT RUNOFF CURVE= 15.0 TIME OF CONCENTRATION= .3:5

PE AK THIES
12.09
1f,.96
19.'15
20.'15
21.51
22.115
?3.S1

PfAK DISCHAR(;rS
60.~A6

3.430
2.C,A6
2.21\8
:>.:'1\3
I. qq9
1. 9 R 3

PEAK ELEVATIONS
(RUNOFF)
(RUl,JOFf)
(RUNOFF )
(RUr-.;OFF)
(RUNOFF'
(RUIoJOFF'
(RUNOFF'

TOTAL WATER. IN INCHE~ ON DRAINAGE AREA= ."970 CFS-HRS= 76."7 ACRE-FT=

SUBROUTINE ADDHYD CRO~S SECTION
INPUT HYDROGRAPHS: 5.6

Pf AK T I MrS
12.18
19.'IS
21.61
23.(,1

10
OUTPUT HYDROGRAP~: 1

PEAK DISCHARGES
21'19.709

?24.JqS
21;1.123
192.9:51

PEAK ELEVATIONS
(NULl)
(NULl)
(NULl)
(NULl)

TOTAL WATER. IN INCHES ON DRAINAGE AREA: 1.7502 CFS-HRS= 1251.S5 ACRE-FT= 599.21

SUBROUTINE REACH
LENGTH:

CROSS SECTION 11
2RO.00 INPUT COEFFICIE~T= .9100 INPUT ROUTINGS= .00

AVERAGE WATER VELOCITY= 17.189 AVERAGE ROUTING COEFF= .9100 NUMBER OF ROUTINGS= .011

SUBROUTI~E RUNOFF
AR E A=

CROSS SECTION II
.0:5 INPUT RUNOFF CURVE= 75.0 TJ~E OF CONCENTRATION= .10

PEAK TIMES
11.91
12.'15
12.95
1:5.45
D.95
1'1.45
)'1.95
15.'15
1'1.9')
16.':15

PEAK CISCHARGES
1'1.60B

3.'115
I.P23
1.370
1. rle"

.°'15

.R55
• 7~. 9
.hS'l
• (, 12

PEAK [LEVATIONS
(RUNOFF)
.(RUNOFF,
(RUNOFF'
(RUNOFF)
(RUNOFF)
(RUr;OFFI
(RUNOFFI
(PUNOFFI
(PU~.'OFfl

(RUNOFFI

ACRf-FT= J .1 0



• • •
SUBROUTINE ADDHYI'l CP OSS SECTION 11

.... I'JPUT HYDROGRAPHS= 5.6 OUTPUT IIYDROGR APH= 1

PE AK TIMES PEAK nlSCHARGES PEAK ELfVATIONS

12.19 27'16. Gf,1l OJULU

I G .'15 :>2'1.65~
(NULl)

21.62 :>n1.'45~ OJULU

23.61 1'13.201 (NULU

IT I ME HYDROGRAPH, TZERf\= .00 DEL TA T= .10 DRAINAGE AREA= 6.45

I .00 DISCHG Ins.oo 105.00 105.00 I05.no 105.00 105.00 10">.00 105.00 105.00 105.00

1.00 OISCHG IP~.OO 10').00 10 r ,.00 lO~.OO 10').00 105.00 10"'.00 105.00 10').00 105.00

12.00 DISCHG 105.00 105.00 1n5.0n 105.00 10').00 105.GO 10">.00 105.00 105.00 105.00

:3. (. 0 DISCHG Jr<;.OO 105.0(1 105.00 105.00 105.0n 105.00 1 0~. 00 105.00 105.00 105.00

:'1. fiO DISCHG 11:5.00 105.00 105.00 105.(10 105.00 105.(1(1 105.00 105.00 105.00 105.00

5.00 OISCHG 1(1').00 105.00 H5.00 1(15.0n 105.00 105.00 105.00 105.00 105.00 105.00

{,. (·0 OISCHG Jr5.00 JUS. n 0 10').00 105.00 105.00 105.00 105.00 105.00 105.00 105.(10

1.(10 OI~CHG H~. 00 105.00 Jr:':>.00 10'i.110 1n5.no 105.00 10S.DO 105.00 1D5.0D 105.00

11. CO DISCHC, 1U5.00 105.CO 1n5.00 105.00 105.00 105.00 1 0~. 00 105.00 105.00 105.00

~
'j.Oll D1<;CHG 1C5.0Cl 10~.00 105.00 10s.no 105.0C 105.05 105.25 105.10 106.'1'1 101.37

10.00 OISCHG 108.ltl 109.6'4 111.2'4 113.30 11~,.70 11/1.31 121.61 126.01 1:31.72 13fi.lJ5

(\ 11.(10 OISCHG 14'4.19 153.11 1(-').5:'- 1Rl.<J5 200.52 ;>2'4.°1 307.23 561.32 1005.27 1511.11

\ 12.00 DISCHG 21 P It.10 2630.08 214~.9C 25'12.06 219".40 18'19.51 1558.40 1315.07 1111.93 951. H

N
J~.OO 015CHG 1132.79 1'15.;>2 675.f,3 611.<J5 57;>.53 53R.811 512.20 '181.66 46'1.00 'I'I3.'l/l

14.00 DISCHG 4?1.14 'l15.00 'l CI 3.1 ~ 3°1.61 3B1.46 :'>73.61 366.97 360.32 353.'12 3'11.11 '.'
-D 15.00 DISCHG 3'12.11 331.54 332.J6 326.05 320.20 315.45 3 J 0.89 305.'l6 299.25 293.33

1b.00 DISCHG 2h8.52 21\ ... 43 2 flO.'I 0 ;>71;.5<J 2B.15 ;>70. 'l6 2611.55 261.32 266.511 266.19

17.00 DISC~G 266.0U 265.36 2(;3.RO 261.'10 25f.A1 256.72 254.51 251.92 2'18.78 2'15.16

JA.OO DISr:HG =''13.29 240.GO 2:,>r.op 234.113 2~1.12 2;>9.22 227.40 ;>26.16 225.39 22'1.93 ·f

19.00 01 ~CHG 2;:''1. f>1I 224.'i6 224.52 22'1.53 22'1.~1 22'1.')9 22'l.06 222.1t8 220.03 217.'l1

2(1.00 DISCHG 215.19 213.<;2 212.:,>0 ;>11.f.1 211.23 210.,)~ 21D.17 208.'13 205.81 203.19

21.0D OISCHG 2CO.95 1,)9.R7 2(10.36 202.15 ;>01t.'I0 206.45 201.43 206.92 205.1'l 202.92

22.0D £lTSCHG 200.93 199.42 191l. 3 (. 191. f>A P11.21 19f>.98 196.19 19'1.'1'1 191.83 189.08

23.00 OISCHG 186.81 185. B 11l6.20 11l1.99 1GC.25 192.23 19 :3.19 192.66 190.81 188.62

21t.00 DI<:CHG ] Ill'.. 31 181.6'1 112.01 1511.:'1 1'l'l.09 132.00 122.82 116.'18 112.211 1DQ.60

25.00 OISCHG 1rl.A9 1Df,.1l1 10(,.1;> 105.6Q 10!\.'I2 105.;>5 105.1 'I 105.08 105.03 105.01

26.00 DI~CHG 1~~.OC 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00

21.00 DISCHG 10').00 1C5.('0 105.00 1D5.no 105.(10 105.1)0 105.00 105.0C 105.CO 10S.00

28.00 DISCHG 105.00 105.00 10').00 105.00 10".00 105.00 10'i.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 WATER, IN INCHES ON DPAINAGf. ARft.= 1.7'153 CFS-HRS= 126'1.'30 ACRE-FT= 600.:n

..0

SUBROUTINE R( ACH CROSS SECTION 12
LENGTH= '140.00 INPUT COEFfTCIE"'T= .91ll0 INPUT ROUTTNGS= .00

AVE PAGE WA TE R VE LOC I TV= 11.189 AVERAGE POUTING COf.FF= .9100 ~Jl)HBER OF ROUTINGS= .06

- SUBROUTINE PUNOH CPOSS SEnTON 1;>
All f A= .32 INPUT RUNOFF CURvr= 7q.D T1foIf OF C(lNr.ENTRATION= .3'1

PI': AK TI"[<: Pft. ... nI~CHAPr;ES PEAK ELrVATTON~

, ';'l • n J.I 14". r 17 t PU~! or r )



•
J9.'15
20.~5

21.52
22 .'15
2.3.~2

5. (,1 2
'1.')55
~.q2"

1I.~11

'1.;:>66

•
(RUNOFF)
(RUNOFF)
(RUNOfF)
(PUNOrF)
( RUNOFF)

\

•
TnTAL ~ATER. IN INCHES ON DRAINAGE ARfA~ .8R96 CFS-HRS~ 183.72 ACRE-FT= 15.18

SUBROUTINE ADOHYD CROSS SECTION 12
INPUT HYDROGRAPHS= 5,6 OUTPUT HYDROGRAPH~ 1

PE AK T I ME S
12.18
19.'15
21.l-1
2.3.61

PE AK 01 SCHARGE~
?Qf,5.226
2.30.;>~9

;>1?~15

191.:'>15

PEAK ELEVATIONS
( NULU
(NUll )
( "lULU
("lULU

TOTAL ~ATER, IN INCHES ON DRAINAGE ARfA= I.70~8 CFS-HRS: ACRE-FT: 615.55

SUBROUT I NE RE ACH
LE"lGTH=

CR0SS SECTIO~ ]~

~10.00 INPUT COEFFICIE~T: .9100 INPUT ROUTINGS~ .00

AVERAGE WATER VELOCITY: 11.189 AVERAGE ~OUTING COEFF: .9100 NUMBER OF ROUTINGS: .14

SUBROUTINE RUNOFF
AREA=

CROSS SECTION 13
.11 INPUT RUNOFF CURVE: 15.0 TI~E OF CONCENTRATION: .]2

PFAK TIMES
11.'18
12.~6

J2.%
1.3.'15
13.')5
111.'15
1'1.'l5
15.115
15.95
16.95

PFAK DISCHARGES
'iJ.;>32
J2.:'>69
6.('5~

5.003
3. %3
3. '156
3.1;>">
2.71'1
2.3 0 5
2.?:'>!\

PEAK ELEVATIONS
(RUNOFF)
(RU~IOFF)

(RUNOFF)
(RUNOFF)
(PUNC.H)
(IlUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

TOTAL WATER, IN INCHE~ ON DRAINAGE AREA: .6921 CFS-HRS: ACRE-FT: 41.06

SUBROUTINE ADOHYD CROSS SECTION 13
INPUT H\DRnGRAPHS~ 'i,f, OUTPUT HYOHOGRAPH= 1

TOTAL ~ATFH. I~ INCHES ON ORAINAGr ARrA=

PEAK ElEVATIONS
(NUll)
(NUll)
(NUll)
(NUll )

PF At< T I ~ES
12.20
19.'1<;
21.62
23.62

PEAK nISCIURGES
2f\59.F91
:'·,l.9~'I

<'l 3. ~.I 'I
lQIl.'120

t • (, fl8 6 CFS-HRS= 111'n .11 ACRE-FT= 619.62



... • • •
SUBROUTINE RE ~rH CR O~ S SEC TI ON 1'1

LENGTH= .00 INPUT COrFFICIENT=3~0.0000 INPUT ROUTINGS= .91

AVERAGE WATER VE LOC IT Y= .000 AVERAGE ROUTING COEFF= .0000 NUMBER OF ROUTINGS= .00

SUBROUTINE RUNOFF CflOSS SECTION lit
All EA= .11 INPUT RUNOFF CURVE= BO.O TIM[ OF r.ONCENTRATION= .110

POt< TI HE S PEAK ['lISCHARGfS PEAK ElEVATIONS
12.11 :'l30.oqo (RUNOFF)
16.'16 11.;> 35 (RU~IOFF )
19.'1" 12.A5'1 (RUNOFF)
21.55 11.;>11 (RUNOFF)
23.55 9. f.') 'I (RUNOFF)

TOT Al WATER, IN INCHES ON DRAINAGE AR EA = .''1'129 CFS-HflS= '132.07 ACRE-FT= 35.11

SUflROUTINE ADDHYD CIl OSS srCTION III
IN PU T HYDROGR~PHS= 5,6 OUTPUT HYDF:OGRAPH= 7

~ PEH TIMES PEAK nlSCHARGfS PEAK ELEVATIONS
12.111 31&8.;>33 .NULl)

(\ 1<j."5 :''I'I.7AR (~'ULL)

21.61 22'1.f.711 (NULl)
.\ 23.61 2011.059 (NULl)

0->
TIME HYDROGRAPH, TZERO= .00 DEL TA T= .10 DRAINAGE AREA= 7.59

.00 D1SCHG 105.00 105.00 ID5.0C 105.00 105.00 105.00 105.00 105.00 105.00 105.00
1.00 DIsCHG 105.00 105.00 lr.<;.OO 10').00 105.00 105.00 105.00 105.00 10').00 105.00
2.00 DlSCHG 105.00 105.00 1"5.0r, 105.00 105.00 105.00 105.00 105.00 105.00 105.00
3.00 DISCHG 10').00 105.00 )(\5.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
'1.00 DISCHG 105.00. 105.00 105.00 105.00 ID5.(l0 105.00 105.00 105.00 105.00 105.00 ,'"
5.00 DISCHG 105.00 1 O~ .00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 10~.00
(,.00 nl<:CHG 105.00 105.00 H5.00 105.00 105.00 105.00 105.00 105.00 105.00 105.CO
7.00 DISCHG 1~5.00 105.00 105.00 105.00 105.0n 105.00 10').00 105.00 105.00 105.00
11.('0 DISCHG 1(15.00 105.00 10,.00 10<;.00 10,.00 105.00 105.00 105.00 105.00 105.00
9.0u 01SCHG lC'5.00 105.01) In~.oo lG5.00 )("'.00 105.0'1 105. 21 105.(,1 106.29 107.18

10.00 OISCHG 1118.20 10'J.3e 110.91 11:>.P.7 115.23 117.<:>5 12 1 .35 In.09 132.32 13".53
11 • (j 0 DT')CHG 1117.~5 1%. H" 170.A'I lAQ.:'o7 210.71 23Fl.13 3:'l3. fI'l 629.3'1 IH8.00 181'1.35.., 12.00 01 srHG 253~.31 30'11.')0 31&3.13 2919.q6 2r:;1f,.1I:'l 21;>6.19 179?12 1509.£l8 1273.~9 10116.95
13.00 DISCHG 9'19.911 8'1 n.'1 0 71',7.61 700.6El 6'111.~1 609.7(, 57 R. 90 550.35 522."0 ~"9.17
1'1.00 DlSCHCi 'lI'1.05 '166.:'6 '15;>.37 4j~1I.93 '127.17 '11P.l0 '110. '15 '102.62 ~'l~.58 ~87.32
15.00 DISCHG 31l1.6't 37h.20 31'>9.H!i 362.70 ~55.~5 ~50.')1 ~'15.15 3~B.n 331.'15 32~.58

IF·.OO OISCHG 31".07 31'1.12 3(\9.71 30~.1f, ~01.17 298.09 295.91 29'1.50 293.66 293.21
17.CO OISCHG 2'12.99 292.19 2"0.30 ;>87.50 2A'I.57 2fl2.11 279.58 216.~3 272.76 269.n
111.00 DISCHG 2U,.'1:o, 2f.:'l.~~ 2(0.27 2%.1\7 2<'2.IIA 2~0.01 2'17.92 2'16.50 2'15.61 2~5.0A

19.0(1 OTSCHG :>'1 '1.79 :'''4.65 2'14.61 244.f,~ 24'1.6P ;>" '1.71 ;> 'I " • 01 242.11 :'39.2~ 236.20
20.00 OISCHG 2:'l:'l.66 2~1.15 2'0.'14 ;>;>9.61 229.10 228.77 2?7. £l1 2;>5.71 222.69 219.!J8
21.00 nlSCHG 217.0;> 21').1'6 216.53 7111.66 221.211 223.~1 22'1.67 223.97 221.87 219.31
22.00 DI~CHG 211.03 215.30 ;>1~ .OR ;>1.'.~0 ?1~.1I1 212.4'1 211.~0 209.38 206.30 203.11
23.('0 OI~CHr, ;>(10.51 lq9.~5 2ll0.00 ;>02.12 ;>0'1.75 ;>07.03 ;> 0 11.05 207.33 205.21 202.61
24.(0 OISCHG 20 C• 09 19'1.21 1k2.f,j 11',(,.<;;> - '. G. Q? 1:.\6.07 1;> 5.511 1111.26 113.'10 11 O. 2Q
2"1.(,( OISCHG 1n8.~1 IJ7.L6 l(l~.2r 10<'.78 • Ij 1 l:15.:,n 105.16 105.09 105.0" 10<;.r,...., r,. \,,.. , t'r: (. n , n r " " , :. c, ~ n r, 1 ro" • r n .. " • nn 10". ') 0 10<.CO lor;. ') 0 10').00 1 0'). 0 _.



2R.00
29.00

•
OISCHG
DISCHG

1(1').00
1 {IS. 00

105.CO
105.00

IrS.OO
105.00

•
1115.00
105.00

105.00
10'J.!l0

10S.!l0
105.00

105.00
105.00

10Ci.OO
105.00

105.00
105.00

•

~
n
\

H!DCMP

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 1.h]R9 CFS-HRS= ACR[-FT= 655.32



• • •
EXECUTIvr CO~TROL CARD
EXECUTIvr CO~TROL CARD
EXECUTIVE CONTROL CARD

STARTING TIME=
ALTERNATE NO.=

.........
40

.00

oprRATIoN OASFLO •
OPfR AT ION
OPr.:PATION COMf'uT.

RAIN nEPTH= ~.ns

STORt' NO.= 3

NE~ BASE FLO~= 105.00

FRn~ XSEr.TN/STRUCT
R~IN DURATION= 1.00

PASS= 3 \

11 0 TO XSECTN/STRUCT 1~1 0
R~IN TABLE NO.= 2 SOIL CONDITION= 2

SUBROUTINE RUNOFF
AI{ E A=

CROSS SECTION 1
.Bq INPUT RUNOFF CURVE= 79.0 TI~[ OF CONCENTRATION=

PE AI< TIMES
12.17
1<1.37
21 .61
23.62

PfAK OlSCHARG[~

785.110
2q.f 7 7
;>5.~P6

21.h28

PEAl( ELEVATIONS
(RUNOFF)
(RUNOFF )
(RUNO"'F)
(RUNOFF)

TOTAL ~ATER. IN INCHES ON DRAINAGE ARrA= 2.000" CF S-HRS= ACRE-FT=

AVERAGE ROUTING COEFF= .8600

TOTAl ~AHR. HI INCHfS ON ORAINAGE AREA=

CROSS SECTION ;>
1700.00 INPUT COEFFICIENT=

ACRE-FT=

NUMBER OF ROUTINGS=

.00

~288.ilB

PEAK ElEVATIONS
(NULl)
(NULL )
(NULl)
(NULl)

CFS-HRS=

HIPUT ROUTINGS=

7.4663

.fl600

DISCHARGES
P77.f03
1~4.f,75

130.329
12f..17~

PE AI<

10.H3AVERAGE ~ATER VELOCITY=

PfAI< TIMES
12.21
19.36
21.f,5
23.U,

SUBROUTINE REACH
LENGTH=

w
.r)

\

.\Y
'\>-)

SUP-ROUTINE RUNOFF
AR EA=

CROSS SECTION ?
.99 INPUT RUNOFF CURVE= 79.0 TIME OF CONCENTRATION= .56

'.~,

PEAIC TIMES
12.18
19.~5

21.62
23.62

PEAK DISCI-lARGES
87't.~16

33. on
2B.?4f\
24.208

PEAK ElEVATIONS
(RUNOFF)
(RUNOFF )
(RUNOFF )
(RUNOFF)

TOTAL ~ATER. I~ INCHES ON DRAINAGE APEA= 2.0027 CFS-HRS= 1279.55 ACRE-FT= 105.74

SUBROUTINE ADDHYD CROSS SECTION
INPUl HYDROGRAPHS= 5.6

Pf AK TI ~E S
12.19
19.37
21.64
23.6'+

2
OUTPUT HyopnGRAPH= 1

PEAK DISCIIARGE<;
114 Q .121\

167.f,Aq
15A.'J6'}
1~0.Ot5

PEAK ElE VA TJ ONS
(NULl)
(HULl)
n~ULL)

(NULL)

~ T" T " Ill" T r P _ T " T to ,.. .... r (" n." n D " 1 "1" r. r "Q r ,. = 'l .... r"2 rrs-I-lps= ~rnf-rT=



•
SUBR OUI i ~!E RE ACH

LENGTH=
CRO~S SECTION 3

5'1C.OO INPUT COEFFICIENT= .8600

•
INPUT ROUTINGS= .00

•
AVERAGE ~ATER VELOCITY= 10.443 AVFRAGE ROUTING COEFF= .8600 NUMRER OF ROUTINGS= .12

SUAROUT I NE RlltJOFF
A'< EA=

CROSS SECTION 3
.45 INPUT RUNOFF CURVE= 81.0 TIME OF CO~CENTRATION=

PEAK TIMES
12.12
19.45
21.5A
23.53

PEAl< DISCHAPGES
4f,3. c/93

1!l.5PlJ
13.'IOlJ
11.510

PEAl< ElEVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

TOTAL ~ATER. IN INCHES ON QRAINAGE AREA= 2.15A1l CFS-HRS= 6:>6.R2 ACRE-FT= 51.80

SUBROUTI~E AUDHYD CROSS SECTION
INPUT HYOROGRAPHS= 5 t h

PEAK TIMES
12.19
19.39
21 .63
23.63

3
OUTPUT HYOROf,RAPH= 7

PEAK nlSCHARGES
2181. 0 6'

lR3.2f,2
171. PIl2
162.~80

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

TOTAL ~ATER. IN INCHES ON DRAINAGE AREA= CFS-HRS= ACRE-FT= 511.95

SUBR OUlI NE RE AC H
L£ NGTH=

CPOSS SECTION 'I
100U.00 INPUT COEFFICIENT= .8700 INPUT ROUTINGS= .00

AVERAGE ~ATER VELOCITY= 11.377 AVERAGE ROUTING COEFF: .8700 NUMBER OF ROUTINGS= .21

SUBROUTINE RUNOFF
APEA:

CROSS SECTION 'I
.06 PJPIJT RU"IOFF CURV!:= 7~.0 TI~E OF CONCENTRATION= .10

P[ AK TIHS
11.96
12.'15
12.95
D.45
13.95
14.'15
14.95
15.115
15.95
1£,.95

PEAK DIc;r.HARGES
71.0'10
15.10P

7.P81
"'.PII2
Ii. ",7 P
3. Q 59
3. ~15 8
3.1'1'
2.f Q 7
2.':.02

PEAK ELEVATIONS
(RU~JOFF )
(RUNOFF)
( RUNOFF)
(RUNOFF)

. (RUNOFF)
(RUNOFF)
(RUN0 FF)
(RUNOFF)
(RUNOFF)
(RUN£lFF)

TOTAL WATrR, IN I~CHES ON DRAINAGE AqrA= 1.f.R2~ CFS-HR~= (,5.14 ACRE-FT= 5.38

(" 111.0 ""'" _ f",r)IIVr) r r n'" <c ~ r r T 1 11"



•
PEAK THIES

12.21
19.'15
21.b5
?3.f>S

PEAK OISCHARGfS
217'1.551

II'S.150
173.;>02
1f,3 •• ~1

•
PEAK ELEVATIONS

(NUll)
(tJULL)
(NULL)
(NULl)

•
TOTAL ~ATER. IN INCHES ON DRAINAGE AREA= CFS-HRS= 6260.09 ACRE-fT= 517.33

SUBROUTINE R[ACH
LfNGTH=

CROSS SECTICN 5
1030.00 INPUT COEFFICIENT= .8700 IIIlPUT ROUTINGS: .00

AVERAGE ~ATER VELOCITY= 11.377 AVERAGE ROUTING COEFF= .~700 NUMAER OF ROUTINGS= .22

SUFlROUTINE RIJNOFF
An EA=

CROSS SECTION ')
.SO I~PUT ~UNOFF CURVE= Bl.0 TI~r OF CONCENTRATION=

TOTAL ~ATER. IN INCHrs ON ORAINAGE AREA:

PfAK TIMES
12.12
19.'IS
21.SR
23.5f1

SUP-ROUTINE ADDHYO CROSS SECTION
ltIPUT HYDROGRAPHS= 5.6

PEAK THIES
12.20
1':1.'IS
21.6'1
23.65

PEAK OISCHARGES
51S.51111

17.:"21
1'1.1\99
12.71\~

2.15".

5
OUTPUT HYOPOGRAPH= 7

prAK OISCHARGES
2(~6.1.S

202.ljbO
1/'7."3':1
176.111

PEAK ELEVATIONS
(RUNOFF)
(RUNOFF)
«RUNOFF)
«RUNOFf)

CFS-HR!:=

PEAK ELEVATIONS
«NULl)
«NULL>
(NULL)
(NULl)

ACRE-FT= S7.S6

TOTAL ~ATER. IN INCHES ON DRAINAGE AREA= :'0.7300 CfS-HRS= f.9S6.B7 ACRE-FT=

SUBROUTINE REACH
LENGTH=

CROSS SECTION ~

600.00 INPUT COEFFICIErT= .IlS00 INPUT ROUTINGS= .00

AVERAGE ~ATER VELOCITY= I2.'Ib7 AVERAGE ROUTING COEFF= .8/100 NUMBER Of ROUTINGS= .12

CROSS SECTION (,
.05 INPUT RUNOFF CURVE= 7S.0

PEAK ELEVATIONS
(RUNOFF)
(RUNOFF)
(RU~OFF)

(RUNOFF)
(RUN()FF)
(RUNOFF)
(PU~I('FF'

SUBROUTINE RUNOFF
AO EA=

PEAK TIMES
11.91
12.'IS
1?9S
13.'15
13. Q S
1'1.115
, 4 • o~

PEAK DISCHAPGES
'if..'19
12.'127
6.519
II. RII 1
3.P.lJ\
3.;>1\1\

TI~E OF CONCENTRATION= .13



..... • • •
- (RUNOFF)

(RUNOff) \
TOTAL ~~T[R, IN INCHES ON DRAINAGE AREA=

-
SUBROUTINE ADDHYO CROSS SECTION

INPUT HYDROGRAP~S= 5,6

PE AI< TIMES
12.21
19.0115
21 .65
2:3.65

6
OUTPUT HYOPOGRAPH= 7

POI< DISCHARGES
2(,:'011.1132

;>04.no",
11\9.090
177.01\2

CfS-HRS=

PEAt< ELEVATIONS
(NULl)
(NULl)
(NUll )
(NULl)

ACIIE-FT=

TOTAL ~AT[R, IN INCHES ON DRAINAGE AREA= CfS-HRS= 7011.63 ACR[-fT=

SUBROUTINE REACH
LOIGTH=

CROSS ~ECTION 7
720.00 INPUT COEfflCIfNT= .BROO I"IPUT ROUTINGS= .00

AVERAGE WATER VELOCITY= 12.01161 AVERAGE ROUTING CO[Ff= .BBOD NUMBER Of ROUTINGS=

PfAI< TIM[S
12.1':1
21.6:3
2:3.6:3

PEAK 01 SCHARf,[ S
Q5Q.f,73

30.f>'I2
26.;>117

PEAl( [lEVATIONS
(RUNOFF)
(PUNOFf)
(RUNOfF)

.58TIME Of CONCENTRATION=A1.0
CROSS SECTION 7

1.0011 INPUT RUNOff CURVE=
SUBROUTINE RUNOfF

Af. EA=

TOTAL ~ATER, IN INCHE~ ON DRAINAGE ARlA= 2.1595 CF S-HRS= ACRE-FT= 119.78

SUBROUTINE AODHYD CROSS SECTION
INPUT HYOROGRAPHS= 5,6

7
OUTPUT HYDROGRAPH= 7

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

PEAK [l[VATJONS
(NUll)
( NULl)
( NULL)

-

Pf AI< TIMES
12.21
21.65
2:3.65

PDt< 01 SCHARGES
3571.900

21 Q .f-c;0
203.2llb

CfS-HRS= R0II61.22 ACRE-fT= 699.2:3

.. SUUROUTI~E REACH
LENGTH=

CROSS SECTION 1\
350.00 INPUT COEffICIENT= .':1000 INPUT ROUTINGS= .00

- ~VERAGE WATER VELOCITY= 15.300 AVERAGE POUTING (0Eff= .900n NUMOER Of ROUTINGS= .06

- SUBROUTINE RUNOFF
Af< E A=

CRas~ SECTION A
.c-., INPUT RUNOFf (UqVf= 7').0 TIMf - CONCENTRATION= .07

nr"" r, r""Tln~I"



• • •
12."5
12.95
13.45
13.95
1..... 5
14 .95
15.lI5
15.95
16.95

1.f:43
3.961
2. Q lIl
2.2'l8
1.9R5
1.11\5
1.0:;1£,
1.~'il

I.:'')''

( RUNOFf)
( RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

TOT.L WATER, IN INCHES ON DRAINAGE AREA= 1.(,1119 CFS-HRS= 32.51 ACRE-FT= 2.6'J

SUBROUTINE AODHYD CROSS SECTION
I~PUT HYDROGRAPHS= 5,~

8
OUTPUT HYDROGRAPH= 7

PE AK TI MES
12.22
21.bb
23.(,(,

PEAK DISCHARGES
356 R. ?3/\

220.31'i
203.800

PEAK ELEVATIONS
(NULL)
(NULL)
(NULL)

AVERAGE ROUTING COEFF= .9000AVERAGE WATER VELOCITY= 15.300

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 101.93

.12

ACRE-FT=

NUMBfR OF ROUTINGS=

.00

8"93.71CFS-HRS=

INPUT ROUTINGS=

3.:'/\21

.9000
CROSS SECTION 9
150.00 INPUT COEFFICIENT=

SUBROUT INE RE ACH
LENGTH=

SUBROUTINE RU~OFF CROSS SECTION q
AH[A= 2.2~ INPUT RUNOFF CURVE= R3.0 TIME OF CONCENTRATION=

PE AK TIMES
12.09
19.39
21.55
23.55

PE AK 01 SntARGrS
26::'9.2!:>6

80.:>31\
6<1.:'Ql
5Q.~63

prAK EUVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

TOTAL WATrR, IN INCHES ON DRAINAGr AREA= CFS-HRS= 3361.50 ACRE-FT= 271.19

SUBROUTINE ADOHYD CRO~S SECTION
INPUT HYDROGRAPHS= 5,6

9
OUTPUT HYDPOGRAPH= 1

TOTAL WATER, IN INCHES ON DPAI~AGr AREA: 919.14ACRE-FT=

.no

1185~."'l

PEM ELEVATIONS
(NULL)
(NULl)
(NULL)
(NULl)

CFS-HRS=

prAK DISCHARGES
5'14?f166

3?1.119
2R'l.OQ7
262.169

CROS~ srCTION 10
nln.OO Ii'JrIlT r:nr-rFIr:TP'l=

PEAK TIMES
12.15
19.31
21.61
23.61

SUBROUT



•
AVERAGE WATER VELOCITY= 11.189

•
AVERAGf ROUTING COEFF= .9100 NUMBER OF ROUTINGS= .12

•
SUBROUTI~E RUNOFF

AR [A =
CROSS SECTION 10

.11 INPUT RUNOFF CURVE= 15.0 TIME OF CONCENTRATION= .33

PFAK TIMES
1:>.(;1
16.95
19.115
21.51
2~.e,1

PEAK OISCHARGES
151. (j R (,

1.L25
':10:: 21
1I.~10

~.q'l3

PEAK [lEV AT IONS
(RUNOFF)
(PUNOFF)
( RUNOFF)
(f:UNOFF)
( RUNOFF)

-ft'.

TOTAL ~ATER. IN INCHES ON nRAINAGE AREA= 1.1022 CFS-HRS= 181'.. 16 ACRE-FT=

,
SUBROUTINE ADDHYD CROSS SECTION lL

INPUT HYDROGRAPHS= 5.~ OUTPUT HYDROGRAPH= 1

TOTAL WATER. IN INCHES ON DRAINAGE AREA=

PEAK ELEVATIONS
( NULl)
f NULL)
(NULL )
(NULL)

Pf AI( T I ME S
12.}f,
19.~6

21 • f, 1
2j.61

PEAK 1llSCIIARGES
6042.°31

3:'6.?-31
293.~~3

266.501

?'l065 CFS-HRS= 120112.23 ACRE-FT= 995.11

AVERAGr ROUTING COEFF= .0100AVERAGE WATER VELOCITY= 11.1~0

SUBROUTINE REACH
LENGTH=

CROSS SECTION 11
280.00 INPUT COEFFICIENT= H!FUT ROUTING')= .00

NUMElER OF ROIlT INGS= .011

SUBROUTINE RUNOFF
All EA=

CROSS SECTION 11
.n~ INPUT RUNOFF CURVE= 15.0 TIMf OF CO~CENTRATION= • 10

TOTAL ~ATrR. IN I~CHES ON DRAINAGE ARlA=

PEAl< ELEVATIONS
( RUNOFF)
(RUNOFF)
(RUNOFF)
( RUNOrn
(RUNOFF)
(Rl'~OFF)

(PUNOFF)
(RUNOFF)
( ~UNOFF)
(RUNOFF)

Pf AK TIMfS
11.96
12.115
12.95
13.'15
13.95
14.'15
1'1.95
15.'15
15.95
1&.95

PEAK D1SCHARGES
35.~20

1. "-"\'1
3.°'1(1
2.G?1
2.2AQ
1. 01°
1.779
1." 71
1 • ~II R
1.;>51

1.6823 CFS-HRS= 32.57 ACRE-fT=

1'<IlI',

SUBROUTINE ADl1HYD CRO~S SECTlrN 11
INPUT HYDROGRAPH~= ".~ OUTPUT HYDPOGRAPH= 1

r r AIf [L r VAT I (' 'J <::



•
19.3f,
21.61
23.61

3;>7.252
2<]4.127
267.061

•
(NULl)
(NULl)
(NULl)

•
\

105.00
105.00
105.00
105.00
105.no
10'i.00
10S.l.'0
105.36
117.93
15".31
235.(,8
520.26

'1628.Cj9
10:'2.17

f',3'1.7'l
51".32
'121.P5
393.36
341."7
327.25
301.fIll
288.(,2
27·.05
261.72
177.01
105.78
105.CO
10S.00
In~.oo

105.00

...

..

.,

TIME
.00

1.00
2.CO
3.00
'I. CO
5.00
6.00
7.00
8.0!.'
9.00

10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
111.00
19.CC
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00

OISCHG
OISCHG
DISCHG
DISCHG
IH!'CHG
DISCHG
OISCHG
OI~CHG

OISCHG
Dl~CHG

DISCHG
01SCHG
OISCHG
OISCHG
OTSCHG
OISCHG
OISCHG
DISCHG
OISCHG
OISCHG
DISCHG
l'lISCHG
OISCHG
DISCHG
OISCHG
DISCHG
OISCHG
OISCHG
DISCHG
OISCHG

105.00
105.00
10'i.00
1C5.00
105.00
105.no
1()~.00

105.00
110.62
135.50
1 Q ?19
3'19.51

5079.37
IS70. cH,

727.07
S5(,. S'I
'151.71
'107.29
3(3.'l7
321.78
309.47
282.5.3
21'2.01
2·,S.62
2~4.48

110.36
10S.01
10').00
105.00
H5.00

HYOROGRAPH. T1ERO= .00

105.00 105.00 105.00

10').00 105.00 105.00

105.00 10S.00 10S.00

10S.00 10S.PO l~S.OO

10S.00 10S.00 105.00

105.00 105.CO 105.00

105.GO 105.00 10S.00

105.00 105.01 10S.0Q

111.89 113.56 11S.63

1.39.30 l'13.AO 148.°4

200.00 21P.14 222.S7

37~.S9 415.9.3 466.'1S

S900.16 59q9.116 S'I53.69

1311.3.51 12~~ • .35 1116.111
701.4S 671.76 654.QO

547.26 S36.65 52'1.71

'1'13.72 '136.07 '1211.S2

'105.92 '102.83 3911.22

358.87 353.S0 3'17.3S

327.41 321.~1 327.25

306.30 30'1.13 302.72

280.48 281.32 28'1.55

279.17 277.17 275.117

253.fO 25'1.'10 257.62

245.69 2211.03 203.12

1011.36 1~7.09 106.2g

105.no lrs.oo 10S.00

105.00 105.00 105.00

105.00 1~5.00 10~.00

10S.00 I n 5.00 105.00·

OEl TA T=
10S.00
105.00
105.00
10S.00
10S.00
105.00
10!':.00
105.QO
120.33
lso.59
2'18.27
587.06

38.30.50
9S2.39
619.13
SO'l.OO
416.59
3119.20
336.72
327.21
301.22
292.3'1
27'1.'18
26S • .31
15'1.84
10S.'16
105.00
105.00
lllS.00
10S.00

.1 0
10~.00

10~.00

105.00
105.00
105.00
10S.00
105.00
10(,.65
122.86
165.02
262.29
828.35

31(,3.6"
1\97.09
60"1.71
'1'1".99
1112.81
~8S.02

333.22
326.12
2'19.73
29".10
272.91
267.0'1
1.3 7.95
105.26
10S.00
10S.00
105.00
1'OS.00

DRAINAGE
105.00
10S.00
105.00
10S.00
1C5.00
105.00
l£i5.00
107.56
125.6S
171.17
280.68

14119.60
<'617.(,8

1I'l7.02
592.'19
48'1.'11
'110.30
319.92
330.Fll
323.1'l
2Qr,.'15
293.12
269.11
266.05
126.2'1
10S.1II
105.no
105.00
105.00
10S.00

AREA= 6.'1S
105.00
105.00
105.00
IDS. 00
105.00
105.00
10S.00
108.53
]28.75
178.08
303.19

2559.92
2172.412

7"9.S3
578.R7
'172.'1'1
1108.73
373.9S
329.28
318.S5
2'n .6"
289.82
26'1.1\9
262.71
118.119
10S.06
IDS. 00
105.00
105.00
105.00

105.00
10!i.00
105.00
105.CO
105.0!)
105.00
10S.00
109.5"
132.06
185.21
326.RO

383'1.09
1826.113

758.S8
566.'11
'l61.0S
407.82
368.20
.328.3'1
313.6'1
286.72
285.72
259.82
258.6'1
113.S2
105.02
105.00
10S.00
105.00
105.no

TOTAL WATER. IN INCHES ON ORAI"AGE AREA= 2.9008 CfS-HRS= 12014.79 ACRE-FT= 997.86

...
SUBROUTIH REACH

LE NG TH=
CROSS SECTION 12

'1'10.00 INPUT corffTCIENT= .9100 INPUT ROUTINGS= .00

AVfRAGf ROUTING CPEfF= .9100
AVERAGE WATER VELOCITY= 17.1119

-
-

SUBROUTINE RUNOFf
A~ E A=

CROSS SECTIO" 12
.32 I~PUT RUNOfF CUPVE= 79.0 TIME Of CONCENTRATION=

NUHfER OF ROUTINGS~ .06

-

PE AK TH'ES
12.0 f
If.. Q S
19.45
21. r ,1
23.');>

PEAK DISCHARGES
311'1.P(l0
14.4~(,

10.r,R6
9.31S
/1.1:25

P[AK HEVATIONS
(RUNO~f)

(RUNOff)
(RUNOff)
(flU"lOff)
(RurJOff)

rF S-HP <'= 1Ir.F.[-fT= :'111.13



•
SUBROUTINE ADDHYD CROSS SECTION

I~PUT HYDPOGRAPHS= S.~

PEAl< TII1ES
12.16
19.36
21.61
23.61

12
OUTPUT HYDPOGRAPH= 7

PEAl< OISCHARGES
6.317. 0 76
~.~1.·n41

~,03.;>~41

:>141.'107

•
PEAl< ELEVATIONS

( NULl)
(NULL )
(NULL )
(NULl)

•

TOTAL UATER. IN INCHES ON DRAINAGE APEA= 2.1\582 CFS-HRS= ACRE-FT= 1032.00

SUBROUTINE REACH
L[ NGTH=

CROSS SECTION 13
970.00 INPUT COEFFICIE~T= .9100 INPUT ROUTINGS= .00

AVERAGE WATER VELOCITY= 17.189 AVERAGE ROUTING COEFF= .9100 NUHAER OF ROUTINGS=

SUBROUTINE RUNOFF
AR EA=

CROSS SECTION 13
.11 INPUT RUN0FF CURVE= 75.0 TI~E OF CO~CENTRATION= .12

Pf AI< T I HE S
11.97
12.415
12.95
13 ... !)

13.95
141.'15
J".9~

15."5
1~.qS

1(,.95

PEAK DISCH/,RGES
125. flH

27.398
11l.~f\9

10.671
R. ~11
1.:>43
6.~06

5.1" ..
4.GH

4.579

PEAK ELEVATIONS
(RUNOff)
(RUNOFF)
(RUNOFF)
(PUNOFF)
(RUNOFF)
(RUNOFF )
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

ToTAL UATER. IN INCHES ON oPAINAGE ARfA= 1.6903 CFS-HR~= 120.00 ACRE-FT=

SUBROUTINE ADDHYD CROSS SECTION 13
INPUT HYDROGRAPHS= ~.6 OUTPUT HYDROGRAPH= 7

PEAK TIP4fS
12.11
:>1.62
23.62

PEAl< DISCHARGES
6~11.:'lf\q

3C5.152
217.(10'1

PEAK ELEVATIONS
(NULl)
(NULL)
(NULl)

TOTAL UATER. IN INCHES O~ DRAINAGE AR[A= CFS .. HRS= 12607.87 ACRE-FT=

C~OSS SfCTION 14
.CO INPUT CO~FFJCJE~T=340.0rOO-

SUBROUTINE ReACH
LfNGTH=

AVfRAGf UATER VELOCITY= .000

INPUT ROUTINGS=

AVERAGE ROUTING COfFF= .0000

.91

~UMBER OF ROUTINGS= .00

SUI:lROUT RUNOFF CROSS SECTION 1"
, .. ' n II" 0 I' ". n ~ ~ r II D \J r = q n• n TH'[ COW:ENTPATIO!l!=



, • •
PE AK T1I'IES PUK DISCHARGES PEAK ELEVATIONS

12.119 7~2.llqll (RUNOFF)
16.9S 32. 73~ (RUNOFF)
19.111 211.131 (RUNOFF)
21.SS 20.q~6 (RUNOFF)
23.S5 lB.COIl (RUNOFF)

TOT AL ~ATER. IN INCHrS ON DRA]NAGr AR E A= 2.07'J1I CFS-HRS= 952.flO ACR[-FT= 7R.74

SUr OUT I N[ ADDHYD CRO~S SECTION 111
HIPUT HYDROGRAPHS= S,6 OUTPUT HYDPOGRAPH= 7

Pf AK THIES PEAK D]SCHARGES PEAK ELEVATIONS
12.16 7011'.701 (NULl)
19.37 36S.430 (NULl)
21.61 32r•• !.04 (NULl)
23.(,1 2'l4.<JIO (NULl)

TI 'If HYDROGRAPH. TZERO= .00 DEL TA T= .10 DRAINAGE AREA: 7.59
.00 DISCHG tl'5.00 10S.00 1O~.00 105.00 10~.on 10S.00 105.00 105.00 105.00 105.00

1.00 01 SCHG 100;.00 IllS. 0 0 100;.00 10~.00 10S.00 105.00 105.00 105.00 105.00 105.00
2.00 OISCHG 10S.00 105.00 ln5.00 105.00 10Ci.OO 10S.00 105.00 105.00 105.00 105.00
3.00 DISCHG 105.00 IOS.(10 tl''i.00 105.PO 10S.00 10S.0D 105.00 105.00 105.00 105.00

~
11.00 OISCHG 105.00 105.00 IC5.00 105.00 10~.OD 105.00 105.00 105.00 10S.00 10S.00
5.00 OISCHG 10~.00 1 O~. 0 0 105.00 105.00 10~.00 10S.00 105.00 105.00 105.00 105.00

'l' 6.00 DISCHG 105.00 105.00 10'i.(10 100;.00 10".00 105.00 105.00 105.00 105.00 10S.00
7.00 O]SCHG 1f1~.(;0 105.00 100;.01 10S.07 10'i.30 105.79 10fo.50 107.37 106.33 10<J.33

~ R.OO [)I~CHG 110.3Q 1l1.f3 113.22 11.,.2'1 117.63 120.23 12'.07 126.2S 129.62 133.E-1\
'l.oo DI SCHG 137.71 1'12.10 1'17.2/\ lS3.12 1"'<J.30 16S.'I2 ]71.69 178.Rl ]86.79 195.05

10.00 DISCHG 2(13.17 212.25 223.96 231\.;>7 :'53.1I? 26A.Ol 28 ... 35 305.69 331.77 3S9.16
11.00 OISCHG 3A5.4S 1117.28 'I6~.]"1 521.(>2 5/1il.:'I5 659.66 955.75 IHII.2S 3006.93 "S02.68
12.00 [)]SCHG 596S.10 6AA2.£.'I 6%1.17 6298.63 S336.117 .. 1I2A.60 3662.11 3027.66 2S0R.H 21011.'10
13.00 DISCHG U110.'11 lS92.86 1421.81 12A2.16 117~.66 1 oen. 7? 1029.68 971.211 915.93 866.'15
1".00 DISCHG e32.12 802.28 77'1.112 7117.£,9 7211.311 706.38 690.77 £.75.10 659.15 6H.76
15.00 O]SCHG "~3.1I[1 6?2.1IE- 61'0./10; 59~.1\1I 5112.611 ",71.°" Sfo1.32 5"A.76 5311.&5 521.36
16.00 OT~CHG !",1 [1. 68 501.38 'I ':l2. 3 A '183.55 '175.80 "69.78 465.115 1162.57 460.76 1159.72
]7.00 01')CHG II 59. 11 '157.37 1153.£':>- 11'18.19 '1112.55 il37.79 432.83 4(,fo.75 1119.711 1113.05
If\.OI1 OISCHG '107.63 1102.20 3 Q'i.1I0 38".!'8 311 1 • 77 376.'9 ... 72.2/\ :'.69.52 367.75 366. £,6
19.00 OTSCHG 366.02 365.66 36S.~11 36~.1I::> 3(,';.113 365.39 ~63.97 3£'0.33 35".92 3119.21
20.0[1 DISCHG 3411.'12 340.7<1 3"'~.2Q 336.66 ~1ic;.f,'I ':'\4."15 :'\33.06 329.09 323.4S 317.611
21.0U D]SCHG 31::>. a'l 310.67 311.R7 315.72 :>'::>0.41\ 3211.71 326.58 "'>25.23 321.30 316.56
22.00 OIC;CHG 312.30 30".05 306.7'1 ~05.23 304.28 30:>..63 :'II) 1.73 297.75 2 Q 2.05 2A6.111
23.00 OISCHG 2/11.32 27'J.]7 2f10.3'1 2A4.1A 2"11.05 293.10 29'1.90 293.53 21\9.61 28'1.A2
?4.00 DISCHG 2f10.1"> 2f,9.16 2'17. H 2]8.19 lf17.77 162. ~5 1Il .... 0~ 129.53 120.S6 11'1.AO
2'i.00 OISCHG 111.111 IOfl.83 107 •.H 106.4~ 105."8 105.'13 105.31 105.17 10S.CR 10S.03
26.('0 DISCHG 1115.01 105.00 ] 05.0 n 100;.00 1 O~'. 00 105.00 105.00 105.00 105.00 105.00

.J 27.(\0 DISCHG lr.5.0C 10:,.[,0 10".00 105.(10 105.00 ]05.00 105.00 105.00 105.00 105.00
28.CO DI~CHG 1C5.('0 105.00 H'i.OO 10".011 10<;.00 105.00 105.00 105.00 105.00 105.0C
29.00 DISCHG 11)5.('0 105.00 105.00 105.00 10'i.OO 10S.('0 105.00 105.00 105.00 105.00

TClAl UATrR, IN ] NCHE S ON DRAHIAGE AP. r A= 2.HAII crS-HRS= 13%0.66 ACRE-FT= 1120.&S



• • •
SUMMARY TABLE 1

All STORM 10 OA RAI N AMC DrLH-T Tlf RO PRrCIP PR(CIP PfAK-O PEAK- PEAK- RUNOFF CSP1

SO-MI. TBLE HRS. HRS. 1 N. DURATION CFS TIME [LEV IN.

1 1 A--f/t .H<> 2 2 .10 .00 1.45 24.00 66.96 12.21 .~o .24 75.24

1 1 2 .Il'? 2 ;> .10 .eo 1.45 2".00 111.01 12.32 .00 5.10 .1'32.14

, 1 -2i/l3 .9'l 2 2 .10 .00 1.45 2".00 73.66 12.27 .00 .24 74.41

1 1 2 1.IlR 2 2 .10 .00 1.45 24.00 244.2' 1;>.;>9 .00 2.82 129.91

1 1 .>-4 C .'1~ 2 ;> .10 .00 1."<; :'4.00 50.02 12.20 .00 .29 111.16

1 1 3 2.~3 2 2 .10 .00 1.45 24.00 21l8.91 1;>.21.1 .00 2.33 124.00

1 1 -4-4D .06 2 2 .10 .00 1.'15 ;>4.00 4.80 12.00 .00 .15 80.03

1 1 4 2.39 ;> ;> .10 .00 1."5 ;>'1.00 2RA.53 12.30 .00 2.28 120.72

1 1 .-&4t: .5J 2 ;> .10 .r:J0 1.'I'i :?'I.OO 55.5R 12.20 .00 .29 111.16

1 1 'i 2.89 2 ;> .10 .eo 1.45 24.00 :335.95 12.30 .00 1.93 116.25

1 1 ...s:.LJ f= .05 2 2 .1 0 .00 1. 'I 5 ;>4.00 3.55 12.02 .00 .15 70.91

1 1 6 2.<>4 2 2 .10 .00 1.45 24.00 335.75 12.31 .00 1.90 114.20

'I 1 ~-16 1.04 2 2 .10 .00 1.45 2'1.00 100.J\7 12.;>7 .00 .;>9 %.99

1 1 1 3.98 2 2 .10 .00 1.45 2'1.00 434.01 12.31 .00 1.'18 109.05

1 1 ~4U .03 2 2 .10 .00 1.'15 24.eo ;>.70 11.99 .00 .15 90.03

1 1 R 4.01 2 :2 .1(1 .00 1 ." 'i 24.(10 '13~.('f\ 12.31 .00 1.47 10R.15

1 1 .-S:;/\ 2.::'4 2 2 .10 .00 1."5 24.00 :3'11.54 12.14 .(10 .35 155.15

1 1 9 6. 2~, ;> 2 .10 .~o 1.45 2·.00 734.06 12.22 .00 1.07 117.45

1 1 ~~t:> .17 2 2 .10 .00 1.'15 ?4.00 1.93 12.15 .00 .15 46.61

1 1 10 6.42 2 ;> .10 .00 1.45 24.00 136.66 12.23 .00 1.05 114.15

~
1 1 -++;::c .e3 ? 2 .10 .CD 1.'15 ;>'1.00 2.40 12.00 .00 .15 80.03

1 1 11 6.'15 2 2 .10 .00 1.45 2'1.00 735.45 12.23 .00 1.04 114.02

1 1 .u-6~ .3? 2 2 .10 .no 1.4" 2'1.00 31.R'i 12.13 .00 .24 99.52

1 1 12 6.11 2 2 .10 .£10 1.45 ::''1.00 15<>.£.1 12.;>3 .00 1.00 11;>.;>1

('\ 1 1 ~'r: .11 ;> ;> .10 .00 1."5 24.00 8.10 1;>.01 .00 .15 73.61

I 1 1 13 6.AB 2 ;> .10 .00 1. '15 2".oe 156.04 12.25 .00 .99 109.B9

1 1 .u -- .11 7 ~ .10 .£10 1.115 24.00 1'1.1l3 12.16 .00 .26 105.40

h
:..- <

1 1 I" 1.~C;> 2 2 • 10 .00 1.45 24.00 826.11 12.23 .00 .92 1()1.I.85

~
1 1 .-1-4 '.\ .A'l 2 2 .10 .00 2.58 24.0n 332.:H 12.20 .00 .89 373. III

1 1 2 .119 2 2 .10 .(10 ?511 ;>4.00 431.20 1?24 .00 6.'6 4R4.50

1 1 -2-~ B .99 2 2 • 10 .00 2.51.1 2'1.00 3£.9.% 12.20 .00 .8" 313.29

1 1 2 1.1.11.1 2 ? • 1 fJ .00 7.'i1l :''1.00 7'l'l.33 12.22 .00 3.4 A 425.11

1 1 h{jC .45 2 7 .10 • r 0 ?5R 24.00 ;>01.66 12.14 .00 1.00 461.46

1 1 3 2.3' 2 :' .10 .£10 ;>.'ill ;>4.00 992.03 1;>.21 .00 3.00 4;>5.16

1 1 .4-oLjD .06 ;> ;> .10 .00 2.'iA 24.00 29.?2 11.91 • 0 0 .69 486.C)4

1 1 4 2.:'>9 2 2 .10 .00 ?o;A 24.01) 981.~0 12.23 .00 2.94 413.10

1 1 .,(,o-I.jc .50 2 2 .1 0 .00 2.5R 24.00 230.73 12.14 .00 1.00 1l61.'16

1 1 5 2.PQ 2 2 • 1 (; .Gil ;>.58 24.CO 1191.81 12.2~ .00 2.60 41:>.39

1 1 ~4r- .o~ ;> ~ • 1 0 .00 ::,.o;A 24.00 n.A~ 11.98 .00 .69 4'i6.71

1 1 6 2. Q 4 2 2 .10 .00 2.!'8 24.00 1189.15 12.24 .00 2.51 404.68

1 1 ~ ) .0'1 2 2 .1 e .00 ;>.~A ;>'l.00 4<'7.36 12.21 .00 1.00 410.92

1 1 1 3.9A 2 2 .10 .00 ~.51\ ;>4.00 160f...l0 12.24 .00 2.16 1l03.,)~

1 1 k4t4 .o~ 2 2 • 1 0 .00 ;>.5/\ ?~.OO 15.'12 11.91 .00 .69 514.01

1 1 R q .01 2 2 .1 C .ro ;>.~q ;>'1.00 160/1.01 1;>.2~ .00 2.15 '100.02

1 1 ~~A 2.24 2 ;> • 1 (l .00 2.'iA 24.00 12'12."4 12.10 .00 1.11 554.66

1 1 <j 6.:'5 2 2 .10 .no 2.<;1\ ~/I.OO 211~.09 12.11 .00 1.78 4:5/1.25

1 1 ~~[, .11 2 ;> .10 .00 2.511 2'1.00 60.S'l 12.09 .00 .70 356.39

1 1 10 6.4? ~ ;> • 1 r. • [, 0 :'.5R 2'1.00 2749.71 12.111 .00 1.15 42R.30

1 1 .1-1- -: C .U3 2 2 .10 .CO 2.'iP ;>'l.00 1'1.61 11.97 .00 .6'J '1P6.'J1l

1 1 1 6.45 2 2 .10 .flO ~.~A ;>4.00 2146.'11 12.19 .00 1.15 425.R9

1 ~CJ' .3? ;> 2 .1 0 .00 :'.'il' '10 14'l.O2 12.011 .00 .1l9 46~.68

1 1 ? , .17 :' ;> .1 r • r =' ;-.'iA Cor; :'~fJ':.~3 1 ~ 01 R .(1[1 1. H '1?'.?2



• .• •
1. 1 13 6.0R 2 2 .1·0 .'10 ;;.58 2'1.00 2858.89 12.20 .00 1.69 415.5'1

1 1 ...J..4-(.~ .71 2 2 .10 .00 2.58 ;>'1.00 331.'10 12.11 .00 .9'1 '16f..20

1 1 1't 7.59 2 2 .10 .00 ~.~A ;>'1.00 3168.;>3 12.18 .00 1.62 't17.'12

1 ~ -1.4A .89 2 2 .10 .no '1.05 ;>'1.00 1A5.11 12.17 .00 2.00 882. I 5

I 3 2 .89 2 2 • 10 .00 '1.ne; 24.00 P71.flO 12.21 .00 7. 't1 996.07

1 3 ~4B ."9 2 2 .1'1 ."0 '1.05 ;>4.00 874.32 17.18 .00 2.00 883.15

1 ~ 2 1.A8 2 2 .10 .00 4.05 2'1.00 1149.12 12.1"1 .00 '1.59 930.39

I .3 ~4~ .'15 2 2 .10 .00 4.05 2'1.00 '16:'>.'19 12.12 .00 2.16 1031.10

1 3 3 2.:n 2 2 .10 .00 '1.05 211.00 21Al.% 12.1"1 .00 '1.12 936.46

1 3 .A1D .Ot- 2 2 .10 .00 4.05 2'1.00 11.0'1 11.96 .00 1.68 lle4l.00

I 3 'I 2.39 2 2 .10 .00 4.0') 24.00 ;>11'1.55 1;>.21 .00 '1.06 909.85

1 .3 ~4f .50 2 2 .10 .00 '1.05 2'1.00 515.55 12.12 .00 2.16 1031.10

1 , 5 2.89 2 2 .10 .:JO '1.05 24.00 263(,.14 12.20 .00 3.73 912.16

I 3 ~Il~ .o~ ;> 2 .10 .00 '1.oe; ;>'1.00 e;6.38 11.97 .00 1.69 1127.58

1 3 f- :'.')~ ~ ;> .10 .00 4.05 ;>4.00 26~'I.'I3 12.21 .00 3.10 896.01

1 3 ~G 1.04 2 ;> • 1 '1 .00 1t.05 :'4.00 9':;9.61 12.19 .00 2.16 922.16

1 3 7 3.9A 2 ;> • 1 0 .00 '1.05 241.00 3511.90 1;>.21 .00 3.29 A97.'16

1 3 ~,I .03 2 2 .10 .01) 4.05 211.00 36.'141 11.96 .00 1.66 1231.3'1

1 3 8 41.01 2 2 .10 .00 4.05 ;>4I.1l0 3568.:?4I 12.22 .1l0 3.28 889.83

1 3 ~.5A 2.21t 2 2 .10 .(;0 4.n5 21t.00 ;>629.26 12.09 .00 2.33 1113.77

3 9 6.25 2 ;> .10 .(10 11.05 2'1.00 59112.117 12.15 .00 2.941 950.136

1 :3 ~5.B .17 2 ., .10 .00 4.05 :?4.00 151.09 12.01 .00 1.70 92'1.04,
1 :3 1 (1 6.42 2 2 • I 0 .00 '1.05 21t. 0 C £'0'12.93 12. 16 .00 2.91 eHl.21

I :3 .u-.5C .C:3 2 2 • I 0 .00 1t.05 24.00 :'>5.<;2 1l.9£, .OC 1.68 118'1.00

1 :3 11 b.~5 2 ;> .1C' .00 4.05 211.00 £,O:'lA.'I'I 12.17 .00 2.90 93£'.19

~
1 :3 ~"A .3~ 2 2 .10 .00 4.05 24.00 :H'I.AO 12.06 .00 2.00 1017.50

1 :3 12 f-.77 2 2 .10 .00 4.(le; 211.00 6311.98 12.16 .00 2.86 933.23

1 ~ ...J,1r(,]3. • 1 1 2 2 .10 .00 '1.05 24.00 12').A1 11. en .00 1.69 1144.~1

() 1 3 13 6. Af'· 2 2 .10 .00 '1.r5 2'1.rn 6311.:'>9 12.11 .00 2.84 917.35

I 1 :3 ,-l-'t-~c. .11 2 2 .1 Il .00 '1.05 2'1.00 152.1\9 12.09 .00 2.08 1060.41

t 1 3 1 'I 7.<;9 2 2 .10 .00 '1.05 2'1.CO 101(\.70 12.16 .00 2.11 92'1.73

,
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SU~MARY TABLE 3

"DJ<;CH~RGE.CrS

01 02 113 Oil 05 06 01 OR Q9 QIo

XSEC/SlIlUC NO.
AL TERNATE 1 33:>.3" 11\5.11 .Of! .00 .00 .00 .00 .00 .00 .00

XSEc/STRUC NO. 2
ALT ~ RNA l[ 1 199.33 114').12 .00 .00 .00 .00 .00 .00 .00 .00

I

XSEc/STRUC NO. 3
ALHRNATE 1 992.03 2181.96 • (I 0 .00 .00 .00 .00 .00 .00 .00

XS[t/STRUC NO. 4
AL lERNA TE 1 9R1.30 2114.55 .00 .00 .00 .00 .00 .00 .00 .00

XSEc/STRUC NO. 5
ALTERNATE 1 1191.81 2636.14 .00 .00 .00 .00 .00 .00 .00 .00

X<;Ec/STRUC NO. 6
AL lERNA Tf. 1 11~9.15 263".43 .00 .00 .00 .00 .00 .00 .00 .00

~
XSEC/STRlJC NO. 1
ALTERNATE 1 1606.10 3511. Q O .00 .00 .00 .00 .00 .00 .00 .00

(\ XSEC/STRUC NO. P
ALTERNA Tr 1 160".01 3568.:>4 .00 .00 .00 .00 .00 .00 .00 .00

I

~
XSEC/STRlIC NO. q

~
ALTERNATE 1 2114.09 5'O''l2.£l1 .Oc, .00 .00 • () 0 .00 .00 .00 .00

XHc/STRUC NO. 10
AL TERNATE 1 2149.11 f,0"2.93 .00 .00 .00 .00 .00 • 0 0 .00 .00

XSEc/STRUC N') • 11
AL lERNATE 1 2146.91 60311.'l'l .00 .00 .00 .00 .00 .00 .00 .00

XSEc/STRUC NO. 12
ALTERNATf 1 2Rb5.23 f,311.9R .00 .00 .00 .00 .00 .00 .00 .00

XSEc/STRUC NO. 13
ALTERNATE 1 285El.89 f,311.~9 .OC .(10 .00 .00 .00 .00 .00 .00

XSEc/S1RUC NO. 14
ALl[R~ATr 1 31£,A.23 101R.10 .00 .O() .00 .(10 .00 .00 .00 .00

ENDJOB C~RD ENCOUNTERED. E NO rr JOB.
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•
lX(CUTIV( CONTROL elRO

LISTING ~F OATl IN CORE

33 OPfR lTJON LIS T

•
PASS: 1 \

•

0 flUUOOG \lASH,orSIr.N HYOROLOGY

vnOCI l' INCREMfNT
1 CTlOLE .2000

" .0000 .OPOO .IP(lO .?o;OO .3200

e .3100 .~ 1 00 .~500 .~<)OO .!'100

8 .5'llJO .5100 .5900 .fll00 .(,300

8 .(,"00 .6600 .6100 .6900 .1000

~
8 .11 nO .1;>1;0 .1:'-00 .1~00 .1500

8 .1f.00 .111'0 .1100 .1800 .7900
fII .7<)1'0 .1\000 .P100 .RI00 .P200

(\
8 .11200 .8300 .113'10 .p~OO .RIIOO

8 .8'1 n O .P-500 .(\500 .8(,00 .Pf,OO

I R .8600 .8(,00 .81(10 .8700 .£1700

-$. A .I\AOO .8PCO .PAllO .poOO .1\ 0 00

~
8 .l'l900 .'l'300 .8900 .8900 .9000

II .00UO .<)000 .'JOOO· .~OOO .'3100

II ."100 .<)100 .'3100 .'3100 .9100
A .9200 .9200 .<1200 .9200 .9200
8 ."200 .'J200 .'J200 .'noo .'J300
'} ENOTBl

TIMf INCREMENT

" 01MHYD

8 .0000 .0300 .lroo .IQOO .3100

8 .'1700 .(,f,00 .8200 .'J:'-OO .Cl900

8 1.0000 .'JClOO .9:'-00 .8600 .7AOO

8 .6 D OO .5600 .1161'0 .3<)00 .~3CO

8 .2PCO .2"10 .2010 .17'10 .11170

8 .\2f.0 .11170 .0910 .0770 .0flf,0

8 .0~50 .0" 10 .0'100 .03"0 .1l?'l0

A .0250 .0210 .0I AO .0150 .0130

8 .0110 .OOCIO .oopn .0070 .0060

.- 8 .00'50 .00'10 .0030 .0020 .0010

" .1'000 .0liOO .0000 .0000 .0000
OJ (NOTBl

COMPUTED P[AK K f lCTOR = IIA~.(jO

T 1Mf 1 NCFlfMPH



• • •
R • 0000 .ooao .0110 .ou,o .0~50

R .0~~0 .0'l~0 • Of,~ 0 .07f.0 .OR70

8 .OQ90 .1120 .1250 .1 ~ 00 .1';60

a .17-0 .1q~0 .21'l0 .25"0 .3030
1\ .5150 .5f' 30 • 6 ~q 0 .6'1~ 0 .f,1l20

R .,050 .7270 .7"pO .7670 .78"0
a .P 0 no .1\160 .(\300 .(\~_O .!lSl0

1\ .fll00 ."1120 .R'no .qo'Sn .°160
(l .9260 .'l360 .':l460 .9'"-50 .~650

II .9HO .9830 .9920 1.0000 1.0000

9 ENOT9L

TIME INCREMENT
'5 RAI Nfl ;> .5000

8 .0000 .0050 .0 11 0 .0160 .0220
1\ .02RO .O~SO .0"10 .o~ao .0560
8 .0f,30 .0710 .OROO .0n'l0 .09RO

¥\
8 .1090 .1200 .1330 .1 q 70 .1630

8 .lRI0 .20"0 .23'10 .2A30 .fo6'0
8 .1.3,,1) .1120 .7'l90 ."200 .R380

r'\ " .P5~0 ."61\0 .A800 .Aoln .°1'20
8 .9120 .9210 .9290 .9370 .9"50

-t>
8 .9<;20 .9590 .96<;0 .9720 .'n"o

OJ 8 .'HI"O .'H190 .99')0 1.0000 1.0000
') ENOTBL

TI "'J: INCREMENT
5 RllNFL ~ .0200

8 .0000 .0080 .0162 .02"6 .0"33
8 .01125 .052~ .0f,30 .07~3 .0P.63

8 .C990 .112_ .12f,5 .1"20 .1~00

8 .11'00 .2050 .2550 .31050 .~ 370
l! .5300 .6030 .6330 .6f 00 .6R~0

R .7050 .72~0 .71020 .7<;90 .77<;0

A .1 Q r.o .RO~3 .RI"O .R312 .R~39

A .1I~f,1 • fiE, 78 • 'l7<} 0 .8"'18 .9002
R .<}103 .')201 .q2<J7 .9''l1 .q~A3

R .<:1573 .<:1661 • 97~ 7 .9 A32 ."1')16

A 1.00ClO 1.0000 1.0000 1.0000 1.0000
9 ENOWL



•
~T.NP.RO CONTROL INSTRUCTIONS

• •
(, RUNOFF 1 b .4100 18.0nno .54001 0 0 1 0 1
6 REACH 3 :' " '> 1100.0000 .RblJO .00001 0 II 1 0 1
(, RUNOFF 1 :' " .62(10 lA.OCOO .56(11)1 0 0 1 0 1
6 ADOHYO 4 ? '> (, 7 1 0 0 1 0 1
I> REACH .:5 .:5 1 5 540.0000 .8600 .00000 0 0 0 0 0
f, RUNOFF 1 .3 " .1500 81.0000 .41001 0 0 1 0 1

" AOOHYD 4 3 5 f, 1 1 0 0 1 0 1
6 ~EACH 3 4 7 5 1000.0000 .A700 .00000 0 0 0 0 0
6 RUNOFF 1 4 6 • OE 1)0 75.0000 .lnOOl 0 0 1 0 1
6 jr,OHYD 4 4 5 6 7 1 0 0 1 0 1
6 PEACII 3 ~ 7 5 1030.0000 .P700 .00000 0 0 0 0 0
6 RU~OFF 1 ~ 6 .~300 80.0000 .47001 0 0 1 0 1
6 AOOHYO 4 '} 5 6 1 1 0 0 1 0 1
6 REACH .3 6 1 5 600.0000 .8~00 .noooo 0 c 0 0 0
b RU~OFF 1 6 (, .05 or 75.0000 .13001 0 0 1 0 1
6 AODtiYO 4 f, 5 (, 1 1 0 0 1 0 1
f, REACH 3 1 7 5 120.0000 .R~ro .00000 0 0 0 0 0
6 ~UNOFF 1 7 E .6 Q OO ~O.Of'oO .5POOI 0 0 1 0 1

Fl (, AODHYD 4 1 5 6 7 1 0 0 1 0 1
(, REACH 3 8 7 5 350.0000 .9COO .00000 0 0 0 0 n

r\ 6 RUNOFF 1 II 6 .0300 75.0000 .(17001 0 0 1 (I 1
(, ADOHYD 4 II 5 (, 7 1 0 0 1 0 1

..t::- 6 ROCH 3 9 7 5 750.0000 .'1000 .00000 0 0 0 0 0
6 PUNOFF 1 q f, 2.0000 P3.00GO .41001 0 0 1 0 1J) 6 A(lDHYD 4 9 5 6 7 1 0 0 1 0 1
6 REACH 3 10 7 5 810.0000 .'1100 .00000 0 I) 0 0 0
(, RUNOFF 1 10 6 .1100 75.0000 .33001 0 0 1 0 1
(, AODHYD 4 1 0 5 6 1 1 0 0 1 0 1
6 R[ ACH 3 1 I 7 5 280.0000 .'HOO .00000 0 0 0 0 0
6 r.UNOFF 1 1 1 6 .0.300 75.0000 .10001 0 0 1 0 1
6 ADOHYO 4 1 1 5 6 7 J 1 0 1 0 1
6 REACH 3 12 7 5 Ho.ooro .911\0 .01'000 0 0 0 0 0
6 RUNOFF 1 12 (, .3200 79.0000 .34001 0 (l 1 0 1
6 ADOHYD 4 I? 5 £, 7 1 0 0 1 (l 1
6 REACH 3 13 7 ~ 970.(1000 .9100 .00000 0 0 0 0 0
h RU~OFF 1 13 6 .1100 75.0000 .1:'001 0 0 1 0 1
Eo ADDHYD 4 13 5 (, 1 1 0 0 1 0 1
(, REACH 3 14 7 ~ .0000 340.onoo .'11000 0 (I 0 0 0
f, RUNOFF 1 14 f, .7tOO AO.OOOO .40001 0 C 1 0 1
6 jODHYO 4 14 5 Eo 7 1 1 0 1 0 1

UWATA

END OF lISTI~C
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'.

(RUNOFF )

TnTAL ~ATrR, IN INCHES ON DRAINAGE AREA~

PEAK HEVATIONS
(NULl)
(NUll )
(NULl)
(NULl)
(NULl)

CFS-HRS=

PEAK DISCHAIlGrS
I'1R.'H4
115.r55
112.727
111.740
IlO.BB8

~

OUTPUT HYOROGRAPH~ 7

PfAK TIMES
12.32
16.Q6
19.47
21.65
23.65

SUBROUTINE AIlDHyn CROSS SECTION
I~PUT HYDROGRAPHS= 5,6

..

TOTAL WATER, IN INCHES ON OIlAINAGE AREA= CFS-HRS= 3321.88 ACRE-FT= 274.52

SUBROUTINE R[ACH
l[ NGTH=

CROSS SECTION ~

1030.00 INPUT COEFFICIENT= .A700 INPUT ROUTI NG S= .00

AVERAGE ROUTING COEFF= .8700AVERAGE ~ATER VELOCITY= 11.377

SUBROUTINE RU~OFF

ARE A=
CROSS SECTION 5

.33 INPUT RUNOFF CURVE= P.O.O TIME OF CONCENTRATION=

NUMBER OF ROUTINGS=

.~ 1

.22

Ul
o

pr AI( T I M[S
12.20
16.99
19.48
21.!'i8
23.5~

SUBROUTINE AODHYO CROSS SECTION
INPUT HYOROGRAPHS= 5,6

PEAK DISCHARGES
31.1q~

'---,,·.IlR4
2.204
1. q3Q
1.f, Q 2

5
OUTPUT HYDPOGRAPH= 7

PEAK ElEVATIONS
( IlUNOFFt
(PUNOH)
(RUNOFF)
( RUNOFF)
(RUNOFF)

55.5' ACRE-FT=

AVfPAG( ROUTIN' ~OEFF= .8800

219.12

.12

ACRE-FT=

NUMBrR OF ROUTINGS=

.00

PEAK ElEVATIONS
(NULl)
(NULl)
(NULl)
(NULl)
(NULl)

CFS-HRS~

INPUT ROUTINGS=.RlIOO

P[ AI< OI~CHARG(S

215.~19

Il1.':31
I14. o 2R
113.(.(,0
112.561

CRO~S SECTION (,
60~.00 INPUT COEFFICI[~T=

AVERAGE WATER VELOCITY= 1~.4~7

PEAK TIMES
12.30
16.96
19.48
21.65
23.64

TOTAL WATER, IN INCHE~ ON DRAINAGE AREA=

SUAROUTINE REACH
If"~GTH=

--------- - -



.... • • •
PEAK nEVAT10N~

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

AREA=

PEAK TI.-E5
12.02
12."7
12.96
13 ."6
13.96
1"."6
1".96
15."6
15.96
16.':16

INPUT RUNOFF CURVE= 75.0

PEAK OLSCHARGE~

3.';"8
-----+w-3r8--

~168

.f-O"
• 6q 3
.6"0
• 6 (I!'>
.:'165
•.H9
.:'105

TIME OF CONCENTRATION= .13 \

TOT.l WATrR. IN INCHES ON ORAINAG( ARfA= CFS-HIlS= ".7'1 ACRE-FT=

SUBROUTJtlE Af1DHYD CA OSS SECTION 6
INPUT HYDROGAAPHS= 5.b OUTFUT HY[lROGRAPH= 7

PC AK TIMES PEAK DISCHARGES
12.32 2H.t16

.~
16.96 118.::>"2
19.117 115.165

(\ 21.f.5 113.!\"6
23.64 112.773

· , \
<J) TOTAL WATER, IN INCHE<:: ON DRAINAGE AAfA= 3.1195

·,
SUBROUTINE RE ArH CROSS SECTJCN 1

lFNGTH= 120.00 INPUT COEFFICIENT= .RPOO

PEAK HEVATIONS
(NULl)
(NULU
(NULU
(Nl!lU
(NULU

CfS-HRS=

INPUT ROUTINGS= .(10

l(RE-fT=

·~
AVERAGE WATER VELOCITY= 12."f,1 AVERAGE ROUTING COEFf= .8800

SUAROUTINE RUNOFF
. AIlEA=

CROSS SfCTION 1
.69 INPUT RUNOFf CURVE= RO.O TIME OF CONCENTRATION=

TOTAL WATER, IN l~CHES ON DRAINAGf AREA:

PEAK rLrVATIONS
(NUll )
(NULl)
(NULL)
("lULL)

ACRE-fT=116.27

PEAK nrVATJON<;
(RUNOFF)
(RUNOFF )
(RUNOFF)
(RUNOFF)

CFS-HAS=

PEAl< 01 SCHARGf<;
772.19P'
12".77R
tl9.7f,5
117.1\45

PEAK OISCHARGES
'i.1.• °75

"./)03
".007
3.'+90

7
OUTPUT HYDAOGRAPH= 1

PEAK T1I'\[S
1('.:":2
16.95
19.'+/l
71.',")

PEAK TJ"ES
12.29
19.""
21.64
23.6"

SU~ROUTIN[ AnnHYO CROSS SfCTION
INPUT HYOROGRAPHS= 5,6-



'. • '. •
AV[RAGE ROUTING COEFf: .9000AVERAGE YATER VELOCITY: 15.300

289.12lCR£-FT:

NU~BER OF ROUTINGS:

.00

CFS-HRS:

HIPUT ROUTINGS:

2.2R73

CROSS SECTION 8
350.00 JNPUT COEFFICJE~T:

T0TAL WATER, IN INCHES ON DRAINAGE AREA:

SUOROUTINE Rr ACH
Lr NG TH:...

SUBROUTINE RUNOFF
AREA:

CROSS srCTION P
.03 INPUT RUNOFF CURVE= 15.0 TJ~r OF CONCENTRATJON= .01

TOTAL WATER, IN JNCHES ON DRAJNAGf lRrA:

PE AI< TJ ~ES
11.9"
12.~6

12.96
13.46
13.96
1~.~6

1~.q6

15.45
15.96
16.95

PfAI< nJSCH.RGE~

2.701
"---~.A 2'S­

.~71

.'£'''

.;>99

.;>66

.2"')

.?? 1

.193

.IR~

\
.1"19 !

PEAK [L[VATtONS
(RUNOFF)
(RUNOFF'
(PUNOFF )
(PUNOFF )
(RUNOFf)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF )
(PUNO~F)

ACRE-FT=

.'

\
V1 SUBROUTINE AnOHYD CROSS SECTION
~ JNPUT HYDROGP.APHS: 5,6

P[ AK TJ"E<;
12.32
19.41
21.66
23.66

P
OUTPUT HYDROGRArH: 1

PEAK nJSCHARGES
212.~'H

119. Q Ol
111.')53
I H. 'lQl

PfAI< ElEVATIONS
(NULL)
(NULl)
(NULl)
(NULl)

:n.32

.12

AfRE-FT=

ACRE-FT=

NU"BER OF ROUTJNGS:

1151.';7

.00

3501 .42

PEAt< [l[VHIONS
(RUNOH'
(RUNOFF)
,RUP-'OFF)
(RUNOFF'
(RUNO~F)

CFS-HRS=

INPUT ROUTlNGS=

TI~E OF CONCENTRATION:

2.2~0&

AVER~GE ROUTJNG COEFF= .9000

PElIt< Dl",CHAPGES
310.;>9 Q

21.109
1 'l. °65
14.(13~

12. ;>03

CRO')S SECTION ':1
150.00 JNPUT COfFFICJENT=

AVERAGE YATrp VELOCITY= 15.300

P[ AI< TIPIES
1?1 ~

16.97
19.4"
21.~~

'l3.!i5

SUBROUTJNE RUNOFF CROSS SECTION ':1
AREA: 2.00 TNPUT RUNOFF CURvr= 83.0

TOTAL WATER, IN JNCHES ON DRAJNAGE ARrA:

SUBROUTINE R[lCH
L[NGTH:

~.



• • •
SUBROUTINE AOOHYD CPOS~ SECTION

I~PUT HYDROGRAPHS: 5,6
9

OUTPUT HYDROGRAPH: 7

pr AK TI "ES
12.19
1&.96
19._7
21.o:;q
23.59

PEAK 01 SCHARGr~
5~1.1\03

1_5.571
1~!>.1I68

131.'112
I?P._28

PEAl< [LEVAT IONS
(NULU
(NULl)
(NULl)
(NULU
(NULl)

TOTAL WATER, IN INCHES ON DRAINAGr AREA= 1.3921 CFS-HRS= ACRE-FT= 326.68

AVERAGf ROUTING COEFf=AVERAr,E ~AT[R VELOCITY:

SllAROUTINE R[ACH
I LENGTH=

I

CROSS SECTION 10
RI0.00 INPUT COEFFICIENT:

17.189

.9100 INPUT ROUTINGS=

.'HOO

.00

NU~BER OF ROUTINGS= .12

CROS~ SECTICN 10
.11 INPUT RUNOFF CURVE= 75.0

SUBR OUlI NE RII ~ OFF
A~ EA=

PE AK TII1ES
12.15
16.99
l q ._6
20._6
;n .53
22._5
23.0:;1

PEAl( DISCHARGES
7.93_

-.I.llt'5
• /l!J3
.71q
.726
.f.'0
.6-0

TI~E OF CONCENTRATION: .~3

PEAK ElEVATIONS
(RUNOFF )
(RUNOFF)
(RUNOFF)
(RUNOFF J
(RUNOHJ
(RUNOFF)
( IlUNOFF)

TOTAL WATER, IN INCHES ON nRAINAGE AREA= CfS-HRS= 16.34 ACRE-FT= 1.35

SUBROUTINE AODHYO CROSS SECTION 10
I~PUT HYDROGRAPHS= 5.6 OUTPUT HYDPOGRAPH= 7

PEn TI"'!:S
12.20
16 .96
19._1
21.611
23.60

PEAl( rlSCHARHS
5~6.0_1

1_(,.~q?

13f..f65
132.(,08
12Q.!'_0

PEAK ElEVATIONS
(NUll )
(NULU
(NUlU
(NULU
(NUlU

TOTAL ~ATER, IN INCHES ON DRAINAGf ARfA: CFS-HRS= ACRE-FT= 321\.02

AVfRAG( ROUTING COEFF= .9100AVr.RAGE WATER VELOCITY: 11.189 NU~BER OF ROUTINGS=

• 1 "

.00

~o~rrNTRAllI"N=

INPUT ROUTINGS:

Tl"'[

.'ll 00
CROSS SECTION 11

2RJ.00 INPUT COEFFICIENT=

CRO~S S[ClICN 11
• ""!. ,~!rtJT RII~'nFF rUR'Ir~ 1':. n

SUOROUTT

SUBROUTINE RfACH
LrtlGTH=



-
,

\ \
•P[ AI( TIHES PEAl( DISCHARGES PEAK ELEVATIONS

12.00 2.'101 (RUNOfF)
12.'16 .I'Dil (RUNOfF)
12.96 .'166 (RUNOFF)
13.'16 • '65· (RUNOff)
13.96 .297 (RUNOFf)
1'1.'16 .265 (RUNOfF)
1'1.96 .2'1'1 IRUNOff)
15.'15 .;>;>0 IRUNOFF)
15.96 .192 (RUNOFF)
16.95 .183 IRUNOFF)

TOTAL WATER, IN INCHES ON DRAINAGE AREA: ;l~ CFS-HRS: 2.86 ACRE-FT= .2'1

-.....---.
SUBROUTINE AOOHYD CROSS SECTION 11

INPUT HYDROGRAPHS= ~,6 OUTPUT HYOPOGRAPH= 7

Pf AK TI HE S PEAK DISCHARGES PEAK ELEVU IONS
12.21 555.391 (NULl)
1(,.96 1'16.115 I NULl) ~
19.'l1 13f>.1l01 (NULl) tr21.60 132.115 INULL»
23.60 129.131 (NULl) \..)

TIHE HYDROGRAPH. TZERO: .no DELTA T= .10 DRAINAGE AREA= '1.60 1=1• DO DISCHG le5.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
1.00 DISCHG 105.00 105.110 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
2. DO OISCHG 105.00 105.0n 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
3.00 DISCHG 105.00 105.00 10li.00 105.00 105.00 105.00 10~.00 105.00 105.00 105.00
'1.00 OISCHG 105.00 105.00 10li.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
5.00 DISCHG 105.00 105.00 105.00 105.00 Ins. 00 105.00 105.00 105.00 105.00 105.00
6.00 OIC;CHG 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00
1.00 OISCHG 105.00 105.110 le5.00 105.00 105.00 105.00 10'>.00 105.00 105.00 105.00
8.00 OISCHG 105.00 10">.00 105.00 105.00 105.00 105.00 105.00 105.00 101).00 105.00
9.00 DISCHG 105.00 105.CO 10<; .00 105.!I0 100:;.00 105.00 105.00 105.00 105.00 105.00

10.00 DISCHG 105.00 105.00 ln5.00 105.00 10!j.00 105.00 105.00 105.00 105.00 105.00
11.00 01 SCHG H5.00 105.00 I as .00 105.00 105.00 105.11 10B.le 129.011 182.01 217.61
12.00 DISCHG "04.58 511t.R" 5~5.1'1 526.61 '169.80 '118.11 376.8'1 339.81 3C5.81 2111.23
13.00 OIC;CHG 258.20 2'l3.63 231.2'1 220.23 211.5" 205.'11 200.53 195.55 190.39 185.93
1'1.00 DISCHG 1t'2.11 180.1'1 117.5"1 11'l.91 172.12 111.11 169.75 168.28 166.68 165.26
15.00 DISCHG 16'1.2'1 163.26 161.99 160.'19 159.11 158.01 151.06 155.12 15'1.15 152.11 14
16.00 DISCHG 1~1.#.2 150.71 1'l9.H 1'18.85 I'1R.O'l 1'11.'15 1'17.08 1'l6.81 1'l6.11 1~&.75

11.00 OI~CHG 1 '16.76 1'l1>.63 14" .22 l'l5.5" 1'1'1.9'1 1'1'1.'15 1'13.9'1 1'13.26 1'12.'1'1 1'11.68
111.00 DISCHG 1'11.10 1'10.~3 l~q.Rl 13R.9~ 13A.15 131.'56 137.16 136.90 136.16 136.69
lCl.OO DISCHG 136.67 13('.f> 7 136.69 136.13 1:'(,.71 136.RO 13(,.65 136.19 135.49 13'1.19
20.00 OISCHG IH.2~ 133."5 133.61 IH.H IB.39 133.35 IB.l'1 131.63 131.89 131.17
21.00 OI~CHG 1~0.60 130.40 IJD.66 131.26 131.9" 132.50 132.12 132."9 131.92 131.29
22.00 Dl<;CHG 130.18 130.'12 !JO.Iq 130.0'1 119.96 129.'11 119.69 129.16 1211.'10 121.63
2J.IIO OIC:CHG 121.05 12f.t1" 121.0Q 127.70 128.~1I 128.'l2 129.13 128.89 128.31 127.66
2'1.00 DISCHG 121.06 125.66 122.11 118.65 11'1.62 111.'15 109.1(, 101.6'1 106.65 106.0:'\ I I
25.00 OISCHG 10').65 }C').'IO iO!'.?" 10~.1'l 105.08 105.05 105.03 105.01 105.00 105.[\0
26.00 e CHG 105.110 105.00 105.00 105.00

10.
105.00 105.00 105.00 105.00 10~.00 •27.00 CHG 10<;.00 105.00 10').00 10!i.00 10 105.00 10').00 105.00 105.00 105.00

2A.00 :>CHG 105.00 105.00 10"'.00 101).00 105 10~.00 10!'i.00 105.00 101).00 105.00." .. n" ., .. "" ." .. n" 1 t''''~ nil ,no; nn ,o<;.nn 10<;.nO 105.00



...

•
TOTAL WATr.R. IN INCHrs ON DRAINAGE AREA= 1.3380

•
CfS-HRS= 3912.17 ACRE-fT= 328.26

•
SUflROUTl NE R[ ACH

U NGTH:
CROSS SECTION 12
~~r..oo INPUT COEFFICIE~T= .CJ! 00 INPUT ROUTlNGS= .00

AVERAGE WATrR VELOCITY= 11.18" AVERAGE POUTING COEFF= .9100 NUMBER OF ROUTINGS= .06

SUBROUTINE RU~OFF

A"EA=
CP~SS SECTIO~ 12
.~2 INPUT RUNOfF CURVE= 19.0 TI~r OF CONCENTRATION=

pr AI( TI"'ES
1:>.13
16.98
19.~f,

20.~5

21.';2
n.~5

23.5:>

P[ AK .-oJ SCHAR{;[~
31.fl48

'--?F1f,
2.009
1.188
1.1"1
1. "J71
1.~10

PEAK ElEVATIONS
'IlUNOFF)
(RUNOff )
(RUNOFF)
( RUNOff)
(RUNOff)
(RUNOFf)
(RUNOFF)

TOTAL WATER. IN INCP.ES ON ORAINAGE AREA= CfS-HRS= .8.60 AtRE-FT=

SURROUTINr AOOHYO CROSS SECTION
I~PUT H'DPOGPAPH!= 5.6

Pl AK TIMES
t?21
16.96
1 9.41
:>1.60
23.'19

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

12
OUTPUT HYDROGRAPH= 1

PEAle DI;<;CHAPGES
5111.fl31
14~.:'-/l9

1311.1<12
1:'>4.4(\1
130.£.11

PEAK ELEVATIONS
(NULL)
(NULl)
(Nl'Ll)
(NULl)
(NULl)

TOTAL WATER. IN INCHES ON DRAINAGE AREA= CfS-HRS= AtPE-FT= 332.28

SUBROUT I NE RE AtH
LENGTH=

CROS~ SECTION 1~

910.00 INPUT COEFfICIENT= INPUT ROUTI~GS= .00

AVrRAGE WATER VElOCITY= 11.1119 AVrRAGE ROUTING COEFF= .9100 NUMBER Of ROUTINGS=

SUBROUTINE RUNOFf
Afl r A=

CRO~S srCTI0N 13
.11 INPUT RUNOFF CURvr= 75.0 T1M£ Of CONCENTRATION=

PEAK TIMES
12.!l1
J2.4b
1:>.96
J3.46
13.';6
14.4b
14.96
1';.4f
IS.°f.

PEAK OISCHARGrS
(1.091
2.<:14
1. (:"/1
1. :B2
1.nlll

.°f,9

.P.92

.Rn4

.1'!'

PEAK [lfVATlONS
(RUNOff)
(RUNOFF )
(RUNOFF)
(RUNOFF)
(RI/NOFF)
(RUt-jOFF)
(RUNOFF)
(RUNOff )
(Q')~I(\FF )



/- -')

TOTAL VATER. IN INCHrS ON DRAINAGE ARrA=~

SUBROUTINE ADDHlD CROSS SECTION 13
I~PUT HYDROGRAPHS= 5.6 OUTPUT HlOhOGRAPH= 1

PEAK £LEVATIONS
(NULl)
(NUll )
(NULl)
(NULl)
(NULL)

•
PEAK TII'''ES

12.22
16. 11 6
19.'11
21.60
23.60

PE_K DISCHARGES
'l7q.qf\f,
10:,0.056
13"1. ~30
I.H. flR3
131.02'1

•
CFS-HRS= 10.52 ACRE-FT: .81

•

TOTAL VATER. IN INCHES ON DRAINAGE AREA= CFS-HRS= 4031.27 ACRE-FT=

I

SUBROUTINE REACH
LENGTH=

CROS~ srCTICN 1'1
.00 INPUT COEFFICIENT=3'10.0000 INPUT ROUTlNGS=

AVERAGr VAT£R V£LOCITY: .000 AVERAGE ROUTING COEFF: .0000 NU"BER OF ROUTINGS= .00

CROSS SECTION l'
.11 INPUT RUNOFF CURV~= 80.0

~
.r'\

I
\f'l

-..~

SUBROUTINE RUNOFF
A"EA=

P£AK TI"'ES
12.11,
16.9~

19.'1"
20.'5
21.56
23.55

PEAK OISCHARG1:'S.
7'1.R32

6.201
'1.7'5
'.22',.?",
3.f,12

TI~r OF CONCENTRATION= .40

PEAK £LEVA lIONS
(RUNOFF)
(RUNOFF )
(RUNOFF )
(RUN(lFF)
(RUNOFF )
(RUNOFFJ

TOTAL VATER. IN INCHES ON DRAINAGE ARrA= CFS-HRS= ACRE-FT=

SUBROUTINE AeOHTn CROS~ SECTJC~ 1'1
INPUT HYOROGRAPHS= ~.6 OUTPUT HYOROGRAPH= 1

PEAK T""rs
12.21
16. 11 6
19.'1
21.59
23.59

PEAK DISCHARGrS
6~?51' ­
1~6.?(,3

1'1'."15
U9. '115
13'.('£\f,

prAK [lEVAT IONS
(NULl)
(NUll )
(NULl'
(NULl'
(NULl'

TI ",r HYOROGRAPH. TzrRO= .00 DElTA T= .10 DRAINAGE AREA= 5.1'1

.00 (l15CllG Jr.~. 00 105.00 105.00 105.00 If)').OO 105.00 10!i.00 105.00 105.00 105.00

1.00 01 scw; 1115.00 105.JO 1 (je;. 00 105.00 105.CO 105.00 10').00 105.00 105.00 105.00

?CO DI~CHG 105.00 105.00 10'i.OC 105.00 10'1.00 10').00 10".00 105.00 105.00 105.00

3.00 Ot~CHG 11)0:,.00 1(1')."0 105.00 100:;.00 100:;.110 tr5.00 105.00 105.00 105.00 10'5.00

'l.oo DT<:.CHG lor,. 00 1(1"'.00 I nr .00 105.nO 100:,.00 105.00 10~.1"0 105.00 10!i.00 105.00

5.00 nl~CHG Ir".oo 10e;.!'11 IC5.0~ 10"'.00 10').00 lo~.OO 105.00 105.00 105.00 105.00

f,.OG nl~CHG lr<;.oO 10r;.nO lC">.Or. 10">.00 10').00 10,:;.nO 10'S.00 105.00 105.00 105.00

7.0 IlI::CHG I f,5. 0" 10~.nO 1 "s. no IC5.no 1.00 105.00 lC5.00 lC5.00 10'5.00 10!l.r
fl. r, n'~('IIr. l''S.lJn Inc,.r'l lnr,.(ln Ir')."n .Oll 10"."0 1 () "'. {l 0 1n"'.'10 105.00 105. I



• • •. \

10.00 OT~CHG Ir.s.on 105.00 105.00 100;.00 105.00 105.00 100;.00 105.00 105.0~ 10~.00

11.00 OISCHG 105.00 105.00 105.0n 105.00 105.0[1 10!>.09 101.66 121.:B 185.0 300.54

12.00 OI<:CHG 4fl.02 0;<1°.13 (,0;2.01 611.:'18 547.9'" 4 R!'. 74 4:'\"'.41 ~90.29 348.96 ~lS.~1

13.00 OISCHC ;>°1.21 ~13.52 2"'1l.~~ 211!l.n 234.14 221.40 221.50 215.46 209.21 203.82

H .(l0 OISCHG 1 DO. 94 1<16.1'3 1 0 3.11 1~0.54 1111.Al lR~.AR 1/14.24 lA2.43 1/10.48 118.17

15.00 01 $tHG 111.54 11f.. ~4 114.11 112.04 11T.?f, 170.01 H8.16 If.7.12 165.18, 163.41

H:.oo OISCHC 162.10 161.00 I"'':'.fll 15R.73 151.H 151.04 156.60 156.35 156.24 156.22

11.00 01SCHG 1"i6.25 156.0A 1!l5.55 154.1f, 1"i~.9R 153.3"1 15:>.17 151. "12 10i0.91 149.<1"

18.00 OISCHG II1 O .2P. 141\.51\ 147.f,8 14f,.62 145.6f, 144.'14 144.46 144.16 143.99 143.'H

19.00 OISCHG 14:5. A9 143.~0 143.9~ 143.91 144.02 144.06 143.87 143.28 142.41 141.55

20.00 OISCHG 14 i). RR HO.4? 14C.14 139.97 13').AR 139.83 139.56 13A.92 138.00 137.10

21.00 01 SCHG l~f.. <1l2 13£ .20 1~('.5!) 131.31 DA.15 138.R3 139.07 138.16 138.06 131.28

22.00 DISCHG l"f,.f.6 1.3£..23 12\1).94 135.71 1:55.f,8 13!l.f,? 135.33 134~f,7 133.71 132.17

23.00 DI~CHG 1~2.01 131.A4 132.1A 132."14 1.'1:' .1f\ 134.415 1~4.6R 134.36 133.63 132.R3

24.00 01 SCHG 1~?1l 130.2 0 1?f. .':.1 1?1.50 IH.!'4 112.10 1 Oq. 96 108.13 10f,.95 106.21

25.00 OISChG 105.15 105.46 10'" .21' 1C5.16 105.10 105.06 105.03 105.01 105.00 105.00

2fi.00 OISCHG 105.00 105.00 10!>.00 105.00 105.00 105.00 10"i.00 105.00 105.00 105.00

21.00 OI~CHG 105.00 105.00 11'':>.00 105.00 105.00 10"'.00 105.00 105.00 105.00 105.00

2A.00 OISCHG 10'5.00 105.CO 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00

2'.00 OISCHG 105.no 105.£J0 H5.00 105.00 105.00 105.00 105.00 105.00 ln5.00 105.00

TOT AL \lATrR. IN INCH[S ON ORAINAGr APr A= 1.1?05 CFS-HRS= 41150.91 ACR[-FT= 343.03

Ft [NOCP1P

r'\,
til

-\J



FRO~ xsrCTN/STRUCT II 0 TO XSECTN/STRUCT 141 0
RAIN DURATION: 1.00 RAIN TABLE NO.: 2 SOil CONDITION: 2

.....

.....

.....

•
EXECUTIVE CONTROL CARO
EXECUTIVE rO~TROl CARO
EXECUTlvr CO~TPOl CARn

STARTlNG TIME=
ALTrR~ATE NO.=

3H
••••••••

38
.00

OPfRATION OASflO,
OPfPATION
OPfRATION cnMP_Ul.

RAIN DEPTH=~)
STOR~ ~o.: I

;'•
HE~ AASE FlO~= 105.00

PASS: 2

•
SUBROUTINE RU~OFF

Af; EA:
CROSS SECTION 1

.0\7 INPUT RUNOFF CURVE: 78.0 TIP1E OF CONr.fNTRATION: .50\

P[ AI< T IM[S
12.20
19."5
21.61
23.62

PEAl< [lISCI~ARG[S

163.3(\0\
7.°52
f,.P59
5.934

PEAK n£VATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF )
(RUNOFF )

TnTAl ~ATER, I~ INCHE~ ON ORAINAGf ARrA: .8389 CFS-HRS= 254.0\5 ACR[-rT= 21.03

SUBROUTJ~E RJ:ACH
lfNGTH:

CRO~S SECTION 2
1700.00 INPUT COEFFICIE~IT: .8(,00 INPUT ROUTINGS= .00

AVERAGE ROUTING COEFf= .P600

~
r'\
I

(fl
.. 00

AVERAGE WAIER VElOCITY=

PE AI< TIMfS
12.;>"
19."6
21.65
23.6E

1[I.44~

PfAK !'J<'CHHGr~

U,~.::'Af

112. Q 'S0
111.p"3
J10.o19

PEAK ElfVATIONS
(NUll )
(NULl)
(NULl)
(NULl)

NUMA£R OF ROUTINGS= .39

TOTAL WATfR. IN INCHES ON ORAINAG[ AREA: ]1.1892 CFS-HRS= 339:'1. QS ACRE-fT= 280."8

SUBROUTINE RUNOFF
All f A=

CROSS SECTION ?
.~~ INPUT RUNOff CURVf= 78.[1 TIME or CONCENTRATION= .Sf.

PE AK T H'IES
12.21
19."',
21.63
23.62

PE AI< O( SClllRGES
~IS.:'iI\O

10.*92
o.P')(

7.AOo;

PEAl< El[VATIONS
(RUNOFF)
(RUNClfF)
( RUPJOFF)
(PUNOH»

--
TOTAL WAT£R, IN I~CHES ON nRAINAGE ARfA= • fl :'\''''' CfS-HRS: 335.88 ACR[-rT= 27.76

..,;

-
-'

SUBROUTINE AOnHYO CROSS SECTION
IN~UT HYDROGRAPHS= <',6

Pf l K T I ME S
1:>.22
1'1.4"
;> 1.64
23.6"

::'
OUTPUT HYDROGRAPH= 7

PEIlI( DISCHARGfS
It79.P7/t
]23.i1"3
I?O.PQ;>
118.719

prAll rLrVlllON!:
(NULL )
(NULl)
(Nl'll)
.NULL)

Tf) TAL lJ AT r fI • HJ T" (H f ~ O~! n PAT" Ar. rAP! A= <'.:'i0::'::' Cf !:-HP<'= '17:'0.1\'1 HR[-rT= ~nfl.;»3

•
-- ----



'""'

.....

•
SUBROUTIN£ REACH

LENGTH:
CROSS S[CTI0N ~

5~0.00 INPUT COfFFICIENT: .8f-00

•
INPUT ROUTINGS: .00

•
..... aVERAG[ ~aTrR VELOCITY: 10.~~3 AVfRaGE ROUTING COEFF: .8600 NU~BER OF ROUTINGS: .12

..... SUBROUTINE RUNOFF
AilE A:

CROSS SECTION 3
.15 INPUT RUNOFF CURVE: 1\1.0 TI~[ OF CONCENTRATION: .~7

PfAK TIMES
1?1~

19.4f,
21.5A
23.')11

PEAK OI~CHARG[S

69.21'1
2.H02
2.1176
2.!'92

PEAK fUVATJONS
(RUN(lF"F)
(RUNOFF)
(RUNOFF)
(RUNOFF )

TOTAL ~ATEP. IN INCHfS ON DRAINAGE AREA: .9975 CFS-HRS: 96.56 ACR[-FT: 7.98

SUBROUTIN[ APOHYO CROSS SECTION
INPUT HYOROGRAPHS: 5.6

3
OUTPUT HvDROGRAPH: 7

TOTAL WATER. IN INCHES ON DRAINAGE AP[A:

PEAK nEVATI ONS
(NUll )
(NULl)
(NULl)
(NULl)

f=i
1'\

\

~

POK T IM[S
12.22
t9.4E,
71.6~

23.6~

PEAK f'ISCHlRHS
5~2.3R3

t26.;:>~3

123.;>'13
1;>0.788

~.7815 CFS-HRS= 382('.~O ACRE-FT= 316.21

SUBROUTINE RrACH
HNGTH=

CROSS srCTION ~

1000.00 INPUT COEFFICIE~T= .8700 INPUT ROUTINGS= .00

AVERAGE ~ATER VELOCITY: 11.377 AV[RAGE ROUTING cnEfF= .8700 NU"RER OF ROUTINGS= .21

SUBROUTJ Hf RUNOFF
Ak[A=

CROSS SECTION "
.nF. INPUT RUNOfF CURVE= 75.0 TI~[ OF CONC[NTRATION: .10

....

-

Pf'l( TIMfS
11.91
12.45
1~.q5

13 .~5

13.'15
1".~5

1~.q5

1'\.4'\
15.q!)
16.95

P£ lK 01 SCHARG[S
2'1.211

6.P30
~.f,46

;>.1110
:?If,R
1.AA'}
1.10'1
1.<;IR
1.'OR
1.:.'23

P[AK [UVATIONS
CRUNOFF)
( RUNOFF)
(RUNOFF )
(RUNOFF)
(RUNOFF )
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNClFF)
(RUNOFF)

-'

TQTAL ~ATER. IN INCHES ON nRAl~AGl ARrA: .f.R'lR CFS-HRS: 26.11 ACR[-FT: 2.21

SURR01l1 Af)I)HYI1 r II n c; ~ !'. r r: T I rHI II



•
PE AK Tl"E S

12.~4

19.'H.
21.65
23.65

PEAK 01 SCHARGES
541?~1l52

H7.163
123.'lRl
121.370

•
PEAK £lEVATIONS

(NUll )
(NULL)
(NULl)
(NULl)

\
•

TOTAL VATER, IN INCHES ON DRAINAGE AREA= 4."\q26 CfS-HRS= 3853.12 ACRE-H: 318.42

SUBROUTINE REACH
lP'GTH=

CROSS SECTION 5
1030.00 INPUT COEffICIE"T= .R700 INPUT ROUTlNGS= .00

AVERAGE VATrR VELOCITY= 11.371 AVEPAGf ROUTING COEff= .8700 NUMBER Of ROUTINGS= .22

SURROUTINE RUNOFF
AR r A=

CPOSS SECTInN "\
.3~ INPUT PUNOFf CUPVE= RO.O TI~E OF CONCENTRATION= • _1

TOTAL VATER, IN INC"E~ ON ORAINlGE APEA=

PEAK ELEVATIONS
(NULl)
(NUll)
(NULl)
(NULl)

PEAK £lEVATIONS
(RUNOFF )
(RUNOFF )
(RUNOFF )
(RUNOFf)
(RUNOFF)

~
r"\

\
6"
o

P[ Alf T I ~E S
12.15
16.95
19.H.
21.5R
23.58

SUBROUTINE Aon .. yo CROSS srCTION
INPUT HYDROGRAPHS= 5,6

PfAK TIMES
12.:>3
19."6
21.641
23.641

PEAK Dl~C"ARGES

1412.">6"
R.014
5."73
5.176
41._67

.'H24

5
OUTPUT HYDROGRAPH= 1

PEAK 01 SCHARGES
670.~10

133.Dl
12 Q .I08
125.7R8

CFS-HRS= 200.71 ACRE-FT= 16.59

TOTAL WATrR, IN INCHr~ ON DRAINlGE AREA= 3. R,)37 crS-HRS: "'053.92 ACRE-FT= 335.02

SUBROUTINE REACH
LrNGTH=

CPOSS SECTION ~

600.00 INPUT COEFFICIENT: .RRIIO INPUT ROUTINGS: .DD

AYERAGE VATER YElOCITY= 12.4f7 AVEPAGE ROUTING rOEFF= .8POO NUMRfR OF ROUTINGS: .12

SUBR OUT I NE RIJlIOFF
APo r A=

CR OSS

.05 \

PE AK TIMES
11.99
12."6
1?9c;
13."5
13.<l!i
I" • lie;

SfCTION t.
INPUT RUNOFF CURvr= 7').0

PEAK OJHHARGrS
~;>./'~5

!i. f '17

3.01"
;>.:'70
I. AD 0
1 • E: C, n

TIME OF CONCENTRATI0N= .13

PEAK [LrYATION~

(RUNOFF )
(RU~I(lFF)

(RUNOFF)
(RUNOFF)
(RUNOfF)
(" U~' (l F F I



..

..

•
1">.415
JS.Q5
J6.95

1.(>59
J.08A
1.0)1

•
(RUNOff)
(RUNOFFI
( RUNOFf)

•
TOTAL ~ATrp, IN INCHES ON DRAINAGE AREA= .f,Q3q CFS-HRS= 2(>.39 ACRE-FT= 1.85

SUBROUTINE AnnHyn CFOSS SECTION
INPUT HYDROGRAPHS= 5,6

PE AK TIMES
12.241
19.416
21.641
23.641

6
OUTPUT HYDROGRAPH= 7

POK DT SC~ARHS
611 • .,qo
133.1'95
1(>9.700
126.292

PEAl< ELEVATIONS
CNULl)
CNULl)
CNULL)
(NUll )

TOTAL ~ATER, IN INCHES ON DRAINAGE AREA= 3.7597 CfS-HRS= 41076.35 ACRE-fT= 336.87

SUBROUTINE REACH
U NGHI=

C~OS~ SECTION 7
720.00 INPUT COEffICIENT= .8ROO INPUT ROUTINGS= .00

AVERAGE ~ATER VElOCITY= 12.4167 AVEP-AGE ROUTING COEfF= .8BOO NU~BER Of ROUTINGS= .141

P[AK TIMES
12.22
19.'15
21.63
23.63

~
"I

;0

.. '

SUOROUTJNE RUNOFF
A"EA=

CPOSS SECTION 7
.69 INPUT RUNOfF CURVr= 80.0

PEAK OISCHARGE~

(>6';.178
12.41£13
JO.7(10
9.2JF.

TI~£ Of CONCENTRATION= .5A

PEAK [LEVAYIONS
(RUNOff )
CRUNOFF)
CRUNOFF)
( RUNOFf)

TOTAL ~ATER, IN IN~HES ON DRAINAGE ARfA= .Q4l?Q crS-HRS= 4l19.86 ACRE-fT= H.70

,.,

SUBROUTINE AOOHYO CROSS SECTION
INPUT HYDPOGRAPHS= 5,6

PfAK TIMES
12.241
19.416
21.65
23.65

7
OUTPUT HYn~OGRAPH= 7

P£ AK 01 SCI-iARCES
Q32.l'11
1116.:\7:'1
lqO.:~~O

1:35.'11\9

PEAK nEVAT ION'S
(NULL)
(NULL)
(NULl)
(NULl)

,.,
TOTAL WATER, I~ INCHES ON DRAINAGE AREA= ;:0.93 9 6 CfS-HRS= 414196 .25 ACR£-FT= 371.57

., SUBROUTINE RLACH
LENGTH=

CROSS SECTION 8
3~G.00 INPUT COEFfICI£NT= .9noo INPUT ROUTlNGS= .00

,.,
AVERAGE ~lT£~ VELOC1TY= 15.~O(l AVrRAGE ROUTING rOfFF= .9000 NUMAER OF ROUTINGS= .06

StlRR OlH RIINOfF cr. n<; !: M CT T0 ~o II



• • •

TOTAL YATER. IN INCHES ON DRAINAGE ARrA=

pr. H TII1E')
11.<17
12.115
17.95
13.115
13.<15
111.115
1".<;5
JS.1I5
15.<15
16.95

AOOHYO CROSS SECTIO~

I~PUT HYOROGRAPHS= 5.6

POIC nI"CHARr.r!'
15.~7?

3.1167
1. n~ 1
1.~RO

1.I'RQ
• ..,,, 1

.~~1

.1(,1
• bC,~

.f-13

II
OUTPUT HYOROGRAPH= 7

PEAK nrVATION!
flWNnr F)
( RUNOFF)
(RUNOFF)
( RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOH)

CFS-HRS: ACRE-FT: 1.10

TOTAL UATrR. IN INCHES ON DRAINAGr ARrA=

PEAK ELEVATIONS
(~Ull )
(NULL)
(NULl)
(NULl)

r~
I()

PE aK T 1I1ES
12.211
19.116
21.65
23.65

SUBROUT I NE RE ACH
LENGTH=

PEAl( nISCHARGES
<137.1120
1~6.1'~11

l'lO.71'J
135.71'5

CROSS srcTION 9
750.00 INPUT COfFFICIENT=

2.'J11S

.9000

CFS-HRS:

INPUT ROUTINGS: .00

ACR[-FT: 372.68

AVERAGE YATER VELOCITY: 15.~00 AVfRAGE ROUTING COr.FF: .'JOOO NUMBER OF ROUTINGS: .12

SUBROUTINE RU~OFF CRnss SECTION ~

AREA: 2.00 INPUT RUNOFF CURVE: 83.0 'tIME OF CONCENTRATION: .411

PEAK TIMES
12.10
16.95
19._3
21.'55
2~.55

PEAK nISCHARGfS
110c).~21

5~.4R1

39. 6~;>
311.410
;>9.70!!

PEAK ElEVATIONS
(RUNOFF )
(RUNOFF )
(RUNOFF )
(RUNOFF)
(RUNOFF)

T~TAL YATr.P. IN INCHES ON DRAINAGE ARrA: 1.11_6 CFS-HRS: ACRE-FT: 118.119

....

....

SUBROUTINE AOOHYD CROSS SECTION
INPUT HYDROGRAPHS= ~.~

P[ AI< TIME S
12.15
1'J.'lS
21 .~. q

23.5':1

q

OUTPUT HY!'lPOGRAPH= ]

PE AK rl1 SCI-'ARr-rs
1 <'(,2. <;>Q'l

J'H,.'·OO
J75.rOR
J(,5.310

PEAl( [LEVAT IONS
(NULl)
(NULl)
(NULL )
(NUll ,



...

...

..

•
SUBROUTINE R[ACH

L[NGTH=
CROSS SECTION 10

PIO.OO INPUT COEFFICIENT= .9100

•
INPUT ROUTlNGS= .00

\
•

.. AVERAGE VATER VELOCITY= 17.Ieq AVERAGE ROUTING COEFF= .9100 NUMBER OF ROUTINGS= .12

SUHROUTINE RUNOFF
AREA=

CROSS SECTION Ie
.17 INPUT RUNOFF CURVE: 75.0 TI~r OF CONCENTRATION=

prAK TIMES
12.0'1
16.96
19._';
;>0._5
21.~1

22._5
23.!'1

PEAK DISCHARGES
60.5116

3._30
2.5116
2.288
2.;>'33
1.'199
I. eHI3

PEAl( El£VATtONS
(RUNOFn
(RUNOFn
(RUNOFF)
(RUNOr-F)
(RUNOFF)
( RUNOFF)
(RUNOfF)

T~TAL VATER. IN INCH[~ O~ nRllNAGE AR[A: .E.970 CFS-HRS: ACR[-FT=

SUBROUTINE lDDHyn CROSS SECTION 10
I~PUT HYDROGRAPHS= 5.6 OUTPUT HYDROGRaPH= 7

P[ AI( Tl'1ES
12.16
19._5
21.59
23.59

PEaK OIC;CHAIlGfS
I qen.E.Ol

)('9.076
177.21f.
167.218

PEAK [lEVATIONS
(NULL)
(NULL)
(NUll )
(NULL)

TOTAL VAT[R. IN INCH[$ ON PRAINAGE AREA= 2.0_2R CFS-HRS= 60H.77 ACR[-FT= _'H.8'

SUBROUTI NE Rf ACH
Lf.NGTH:

CRO~S SECTIO~ II
2RO.00 INPUT COEFFICIENT: INPUT ROUTING":: .00

AVERAGE WATER VELOCITY= 17.189 aVERaG[ ROUTING COfFF: .9100 .0_

SUBROUTINE RUNOFF
Ar, [A=

CROSS SECTION 11
.03 INPUT RUNOFF ClIRVE: 75.0 TIME OF CONCENTRATION: .10

Pf AK TI"ES
11.97
12._5
12.9~

1~.4I5

1~.'J5

1/1._5
141.9~

15.415
1').')5
16.95

PEAK flISCliaRHS
1_.f-01l
3._1~

1.11;>3
1."10
1.011_

.Q'l5

.""'l.1<;9

.f,"'l
• f,J:>

PEAK [UVATIONS
(RUNOFF)
(RUNOFF'
(RUNOFF)
(RUNOfF)
«RUNOFF)
(RUNOff)
(PUNOFF)
(RUNOH)
(RUNOFF)
(RUNOFn

• t. p,q 1 1 • 1 0



•
SUBROUTINE AOOHYO CROSS SECTION

I~PUT HYOROGRAPHS= 5,6

P(l!( TIH(S
12.16
19._5
21.60
23.~q

11
OUTPUT HYOROGRAPH= 7

prAK OISCHARGES
1':'9f,.76 Q

189.~35

117.55q
167.508

•
PEAK [LEVATIONS

(NULL)
(NULl)
(NULl)
(NULLJ

•

J05.CO
105.00
105.00
105.00
105.00
105.00
105.00
105.00
105.00
107.12
129.54

1227.~9

f>72.00
3~0.12

27~.12

236.90
218.73
203.A8
Ifl9.f,3
183.96
173.91
113.112
163.q~

163.72
101.77
105.01
105.00
105.00
105.00
J05.00

T II'4E
.00

1.00
2.00
3.00
_.00
~.CO

6.00
7.00
11.00
9.{lO

10.00
11.00
12.00
13.00
H.OO
15.00
16.00
17.00
18.00
l Q .OO
20.COO
21.00
22.00
23.0!l
2_.00
25.00
26.(J0
27.00
2A.00
29.00

[)I"CHG
OISCHG
DTSCHG
OlSCHG
OISCHG
OISCHG
Ol~CHG

OISCHG
OTSCHG
OISCHG
OISCHG
OISCHG
OISCHG
OISCHG
OI~CHG

OISCHG
OI~CHG

01 SCHG
OISCHG
DISCHG
DISCHG
DISCHG
OISCHG
OISCHG
OlC;CHG
01SCHG
OISCHG
OIC;CHG
01SCHG
OISCHG

105.00
105.00
105.00
H~. 00
lC5.00
100:;.00
IC5.00
irS. 00
105.00
ICS.flO
IOA.05
t:H.o_

1663.2!l
5'15.32
329.80
271.-6
23~. 68
21(1.63
202.22
lfl9._8
1112._6
172._0
172.'H
If,?.H
I~:>.H

106.73
105.00
l'J').00
In5.00
Ill~.OO

HYOROGRAPH, TZERO= .00
105.00 105.00 105.00
105.00 1~5.00 105.00
105.00 lQO:;.OO 105.00
105.00 100:;.OP loo:;.on
105.00 10').00 105.{l0
105.00 105.00 105.00
105.00 1f)5.0~ 105.00
105.00 105.00 105.00
10').00 10~.00 105.00
100:;.00 10S.Cot 105.00
10q .13 110.50 112.15
l~q.61 1_11.3_ 15<).911

Iq5~.51 IqRO.P~ 17R_.50
539.')_ _9~.17 ~55.76

321.~1 ~1~.211 ~05.?0

26R.30 26_._0 25q.96
2~0.<l5 22P.22 225._6
21R.12 216.117 215.04
200.57 IqR.52 196.15
1119.42 11I9.~1 11I9.~3

181.311 IPO.b7 1110.23
111.82 1~?44 173.93
171.46 170.110 170.38
161.R~ 162.~~ 16~.93.

15R.~2 ISf).A~ I~O.~A

106.07 10r:;.f,~ 10<;._0
105.CO 105.00 lCo5.00
105.00 100:;.00 105.00
105.00 10<;.OC 105.!l0
105.00 105.0C 105.00

10~.00

105.00
105.00
105.00
105.00
105.00
105.00
100:;.00
105.00
1'1<;.00
It:'1.9~

172.9R
1511.~q

_25.116
2<1A.2:'1
25<;.115
2?-3.10
21:'1.2='
193.96
Ifl<l.~7

179.97
175.62
170.13
165.6:'1
130.19
105.2~

105.00
10!-.00
1(l~.00

105.00

DEL fA T=
105.00
105.00
105.00
105.00
105.00
105.00
105.00
105.!l0
105.00
100:;.0~

115.71
190.25

12f>A.78
~0~.41

29:'1.011
25?69
221.:'13
='11.76
192.29
189._11
179.79
177.03
1(,9.<15
161.00
121.99
105.14
105.00
1C5.00
105.00
105.00

.10
105.00
105.00
105.00
105.00
105.00
105.00
105.00
105.00
105.00
lo~.n

117.911
2~~.87

1075.:'18
387.;tl
2RA.f.6
2_9.54
220.17
211).26
lcl.]~

I R9.02
17<1.111
177.56
16<).32
167.51
IH.03
105.011
105.00
105.00
105.00
105.00

DRAINAGe
105.00
105.00
105.00
105.00
105. PO
105.00
105.00
105.00
105.00
105.62
121.12
_57.18
q14.16
370.58
21\4.00
?_5.59
21'J.31
2011.31
190.36
11\7.7~

177.AO
176.'0'5
16 7.93
16".88
112.03
105.0~

105.00
105.00
105.110
105.00

AREA= 4.60
105.00
105.00
105.00
105.00
105.00
1I!5.00
105.00
105.00
105.00
10f,.29
125.15
ROO.50
7711.06
35~.H

279.10
2~1.07

2111.9_
206.01
189.89
185.86
175.8~

175.H
165.93
165._0
109.42
10").02
105.00
105.00
105.00
105.00

CFS-HRS= ACRE-FT= 498."9

...,
SUBROUTINE REACH

LeNGTH=
CROSS SECTION I:>
~~O.OO INrUT CO(fFl[Ir~T= I~IPUT "nUlINGS= .00

AVERAG[ POUTING (OEFF= .9100AVERAGE W~TrR VELOCITY= 17.IP9

- sunR OUT I Nr RIIt/OFF
UEA=

CROSS srCTION 17
.~7 INPUT RUNOFF CURVE= 79.0 TIM[ Of CONCENTRATION=

NUHAER OF ROUTINGS=

PEAl< nl ~C"'ARr.rS
1 .. '1. "1 7

PEAK [lEVATI ONS
(RUNnrfl



• • •
19."5
20."5
21.~2

22."5
23.52

"i.612
".Q55
".925
". ~ 11
".266

(RUNOFF )
(RU~O~F)

• RU'IOFF)
(PUNOFF )
(RUNO~F)

TuTAL WATER, IN INCHES ON ~PAINAG[ APrA: CFS-HPS: 1113.72 ACRE-FT: 15.18

SUBROUTINE ADDHYO CROSS SECTIO~ 12
INPUT HYDRDGRAPHS= 5,6 ~UTPUT HYOROGRAPH= 7

PE AK TlMfS
12.1f.
19."5
21.59
23.5<;

PEAK nlSC"ARGES
212".018

195.1"1
H2."1 p
171.712

PEAK ElEVATIONS
(NUll )
(NUll)
(NUll )
(NULl)

TOTAL WATfR, TN INCHES ON DRAINAGE APrA= CFS-HRS= 6221.fl. 5H.17

AVERAGE ROUTING COEFF: .9100AVERAGE WATER VELOCITY: 17.1B9

TIME OF CONCENTRATION=

NUMBER OF ROUTINGS:

.00

POI( [LEVAY IONS
(RUNOFF)
(IIUNOFF)
(RUNOFF)
(PUNOrF)
(RUNOFF)
( PUNOFf)
, RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF »

INPUT ROUTINGS:.9100

PE AK 01 SC ....ARGf~
51.:'32
12.369

6.F.S"
5.00'5
3. Q 63
3 •• ~6
3.12"i
2.774
2.395
2.;>3'1

CROSS SECTION 13
q7Q.00 I~PUT COEFFIC1ENT=

CROSS SECTIOh 13
.11 INPUT RUNOFF CUPVE= 75.0

PEAK TIPIES
11.911
12.46
12. Q 6
13."5
13.95
1"."5
H.95
15.45
15.~5

16. Q 5

SUBROUTINE RUNOFF
AR E'-=

SURROUTINE REACH
LENGTH=

TOTAL WATrR, IN INCHES ON ~RAINAG[ AREA= CFS-HRS= ACRE-FT=

SUBROUTINE ADDHYD CR055 SECTIQN 13
INPUT HYDROGRAPHS= "i,~ OUTPUT HYDPOGRAPH= 7

PEAK liMES
12017
19 •• 5
:>1.60
23.60

PE AK 1'1 SOlAR GE S
212".~23

l Q 6.f'lq
1 fl3. 7C"
172.PO')

PEAK El[ VA T1 ONS
( NULl)
(NULL)
(NULL )
(NULL)

T~TAl WATrR, IN INCHES ON OPATNAGE AREA= 1.CJ3111 crS-HRS= 6271.00 ACR[-FT=



AVERAGE WATER VELOCITY: AVERAGE ROUTING COEFF: .0000

•
SUBROUTINE R[ACH

lrNGTH:
CROSS SECTION 1~

.00 INPUT COEFFICIENT:3_0.0'00

.000

•
I~PUT ROUTINGS:

NU~BER OF ROUTINGS:

\
.00

•
SUBROUTINE RUNOFF

A~ EA:
CROSS SECTION 1_

.11 INPUT RUNOFF CURVE: 110.0 TI~r OF CONCENTRATION:

PEAK TlP'!ES
12.11
16.96
19.-5
21.55
23.55

PEAK OISCItARGES
3~0.q99

17.235
12.Po;_
11.:'17

9.6"'4

PEAK (lEVATlONS
(RUNOFF )
(RUNOFF)
.RUNOFF)
(RUNOFF)
(RUNOFF)

, j

...

.....

-

(\,

TOTAL VAHR. IN INCHES ON ORA lNAGE .Rn: ."I42C/ CFS-HRS: 432.07 ACR[-FT: 35.71

" ,--

SUBROUTINE ADDHYD CROSS SHT I ON I_

INPUT HYDROGRAPHS: 5.6 OUTPUT HYDROGRAPH: 7

PE AK TI"ES PEAK.DISCHARGfS PEAK ELEVATIONS

12.16 "2443.64:1 --...,. (NULl)

19._5 209~(,73 (NULl)

21.59 1"'_.1199 (NULl)

23.59 182.415 (NULl)

TI ME HYOROGR APH. THRO: .00 ()EL U T: .10 D"AINAGE AREA: '5.14

• 00 DISCHG 105.00 105.00 105.0£1 105.00 105.00 105.00 105.00 105.00 105.00 10'5.00

1.00 01<;CHG 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.(10 105.00 105. liD 105.00 105.00 105.00 105.00 105.00 105.00

3.00 OISCHG 11l5.00 105.00 lr5.CO I!:S.~O 100:;.00 105.00 105.00 105.00 100;.00 105.00

_.00 OISCHI: 115.00 105.00 105.00 105.00 10<;.1)0 105.00 105.00 105.00 105.00 105.00

5.00 DISCHG IP';.O'n 105.00 105.00 105.00. 10~.00 10!i.no 105.00 10S.00 105.00 105.00

6.00 DISCHG 105.00 105.00 105.0(1 105.00 105.00 105.00 In5.00 105.00 105.00 105.00

1.00 OISCHG 105.00 105.00 105.00 105.00 1(15.00 105.00 105.00 105.00 105.00 105.00

8.1i0 OISCHG 1'5.00 105.00 If'1').OO 105.00 105.00 105.00 10'5.00 105.00 105.00 105.00

CI.OO DISCHG 105.00 10!i.00 lIiS.OO 10S.00 105.00 105.03 105.19 105.5_ 106.15 10f.. 95

10.00 DI~CHG I 07.86 101l.'H 110.22 111.81 11 ~.59 115.~2 117 .9:'1 121.41 126.09 131.42

11.00 OJSCHG 1:5 7.06 143.93 l'i4.31 168.311 1114.32 <'04.94 ?1I5.11 0:;35.£'2 963.64 1_98.113

12.00 OI!'CHG 20411.55 2391.16 2411.1 .61 2162.10 lAlc.07 1,,\24.411 12811.7C/ 109l.flO C/25.51 195.81

13.00 OISCHG 703.63 636.04 51\1.0') <;34.44 4CJ(l.38 412.13 451.92 _31.61 411.53 394._5

14.00 OI:>CHG 3f\1.98 :'171.75 31;1.l~ 3~1.7q 34~.211 337.09 331.61 325./lq 319.114 314.53

IS.00 OJSCHG ~10.59 30f,.1;£, 301.7Q ?qf,.?7 ;>ql.24 ?1I7.~" "113.51 ;>18."16 272.92 "67.79

16. DO OISCHG 2£,3.QO 2£'O.'i~ 2'i7.1P ?S:".lQ ~';0.A9 "411.77 "~1.34 2"6.45 245.q5 2_5.71

11.00 DI<;CHG 245.60 2114.'12 "'3.31 <'41.(12 23P.77 ?37.01 2~5.13 23?-.68 229.82 227.1'1

II.1.no OI<;CHG \225.19 223.H 2;>0.5f. 211.61 214.93 212.90 211.50 210.60 210.0. 209.13

19.00 01 ')CHf. 209.57 209.~0 20Q.50 20q.!i2 20'9.51.1 209."0 20A.96 201.31 20~.95 202.1>0

20.00 OISCHG 200.77 19'?48 I 'Hi.C,., 198.11 191.AO 197.60 1':16.79 195.01 192.!l1) 190.15

21.no DI<;CHG If\k.31 1117.11 181'..SII 190.'i(, 1<J?61 l Q 4."2 194.89 19_.02 192.H 190.09

22.00 OI<;CHG '1118.41 11\1.2~ IR£,.4~ 185.93 1115."3 11l5.~_ 1f.4.60 11\2.19 180.28 117.'12

:73.00 O~~CHG 11<;.% 170;." 5 116.2 ) 118.12 1110.'" 181.93 If;~._6 181.58 17".68 117.!J9

24.00 OISCHG 11"'.71 110.79 If-l.0'l 147.':15 U5.20 125.?5 1111.11 113.31 110.21 108.24

25. ' OI~(Hr. 1!l1.01 IOf.2_ 10"'.7(, 10').45 '01;.:>7 10"1.16 10<;.09 10'i.05 105.02 105.01

26. nl<;CHr, H ';. no 10',. "n 1 0'" • r [, )(,S.~O :5.n(l lC'i.no 10"'.!)0 l1S. co to".!)I'l 105
l' •



• • •
TOTAL W.T[~. IN INCHES ON DRAINAGE ARrA:

105.00
105.00

10S.00
105.00

HR[-F1=

105.00
105.00

105.00
IDS. 00

10'i.00
105.00

CFS-HRS:

100;.00
10<;.00

lOS.00
10S.00

111"'.0 n
105.00

11l~.00

10S.00·
lll'i.OO
105.00

Dl~CHG

OI'SCtiG
2R.OO
2').00...

...

ENOCMP



• • •",

, EXECUTIVE CO~TROL CARn
EXECUTIVE CO~TROL CAPO
EXECUTIVE CONTROL CA~D

START I~G TlPlr-=
AUfRNAIE NO.=

39A
••••••••

.00

OPEPATION
OPEPATION
oprrATION

RAIN DEPTH:
STOR" NO.= 3

CO"PUT,
~. 05 \

J

NEW AA~f FLOW= 105.00

FRO~ XSfCTN/STRUCT
RAIN DURATION= 1.00

PASS= :5

11 0 TO x~rCTN/STRUCT 141 0
RAIN TABLE NO.= 2 SOIL CONDITION: 2

TI"E OF CONCENTRATION=

PE AK T11'l[S
12.11
1'1. ~Il
21.61
23.62

PEAK CISCHARers
~97.265

)5.~f,3

13.152
11.:'-15

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

TOTAL WATER, IN INCHES ON DRAINAGE AREA= :1.9232 CFS-HRS: 583.36 ACRE-FT: ',' ~8.21

AVERAGr ROUTING COEFF: .~600

.00

POI( HEVATl ONS
(NULL)
HllILL)
(NUll )
(NULl)

IPJPUT ROUTINGS:.11600

DIC;CHAPGES
~95.f\~5

1?Od65
1l1l.123
116.£117

PEAK

CRO~S SECTION 2
1700.00 INPUT COEFFICIE'!T:

AVERAGE WATER VELOCITY:

P[ AI( TI I'lr 5
12.22
19.~~

21.65
23.6(,

SUBROUTINE REACH
UNGTH=

TOTAL WATER, IN INCHES ON DRAI~AGE ARfA= 12.2736 CFS-HRS= 3722.87 ACR[-FT= 301.66

SUBROUTINE RUNOFF
AQ E A=

CRO~S

.62 '

'-~
PEAK THIES

12.18
19.~5

21.62
23.62

SECTION ?
INPUT RUNOFF CURVF= 18.0

PEAK DISCHARGES
5;>~.e,q,

20.276
17.:'-!l6
1~.fl82

TII'lE OF CONCENTRATION= .56

PEAK ELEVATIONS
(RUNOFF)
(PUNOFF)
(RIINOFF)
(RUNOFF)

TOTAL WATr.R, IN INCHES ON ORAINAGE AREA: CFS-HRS= 770.H ACRE-FT= ",63.67

"
SUBROUTINE AnOHYO CROSS SFCTION

INPUT HYDPOGPAPHS= 5,6
2

OUTPUT HYOROGRAPH= 1

Pf AK TII'lES
12.20
1'l.39
21.63
23.b~

PEAK OISCHARGES
t01A.!'Ql

1/t0.£,29
)'5."1~

131.160

PEAK ELEVA Tl ONS
(NUll )
(NULl)
(NULl)
(NUll )

CFS-IlPC;= Al:RE-rT= ~71.32



• • •
SUBROUTINE REACH

LENGTH:
CROSS SECTION ~

5~~.OO INrUT COEFFICIE~T= .8600 INPUT ROUTING~= .00
\

AVERAGE WATER VELOCITY: 10.~~~ AV[~Ar.E ROUTING COEFF= .8600 NUMBER OF ROUTINGS: .12

SUBROUTI~E RUNOFF
Ar E A=

CROSS SfCTION 3
.15 INPUT RUNOFF CURVE= 81.0 TI~[ OF CONCENTRATION= .~7

PEAK TIMES
12.12
19.~5

21.511
2~.58

PEAl< .01 SCHA RGE S
:,J ~ ~. f,6~

--501 ~6-

~.~10

3.~31

PEAl< ElEVATIONS
(RUNOFF )
(RUNOFF)
(RUNOFF)
(RUNOFF)

TOTAL WATfR, IN INC~ES ON DRAINAGE ARrA= 2.15R~ CFS-HRS= 11.27

SUPR OUT I NE AOOHYD CROSS SErTiON 3
INPUT HYDROGRAPHS= 5,6 OUTPUT HYDPOGRAPH= 7

~ PE AI< TIMES POI< [lISCHARGES

0
12.19 11";9. 7(,~
19.~5 H5. Q3f.

I 21.6~ 13 9.8'18

~
23.6~ L'I4. "53

-0 TOTAL VAHR, IN INCHES ON DRAlNAGr ARlA: 5.8159

SUBROUTINE R[ ACH CROSS SHTION ~

l£NGTH= 100t.DO INPUT COEFF lr IENT= .8100

PEAl< £LfVATlONS
(NULl)
(NULL)
(NULl)
(NULl)

CF S-HRS=

INPUT ROUTING~= .00

ACRE-FT= 388.59

AVERAGE WATER VELOCITY: 11.311 AVERAGE ROUTING COEFF= .8700 NU~BrR OF ROUTINGS= .21

TuTAL WATER, IN INCHES ON ORAINAGf ARrA=

SUBROUTINE RUNOFF .£ROSS SECTICN ~
APEA= \.06. INPUT RU~OFF CUPVf: 15.0

..--..:::....

5.38lCRE-FT=

.10

POI< ELE VA TI ONS
( RUNOFF)
( RUNOFf)
(RUNOFF)
(RUNOH)
(PUNOFF)
( RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF )
(RU~IOFF )

CFS-HI\S=

TIME OF CONCENTRATION=

PEAl< OISC~ARGES

·11.0~0

15~10tl

1.1'1\1
5.f\~2

~.51A

3.'159
3."'511
3.1~~

2.""17
2. ~.O 2

PEAl< TI .. ES
11.96
12.~5

12.q5
13 .~5

13.95
1~.~5

1~.9~

15.105
15.95
16.95

Sl19Rf'l1l1 Ai'r~yn



,

•
PEAK lIPlES

12.:>1
19.45
21.65
23.65

PE AK 01 ~CHAFlG[ S
116?f45

141.6<15
141.(>65
136.099

•
PEAl< HEVAlIONS

., NUL L)
'NULL)
'NULl)
'NULl)

•
TOTAL VATfP. IN INCHES ON DRAINAGE ARfA= 5.682~ CFS-HRS= ACRE-FT:

SUBROUTIN£ RfACH
LfNGTH=

CROSS SECTION ~

IG30.00 INPUT COEFFICIENT= .1\700 INPUT ROUTINGS: .00

AVERAGE WATER VfLOCITY: 11.377 AVERAGE ROUTING COEFF= .~700 NUMBER OF ROUTINGS= .22

SUBROUTINE RU~OFF

AHEA:
CROSS SECTION S

.33 INPUT RU~OFF CURVE: 80.0 TIME OF CONCENTRATION:

TOTAL VAHP. IN INCHES ON nPAlNAGE ARfA: .2.0780

PEAl< EU:VAlIONS
'RUhOFF)
(RUNOFF)
(RUNOFF )
(RUNOFF )

PEAK TI"ES
12.12
1<1.46
21.58
23.58

SUBROUTINE ADDHYO CROSS SECTION
INPUT HYOROGRAPHS= 5.6

PEAK DISCHAPGES
326.939
11.224

<1.('''2
!I.?98

5
OUTPUT HYOROGPAPH= 7

CFS-HRS: ~~2.56 ACRE-FT: 36.57

PE AI< TI"ES
12.20
19.45
21.6~

23.6~

Pf AK nl SCHARGfS
145f\.511

I!-R.912
150.R48
144. ~20

PEAK fUVATJONS
(NULl)
(NULl)
(NUll )
'NULl)

TOTAL WATrR. IN INCHES ON DRAINAGE AREA= crS-HRS: 5210.21 ACRE-FT: 430.58

SUBROUTINE REACH
LENGTH:

CROS~ SECTION 6
600.00 INPUT COEFFICIENT= .11800 INPUT ROUTINGS: .00

AVERAGE VATER VELOCITY= 12.~67 AVERAGE ROUTING COEFF: .11800 .12

. CROS') SECTION 6
.05 INPUT ~U~OFF CURV(: 75.0

PEAK [L£VUIONS
(RUNOFF )
(RUNOFf)
, RUNOFf)
(RUNOFF)
(RUNOFF)
( PUNOFF)
CRUr..'O"F)

SUBROUTINE RUNOFF
ARE A=

PEAK TIM[<;
11. q 1
12.45
12.q~

13.45
D.95
1'1.4!l
]1I.q!l

PEAK OISCHAPHS
56. :H9
12.421

6.0;19
4. l\4 1
3.~01

3.2811
:,.nce,

TIPlE OF CONCENTRATION: .13
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TOTAL WAT[~, IN INCHES ON ORAI~AGE APEA:

( RUNOFF)
(RUNOFF)

CFS-HRS: ACRE-FT=

SUBROUTI~E AOOHYO CROSS SECTION
INPUT HYOPOGRAPHS: 5,6

Pl AI( TI"'[S
12.21
19.~5

21.611
23.('~

6
OUTPUT HYOROGRAPH: 7

PEAK 01 SCHARGES
\ .. 6 ... 10 ..
1f,0.~56

152.036
14~.3?"

PEAK ELEVATIONS
(NUll )
( NULl)
(NULl)
(NULl)

TOTAL WATER, IN INCHE~ ON ORAINAGE ARrA: ".R')60 CFS-HRS= 5265.02 ACRE-FT=

AVERAGE ROUTING COEFF: .B800AVERAGE WATfR VELOCITY: 12.~67

SUBROUTINE REACH
LOIG TH:

CROSS srCTION 7
720.~O I~PUT COEFFICIENT: .R800 INPUT ROUTINGS: .00

NU"BER OF ROUTINGS:

SUBROUTINE RUNOFF
AREA:

CRO~S SECTION 1
.69 INPUT RUNOFF CURVE: PO.O TI"'E OF CONCENTRATION: .58

PE AI< T I"[S
12.19
21.63
23.63

PEAl< OI~CHARG[S

611 ......
19.'115
17.119

PEAl< rLEVATIONS
(RUNOFF )
(RIJ~JOFF )
(RUNOFF)

TOTAL WATER, IN INCHES ON DRAINAGE AREA: 2.0191 CF S-HRS: 925.85 ACR[-FT=

SUBROUTINE AOOHYD CPO~S SECTIO~
IN~UT HYOPOGRAPHS: 5,6

P[ AI< TI"ES
12.2 I
21.611
23.6~

1
OUTPUT HYOPOGRAPH: 1

PEAK nI~CHARGrS

<,0(,f.• O<'2
IH.'l16
162 ... 08

PEAl< ElEVATIONS
(NULl)
(NUL l)
(NULl)

TOTAL WATER, I~ INCHES ON DRAI~AGE ARfA: CFS-HRS: ACR[-FT= 511.63

SUBROUTINE REACH
LENGTH:

CROSf. SECTION 8
350.00 INPUT COEFFICIENT: INPUT ROUTINGS: .00

A~EPAGE WATEP VELCCITY: 15.300 AVEPAGE ROUTING COEFF= .'lODe NU"B£R OF ROUTINGS= .06

SUBROUTINE RUNOFF
An [A=

CRO~S SECTION R
.03 INPUT RUNOFF rURvr= 75.0 TI"'E OF rOHC[NTRATION= .07
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12.45
12.95
13.45
1'.95
14.45
14.95
15.45
15.95
16.95

1.643
3.961
2. q 41
2.(>98
1."l85
1.785
l. e 16
1.351
1.(>~4

(RUNOFF )
(RUNOFF)
( RUNOFF)
(RUNOFF)
( RUNOFF)
(RUNOFF )
(IlUtIOFF)
(RUNOFF )
(RUNOFF)

\

TOTAL WATER, IN INCHE~ ON DRAINAGE AAEA= 1.6189 cFS-HRS= 32.51 ACRE-FT=

SUBROUTI~E AnOHYD CRO~S SECTION
INPUT HYDPOGRAPHS= 5,6

8
OUTPUT HYDROGPAPH= 1

P[ AK TII1ES
12.;>2
21.1.5
23.f,5

HlI< 1"IISCHARG£S
20"7.~P4

177."47
If,2.''l68

POK nEV AT IONS
(NULl)
(NlILU
(NULl)

TOTAL WATER, IN INCHES ON DRAINAGE APEA= 4.0181 CFS-HRS= 6223.51 ACR(-FT= 514.32

SUBROUTINE REACH
LENGTH:

CROSS SECTION 9
750.00 INPUT COEFFICIENT= .9000 INPUT ROUTINGS: .00

AVERAGE VATER VELOCITY= 1~.300 AVERAGE ROUTINt COEFF= .9000 NUMBER OF ROUTINGS: .12

TOTAL YATrR, IN INCHES ON DRAINAGf AREA:

SUBROUTINE RUNOFF CROSS SECTION "l
APEA= ·~.oo INPUT RU~IOFF CURVE= 83.0

----- .

ACRE-FT=3001.311

PEAK nrVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

CFS-HRS=

TII1[ OF CONCENTRATION:

pr AK 01 SCIURGES
2341.~50

11.641
61. q 56
0;3.181

PE AK TI"E5
12.09
19.39
"1.55
23.55

,,,

SUBAOUTI~r A1"IOHYD CROS~ SECT TON
INPUT HYDROGRAPHS: 5,,,

9
OUTPUT HYDPOGIlAPH= 1

TOTAL VAHP" IN INCHES ON OIlAINAG£ ARrA=

(RO~S SECTICN 10
1\10.0n TNf'lIT cnr-rFICH>,)T=

.' .,

16".:'16ACRE-rT=

.no

CJ225.12

PEAK ELEVATIONS
(NULl)
(NULl)
(NULl)
(NUll )

CFS-HRS=

PUT Il(lUTTNl:~=

PEAl< DISCHARGES
4272.460

2'56.431
231l.2AA
215.~50\

R£ ACH
LrNr,TH=

PEAK TtI'lES
12.13
19.311
21."Q
23.~9

SUBROUT-



•
AVEPAGr WATER VELOCITY: 11.189

•
AVERAGr ROUTING c~rFF: .'1100 NU"BER OF ROUTINGS: .12

•
SUBROUTINE RUNOFF ,~RO~S SECTION 10

Ar.EA: \.11 INPUT RUNOFF CURVE: 15.0, .

'--...
prAll' TJ!1rs

12.01
16.9'5
19."'5
21.'51
23.'51

POK nI~CHARGES

151.0116
1.025
5.:'21
... 510
3.'1'"

TI"E OF CONCENTRATION:

PEAl< ElEVATIONS
(RUNOH)
(RUNOFF")
(RUNOFF)
(RUNOFF )
(RUNOFF)

TOTAL WATER, IN INCHES ON ORAINAGE AREA= ').1022,_.-
SUBROUTINE AOOHYO CRO~S SECTION 10

INPUT HYDROGRAPHS: '5,6 OUTPUT ~YDROGRAPH: 1

CFS-HIlS: lA6.76 ACRE-FT=

TOTAL WATER, IN INCHES ON ORAINAGE APEA=

POI< ElEVATIONS
(NULl)
(NULl)
(NUll )
(NUlU

prill< TI"[~

12.1"
1'1.3'1
21.59
23.'59

SUBROUTINE REACH
LENGTH:

prAI< nlSCHARGrS
.. 386.915

2£>1.(, .. 1
?3R.1l9
219.65 ..

CROSS SECTION 11
280.00 INPUT COEFFICIENT:

3.1912

.9100

CFS-HRS=

INPUT ROUTINGS:

'Hll.81

.00

ACRE-FT= 111.80

AVERAGE WATrR VElOCITY= 11.18'1

SUBROUTI .. r RUNOFF
APrA=

..·-CROSS

~
PfAK TlHFS

11.96
12."5
12.95
13."5
13.9'5
H." 5
1".95
15."5
1<;.'1'5
16.95

SECTl ON 11
INPUT RUNOFF CURVE: 75.0

PEAK Ol5CHARHS
35."120
1.55'
3. Q "O
2.~21

?2R9
I. Q l'1
1.77'1
1. ~1l
1.:HR
1.251

11"E OF CONCENTRATION= .10

PEAK nrVlTIONS
(RUNOFF)
(RUNOFF'
(RUNOH)
( RUNOFF)
(RUNOFF )
(RUNOFF)
(RUNOFF)
.(RUt-!OFF)
(RUNOH)
(RUNOFF)

TOTAL WATrR, IN INCHES O~ ~RAINAGE APrA:, 1.f.R23
~--_.. ./'

SU8ROUTINE AOOHYO CRO~S SECTION 11
It.PUT HYOROr,RI.PHS: 5.(. (lI/TPUT HYOROGRAPH= 7

eFS-HRS: ACRr-FT=

POtc rLrVATTON~
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.,

.,

TIME
• r. 0

1.00
2.00
3.00
".00

1

5.00
6.00

1
7.00
fl.OO
9. no
0.00

11. 00
12.00
13.00
1".00
15.00
H,.OO
17.00
lA.OO
lq.OO
20.ell
21.no
22.00
23.00
2".00
25.00
U •• OO
27.00
2fl.[0
29.00

19.39
21.59
23.59

OISCHG
OISCHG
OlSCHG
OI<:CHG
OISCHG
OI<;CHG
DISCHG
OTSCHG
OISCHG
DISfHG
DISCHG
OISCHG
OISCHG
OI<;CHG
OISCHG
Olc;CHG
DISCHG
OISCHG
OISCHG
01 SCHG
OISCHG
OTC;CHG
OISCHG
OISCHG
OISCHG
01 SC HG
OI~CHG

OISCHG
OISCHG
OISCHG

10Ci.00
105.00
105.00
11'5.00
105.00
1 DC;. 00
10').00
lG5.00
10'1.97
In.fl6
1£.5._9
:'7R.2~

~P22.R_

10')5.'')1
5"0.0"
" 23.16
34'J.05
319.1"
2111.39
262.83
2"9.2"
;>'0.15
2;>9.89
211.07
210.3"
108.2"
105.00
1fJ5.00
1:15.00
105.00

:>62.~61

239._09
220.2H

HYDROGRAPH. TZERO= .00
10').no 105.0n 105.00
105.00 10<;.00 10'j.00
10S.0n 105.00 105.00
105.00 105.00 105.00
10S.00 105.00 105.00
105.00 105.00 105.00
105.~0 In5.00 105.00
105.00 105.01 10').07
110.98 112.21 113.65
129.26 1~:'.1') 135.6_

171.0" 17R."~ 187.S~

2'J7.73 327.11 36_.5_

"335.73 "2AH.7" 3792.07
975.59 fl79.17 79A.~3

523.03 SO~.6R "90.62
"1(,.76 "09.05 "00.36
3"3.67 33R.3~ 33:>.99
318.0" 31,).5'J 312.06
2p".19 2RO.21 275.77
262.65 2~2.57 262.55

2"7.J'J 2"<;.R7 ;>"".95
22Q.06 230.1" 232.fl_
228.0" 226.7~ 22S.QS
210.00 211.06 213.76
203."0 1RQ."J 170."9
101.01 106.2" 105.15
105.00 10').00 105.00
105.CO 105.00 105.00
105.00 10C;.fJO 105.00
105.00 105.00 105.00·

10'1.00
105.00
105.00
10').00
105.00
105.00
105.00
105.31.»
110:;.20
13 Q .;>"
l Q 6.90
_03.1'J

3156.37
736."3
"76.71
3<;2.3"
3211.:'011
30fl.56
271.62
:>62.56
2"".''1
2:'05.90
225."5
21~.fl"

151.63
105."5
10".00
10~.00

105.00
10~.00

HJULU
CNUll)
CNUlU

DEL TA T=
105.no
10').00
105.00
10').00
105.0n
105.00
105.00
105.AO
116.78
1"".76
:'05.65
"so.'}"

2596.A1
6lJ2.03
"66."1
3R6.0B
32".QO
305.73
26B.~3

262.5"
2"".02
23B.""
<'25.10
219.3~

1:'16.0;5
105.27
105.00
105.00
105.00
105.00

.10
105.00
10'j.00
105.00
10 5. 00
105.00
105.00
105.00
106."8
11R.~8

I ~6."3
21').10 0
6~S.I."

2152.36
6C;6.0A
"57.~3

379.83
322."8
302.79
2(,1,.11
261.60
2"2.8"
23 Q ."1
22:'1.81'
220.23
125.52
105.16
10'1.00
105.00
10'i.00
105.00

DRAINAGE
10").00
105.00
105.00
1"5.00
105.00
lC"i.OO
105.00
107.28
1;>0."0
150.73
229.07

1171).25
1789.60

622.00
""P.09
372.11
320.93
299.0"
n-.67
259.1fl
2"0.23
23R.?5
221.29
21'J.07
118.10
105.01'
105.00
105.00
105.00
105.00

AREA: ".60
105.00
105.00
105.00
105.00
105.00
1(,5.00
105.00
108.15
122.51
155.62
2~5.55

2001.10
1"91.03

5118.Q1
"38.311
363.37
319.'J8
29~.6,)

263.73
255.65
:'36.59
235.52
217.60
216.35
113.25"
105.0"
105.00
105.00
105.00
105.00

105.00
105.no
105.00
105.00
105.00
105.00
105.00
10Q.05
12".69
160.6"
262."3

29"2.31
12&1."8

560.R4
"29.72
355.3:5
319."5
290.58
263.16
252.0'J
233.00
232."6
213.92
213.26
110.18
105.01
105.00
105.00
105.00
105.00

.f
TOTAL WAT£R. TN INCHES ON DRAINAG£ ARrA= CFS-HRS= ACRE-rr= 780.~'

...
SUBROUTINE REACH

LENGTH:
(ROSS SECTION 1:'

""0.00 INPUT COfFFICIENT= .9100 INPUT ROUTINGS= .00

AVERAGE WAT£R V£LOCITY: 11.1ij9 AVrRAGE ROUTING COEFF= .9100 NUMBER OF ROUTINGS: .06

SUBROUTINE RUNOFF
AI< f A=

CROSS S£CTION 17
.3;> INPUT RU~OFF ClIPVf= 7 Q .0 TIME OF CONCENTRATION=

Pf AK n"ES
12.06
16.'J5
19."5
21.';1
;>3."'2

PEAl< DISCHAPGES
:-'''4.1100

I"."'if,
1 O. F.1I6
'}.~15

R.r.=.>CJ

PEAK ElEVAnONS
(flU~OFF)

(RUNOFF)
(RUNOFF)
CRUNOH)
CRU~lOFF I

Tr:T£l \.'ATrr. TN H'(Hf(' 0': f'RtINAGE AHrft= 2.00no CFS-HP$= 3" .13
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SUBROUTIN£ ADDHYD CROSS SrCTION

I~PUT HYOROGAAPH~: 5.6

PEAK TU~[S
12.1"
19.39
21.59

'23.59

12
OUTPUT HYOROGRAPH: 7

PEAK OJSCHARGES
"f,1\7.f,83
213.;>~3

2"8.(,0;>
228.1 "6

rEAK EtrVA lIONS
CNUll)
CNUll )
CNULl)
CNULLJ

\

",
TOTAL WATER. IN INCHtS ON ORAINAGE AREA: 3.1045 CF S-HRS: 1J851.5D ACRE-FT= 814.62

SUBROUT IN£ Rl ACH
LENGTH:

CRO~S SECTION 13
970.00 INPUT CO£FFICIENT: .'J! 00 INPUT ROUTINGS: .00

AVERAGE WATER VtlOCITY: 17.1B9 AVERAGE ROUTINf, rOEFF: .9100 NU~BER OF ROUTINGS: .14

CR05S SECTION 13
.Jl INPUT RUNOFF CURVE: 75.0

','

.r

SUBROUTIN[ RUNOFF
AREA:

P[ AI( TH~ES

11.91
12."5
12.95
13."5
13.95
1"."5
J".95
15."5
15.Q~

16.95

HAK OISCHARGES
I:'S.P1"

27.:'."18
t".31l9
10.(,11

8.:'11
1.2"3
".<;06
~.1""
".9~1

".<;19

TI~E OF CONCtNTRATION: .12

PEAK ElEVAY IONS
CRUNOFf)
CRUNOFF)
CRUNOFF)
CRUNOFF)
CRUNOFF)
CRUNOFf)
CRUNOFf)
CRUNOfF)
(RUNOFF)
CRUNOFf)

TOTAL WATER. IN INCHrs ON PRAINAGE APrA: CFS-HRS: 120.00 ACRt-FT:

."

SUBROUTINE AOOHYO CPOSS SECTION 13
INPUT HYOAOGRAPHS: ~.6 OUTPUT HYOROGPAPH: 7

AVERAGE ROUTING CO[FF: .0000

TOTAL WATER. IN INCH[~ ON ORAINAGr ARrA:

CRnss SECTION t"
.00 INPUT CO[HICI(tIT:3"0.0000

824.54

.00

ACA[-FT:

NU~BER OF ROUTINGS:

.'J!

9977 .52

PEAK ElEVATIONS
(NUll )
CNULL)
CNULl)
CNUll)

CFS-HRS:

INPUT ROUTINGS:

3.0736

PE AK 01 SCHARGES
"691.fO"

276.f,OR
251.1<11
230.:':H

.000AVERAGE WATrR VELOCITY:

PE AK TU'ES
12.15
19."0
21.60
23.59

SUBR OUT I ~I[ Rl ACH
LENGTH:

SUBRf'Ul RIJNOrF
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P[ AI( TI"£~ POI( 01 SC~UC£S P£AK H£VATIONS

12.09 152.fl Q4 (RUNOFF t
If,.Q5 32.135 (RUNOFF)
19."1 2".131 (RUNOFFt
;>1.55 20.9:'16 (RUNOFF.
23.55 111.00" (RUNOFF.

..- .--..... C2)TOT Al YATrR, IN INCH[~ ON ORA HUG£ ARrA= I 2.0794, CFS-HRS= 952.80 ACRr-FT="'- "
.-/'

SUBROUTI NE Af1DHYO CRClSS SECTION 14
INPUT HYOROGRAPHS= 5," OUTPUT HYOROGRAPH= 1

PEAK TUl[S P£AK..
C£S -+ PfU H£VUIONS

12.1" .5"26. QI8 -7 (NULl)
19."0 . 8 (NULl)
?1.C;'J ?12.('1I'J (NULl)
23.5':' 2"11."91 (NULL)

F=t
TI M[ HYOIlOGRAPH, Tl[RO= .co OHTA T= .10 DR lJNAG£ AREA: 5.1"

• (\0 01SCHG 105.00 105.00 105.00 10!i.00 105.00 105.00 105.00 105.00 105.00 105.00
1. no OISCHG 10"i.00 10'>.00 10"i.00 10~.00 105.00 105.('0 10~.00 10').00 105.00 105.00

() 2.00 01SCHC 105.00 105.00 105.00 10').00 105.00 105.00 105.00 105.00 105.00 105.00

I 3.0(\ OJSCHG 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00 105.00

4J ".00 OISCliC 105.00 105.00 105.00 105.00 lC5.00 105.00 105.00 105.00 105.00 105.00
5.00 01SCHG 105.00 105.00 105.00 10').00 105.00 105.00 105.00 105.00 105.00 105.00. , b' 6.00 Ol:;CHG 105.00 105.00 10~.00 10'5.00 105.00 10'5.00 105.00 105.00 105.00 105.00
1.0G OISCHG lriS.OO 10"'.CO 1 05.01 10'5.0f. 10",.21 105.10 106.3" 101.12 101.')7 108.86
8.tO OJSCHC 1 (19.18 11 0 .11 111.96 113."0 11'5.05 116.P5 111l.86 121.18 123.19 126.5"
9.(10 01SCHG 129.33 132. ~5 13c;.Q(, 1"0.11 1"".60 I"R.96 153."1 158.15 16".15 110.92

10.00 OlSCHG 11(,.92 183.16 192.R3 203.92 215."0 226.19 238.50 25'5.09 215.31 296.18
11.00 OJSCHG 315.61 33'1.'18 316."1 "2?6'J "10."1 521."11 lf12."S 1"56."2 2491.16 3619.13
12.00 OJ SOIC "lP~.'J2 '5~R?e,R 52PI.Cl') "("2f1.55 3R25. q 5 31"5.83 :'60".55 2161.22 1196.30 1515.52
1~.00 OIt;CHG 1316."1 1110.fll 10C;3. Cl !i 95(,.0;3 R81.63 A211.12 le".60 1"2.111 102.31 MiR.02
1".00 OISCHG 6"2.85 f>22.0fi (,Ol.P.l ~R2.00 • 5(,'5.02 552.55 5"1.')1 52'J.fll 511.85 501.28
15.00 DISCHG ~ 'Jq. 33 "91.36 "Rl.6,) "10.1l2 ~"[l.96 "53.38 ~"5.5A "35.81 "2".'11 ~14.91
16.011 OJSCtlG 401.38 "00.19 3q-.lf· 3Al.56 3Rl. q O 311.11 37".83 312. Q'l 311.88 j 11.26
17.00 OISCHG 310.'11 3&9.4" 36&.2~ 3&1.111 351.41 35~.0" 350.3" 3"'5.~9 3"0.12 335.n9." 18.00 [lISCHG 3".23 321.23 3n.?7 31(,.6(, 311.56 307.68 30".rn 303.18 302.01 301.40
19.00 OISCHG 301.02 :'IOr.P2 301'.13 300.11 300.14 300.11 2 q 9."2 2Q6.26 2'11.81 281.39
?O.OO OISCHG 2A3.93 2R1."'; 21 Q.fll ?lR.ll 21(1.14 211.10 216.11 212.13 26R.12 263.6"
21.00 01SCHG ;> ,.n. III 259.05 2"!1."~ 26".11 ?61.Q(, 211.09 272.01 210."0 266.89 263.08
22.00 01SCHG 259.'1" 251.10 25(...111 255.21 ?5"~('1 25".20 2')2.59 :'''9.20 2"".53 239.Q"
23.00 oISCHG 236.5(1 2~5.38 23(,.Q" 2"0."2 2"".2A 241.3" 2"11.21 246.59 2"3.08 239.~3- 2".00 01SCHG 2~'i.75 22f>.4Q 2CA." ? 18".3" 1(,0.90 1"2. !','J 129.3A 120."9 114.11 111.05
25.00 OJ SCIIl". lrA.16 107.~2 106."2 10S.Rl- 10').52 105.31 10';.18 105.10 105.05 105.02
26.00 OISCHG 105.00 1O~. 0 0 1l"0;.00 105.00 10!'.00 105.00 105.00 105.00 105.00 11l5.00- 21.liO OJSCHG 1:1",.00 105.no 105.00 105.00 10ti.00 10~.00 105.00 Ins. 00 105.00 105."0
28.GO 01 <:CHG ln5.00 100;.00 105.00 105.0C 10').00 105.00 105.00 105.00 105.00 105.00
2Q.CO OI:;CHG 10'i.00 10<;.00 1 oc;.n 11 105.00 10~.00 10".00 105.00 105.00 105.00 105.00

TOT AL WATf'R. IN lNCH[S ON ORA INlG[ AP [A= 2.rt5oc> r.FS-~RS= 10930.32 ACR[-FT= 903.28

-
[N() C~





• • •
1 1 0 5.03 , , .10 .00 2.511I '4.00 '124.52 12.11 .00 1.95 \ 422.31
1 1 ~~C .11 l 2 .10 .00 2.58 24.00 331.00 12. Jl .00 .94 466.20

-J 1 14 5.74 2 2 .10 .00 '.58 24.00 2443.64 12.16 .00 1.81 4?5.72
I 3 .... 4A .41 2 2 .10 .00 '.05 24.00 397.2f> 12.17 .00 1.92 845.24
1 3 2 .41 2 2 .10 .1)0 4.05 24.00 '95.85 12.22 .00 12.27 1054.9'... 1 ~ ~ ."il ~ ~ .10 .00 4.05 "'.00 524.59 1?Jfl .00 1.93 ""6.12
1 3 2 I.C9 , , .10 .to ".(\5 "4.00 101A.89 12.20 .00 6.3' 934.76
1 3 ..J-04c. • I') 2 2 .10 .00 4.0!> 2ill.00 154.66 12.12 .00 2.16 1031.10
1 ~ 3 I.'" ? 2 .10 .00 ".O!> 2ill.00 11511J.76 12.19 .00 5.88 935.2'
1 ~ .......~D .06 2 2 .10 .no ".05 24.00 71.04 11.96 .00 1.68 118".00
I 3 , 1.3n 2 2 .10 .00 4.0~ 24.00 I1f,2.6ill 12.21 .00 '5.611 A",4.:H

~ 1 3 Ai'4E .33 2 2 .10 .00 4.05 24.00 326."," 12.12 .00 2.08 '1'10.72

" I 3 5 l.b' 2 ? .10 .110 4.05 24.00 1451\.51 12.20 .00 4.95 Aq4.19
l' 1 3 .....4~ .o~ 2 2 .10 .00 4.115 2".no 56.38 11.97 .01) 1.69 1127.58, I 3 6 1.6A 2 , .10 .00 ".05 24.00 1464.70 12.21 .co 4.8f> 871 .8!)
~ 1 3 ~~ .f;~ 2 .. .10 .00 4.05 24.00 611."4 12.19 .00 2.011 88b.15
~ 1 3 1 2.31 , 2 .10 .00 ".no; 24.00 2066.02 12.21 .00 ".05 871.74

" 1 ~ ...&~J.J .03 2 2 .10 .00 ".05 2".00 36.94 11.96 .00 1.68 1231. H
I! 1 3 8 2."0 2 .. .10 .00 4.05 2ill.00 2067.38 12.22· .00 4.02 861.41,-

I 3 A--SA 2.00 2 ? .10 .00 4.05 24.00 2347.55 12.09 .00 2.33 1173.71lJ
t" 1 3 9 "."0 2 2 .10 .00 ".C5 24.00 4272.H. 12.13 .00 3.25 '171.01
• 1 3 .uSe. .11 2 2 .10 .00 4.05 2".00 157.0" 12.07 .00 1.70 92".04
~ 1 3 10 4.57 2 2 .10 .00 4.05 24.00 4386.97 12.14 .00 3.n 9511J.95
~ 1 3 .J,.Io-Se:- .03 2 , .10 .00 4.05 ?4.CO 35.0;2 11.'% .00 1.68 JJ84.00

~
I 3 H ill.tO 2 2 .10 .00 4.V5 24.00 ill384.111J 12.14 .00 3. )II 953.09
1 ~ ~,.q. .32 2 2 .10 .00 4.05 2".00 344.80 12.06 .00 2.00 1077.50

() 1 3 12 ill.92 , ? .10 • 0 0 ".05 24.00 46"7.~8 12.14 .00 3.10 IIJ52.78
1 3 ..,&,8 .11 2 ~ .10 .00 4.05 24.00 125.(17 11.97 .00 1.69 1144.31,
I 3 13 5.03 2 2 .10 .00 4.05 24.00 4691.60 12.15 .00 '.07 932.72

~ ~ 1 3 ~(.c. .71 2 2 .10 .1'0 4.05 2".00 75".(1'1 12.09 .00 2.08 1060.41(J) 1 3 14 5.7' 2 2 .10 .00 4.05 24.00 5426.92 12.14 .00 2.95 "145.46-..

.'

..'

\



• • •
SU'U1ARY TARLE 3

to-"'ff4tt 10'>-'lrt OJ ~CHAPG[ .crs
01 02 03 0" OS 06 D7 OB 09 010

XSrc/STRUC NO. 1
ALHRNIllE 1 163.38 391.2(, .00 .00 .00 .00 .00 .00 .00 .00

lIHC/STRUC NO. 2
AlHRNAH 1 41CJ.81 1018.£9 .00 .00 .00 .00 .00 .00 .00 .00

llSrc/STRUC Nl'. ~

Al TERNATl 1 54'.311 1159.76 .00 .00 .00 .00 .00 .00 .00 .00

llSEC/STRtlC NO. "AL T[Rt!AH 1 5"2.85 l1f>2.6" .00 .00 .00 .00 .00 .00 .00 .00

llSEC/STRUC NO. !'j

AL TERUTE J 670.31 H"\R.51 .00 .00 .00 .l!0 .00 .00 .00 .00

XSEC/STRUt NO. (,

AL TERJ4ATE t 611."19 1464.10 .00 .00 .00 .00 .00 .00 .00 .00

~
llSEC/STRUC NO. 1
ALTERNATE J 932.01 2066.02 .00 .00 .00 .00 .00 .00 .00 .00 ~ ,

()
llSrc/STRlIC NO. B

\ AL TERUTE 1 lIJ32.42 2061.38 .0 r .00 .00 .00 .00 .00 .00 .00

-+J llSEC/STRUC NO. C)
-D AL TERUTE 1 I'H:'2.9l1J 4272.46 .00 .00 .00 .00 .00 • DO .00 .00

llSEC/STRUC NO. 10
AL TERNATE 1 J9"11.60 "386.Q7 .00 .00 • .00 .00 .00 .00 .00 .00

llSEC/STRUC NO. 11
AlHqNAl£ 1 1996.11 4311".19 .00 .00 .00 .00 .00 .00 .00 .00

XS£C/STRUC NO. 12
Al HRNATE I 21('4.02 "£,81.68 .00 .00 .00 .00 .00 .00 .00 .00

llsrc/STRUC NO. 1.5
AL TERNAH t 2124.52 "£,91.60 .Oll .00 .00 .00 .00 .00 .00 .00...
llSEC/STRUC NO. I"
alTeRNATE I 2443.64 5"26.~2 .on .no .00 .00 .00 .00 .00 .00

[NOJOH CARD [NCOUNHn[o. [NO or JOB.
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D. HYDRAULIC DESIGN

0.1 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 Q2 (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 Q2/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 0-1
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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 195+50.9 to station

197+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 is

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

III 0-2
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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 0-3
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Floodway and Inlets
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EBASCO SERVICES IHCORPORATEO
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• **********************************

* *
* FLOW PROFILES *
* *
* CALCULATION *
* *
* *
* *
* VERSION 1985 *
* *
* CONSULTING CIVIL ENGINEERING *
* EBASCO SERVICES INC. NY *
**********************************

ENGLISH UNIT--- CFS,FT,LB AND G=32.2,C=1.48~•

PROJECT TITLE
DEPARTMENT NRtl'1E
70DAY'S DA:E (M-D-Y)
YOuR NAME

APACHE JUNCTION - AGED CONDITION
EBASCO CIVIL CONSULTING
8-1'3-85
C rt'!OI\!TANA

•

~O:AL NUMB~R O~ CROSS-SECTIONS
F~OW A~ONG MAIN CHANNEL
CD~PUTATION STARTS FROM UPSTREAM

11Ib-l1

1
1550
1



3
3.73

\Z1
. \Z127
131Z1
• QllZll2l55

•
1

PAGE 1

FLOW PRO~ILES CALCULATION

DISTANCE AT THIS SECTION
~ANNING ROUG~NESS

CHANNEL BOTTOM WIDTH
CHANNEL BOTTOM SLOPE
CHANNEL SIDE SLOPE
WATER DEPTH AT CONTROL SECTION
LATERAL IN/OUT FLOW (+/-) ~

ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHA~E CIRCULAR/SQUARE (1/2) ~

TOTAL PIER WIDTH \Z1
HEIGHT OF BOTTOM RISE/DROP (+/-) Ql

15

•

•

WATER DEPTH Y =
CRITICA~ DEPTH YC =
CHANNEL FLOW Q =

3.73
1. 62571
1550

NORMAL DEPTH YN =
FROUDE NUMBER F

CRITICAL SLOPE SC =

3.7312149
= . 281Z1795

'3. 19255E-e.3



16

• PAGE 2

SUMMARY

ITEM SECT I ON NO. 1

3.73

3.42885

152.38
52E...53'3

3.8E..E..25
3.731214'3
1. E..2E.. 71
.2812l7'3E..
• lZ127
.12112105E..
'3.1'325E..E-12I3
5.E..12I251E-12I4
13121

DISTANCE XL=
WATER DEPTH Y =
ENERGY HEAD EV=
NORMAL DEPTH YN=
CRITICAL DEPTH YC=
FROUDE NUMBER FD=
MANNING ROUGYNESS N=
BOTTUM SLOPE SI2I=
C~ITICAL SLOPE SC=
FRICTION SLOPE SE=
BOTTUM WIDTH B =
CHANNEL SIDE SLOPE Z= 3
CHqNNEL TOP WIDTH T=
AREA A =
HYDRAULIC RADIUS R =

•
·::::~.nCJTi = 1560/526.6 = 2.96 fps OK

•
-LiL 0-79



•
17

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

* *
* FLOW PROFILES *
* *
* CALCULATION *
* *
* *
* *
* VERSION 1985 *
* *
* CONSULTING CIVIL ENGINEERING *
* EBASCo SERVICES INC. NY *
**********************************

sa

ENGLISH UNIT--- CFS,FT,LB AND G;32.2,C;1.48S•
PROJECT TITLE
DEPARTMENT NAME
ToDAY'S DATE (M-D-Y)
YOUR NAME

A~ACHE JUNCTION - AS BUILT CoNDTION
EBASCo CIVIL CONSULTING
8-19-85
C MONTANA

•

TOTAL NUMBER OF CROSS-SECTIONS
FLOW ALONG MAIN CHANNEL
COMPUTATION STARTS FROM UPSTREAM

1
921
1



• PRGE 1

FLOW PROFILES CRLCULRTION

1 DISTRNCE RT THIS SECTION
MRNNING ROUGHNESS
CHRNNEL BOTTOM WIDTH
CHRNNEL BOTTOM SLOPE
CHRNNEL SIDE SLOPE
WRTER DEPTH RI CONTROL SECTION
LRTERRL IN/OUT FLOW (+/-)

ENERGY COEFFICIENT RLPHR
MOMENIUM COEFFICIENT BETR
~IER SHRPE CIRCULRR/SQURRE (1/2)
TOTA:"" PIER WIDTH
H~IGHT O~ BOTTOM RISE/DROP (+/-)

IZi
• 1Zi22:
1312\
• 1Z10055
3
2.48
IZI
1
1
IZI
o
IZI

•

•

WATE~ DEPTH Y =
C~ITICRL DEPTH YC =
CHRNNEL FLOW Q =

2.48 NORMRL DEPTH YN
1.14914 FROUDE NUMBER F
921 CRITICRL SLOPE se =

= 2.4841
= .311Z1448

7. 45448E7"e,2:

..LLL u-8'/



SUMMARY• PAG=: 2

19

ITEM SECTION NO. 1

2. 339E..5

2.59337

l2l
2.48

144.88
340.851

2.4841
1. 14914
. 311Zi448

. 001ZiSE..
7. 45448E-03
5. 53128E-04
130

DISTANCE XL:
WATER DEPTH Y :
ENERGY HEAD EV:
NORMAL DEPTH YN:
CRITICA~ DEPTH YC:
FROUDE NUMBER FD:
MANNING ROUGHN~SS N:
BOTTUM SLOP~ S0:
CRITICAL SLO~'E SC:
FRICTION SLOPE S~:

BOTiUM WIDTH B :
CHANNEL SIDE SLOPE Z: ~

CH~NNEL TOP WIDTH T:
AREA A :
HYDRAULIC RADIUS R :

•
ISLO::TY c 92l/JuO.85 = 2.70 fps OK

•
.J.iJ. 2) - FL
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**********************************

* *
* FLOW PROFILES *
* *
* CALCULATION *
* *
* *
* *
* VERSION 1985 *
* *
* CONSULTING CIVIL ENGINEERING *
* EBASCG SERVICES INC. NY *
**********************************

20

EN5~ISH UNIT--- CFS,FT,LB AND G=32.2,C=1.485•

PROJECT TI7LE
DEPARTMENT NAM~

TODAY'S DATE (~-D-Y)

YJUR NAM:::

BULLDOG FLOODWAY - AGED CONDITION
EBASCO CIVIL CONSULTING
8-19-85
C MONTANA

•

~GTA~ ~UM3ER OF CRDSS-SECTIONS
FLO~ A~ONG MA~N CHANNEL
CO~PUTATION STARTS FROM UPSTREAM

7ll- b- F.J

1
5455
1



FLOW PROFILES CALC~LATIoN• PAGE •..

21

1 DISTANCE AT THIS SECTION
MANNING ROUGHNESS
CHANNEL BOTTOM WIDTH
CHANNEL BOTTOM SLOPE
CHANNEL SIDE SLOPE
WATER DEPTH AT CONTROL SECTION
LATERAL IN/OUT FLOW (+/-)

ENERGY COEFFICIENT ALPHA
MOMENTUM COEFFICIENT BETA
PIER SHA~E CIRCULAR/SQUARE (1/2)
TOTAL PIER WIDTH
HE!GHT OF BOTTOM RISE/DROP (+/-)

o
.027
10121
.001213

10.58
o
1
1
o
o
o

•

•

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

10.58
4.32745
5455

NORMAL DEPTH YN
FRoUDE NUMBER F

CRITICAL SLOPE SC =

= 10.577
= .235584

6. 85491 E-e13



• PAG=: 2

SUMMARY

22

ITEM SECT I ON NO. 1

.12127

153.48
1393.81
8.3512147

• IZilZilZi3
5. 854'31E-1Zi3
2. 99591E-Ql4
1\Z1\Z1

lZi
10.58
1121.8188
11Zi.577
4.32745
.235584

DISTANCE XL=
WATER DEPTH Y =
ENERGY HEAD EV=
NORMAL DEPTH YN=
CRITICAL DEPTH YC=
FROUDE NUMBER FD=
MANNING ROUGHN=:SS N=
BOTTUM SLOPE SI2I=
CR:TICAL SLOPE SC=
FRICTION SLOPE SE=
BOTTUM WIDTH B =
CHANN~L SIDE SLOPE Z= 3
CHANNEL TOP ~!DTH T=
AREA A =
HYDRA~LIC RAD~US R =

•
~E~\I~ = 3u65/139~ = 3.92 :ps OK

•



~LOW PROFILES CALCULATION• PAGE 1

1 DISTANCE AT THIS SECTION
MANNING ROUGrlNcSS
CHANNEL BOTTOM WIDTH
CHANNEL BOTTOM SLOPE
CHANNEL SIDE SLOPE
WATE~ DEPTH AT CONTROL SECTION
LATERAL IN/OUT FLOW (+/-)
ENERGY COEFFICIENT ALPHA
MD~ENTUM COEFFICIENT BETA
PIER SHAPE CIRCULAR/SQUARE (1/2)
TOTAL P~ER WIDTH
H~IGHT OF BOTTOM RISE/DROP (+/-)

III
.024
10121
.001213
3

'.

•

WATER DE~'TH Y =
CRITICAL DEPTH YC =
CHANNEL FLO~ Q =

5.55
2.7584
2713

NORMAL DEPTH YN =
FROUDE NUMBER F

CRITICAL SLOPE SC =

5.55483
= .25041218
6. 20iZt81E-l2i3

..2lZ l) - 87



SUMMARY•
ITEM

PAGE

SECTION NO. 1

2

25

5.52242

139.95
799.12\57

121
5.55
5.839
5.55483
2.7584
.250408
.024
.121003
5.2iZl081E-12l3
3.121075E-12l4
100

•

•

DISTANCE XL=
WATER DEPTH Y =
ENERGY HEAD EV=
NORMAL DEPTH YN=
CRITICAL DE~TH YC=
FROUDE NUMBER FD=
MANNING ROUGHNESS N=
B8TTUM SLOPE S0=
C~ITICAL SLO:'E se=
FRICTION SLOPE SE=
BOTTUM wIDTH B =
CHANNEL SIDE SLOPE z= ~

CHANNEL TOP WIDTH T=
AREA A =
HYDRAULIC RADIUS R =

-V:LJCITY = 2713/799 3.~O ips Or.



• BULLDOG FLooDWAY & APACHE JUNCTION
EARTH CHANNEL DESIGN

8-19-85

APACHE JUNCTION: Q ( 100) = 155'" CFS
50t' Q ( 1iZll2l> = 780 CFS

Q(10) = 921 CFS

S~DIMC:NT LOAD = 1012100 PPM
ALLoOoJAK_C: VELOCITY = 2.92 FPS

25

AGC:D CONDITION: Q = 1550 CFS
ro = .12127

BW = 130 FT
CHAN. SLOPE = .00055 FT/FT

55 = 3: 1
D = 3.73 FT

ACTUAL VEL. = 2.95 FPS

AS BUILT CONDITION: Q = '321 CFS
1"1 = .024

• BW = 130 FT
CHAN. SLOPE = .0iZl055 FT/FT

55 = 3: 1
D = 2.48 FT

ACTUAL VEL. = 2.7121 FPS

BULLDOG FLOoDWAY: Q(100) = 5455 CFS
5010 Q(100) = 2713 CFS

Q(10) = 2444 CFS

SEDIMENT LOAD =
ALLOWABLE VELOCITY =

28!2l0121 PPM
3.98 FPS

• - • ." p'

•

AGED CoNL:>ITIoN:

CHAN.

ACTUAL

AS BUILT CONDITION:

CHAN.

ACTUAL

Q = 5455 CFS
1"1 = .027

BW = 10121 FT
SLO;:"E = • 001213 FT/FT

55 = 3: 1
D = 1l2l.5 FT

VEL. = 3.92 FPS

Q = 2713 CFS
Y'l = .024

BW = 10iZl FT
SLOPE = .001213 FT/FT

55 = 3: 1
D = 5.7 FPS

VEL. = 3.4 FPS
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PAGE 1
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 4674 CFS

2-22-86

ENGLISH UNIT--- CFS,FT,LB AND G=32.2,C=1.486

TOTAL NUMBER OF CROSS-SECTIONS 13
FLOW ALONG MAIN CHANNEL 4674
COMPUTATION STARTS FROM UPSTREAM 1



INPUT AND OUTPUT

PAGE 2
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 4674 CFS

2-22-86

• 1 DISTANCE AT THIS SECTION

MAX. PERMISSIBLE VELOCITY
MANNING ROUGHNESS
CHANNEL BOTTOM WIDTH
CHANNEL BOTTOM SLOPE (DECIMAL)
CHANNEL SIDE SLOPE
WATER DEPTH AT CONTROL SECTION
LATERAL IN/OUT FLOW (+/-)
ENERGY COEFFICIENT ALPHA
MOMENTUM COEFFICIENT BETA
PIER SHAPE CIRCULAR/SQUARE (1/2)
TOTAL PIER WIDTH
HEIGHT OF BOTTOM RISE/DROP (+/-)

o

o
.02
50
• 1
2
5.066
o
1
1
o
o
o

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

5.066
5.95402
4674

NORMAL DEPTH YN
FROUDE NUMBER F
CRITICAL SLOPE SC

=
=
=

2.26064
1.29859
3. 58692E-03

2 DISTANCE AT THIS SECTION 20

•
MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 55
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y = 3.51069
CRITICAL DEPTH YC = 5.65281
CHANNEL FLOW Q = 4674

NORMAL DEPTH YN =
FROUDE NUMBER F =
CRITICAL SLOPE SC =

2.13957
2.13019
3.60991E-03

3 DISTANCE AT THIS SECTION 40

•

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 60
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

3.0793 NORMAL DEPTH YN
5.38418 FROUDE NUMBER F
4674 CRITICAL SLOPE SC

V7 D-9~

=
=
=

2.03404
2.40892
.0036346



:INPUT AND OUTPUT

PAGE 3
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 4674 CFS

2-22-86 .

• 4 DISTANCE AT THIS SECTION 60

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 65
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y = 2.67187
CRITICAL DEPTH YC = 5.14322
CHANNEL FLOW Q = 4674

NORMAL DEPTH YN =
FROUDE NUMBER F =
CRITICAL SLOPE SC =

1.94113
2.78107
3. 66056E-03

5 DISTANCE AT THIS SECTION 80

•
MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 70
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y = 2.37663
CRITICAL DEPTH YC = 4.92597
CHANNEL FLOW Q = 4674

NORMAL DEPTH YN = 1.85858
FROUDE NUMBER F = 3.1015
CRITICAL SLOPE SC = 3.68734E-03

6 DISTANCE AT THIS SECTION 100

•

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 75
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

2.14632 NORMAL DEPTH YN
4.7291 FROUDE NUMBER F
4674 CRITICAL SLOPE SC

..IlL ""Z:l -99

=
=
=

1.78467
3.39184
3.71473E-03



•
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 4674 CFS

2-22-86

:INPUT AND OUTPUT

7 DISTANCE AT THIS SECTION 120

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 80
CHANNEL BOTTOM SLOPE (DECIMAL) .1
tHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

1.96399
4.54988
4674

NORMAL DEPTH YN
FROUDE NUMBER F
CRITICAL SLOPE SC

=
=
=

1.71804
3.64819
3. 74246E-03

8 DISTANCE AT THIS SECTION 140

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 85
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

1.81741
4.38601
4674

NORMAL DEPTH YN
FROUDE NUMBER F
CRITICAL SLOPE SC

=
=
=

1.65759
3.86993
3. 77035E-03

9 DISTANCE AT THIS SECTION 160

•

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 90
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

1.69817 NORMAL DEPTH YN
4.23559 FROUDE NUMBER F
4674 CRITICAL SLOPE SC

.71I V-/OO

=
=
=

1.60246
4.0571
3. 79826E-03
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BULLDOG FLOODWAY
SCS

CHUTE DESIGN 4674 CFS
2-22-86

• 10 DISTANCE AT THIS SECTION 180

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 95
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

1.60015
4.09699
4674

NORMAL DEPTH YN
FROUDE NUMBER F
CRITICAL SLOPE SC

=
=
=

1. 55193
4.21086
3. 82609E-03

11 DISTANCE AT THIS SECTION 200

•
MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 100
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW <+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

1.51881
3.96884
4674

NORMAL DEPTH YN
FROUDE NUMBER F
CRITICAL SLOPE SC

=
=
=

1.50541
4.3333
3.85381E-03

12 DISTANCE AT THIS SECTION 220

•

MAX. PERMISSIBLE VELOCITY (>

MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 105
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION (>

LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) (>

TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

1.45068 NORMAL DEPTH YN
3.84998 FROUDE NUMBER F
4674 CRITICAL SLOPE SC

.IlL 1)-/01

=
=
=

1.46242
4.4273
3.88128E-03
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BULLDOG FLOODWAY
SCS

CHUTE DESIGN 4674 CFS
2-22-86

• 13 DISTANCE AT THIS SECTION 240

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 110
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/~) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

••

•

WATER DEPTH Y = 1.39307
CRITICAL DEPTH YC = 3.7394
CHANNEL FLOW Q = 4674

NORMAL DEPTH YN = 1.42253
FROUDE NUMBER F = 4.49619
CRITICAL SLOPE SC = 3.90843E-03

77T )) -/02-
~
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PAGE 7
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 4674 CFS

2-22-86

SUMMARV

ITEM SECTIONS
NO. 1 NO. 2 NO. 3

DISTANCE = 0.000 20.000 40.000

WATER DEPTH = 5.066 3.511 3.079

ENERGY HEAD = 8.722 10.666 11.253

NORMAL DEPTH = 2.261 2.140 2.034

CRITICAL DEPTH = 5.954 5.653 5.384

FROUDE NUMBER = 1.299 2.130 2.409

MANNING ROUGHNESS = 0.020 0.020 0.020

BOTTOM SLOPE = 0.100 0.100 0.100

CRITICAL SLOPE = 0.004 0.004 0.004

FRICTION SLOPE = 0.006 0.019 0.025

BOTTOM WIDTH = 50.000 55.000 60.000

CHANNEL SIDE SLOPE = 2.000 2.000 2.000

CHANNEL TOP WIDTH = 70.264 69.043 72.317

AREA = 304.629 217.738 203.722

HYDRAULIC RADIUS = 4.193 3.080 2.762

-. ITEM SECTIONS
NO. 4 NO. 5 NO. 6

DISTANCE = 60.000 80.000 100.000

WATER DEPTH = 2.672 2.377 2.146

ENERGY HEAD = 12.275 13.124 13.858

NORMAL DEPTH = 1.941 1.859 1.785

CRITICAL DEPTH = 5.143 4.926 4.729

FROUDE NUMBER = 2.781 3.102 3.392

MANNING ROUGHNESS = 0.020 0.020 0.020

BOTTOM SLOPE = 0.100 0.100 0.100

CRITICAL SLOPE = 0.004 0.004 0.004

FRICTION SLOPE = 0.034 0.044 0.054

BOTTOM WIDTH = 65.000 70.000 75.000

CHANNEL SIDE SLOPE = 2.000 2.000 2.000

CHANNEL TOP WIDTH = 75.687 79.507 83.585

AREA = 187.949 177.661 170.187

HYDRAULIC RADIUS = 2.443 2.203 2.012

•
IlL D - /03
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BULLDOG FLOODWAY

SCS
CHUTE DESIGN 4674 CFS

2-22-86

SUMMARV

ITEM SECTIONS
NO. 7 NO. 8 NO. 9

DISTANCE = 120.000 140.000 160.000
WATER DEPTH = 1.964 1.817 1.698
ENERGY HEAD == 14.449 14.890 15.184
NORMAL DEPTH = 1.718 1.658 1.602
CRITICAL DEPTH = 4.550 4.386 4.236
FROUDE NUMBER = 3.648 3.870 4.057
MANNING ROUGHNESS = 0.020 0.020 0.020
BOTTOM SLOPE == 0.100 0.100 0.100
CRITICAL SLOPE == 0.004 0.004 0.004
FRICTION SLOPE = 0.064 0.073 0.082
BOTTOM WIDTH = 80.000 85.000 90.000
CHANNEL SIDE SLOPE = 2.000 2.000 2.000

CHANNEL TOF' wrDTH == 87.856 92.270 96.793
AREA = 164.834 161.086 158.603
HYDRAULIC RADIUS = 1.857 1.730 1.625

• ITEM SECTIONS
NO. 10 NO. 11 NO. 12

DISTANCE == 180.000 200.000 220.000
WATER DEPTH = 1.600 1.519 1.451
ENERGY HEAD = 15.339 15.370 15.296
NORMAL DEPTH = 1.552 1.505 1.462
CRITICAL DEPTH = 4.097 3.969 3.850
FROUDE NUMBER = 4.211 4.333 4.427
MANNING ROUGHNESS = 0.020 0.020 0.020
BOTTOM SLOPE = 0.100 0.100 0.100
CRITICAL SLOPE = 0.004 0.004 0.004
FRICTION SLOPE = 0.090 0.097 o. 103
BOTTOM WIDTH = 95.000 100.000 105.000
CHANNEL SIDE SLOPE = 2.000 2.000 2.000
CHANNEL TOP WIDTH = 101.401 106.075 110.803
AREA = 157.135 156.495 156.530
HYDRAULIC RADIUS = 1.538 1.465 1.404

.'
7ZI D - IO,/-
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PAGE 9
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 4674 CFS

2-22-86 .

SUMMARV

:•

•

ITEM

DISTANCE =
WATER DEPTH =
ENERGY HEAD =
NORMAL DEPTH =
CRITICAL DEPTH =
FROUDE NUMBER =
MANNING ROUGHNESS =
BOTTOM SLOPE =
CRITICAL SLOPE =
FRICTION SLOPE =
BOTTOM WIDTH =
CHANNEL SIDE SLOPE =
CHANNEL TOP WIDTH =
AREA =
HYDRAULIC RADIUS =

NO. 13
240.000

1.393
15.135

1.423
3.739
4.496
0.020
0.100
0.004
O. 107

110.000
'2.000

115.572
157. 119

1.352

1/1 i)-/OS-

SECTIONS
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• •
• FLOW PROFILES CALCULATION •
• YERSION NO. 1.0 •
• •
•••••••••••••••••••••••••••••

BULLDOG FLOODWAY
(PROJECT)

SCS
(CLIENT)

CHUTE DESIGN 3000 CFS
<TASK)

3767.400
(CHARGE NUMBER)

2-24-86
(DATE)

BY CARL
(NAME)

SHIAM
(CHECKER)

EBASCO SERVICES INCORPORATED

III V-lOCo
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PAGE 1
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 3000 CFS

2-24-86

ENGLISH UNIT--- CFS,FT,LB AND G=32.2,C=1.486

•

TOTAL NUMBER OF CROSS-SECTIONS
FLOW ALONG MAIN CHANNEL
COMPUTATION STARTS FROM UPSTREAM

.7lI /:)-107

l '-'
3000
1



•
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 3000 CFS

2-24-86

INPUT AND OUTPUT

1 DISTANCE AT THIS SECTION 0

MAX. PERMISSIBLE VELOCITY
MANNING ROUGHNESS
CHANNEL BOTTOM WIDTH
CHANNEL BOTTOM SLOPE (DECIMAL)
CHANNEL SIDE SLOPE
WATER DEPTH AT CONTROL SECTION
LATERAL IN/OUT FLOW (+/-)

ENERGY COEFFICIENT ALPHA
MOMENTUM COEFFICIENT BETA
PIER SHAPE CIRCULAR/SQUARE (1/2)
TOTAL PIER WIDTH
HEIGHT OF BOTTOM RISE/DROP (+/-)

o
.02
50
• 1
2
3.24
o
1
1
o
o
o

WATER DEPTH Y = 3.24
CRITICAL DEPTH YC = 4.5218
CHANNEL FLOW Q = 3000

NORMAL DEPTH YN =
FROUDE NUMBER F =
CRITICAL SLOPE SC =

1.73863
1.69459
3. 85433E-03

2 DISTANCE AT THIS SECTION 20

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02

CHANNEL BOTTOM WIDTH 55
CHANNEL BOTTOM SLOPE (DECIMAL) .1

CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1

MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y = 2.53371
CRITICAL DEPTH YC = 4.28174
CHANNEL FLOW Q = 3000

NORMAL DEPTH YN = 1.64452
FRoUDE NUMBER F = 2.27251
CRITICAL SLOPE SC = 3. 88723E-03

3 DISTANCE AT THIS SECTION 40

•

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 60
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1

MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0

TOTAL PIER WIDTH .0

HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

2.13451 NORMAL DEPTH YN
4.06943 FROUDE NUMBER F
3000 CRITICAL SLOPE SC

IlZ V-10K

= 1.5627
= 2.72401
= 3.92137E-03
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PAGE 3
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 3000 CFS

2-24-86

XNPUT AND OUTPUT

_ 4 DISTANCE AT THIS SECTION 60

MAX. PERMISSIBLE VELOCITY
MANNING ROUGHNESS
CHANNEL BOTTOM WIDTH
CHANNEL BOTTOM SLOPE (DECIMAL)
CHANNEL SIDE SLOPE
WATER DEPTH AT CONTROL SECTION
LATERAL IN/OUT FLOW (+/-)

ENERGY COEFFICIENT ALPHA
MOMENTUM COEFFICIENT BETA
PIER SHAPE CIRCULAR/SQUARE (1/2)
TOTAL PIER WIDTH
HEIGHT OF BOTTOM RISE/DROP (+/-)

o
0·...,. "-

65
• 1
2
o
o
1
1
o
o
o

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

1.85685
3.88034
3000

NORMAL DEPTH YN
FF..iJUDE NUMBER F
CRITICAL SLOPE SC

=
=
=

1.49079
3.12185
3. 95626E-03

5 DISTANCE AT THIS SECTION 80

'.
MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 70

CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0

ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

1.65626
3.71084
3000

NORMAL DEPTH YN
FROUDE NUMBER F
CRITICAL SLOPE SC

=
=
=

1.42699
3.45873
3.99154E-03

•

6 DISTANCE AT THIS SECTION

MAX. PERMISSIBLE VELOCITY
MANNING ROUGHNESS
CHANNEL BOTTOM WIDTH
CHANNEL BOTTOM SLOPE (DECIMAL)
CHANNEL SIDE SLOPE
WATER DEPTH AT CONTROL SECTION
LATERAL IN/OUT FLOW (+/-)

ENERGY COEFFICIENT ALPHA
MOMENTUM COEFFICIENT BETA
PIER SHAPE CIRCULAR/SQUARE (1/2)
TOTAL PIER WIDTH
HEIGHT OF BOTTOM RISE/DROP (+/-)

100

o
.02
75
• 1
2
o
o
1
1
o
o
o

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

1.5059 NORMAL DEPTH YN
3.55802 FROUDE NUMBER F
3000 CRITICAL SLOPE SC

..2ZT i)-lo9

= 1.36994
= 3.73736
= 4.02691E-03



•
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 3000 CFS

2-24-86

INPUT AND OUTPUT

7 DISTANCE AT THIS SECTION 120

MAX. PERMISSIBLE VELOCITY 0

MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 80
CHANNEL BOTTOM SLOPE (DECIMAL) .1

CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1

PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0

HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

1.39044
3.41948
3000

NORMAL DEPTH YN
FROUDE NUMBER F
CRITICAL SLOPE SC

=
=
=

1.31855
3.96013
4.(>6219E-03

8 DISTANCE AT THIS SECTION 140

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 85
CHANNEL BOTTOM SLOPE (DECIMAL) .1

CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0

ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) (>

TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) (>

WATER DEPTH Y = 1.30006
CRITICAL DEPTH YC = 3.29328
CHANNEL FLOW Q = 3000

NORMAL DEPTH YN
FROUDE NUMBER F
CRITICAL SLOPE SC

= 1.27196
= 4.13138
= 4.(>9719E-03

9 DISTANCE AT THIS SECTION 160

•

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02

CHANNEL BOTTOM WIDTH 90
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0

ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0

TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

1.22812 NORMAL DEPTH YN
3.17778 FROUDE NUMBER F
3000 CRITICAL SLOPE SC

7ZL ?J -//0

=
=
=

1.2295
4.25688
4. 13188E-03
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PAGE 5

BULLDOG FLOODWAY
SCS

CHUTE DESIGN 3000 CFS
2-24-86 .

:INPUT AND OUTPUT

10 DISTANCE AT THIS SECTION 180

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 95
CHANNEL BOTTOM SLOPE (DECIMAL) .1
tHANNEL SIDE SLOPE 2

WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0

TOTAL PIER WIDTH 0

HEIGHT OF BOTTOM RISE/DROP <+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

1.16991
3.07166
3000

NORMAL DEPTH YN =
FROUDE NUMBER F =
CRITICAL SLOPE SC =

1.1906
4.34344
4.16611E-03

2

o

o
o
1
1

.02
100
• 1

200

o
o

(+/-) (>

MAX. PERMISSIBLE VELOCITY
MANNING ROUGHNESS
CHANNEL BOTTOM WIDTH
CHANNEL BOTTOM SLOPE (DECIMAL)
CHANNEL SIDE SLOPE
WATER DEPTH AT CONTROL SECTION
LATERAL IN/OUT FLOW (+/-)

ENERGY COEFFICIENT ALPHA
MOMENTUM COEFFICIENT BETA
PIER SHAPE CIRCULAR/SQUARE (1/2)
TOTAL PIER WIDTH
HEIGHT OF BOTTOM RISE/DROP

11 DISTANCE AT THIS SECTION

•
WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

1.12203
2.97378
3000

NORMAL DEPTH YN
FROUDE NUMBER F
CRITICAL SLOPE SC

=
=
=

1.15481
4.39808
4. 19987E-03

12 DISTANCE AT THIS SECTION 220

•

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 105

CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0

TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

1.08197
2.88317
3000

717])

NORMAL DEPTH YN
FROUDE NUMBER F
CRITICAL SLOPE SC
/1/

=
=
=

1. 12174
4.42754
4.23311E-03



•
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 3000 CFS

2-24-86

XNPUT AND OUTPUT

13 DISTANCE AT THIS SECTION 240

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 110
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) (I

•

WATER DEPTH Y =
CRITICAL DEPTH YC ;
CHANNEL FLOW Q =

1. 04785
2.79903
3000

NORMAL DEPTH YN
FROUDE NUMBER F
CRITICAL SLOPE BC

=
=
;

1.09107
4.43788
4.26581E-03

IlL 0-//2..
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PAGE 7
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 3000 CFS

2-24-86

SUMMARV

ITEM SECTIONS
NO. 1 NO. 2

DISTANCE = 0.000 20.000

WATER DEPTH = 3.240 2.534

ENERGY HEAD = 7.413 8.567

NORMAL DI=:PTH = 1.739 1.645

CRITICAL DEPTH = 4.522 4.282

FROUDE NUMBER = 1.695 2.273

MANNING ROUGHNESS = 0.020 0.020

BOTTOM SLOPE = 0.100 o. 100

CRITICAL SLOPE = 0.004 0.004

FRICTION SLOPE = 0.012 0.023

BOTTOM WIDTH :: 50.000 55.000
CHANNEL SIDE SLOPE = 2.000 2.000

CHANNEL TOP WIDTH = 62.960 65.135

AREA = 182.995 152.194

HYDRAULIC RADIUS = 2.838 2.294

NO. 3
40.000

2.135
9.561
1.563
4.069
2.724
0.020
0.100
0.004
0.035

60.000
2.000

68.538
137.183

1.973

• ITEM SECTIONS
NO. 4 NO. 5 NO. 6

DISTANCE = 60.000 80.000 100.000

WATER DEPTH = 1.857 1.656 1.506

ENERGY HEAD = 10.441 11. 135 11.632

NORMAL DEPTH = 1.491 1.427 1.370

CRITICAL DEPTH = 3.880 3.711 3.558

FROUDE NUMBER = 3.122 3.459 3.737

MANNING ROUGHNESS = 0.020 0.020 0.020

BOTTOM SLOPE = 0.100 0.100 0.100

CRITICAL SLOF'E = 0.004 0.004 0.004

FRICTION SLOPE = 0.048 0.061 0.073

BOTTOM WIDTH = 65.000 70.000 75.000

CHANNEL.SIDE SLOPE = 2.000 2.000 2.000

CHANNEL TOP WIDTH = 72.427 76.625 81.024

AREA = 127.591 121.424 117.478

HYDRAULIC RADIUS = 1.741 1.569 1.437

•
IlL v-113
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BULLDOG FLOODWAY
SCS

CHUTE DESIGN 3000 CFS
2-24-86

SUMMARV

ITEM SECTIONS
NO. 7 NO. 8

DISTANCE = 120.000 140.000
WATER DEPTH = 1.390 1.300
ENERGY HEAD = 11.939 12.075
NORMAL DEPTH = 1. 319 1.272
CRITICAL DEPTH = 3.419 3.293
FROUDE NUMBER = 3.960 4.131
MANNING ROUGHNESS = 0.020 0.020
BOTTOM SLOPE = 0.100 0.100
CRITICAL SLOPE = 0.004 0.004
FRICTION SLOPE = 0.084 0.093
BOTTOM WIDTH = 80.000 85.000
CHANNEL SIDE SLOPE = 2.000 2.000
CHANNEL TOP WIDTH = 85.562 90.200
AREA = 115.102 113.885
HYDRAULIC RADIUS = 1.335 1.254

NO. 9
160.000

1.228
12.068

1.230
3.178
4.257
0.020
0.100
0.004
0.100

90.000
2.00CI

94.912
113.547

1.189

• ITEM SECTIONS
NO. 10 NO. 1 1 NO. 12

DISTANCE = 180.000 200.000 220.000

WATER DEPTH = 1. 170 1.122 1.082

ENERGY HEAD = 11.946 11.741 11.477

NORMAL DEF'TH = 1. 191 1.155 1. 122

CRITICAL DEPTH = 3.072 2.974 2.883

FROUDE NUMBER = 4.343 4.398 4.428

MANNING ROUGHNESS = 0.020 0.020 0.020

BOTTOM SLOPE = 0.100 0.100 0.100

CRITICAL SLOPE = 0.004 0.004 0.004

FRICTION SLOF'E = 0.106 0.110 0.113

BOTTOM WIDTH = 95.000 100.000 105.000

CHANNEL SIDE SLOPE = 2.000 2.000 2.000

CHANNEL TOP WIDTH = 99.680 104.488 109.328

AREA = 113.878 114.721 115.948

HYDRAULIC RADIUS = 1. 136 1.092 1.056

•
.-
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BULLDOG FLOODWAY
SCS

CHUTE DESIGN 3000 CFS
2-24-86

SUMMARV•

•

•

ITEM

DISTANCE =
WATER DEPTH =
ENERGY HEAD =
NORMAL DEPTH =
CRITICAL DEPTH =
FROUDE NUMBER =
MANNING ROUGHNESS =
BOTTOM SLOPE =
CRITICAL SLOPE =
FRICTION SLOPE =
BOTTOM WIDTH =
CHANNEL SIDE SLOPE =
CHANNEL TOP WIDTH =
AREA =
HYDRAULIC RADIUS =

NO. 13
240.000

1.048
11.177

1.091
2.799
4.438
0.020
0.100
0.004
o. 114

110.000
2.000

114.191
117.460

1.024

SECTIONS

777 0-11':;--
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.**.*************************
* *• FLOW PROFILES CALCULATION *
* VERSION NO. 1.0 *
* *
*****************************

BULLDOG FLOODWAY
(PROJECT)

SCS
(CLIENT)

CHUTE DESIGN 1000 CFS
(TASK)

3767.400
(CHARGE NUMBER)

2-24-86
(DATE)

BY CARL
(NAME)

SHIAM
(CHECKER)

EBASCO SERVICES INCORPORATED

777 D -lito
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PAGE 1
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 1000 CFS

2-24-86 .

ENGLISH UNIT--- CFS,FT,LB AND G=32.2,C=1.486

TOTAL NUMBER OF CROSS-SECTIONS 13
FLOW ALONG MAIN CHANNEL 1000
COMPUTATION STARTS FROM UPSTREAM 1
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•
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 1000 CFS

2-24-86

INPUT AND OUTPUT

1 DISTANCE AT THIS SECTION 0

2
. 1
50

o
.02

1. 56
o
1
1

MAX. PERMISSIBLE VELOCITY
MANNING ROUGHNESS
CHANNEL BOTTOM WIDTH
CHANNEL BOTTOM SLOPE (DECIMAL)
CHANNEL SIDE SLOPE
WATER DEPTH AT CONTROL SECTION
LATERAL IN/OUT FLOW (+/-)

ENERGY COEFFICIENT ALPHA
MOMENTUM COEFFICIENT BETA
PiER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y = 1.56

CRITICAL DEPTH YC = 2.24542
CHANNEL FLOW Q = 1000

NORMAL DEPTH YN =
FROUDE NUMBER F =
CRITICAL SLOPE SC =

.90:3868
1.75195
4. 68335E-03

2 DISTANCE AT THIS SECTION 20

•
MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS 0?

CHANNEL BOTTOM WIDTH 55
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1

MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0

TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

1.05538
2.11672
100(1

NORMAL DEPTH iN
FROUDE NUI"lBER F
CRITICAL SLOPE SC

=
=
=

.85422
2.89816
4.74641E-03

3 DISTANCE AT THIS SECTION 40

•

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 60

CHANNEL BOTTOM SLOPE (DECIMAL) .1

CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0

ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0

TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

.896279 NORMAL DEPTH YN
2.00454 FROUDE NUMBER F
1000 CRITICAL SLOPE SC

...2K })-//8

= .811198
= 3.40942
= 4.80838E-03



•
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 1000 CFS

2-24-86

:INPUT AND OUTPUT

4 DISTANCE AT THIS SECTION 60

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 65
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0

ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0

TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

.798973
1.90581
1000

NORMAL DEPTH YN =
FROUDE NUMBER F =
CRITICAL SLOPE SC =

.773483
3.7494
.0048691

5 DISTANCE AT THIS SECTION 80

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02

CHANNEL BOTTOM WIDTH 70
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0

ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

.73725
1.81816
1000

NORMAL DEPTH YN =
FROUDE NUMBER F =
CRITICAL SLOPE SC =

.740092
3.9349
4. 92839E-03

6 DISTANCE AT THIS SECTION 100

•

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 75
CHANNEL BOTTOM SLOPE (DECIMAL) .1

CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0

TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

.694591 NORMAL DEPTH YN = .710275

1.73977 FROUDE NUMBER F = 4.02125

1000 CRITICAL SLOPE SC = 4.98614E-03

1/1 O-//l:J
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PAGE 4
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 1000 CFS

2-24-86

INPUT AND OUTPUT

7 DISTANCE AT THIS SECTION 120

2
o
o
1
1

o
.02
80
• 1

o
o

(+/-) 0

MAX. PERMISSIBLE VELOCITY
MANNING ROUGHNESS
CHANNEL BOTTOM WIDTH
CHANNEL BOTTOM SLOPE (DECIMAL)
CHANNEL SIDE SLOPE
WATER DEPTH AT CONTROL SECTION
LATERAL IN/OUT FLOW (+/-)
ENERGY COEFFICIENT ALPHA
MOMENTUM COEFFICIENT BETA
PIER SHAPE CIRCULAR/SQUARE (1/2)
TOTAL PIER WIDTH
HEIGHT OF BOTTOM RISE/DROP

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

.662886
1.66919
1000

NORMAL DEPTH YN =
FROUDE NUMBER F =
CRITICAL SLOPE SC =

.683452
4.0476
5.04234E-03

8 DISTANCE AT THIS SECTION 140

••
MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 85
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

.637687
1.60525
1000

NORMAL DEPTH YN =
FROUDE NUMBER F =
CRITICAL SLOPE SC =

.659164
4.04075
5.09702E-03

9 DISTANCE AT THIS SECTION 160

•

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 90
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

.616492 NORMAL DEPTH YN =
1.54704 FROUDE NUMBER F =
1000 CRITICAL SLOPE SC =

:iZl b- /2.CJ

.637045
4.01739
5. 15018E-03



•
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 1000 CFS

2-24-86

INPUT ANp OUTPUT

10 DISTANCE AT THIS SECTION 180

MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 95
CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0

TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

.59789
1.49377
1000

NORMAL DEPTH YN =
FROUDE NUMBER F =
CRITICAL SLOPE SC =

.616796
3.98719
5.20187E-03

11 DISTANCE AT THIS SECTION 200

•
MAX. PERMISSIBLE VELOCITY 0
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 100

CHANNEL BOTTOM SLOPE (DECIMAL) .1

CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0

ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0

TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

.581087
1.44481
1000

NORMAL DEPTH YN = .598175
FROUDE NUMBER F = 3.95524
CRITICAL SLOPE SC = 5.25214E-03

12 DISTANCE AT THIS SECTION 220

•

MAX. PERMISSIBLE VELOCITY o.
MANNING ROUGHNESS .02
CHANNEL BOTTOM WIDTH 105

CHANNEL BOTTOM SLOPE (DECIMAL) .1
CHANNEL SIDE SLOPE 2
WATER DEPTH AT CONTROL SECTION 0
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0

TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

.565634 NORMAL DEPTH YN = .580978

1.39964 FROUDE NUMBER F = 3.92398

1000 CRITICAL SLOPE SC = 5.30108E-03

.JZZ 0-/2/
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BULLDOG FLOODWAY
SCS

CHUTE DESIGN 1000 CFS
2-24-86

INPUT AND OUTPUT

13 DISTANCE AT THIS SECTION 240

MAX. PERMISSIBLE VELOCITY
MANNING ROUGHNESS
CHANNEL BOTTOM WIDTH
CHANNEL BOTTOM SLOPE (DECIMAL)
CHANNEL SIDE SLOPE
WATER DEPTH AT CONTROL SECTION
LATERAL IN/OUT FLOW (+/-)
ENERGY COEFFICIENT ALPHA
MOMENTUM COEFFICIENT BETA
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

•

•

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

.551259
1.35781
1000

NORMAL DEPTH YN =
FROUDE NUMBER F =
CRITICAL SLOPE SC =

.565038
3.89457
.0053487

J1I D-/2.2..
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PAGE 7
BULLDOG FLOODWAY

SCS
CHUTE DESIGN 1000 CFS

2-24-86 .

SUMMARV

ITEM SECTIONS
NO. 1 NO. 2

DISTANCE = 0.000 20.000
WATER DEPTH = 1.560 1.055
ENERGY HEAD = 3.821 5.33(>

NORMAL DEPTH = 0.904 0.854
CRITICAL DEPTH = 2.245 2. 117
FROUDE NUMBER = 1.752 2.898
MANNING ROUGHNESS = 0.020 0.020
BOTTOM SLOPE = 0.100 O. 100
CRITICAL SLOPE = 0.005 0.005
FRICTION SLOPE = 0.016 0.049
BOTTOM WIDTH = 50.000 55.000
CHANNEL SIDE SLOPE = 2.000 2.000

CHANNEL TOP WIDTH = 56.240 59.222

AREA = 82.867 60.273
HYDRAULIC RADIUS = 1.454 1.009

NO. 3
40.000

0.896
5.959
0.811
2.005
3.409
0.020
0.100
0.005
0.072

60.000
2.000

63.585
55.383
0.865

• ITEM SECTIONS
NO. 4 NO. 5 NO. 6

DISTANCE = 60.000 80.000 100.000

WATER DEPTH = 0.799 0.737 0.695

ENERGY HEAD = 6.283 6.329 6.210

NORMAL DEPTH = 0.773 0.740 0.710

CRITICAL DEPTH = 1.906 1.818 1.740

FROUDE NUMBER = 3.749 3.935 4.021

MANNING ROUGHNESS = 0.020 0.020 0.020

BOTTOM SLOPE = 0.100 0.100 O. 100

CRITICAL SLOPE = 0.005 0.005 0.005

FRICTION SLOPE = 0.090 0.101 0.108

BOTTOM WIDTH = 65.000 70.000 75.000

CHANNEL SIDE SLOPE = 2.000 2.000 2.000

CHANNEL TOP WIDTH = 68.196 72.949 77.778

AREA = 53.210 52.695 53.059

HYDRAULIC RADIUS = 0.776 0.719 0.679

•
.:zzz b-/23



BULLDOG FLOODWAY
SCS

CHUTE DESIGN 1000 CFS
'2-24-86

SUMMARV

• ITEM SECTIONS
NO. 7 NO. 8

DISTANCE = 120.000 140.000

WATER DEPTH = 0.663 0.638

ENERGY HEAD = 6.006 5.768

NORMAL DEPTH = 0.683 0.659

CRITICAL DEPTH = 1.669 1.605

FROUDE NUMBER = 4.048 4.041

MANNING ROUGHNESS = 0.020 0.020

BOTTOM SLOPE = 0.100 0.100

CRITICAL SLOPE = 0.005 0.005

FRICTION SLOPE = o. 111 o. 112

BOTTOM WIDTH = 80.000 85.000

CHANNEL SIDE SLOF'E 2.000 2.000

CHANNEL TOF' WIDTH = 82.652 87.551

AREA = 53.910 55.017

HYDRAULIC RADIUS = 0.650 0.626

NO. 9
160.000

0.616
5.525
0.637
1.547
4.017
0.020
0.100
0.005
0.112

90.000
2.000

92.466
56.244
0.606

ITEM SECTIONS

• NO. 10 NO. 1 1 NO. 12

DISTANCE = 180.000 200.000 220.000

WATER DEPTH = 0.598 0.581 0.566

ENERGY HEAD = 5.292 5.075 4.874

NORMAL DEPTH = 0.617 0.598 0.581

CRITICAL DEPTH = 1.494 1.445 1.400

FROUDE NUMBER = 3.987 3.955 3.924

MANNING ROUGHNESS = 0.020 0.020 0.020

BOTTOM SLOF'E = 0.100 O. 100 0.100

CRITICAL SLOPE = 0.005 0.005 0.005

FRICTION SLOPE = O. 111 o. 110 0.109

BOTTOM WIDTH = 95.000 100.000 105.000

CHANNEL SIDE SLOPE = 2.000 2.000 2.000

CHANNEL TOP WIDTH = 97.392 102.324 107.263

AREA = 57.515 58.784 60.031

HYDRAULIC RADIUS = 0.589 0.573 0.558

•
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BULLDOG FLOOD WAY
SCS

CHUTE DESIGN 1000 CFS
2-24-86

•

•

•

ITEM

DISTANCE =
WATER DEPTH =
ENERGY HEAD =
NORMAL DEPTH =
CRITICAL DEPTH =
FROUDE NUMBER =
MANNING ROUGHNESS =
BOTTOM SLOPE =
CRITICAL SLOPE =
FRICTION SLOPE =
BOTTOM WIDTH =
CHANNEL SIDE SLOPE ==
CHANNEL TOP WrOTH =
AREA =
HYDRAULIC RADIUS =

SUMMAR V

SECTIONS
NO. 13

240.000
0.551
4.691
0.565
1.358
3.895
0.020
O. 100
0.005
0.109

110.000
2.000

112.205
61.246

0.545

/1/ b-/2S-
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•••••••••••••••••••••••••••••
• •
• FLOW PROFILES CALCULATION •
• VERSION NO. 1.0 •
* •
• *.**••*•••••*••••••*••*•••••

BULLDOG FLOODWAY
(PROJECT)

SCS
(CLIENT)

TAILWATER 3000 CFS
(TASK)

3767.400
(CHARGE NUMBER)

2-24-86
(DATE)

BY CJM
(NAME)

5G
(CHECKER)

EBASCO SERVICES INCORPORATED

JlZ D-12(o
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•

•

PAGE 1
BULLDOG FLOODWAY

SCS
TAILWATER 3000 CFS

2-24-86

ENGLISH UNIT--- CFS,FT,LB AND G=32.2,C=1.486

TOTAL NUMBER OF CROSS-SECTIONS 2
FLOW ALONG MAIN CHANNEL 3000
COMPUTATION STARTS FROM DOWNSTREAM -1

/1/ b -;2. 7



o
.027
100
.0003

•

PAljt.. L

BULLDOG FLOODWAY
SCS

TAILWATER 3000 CFS
2-24-86

XNPUT AND OUTPUT

1 DISTANCE AT THIS SECTION 1

MAX. PERMISSIBLE VELOCITY
MANNING ROUGHNESS
CHANNEL BOTTOM WIDTH
CHANNEL BOTTOM SLOPE (DECIMAL)
CHANNEL SIDE SLOPE 3
WATER DEPTH AT CONTROL SECTION 7
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1

MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y = 7
CRITICAL DEPTH YC = 2.94388
CHANNEL FLOW Q = 3000

NORMAL DEPTH YN = 7.54902
FROUDE NUMBER F = .255571
CRITICAL SLOPE SC = 7.69518E-03

'.
2 DISTANCE AT THIS SECTION

MAX. PERMISSIBLE VELOCITY
MANNING ROUGHNESS
CHANNEL BOTTOM WIDTH
CHANNEL BOTTOM SLOPE (DECIMAL)
CHANNEL SIDE SLOPE
WATER DEPTH AT CONTROL SECTION
LATERAL IN/OUT FLOW (+/-)

ENERGY COEFFICIENT ALPHA
MOMENTUM COEFFICIENT BETA
PIER SHAPE CIRCULAR/SQUARE (1/2)
TOTAL PIER WIDTH
HEIGHT OF BOTTOM RISE/DROP (+/-)

2

o
.027
100
.0003
3
o
o
1
1
(I

o
o

•

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

7.0001
2.94388
3000

NORMAL DEPTH YN
FROUDE NUMBER F
CRITICAL SLOPE SC

=
=
=

7.54902
.255565
7.69518E-03



PAGE 3
BULLDOG FLOODWAY

SCS
TAILWATER 3000 CFS

2-24-86 .

• SUMMAR V

ITEM SECTIONS
NO. 1 NO. 2

DISTANCE = 1.000 2.000
WATER DEPTH = 7.000 7.000
ENERGY HEAD = 7.195 7.195
NORMAL DEPTH = 7.549 7.549
CRITICAL DEPTH = 2.944 2.944

FROUDE NUMBER = 0.256 0.256
MANNING ROUGHNESS = 0.027 0.027

BOTTOM SLOPE = 0.000 0.000

CRITICAL SLOPE = 0.008 0.008

FRICTION SLOPE = 0.000 0.000
BOTTOM WIDTH = 100.000 100.000

CHANNEL SIDE SLOPE = 3.000 3.000

CHANNEL TOP WIDTH = 142.000 142.001

AREA = 847.000 847.014
HYDRAULIC RADIUS = 5.871 5.871

••

•



•

•

•

*****************************
* ** FLOW PROFILES CALCULATION *
* VERSION NO. 1.0 *
* *
*****************************

BULLDOG FLOODWAY
(PROJECT)

SCS
(CLIENT)

TAILWATER 1000 CFS
(TASK)

3767.400
(CHARGE NUMBER)

2-24-86
(DATE)

BY CJM
(NAME)

SG
(CHECKER)

EBASCO SERVICES INCORPORATED
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•

PAGE 1
BULLDOG FLOODWAY

SCS
TAILWATER 1000 CFS

2-24-86

ENGLISH UNIT--- CFS,FT,LB AND G=32.2,C=1.486

TOTAL NUMBER OF CROSS-SECTIONS 2
FLOW ALONG MAIN CHANNEL 1000
COMPUTATION STARTS FROM DOWNSTREAM -1

-iLL j) - /3/



INPUT AND OUTPUT

PAGE 2
BULLDOG FLOODWAY

SCS
TAILWATER 1000 CFS

2-24-86

• 1 DISTANCE AT THIS SECTION 1

3
5

o
.027
100
.0003

MAX. PERMISSIBLE VELOCITY
MANNING ROUGHNESS
CHANNEL BOTTOM WIDTH
CHANNEL BOTTOM SLOPE (DECIMAL)
CHANNEL SIDE SLOPE
WATER DEPTH AT CONTROL SECTION
LATERAL IN/OUT FLOW (+/-) 0
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
PIER SHAPE CIRCULAR/SQUARE (1/2) 0
TOTAL PIER WIDTH 0
HEIGHT OF BOTTOM RISE/DROP (+/-) 0

WATER DEPTH Y = 5
CRITICAL DEPTH YC ~ 1.43776
CHANNEL FLOW Q = 1000

NORMAL DEPTH YN =
FROUDE NUMBER F =
CRITICAL SLOPE SC =

4.00332
.145728
9.60128E-03

•
2 DISTANCE AT THIS SECTION

MAX. PERMISSIBLE VELOCITY
MANNING ROUGHNESS
CHANNEL BOTTOM WIDTH
CHANNEL BOTTOM SLOPE (DECIMAL)
CHANNEL SIDE SLOPE
WATER DEPTH AT CONTROL SECTION
LATERAL IN/OUT FLOW (+/-)

ENERGY COEFFICIENT ALPHA
MOMENTUM COEFFICIENT BETA
PIER SHAPE CIRCULAR/SQUARE (1/2)
TOTAL PIER WIDTH
HEIGHT OF BOTTOM RISE/DROP (+/-)

2

o
.027
100
.0003
3
o
o
1
1
o
o
o

•

WATER DEPTH Y =
CRITICAL DEPTH YC =
CHANNEL FLOW Q =

4.99984
1.43776
1000

NORMAL DEPTH YN =
FROUDE NUMBER F =
CRITICAL SLOPE SC =

4.00332
.145736
9.60128E-03

77T ;)-/32..



•

'•

•

PAGE 3
BULLDOG FLOODWAY

SCS
TAILWATER 1000 CFS

2-24-86

SUMMARV

ITEM SECTIONS
NO. 1 NO. 2

DISTANCE = 1.000 2.000

WATER DEPTH = 5.000 5.000

ENERGY HE:AD = 5.047 5.047

NORMAL DEPTH = 4.003 4.003

CRITICAL DEPTH = 1.438 1.438

FROUDE NUMBER = 0.146 0.146

MANNING ROUGHNESS = 0.027 0.027

BOTTOM SLOPE = 0.000 0.000

CRITICAL SLOPE = 0.010 0.010

FRICTION SLOF'E = 0.000 0.000

BOTTOM WIDTH c: 100.000 100.000

CHANNEL SIDE SLOPE = 3.000 3.000

CHANNEL TOP WIDTH = 130.000 129.999

AREA = 575.000 574.979

HYDRAULIC RADIUS = 4.369 4.368

ZIT /)-/33
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.... MEMO TO FILE. DESIGN OF BULLDOG FLOODWAY GROUTED ROCK CHUTE

•

•

On Monday, March 10, 1986, I met with Don Paulus, Lee Sails, and Harry
Millsaps in the SCS Office in Phoenix. Don informed me that the
routings they used in determining that the reservoir level would be up
to elevation 1700 within 1 hour of the start of inflow on Signal Butte
were in error and that we could not rely on the tailwater being high
enough to force the Jump on the Bulldog Floodway chute to occur on the
slope. We discussed the options which include:

(1) constructing a sill or berm in the reservoir area at the end
of the exit channel to creat tailwater,

(2) constructing a pit at the base of the chute to force the Jump
on the grouted rock structure and lining the exit channel since
even if the Jump is forced to occur on the slope by this means the
exit channel velocities will be to high,

(3) not changing the design but relying on the fact that we are in
caliche in the exit channel and adding a 6 foot deep toe wall of
grouted rock at the end of the chute to protect it from
undermining. (we will expect some erosion in the exit channel in
this case) •

After extensive discussion on the advantages and disadvantages of each
option it was decided to go with the third. One of the basic reasons
for selecting this option is that since the channel is behind the
Signal Butte Dam no hazard is created by the instability of the exit
channel and the added costs of the first two options is not Justified.
The fact that the channel is already at the elevation of the floor of
the reservoir, is in caliche, and a deep cutoff is being added at the
end of the chute should protect the structure. Maintenance of the
exit channel will be required. This will be added to the Operation
and Maintenace Plan.

-
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E. FOUNDATIONS DESIGN

As noted in the Geological Investigation Report prepared by the Soil

Conservation Service (SCS), the project is situated within the Sonoran
Desert section of the Basin and Range physiographic province near the
eastern edge of the Phoenix Basin. This basin is subdivided into a

series of lesser structural and topographic basins by a number of fault

block mountains.

The project is located on a pediment of primarily unconsolidated
alluvial fan deposits of Quarternary-Tertiary age. Features of the
project intersect numerous ephemeral washes which have their origin

mainly in the Goldfield Mountains. Loose alluvial deposits of recent

age in the washes. Caliche is intermittently exposed throughout the

project area, especially in the smaller washes, and generally is present

at shallow depths elsewhere. Depth to groundwater is unknown, but it is

at least several hundred feet deep .

Borings and test pits located along the center line of the Apache

Junction Outlet and Bulldog Floodway show the subsurface materials to

consist mainly of silty sands (SM) and clayey sands (SC), with various

degrees of cementation and presence of calcium carbonate (CaC03),
underlayed by caliche. Along the few visible washes which cut across

the dam, the soils are poorly graded sands (SP) generally extending to a

depth of two to four feet. The depth to caliche varies significantly

along the length of the structure from one foot to approximately

twenty-four feet. The caliche varies from fairly soft to hard and

ranges from poorly to moderately cemented. Standard Penetration tests

show that the overburden soils are loose to medium dense extending from
ground surface to a depth of approximately three feet. From this depth
to the top of the caliche, the subsurface soils appear to be dense to
very dense as indicated by the blowcounts recorded. However, five

in-situ density tests performed at depths ranging from five to nine feet

indicate that the soils are loose to medium dense with the dry inplace

densities being only 76 to 92 percent of the maximum densities obtained

from Standard Proctor compaction tests. The caliche is very dense and

breaks down to a gravelly, silty, fine to coarse sand when augered.

III E-l
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Details of the test programs and analysis of results are provided in the
"Phase II - Soils Mechanics Report".

Much of the concrete floodway will rest upon caliche. No special
bedding will be placed under the bottom slab, either on the caliche or

other soils. Non-caliche soils will be compacted before construction of

the channel to avoid possible settlement.

The energy dissipator at the end of the concrete channel is designed
with a grouted riprap chute and stilling basin, a total of 300 feet to

the beginning of the unlined earth channel.

Grouted riprap will be provided upstream from each of the inlets to the

floodway in the region where velocities may be high and s our may occur.

The earth channel has a bottom width of 100 feet and side slopes of
3: 1. No special treatment will be required to withstand maximum

velocities of about 3.5 fps .
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F. STRUCTURAL DESIGN

F.l General

Structural design of floodway concrete walls and floor was based upon

the following parameters:

Moist Unit Soil Weight
At-Rest Lateral Earth Pressure Coeff.

Surcharge From Wheel Loads

Drainage

130 Ib/ft3

0.60

equivalent to 2 ft

additional fill

3 in. diameter
weep holes ~ 8 ft.backed

by longitudinally

continuous filters.

•

•

The drainage will effectively reduce the uplift to an amount well below

the gravity forces .

Minimum wall thickness has been established as ten inches. A one-inch

wearing allowance is provided on the bottom slab of the chann'
joints are provided between the slab and the walls.

Doweled expansion joints will be provided at intervals of 30

the floodway.

Alternatives examined in the study and design phases, in ar

minor changes in some of those items described above, were a'

1. Inlets locations were moved to correspond to corrected

natural drainage channels.

2. Inlets 4C, 58, and 6A were changed from overflow weir to curved side

channel inlets to reduce extensive ponding which would occur because

of the topography .
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F. STRUCTURAL DESIGN

F.l General

Structural design of floodway concrete walls and floor was based upon

the following parameters:

Moist Unit Soil Weight
At-Rest Lateral Earth Pressure Coeff.

Surcharge From Wheel Loads

Drainage

130 lb/ft3

0.60
equivalent to 2 ft

additional fill
3 in. diameter

weep holes ~ 8 ft.backed
by longitudinally

continuous filters.

•

•

The drainage will effectively reduce the uplift to an amount well below

the gravity forces .

Minimum wall thickness has been established as ten inches. A one-inch

wearing allowance is provided on the bottom slab of the channels. Keyed
joints are provided between the slab and the walls.

Doweled expansion joints will be provided at intervals of 30 feet along

the floodway.

Alternatives examined in the study and design phases, in addition to

minor changes in some of those items described above, were as follows:

1. Inlets locations were moved to correspond to corrected locations of

natural drainage channels.

2. Inlets 4C, 58, and 6A were changed from overflow weir to curved side

channel inlets to reduce extensive ponding which would occur because
of the topography .
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3. Inlet 4G was changed from overflow weir to curved side channel inlet
to eliminate the hydraulic interference caused by the short floodway

reach between inlet 4F and 4G.

4. Weep holes and drainage behind concrete floodway walls were included

to reduce wall loads and possible uplift on bottom slab.

5. Floodway channel walls were established at a constant thickness from
bot tom to top with a minimum of 10 inches, to facilitate

construction.

6. Road bridge abutment walls at Ironwood and Meridian Roads will be

incorporated with the Bulldog Floodway channel walls to minimize

construction costs.

7. Continuously reinforced U-shaped sections were chosen as compared

with structurally independent retaining walls with a slab between

the two walls. This was based on lower or equal cost and greater

resistance to uplift by the integral section.

8. Decisions were made to fill behind all channel walls up to within
six inches of the top and to use colored concrete for all

structures. Both were for reasons of aesthetics.
"

9. Washes will be filled behind inlets sufficient to eliminate ponding.

There are no utilities which will be affected by the Project known at this

time .
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4E I - '1 )I s: lJ.j·7 ~10 ~.IcSi . .

;: M = NtC ( .)/1'/;'~ X G/).sM~ of c",s ~ AA: 5/JJ /\.::

S,Nh~/.t~/NAL -f $1 "'hAiu,J,)..X t ushl SIN/t;X)

p. s-J

se1/e-8' .zIT ;---8'



/" : , / t 1,:' .;.

SHEET -..!E...- OF 84
37b1 '7 1) DEPT. L~ 3

OFS NO. - 20 NO.-=:;;.,.::r::L......c.__

-.
1<' ~ I SO.

EBASCO SERVICES INCORPORATED

ev ",J ~L_ DATE~
CHK~DATE~
CLIENT USDA-SOIL eUNSER\.IATION SERVICE

~IWJECT - ApACHE.BII: I Oi"18 EI oem cm~T80I PRO.IFCT

SUBJECT
18" WIDE CJ./.iY"'ti-L

l',,
..-+-

,
L =18

A '= .Ibsob

>..L = 2. '77/08

SINAL = ~/b7 1INh;'L = 9,7 3 1

M- ~/ol MO A '

. l' /•
I I I. I

/' FoQ... )<:; ~ x. -=- IZ AX =- /).9 1 ~ A'X - l.f81,

A = 1.lb-'(-(),foJ+ ,.537tp,rZr ~.561t.'S'5 1" '.bij(.E31'-

: - D. ~b .,. /. ifI 1" /.If b of 3, 08 c b. 0

'fv1 = 0./01 X ;'.0 :; 0." I /v1 () -

z. Fcfl.... X =2 X =/6

A = .3~"'J( -.877 1'1.055 II 0.48 l' ~.18K .'tJof{;, 'f 7.0501\ .3 2 1­
_ -. 3 t) ., D, S / of '-. b 0 of- 2. Z 8 = i./

fvf • ~ 10 ( 1( '1. 1!vIiF- o.? 2 !vi0 -

3, ~4.. )( = 4 )( = It
/

A?: = Z.3/
~

_._,.·_A = C.?I)( -'~7 ~ I,l.z&:, I( D.]4 of 4.9f ~P.77 tS,()8J(~~/3.J

= -.48.,. ~·11 -t 3.94 + J,II =]. '1'8 --

1--1 = 0./01 x 7.#- 8 = D·7SHo ---

581/1-81

,

-
777 F- 9



IHEET~OF ~4
:» 2I., .3 ~ DENPOT., ~~OFS NO, -« e F -bv ::....:,:::. 2.

EBASCO SERVICES IHCORPORATED

BY N IJ 1 DATEWb/f{,

CHKO.BY~DAT~~
CLIENT USDA-~WIL Cor~SERVATIONSERVICE
~I'OJ~CT APACHE-BilL LOO:; ~LOOO CONTROL PRO.lECT

LtJ
" /

SUBJECT

I

- _.__..-
,

I

AX - tJ. 87361 ' Ax = 4.2Z.~5'-

,
L=;3~ .~=./Jf5'4 -t:I'-'
,>...L :. .1,Jfs~4 J( 35 -. 5,b' 7 > 7f

b)
""

M.

E
t

xj. K' ~.
~, N >... L = - . 9 2 7. ~IN h >.. L c: 8 I.7'; L ~ ~ 5 > ;I
M = M D (!J-'lhAX ~5AX+ ~h",')( $11./;" { t 5,,Jh~ ~>.. )(+~ShA><' 51
" f/~).. L t f/~"-\ L

Mo= A = . ~ 1237 / M~~
-J!l. 7+8/. 7~

, I

F~I<.. X = f.o A X=:., S82S-~. Ax:: tf. ~/p,~1- )( E3/.lJ

A:= .'/~()7S)(-.1962.'t1.171f.ix·.18"S-+4S.676 1l • B~s-o~ 1'-ts:,e7 x.5:roz.

= - .120 +(-1./5) +3e./'f + :z.S,I1- -= "2.,,/

Iv1 = • "IZ 3 7 I )( 6 2', I ~ c = l), 7"7 /Vf D

•
A:. .98'37 ~(-.ft,7(,o)t 1,~o67 1<-.882.7 ~ ~4, 13-.. .,f/-11.,.34.1S" x .7"8)

- - .4C.5 ~ -1.2J/.Z T 21. Cfl T 2~.18 ~ 4-~. ~8

M = , f) 1~ J 7I )( '16. 3 ~ = a5"7'" M ~ "

X & a,l)

A = !,'ifol} tC-.7-'1 ., Il57"..,7/ 0 1, .,. z5.'I'7 Jl • 31'-17t ~!.~/1(.e;187

- -1,02. t (-I.~S) tiP. f)", .,. z~.Jl.t = ~/.Z.3

Me .0/2.37 11 3/.Z~ = D. 38b9' M# .

.X _= 10. D
,

'X • 25

A - 2,02, J(-.t377~ ;2.'2b~x.·.47i+ '9,05X·1141 t '.1..plJl rq9~f
_ -1.7B -t -/.otB-t 2,/7 -t /t!.91 = /8,zs

M = , /) 1 2 3 7 K I ~, 2 S -, 22'- M"

111/8.. 1 71TF-/o



EBASCO SERVICES INCORPORATED

BY N. h ..T. 16{pIRk .....T~.F 84-
CHKO.BY~DATE~ O"5NO.3767'.J~~ DE:6: ?4-3

CLIENT • USDA-SOIL CONSERVATION SERVICE
~M>JECT - APACHE-Bill I DOG FLOOD CONTROL PROJECT

I
SUBJECT I2ULLbfjt::a FLIl(J[) W,A r 'S WtlHi eJ/4A1A/E '-

.FJ ); >< =/2. 0 x X =. /, 7i!76 8
I

K =23.

A:; 2,7S35x-,17B1 f 2.'1577 (-.z D 7o ", /4.~311t-.17bO -r /4, 2 7 r(,18~!;

- - z. 7 ~ 3 -. ~I 1. - Z, 5/ of /4: t>1 = 8. 20

1-/1= o./o/v(,

I

X • Z/ ",

ALIz. = Z.548:>

5,,·/ h ¥ LoS¥- -+ ,""sJPf f',J ¥
'SIN .A. L r 11N J,). L

X :/7.5

A :: (~.77bt!f X-.11iP5' -; 1.?~6S- x ,083/ +/~6Z3 "-"',lis/ -t/~'7

:. - 3.7b + '" 3Z- ".{- 4.71 ) t 1. s z. = I. 2{
fv1:t>

•

.,-- -"__...:::::==;=-::::'('):::.,;4~3~4-:"::"D ....,...._) M •

•
581/e-81 III j:"-/I



OFS 1'10.

BY N~...
CHKO. BY ATE

EBASCO SERVICES INCORPORATED

YI "IF"
1//7ZKl:,

I
CLIEI'IT ---------:>">-ttUSSfD~A~.S~Om:IL:_1C3tOffiNfSSEfERfoV'_AATtilt11OPPi-~-5SHEA~VliffG7tE-----------

~M)JECT ----,,-- APACHE-BULLDOG FLOOD CONTROL PROJECT
1

SUBJECT

••
i
I.----.. - ~

I)

L =3:>'

A = . /(,5"0 ~ ~ & "

/-..L :: 5.777
!lIo/.A.L :: - 0.481- ' 5/NhAL = /'/..313

MD A
/v1 .: = . e c ~ 2./S M" A

- . If 8 4- 1" 16/,.3J'3

X~ ~/-O X';:::. 2'1
I

.>. 'X =.'110.3 b AX .- 4.78674

A -:" 1.161l· 0742 1" 1.532 K -1.0 -f S9.9Sj(-·~4t3f+Si·fjbJ(.83"z..

•
- 0.,. (- /. S., 2.) r J '2. 87 7" 5"0.14 = 8/, II- 7

M= o.so6Mo

I ,

x = 8.0 J< - ;Z 7
. I

.AX = /.32 0 4,8, /IX· 4.4S-6 .

A: /,731 J( ( •• 2$-) of :Z.O 1C (-.<f'='.J'" ~.3.~7J(.2.477 -t~J,t;8 .1(.9688

=- C'. 4 -., /,fi:Z -t / O. ~ r -+ 4/. 7f • S" O. / D

M :: 0.3/1 M~

,
X t 10. X ': 2.s-

I

)L~ ~ /. c.S'O '- AX.: ,I/..IL~S

A,:: 2.5{)( (-.$5) l' Z·7" (-.i".3:i) 1 30.?7 I( (-.0 f).,. 30.97)( I. D

- -I, t.t - 2.2. -~.~ l' 31 - :24-·7
M=~/S5M,

'.
581/''''' /17 F-/2
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EBASCO SERVlCES INCORPORATED '2

BY N.,.b DATE Y1h!f' SHEET~OF t5f
CHKO. BY 'DATR lin/ilL ~767 -300 DE"T. ~.>...~ OFSNO. _ _ NO._::::z:...a.....:;..._

CLIENT USDI'. SOIL CONSERVATION SEAVle~
~I'OJECT - APACHE-BULLDOG FLOOD CONTROl PRO IEeT

/
SUBJECT 8",'1)06 FL¢o~WAr ;zz w//)c CHANN~L·

C) L =22
1

- A =.13C)8 (1:=-1 5 °)

AL = 22)(01308 ~ 2877(.
'SINAL. = ,2~O~;'.

, ~ I i? hAL: ~. F':5 7 C::,

A = o. /0'17 Me A-------

A A '___ M '() / I' I'
(VI ( s,,,,h>..x ~~ x 1- ~~ J, >..)( fIN>" x 1" .IlIv hAx. ~

$IN/\ L t 51N hA.L ..,. t.<;~ h '" x' ~",J A x)

M~

roR. x: 7
I I>< =- 15'

I

/\X =. t'.1/5 (., . Ax = -/.'1" z..

'. ~

A = /, 64r ~-.381?:>-t 1,"'fl.73x...'1z.~r-t3,Jf8{"J<. .-(,°1~ .,. >.'27 I( .711.1

:: - P, If t /, 3 f 0 t z, / z 'f + 2, 5 7~ =- 5, 91 .
M = 1/.65~H"

,
F~tZ X = 8

1

)<. =1'1-
.-

/,,\X I: /. 0461-, A?( =- /. 83/ 2..

A: l,zq.8/)( (-.2s7~7)'" I.S~93)(.~('b28 1 ],oJ/-oS7l(p,S-007

t ~. 2 D 0 f3 )t • 8 6 ~ fe,

=- 0. '3 z1 3 + /. S 4 S 'f -t I, ~ 2. 2. 'f + Z. 7 7 / = s. ~ I 75

.2ZI F- /3

{III/ AL + Suv A L

/,9t39z J( .13/17 + ~,22l:J4 )(, '1113
.z,"ofj 3 + e. B '57'

= •~#Ir + ~ (. 6or-.~(/--/.rJ:.. ~f3

-.f~12.. )<:./1

sel/S... 1

••



SHUT -.!.1-. 0' 84
0"1 NO. 3767 - :3 "''' Dl:~::RJ"3

EBASCO SERVICES INCORPORATED

OY tJ~Dm~
CHKD.•Y~DATE~

CLIENT USDA-SOIL CONSERVA liON SERVICE
~.-oJECT APAC4~ Rill.' DO~ 'I noD rmlTOol oODlceT

I

8uLt 1204 FLaoDWA'( 22 WIDE- CliANNEL
au.JECT

•
- '1'--;---"~

, .----_ .. ~

I
'

--t ; . - .._'_ ... -' ' I

-~ .. --,-- -- ,,--: - '-,-_._._~

. :_._--_.,.-L =.22 '-t =.// ..---A j; .•'-1/:' 5 Q b. --t

_ _ . ~-A.L :. :3.63 J 3 ->..1[- .._ - _-. ..

M:: +~S U t,f.2 (j. 7 A "db _. -- - _. _.---+._ ._-

I . ,

X = 3. () ;( .. ./'I. .A X : .4-4- 95. ..A~ • ..3. /3. b --

,
: - ; .. -
, I

,
._-- ..

A =- ,S/54 ~ ~/, [) -t IllS x . DO ~ ., 'J.I/~ Jt ~~ 7 ~ i of lIs / l' , tf7S" .

. .-: /5,0 b . .. -- - --.---. __

10: Is. ob ~. OS 'I- '12 t+ 7 M{) = 0, ~2 u~, ----

••
X : 5. ~

A:: 11.2$ b

-M=.4,,/2bMf)

3 ) . . - X =7. 0 ,A: 7. 8 /

M = . 42S 1-1,

. -.-D

X : II. 0

M:: O,ZS42 M6.

s) _ _ _.;< :. 8. 0 . A c 6, '1-7. . -.M.:: t>. 3~ Z. 10.1,

-i-·-

/1/ F-/7'



j --l--,,
--'--'-~-

IHUT -'.Z..... OF 84
0"1 NO. 3767- .30Q DE:~: 2-!k)

.
.- .........l._ "T'

(-t ~ I'~ I )L-=SO.

. J

.D:. -_A=.,IJ/.£>b1"

).. L. ~ _7.2 B > 3.lIf

EBASCO SERVICES INCORPORATED

~ N.~ DATE 1'1/1:'
CHI(~DAn 4"~/f Ie

CLIENT IISDA·SOIL CO~SERVATION SfR'JIGE

~I'OJECT APACHE·BULLDOG FLOOD CO;~7ROL PROJECT, .

...mT __?~U ~:~f~~~1~ .._5~_ ~IIP~iter._.-._•

. = fvfo A -= . (70 I ~ 76 B Mo A-
725.5" t .8

I
)( = 2...::...E.

•
A-

I

AX = /,OI'lf6 / )( - t ~

(J.ZJ It. 1.0 T 1.5] x -.OZI t 261,' x ~,S2 3 t 262.:> It. B~2)

I.Z./ 't 0 of" 131- 2 rn3.'S' ~ 3f.1. J
k~ O,SOlo-1 o

I I ~

X = /1 - 0 )( ::. 3 f. .A X = I. ~ 0 A;r = s. b 8

A::. (:2.38 ~,B2f -+ 2.r8w..c-.slJ t/'f~.$"~(-.()3)~1'f6.S~/.o

- 1·1~ - /. if 7 - 4·1 r I ~ b.S = /9 z. b

fv1 = O. I Cj b tV! c
I I I

X = /2 -Q X = 38 AX ... 1,748, A'K:=. ~.s~1

-A.: (2.78 11 a7 3 of' 'Z.~b.c -.1>8 t 12'-,'" -./7(0 ""126.<0)(.'181')

.. -2, 0 Z. - z. {; - Z 2, ~ 't I'Z 4, ~ = I t: z. .3
. //(' /

,/ _. tvi - o. I tIf / M,

_ .. _ ..)< = ~'- 0

,
M -. .873 t> / .AA-' = '-. 'fDtBI'

...

•
._-A =- J q 1.x /.0 1 1.4/)(. /21- t 3".3.1 x· '42 T ~o3·4 Jf ~7~7

- 1,0"" z +"'15 + 2~Z'7 c liZ i· ':"1- -
;

1-1 - .~1 M I> ' -i-~'="':' - . -

,
, ,

.'/WI 71T F-/S
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SHEET-.ll OF 84­
01'5 NO. 37b 7- 30 0 OE:6: "2..1:3.yp~ DATE

CHKD.~OATE

EBASCO SERVICES INCORPORATED

V%.2!tb
Z/~/'fh, ,

CLIENT -------A-USDAoSOIl CONSERVATION SERVICE

~ROJECT --=-----....:....:.p:......!...lA~~~e6rfs~t~~lMiPJ~R~IJftr'ttP-~lb~*T-----:-, ----__
APACHE BULLDOG FLOOD CONTROl PBO,IECI 50· WIP& CHANNEL

SUIIJECT

~ ): L.~·;'o I .A =. • IbS-O '- (~=/I) ~_-_._--_- ~

>-.. L:=. B. ;; 5 3 > Tf 1< "K. f x/ I )
j1l'J.)..L =-. qz/tI-¢ Su,hAL -- /91? 5b

. I /, '

(1'1....1/,;. K Urs>...X. -t 4s~)..X $IN)..X.,. ~/N"Ax~x -ICes},).;/( Sir.}/VI = Uo
,1~/41f t/~/1, 5b

= J g---p 0 S;Z D7 Me A

I I /

CI) X = 4 - 0 X. 'X = o. k:> 6 02 tf X = 4 ~ AX =. 7, ~ 7,27 b

.A:: .710~.21"8l-+I,z~")(/16f:,/~ &f11.~?~.78?8 t'l1187 1(0.6 13..3

:: c: I ~ of- I. / ~ t- 7!' ~. 4- -r ~ (/~. 3 '2- := / 3 i ,. ~8

Iv( =- · &rrrD?Z 07 )( /.3 73. c8 = t:'. 725' !vi.
,

>--X =. 7. 2 b2 b

A - /.16oi' )( . '5"5)~- -I- /. z z." x • 8~1/ + 7/2,?~1( .~f8 ~ l' 1/2}tf, !~"z.,

. ~ 5" of /.0'2 t 3" o. "/ ~ + 59 ". 'i ::. 1 ~g. 8

!//= .~!48~M

I

X = B-tJ
/

A?( = I. ~ z /)4 8. A'?c.=. ~.1 3 Z 5 ;a,

A-

=
1·7~)( I 1'1 ~ -f '2.0 I x-. ';of + fi'/2.S!;JI..Zff77 151 2.51' )( ·9~J>j>

',3 7T I. 2 I t /2~.' 5' or Jf' ',S1 :. t, 'Z. "# I

M = O,5z6 },/f.

·e
x = /4.0

1 ,

x:: .3~

= 4.7 0 +(-'.7 0 ) tc-/zB.3!).,. 'lfo,s1 ~ /5,2.6

~ trC

581/1-11



SHEET..l.4- OF ~4
OFS No.37'- 7 - 3"" DE:;;:?4 3BY IJ.~ DATE

CHKO. BY~~ATE

EBASCO SERVICES INCORPORATED

Y2~/fb
2,J~1 ~;.

CLIENT -------ttU~SO"ttA~-S~O"filt'-1"'1CO"tfNttES~EftlR'v'rH./A~T=tfIO»tlNH
8~E~R\fiVIfp.C~E-----------

~I'tOJECT ---------<A""'.P":..IAA~.CoAH~E-~B~UL~LrioDLl",IO~G__+=F.4.JLOI"MO.,l.l,D,l......lJ.lCO~!'-~IT.
LlRJ.J.O~L-,=-P.Q.ROu..u:IF~CT+-- _

I

SUBJECT

._'-)
I

2A-1D ( ~O,~7Z.(.$!$3)-t 3c.r~tB C:-.~3:'.J-

. '1U<J.(j r 1"l11.S-~

= 2 4~ '-/7./f8-.2~ 8/3) = -, t?4 !iA1~

/, z o. '18

A; Z't'tIZ l( /'188 + 3,15371( .IS'S- "'3It.31~(",2.42'f)t~/2.31a-417oZ

-= 2.,~ T / Jf 8 "1 (- 7 s.7).,. .3 0 3. 0 b : 230. 13 .•
x =II

, I'

>';lC -1.8/5t,b, Ax = ~.Jl.j7jf

M: 0, /20 Me

••
581/e... , /1/ F-/7



~e

EBASCO SERVICES IHCORPORATED

BY~ DATE Y;z..o/cf" I+1EET 15 OF 84-
CHK~DATE~ OFSNO. 311z7 -3P'P DE:6: ?j=3

CL.IENT USDA SOIL Cm~SERVATION SERVICE

~I'tOJECT - APACHE-BULLDOG FLOOD CONTROL PROJECT
. ,

SUBJECT BLJLLp06 FLO~DwA-r 28 Wll>E: CltMAI~ L

.__:-- F)
! .

L~2t8_ ~,:.1308

_-AL = _.I3o~ )( 28. -

M: Mo
~/IIJ/\L + riA,) hAL

,

( SI/'JnAxUJ~>",x of Cll$ Is ~x ~,NAx.

of" 1,"11>-.)(' GcsA" + u,St1A)('$/A/AX)_

-'~72 7/9. 'Is' 7
I I

X=7- o X =~1.U)

= A

,-e A:: /.0#,)( (-.'1231) 1 /.~'I93" tJ,384-C,., 7,76q.~ A .'09~ ~18z.!J/(.7? ~

~ •. 9 (p 8;, .,. D,5571 t 4-,7 3 08 t~. 2C~ =10. $.3 - - - --- -

1-4= 45S5M~

I I I

t,2) r"Q.. X=1-D X:ICj, AX=/.177Z.".AX :z.'165

A =. /. AI' i J( •• 7"~ I 1 I. 7 ] '- 7 A I 'I()1- ~ s-. ~ (... .3 ~ 3 ~ t " (>4 A, , Z ., s-

a - I~ I b!> T /. tJ 81 T 2. z."!r' .,. 5. 57 f3 = 7. 7 B 4

1v1: c. if I 0 6, Iv1 b

(3)
I

X = 11-0
I

'" =: '7·
I

A X. : /. V-3 88, A 'X ~ 2, Z. Z- ~ "

.A:. 1,ge1Z)(f-.i:>o7~)t 2. ZZ '4 X.7'1~3" 4.S"&, ... 13/" 'Tf.6J'IJ",'~1

:: -,. 2. 08 "f /, 7 11 8 If of. 0, /P0 + 4. 6 3 ~ b - S, 7 tt 1-
M = 0..3 (J (;'1> M. . . _

Uf-L_ )(.: Ii/- ~J __:-. _._

,e

511/e.. l

"--AL "Al..-' ;..l->.L-----------·

_M: 2MD ~/Nh?: UJS T ~Cco;h r SIAJT= zMe (-'.0'1 JC • 2S72-
S"" AL f sollv\l- I';. 'lSi. 7-.117'1. .

-t " Z 0 ,. Jf~ 6 3):: 4. , 7- tv(0 = D. L.:t f Nt~
/8, 'IS'!$"

III/---/<?



•
EBASCO SERVICES INCORPORATED

BY N· f./~7 DATE Y2 0 ,1<£,- SHEET I to OF 84.
~ J &.1~17c. ')/~ /7- <r" DEF>T. ? ~J ">

CHKD. BY DATE~ OFS No.~L.t.-:::.~:""_~Lr-=----=-,- NO. • :t.<

CL.IENT .,.....;---:...-__..,..,........:_---l-.....,....:.._;......."-r.,:.....,;. ._---------- _

.. . .~-

8uLLlJOy

PROJECT ....:':......- ....:.-.;:----.:._.:....:...:....:.__:...-_---:- _

2~ W//)EC.tlANNE L
SUBJECT

L == 2 '-~ .: ::: II A = I / b 5 0 b

At- = . /t,,$~r;, x 28 - 4.62/'08 ;;.- Tj

)//'JAL = -,99sc.:; SINh;., L .= 50.,3::' 74

- I ~z Me

I

•

I

t) FolZ. X = 3-C X=2S

.Ax = 0.495 AX":; 4.lzb5

A = c-. 5 lSI( -. S5 Eo -f / /25 X -. B3;; T gc.'1 7 )( CJ. ,3:; t 3 c, 711(,475

= -. 21 - . '14 t 2 7- 2.s- of' /4. 7 2 : 4 (/. 74

1'..1 = . () 2 x 4 C, 7f =- 0.!315 Nt~

"
2) Fe::"

A=

"x = b- C' X. _ 22

A X :.. qCjc 3 b .A X' =
I. 1b If -. 8 E ., /. 5 3 x -. 4 7

~. ~ ~ I:; z..

~ /5.3 b ,1(. 54-E ~? of / E r.) J( • .s:. .;

:= - I, C 2 - . 7z. -t /~, 31 -t 15. 8 CJ = z 4. 4

M =- .02 )( 24·1 = 0,4,/ /I-/~

.3 ) T" ~ X ': B ~ c X := :2 C"
I

,/, X ~ /. 3 2 ~.; ~ f:, .A X := ~. 3 C' 1 2.

•

A-:. /74.:-,1/ t7.0)(o./~ -t13.5S,<C,,Z(,I.77

': - 1./ ~ -t~. 3 Z ; 1. 3 ~ l' /3. /7 := /5./1

M:= .02 x /5./1 := 0. 303 /l..fi'

~ c,' :...:, ,:.
• I f

/

se, /s-s 1 III -I---/~
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SUBJECT
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SHUT /8 01" tJ4­
326J- 30:' DE:6: ~i"301"5 NO,

EBASCO SERVICES INCORPORATED

I 0rJf,l;~
(OflS-JgS­

t I
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IV. CONSTRUCTION DRAWINGS

Sixty drawings were prepared for the Project tender documents. The drawing

list is attached.

Two additional drawing indices have been included for convenience in
coordinating structure with drawing. One index is arranged according to

station numbering sequence. The other is arranged according to weir inlet

and side channel inlet numbering sequence .
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• USDA-SOIL CONSERVATION SERVICE

APACHE-BULLIX:>G FL(X)D CONTROL PROJECT

LIST OF DRAWINGS

Ebasco
Sh. No. Drawing Title

Bulldog Floodway and Apache Junction Outlet Channel

2-1 Drawing Index and Project Location Map

2-2 Project Plan and Right-of-Way

Apache Junction

2-3 Outlet Channel - Plan & Profile - Sta 101 + 50 to Sta 115+ 00

• 2-4 OUtlet Channel - Plan & Profile - Sta 115+ 00 to Sta 129 + 00

2-5 T'jp. Details & Sta 101 + 50 to Sta 114 + 10

2-6 Side Channel Inlet No. 1 - Details (4A)

BUlldog Floodway

2-7 Plan and Profile - Sta 129 + 00 to Sta 145 + 00

2-8 Plan and Profile - Sta 145 + 00 to Sta 160 + 00

2-9 Plan and Profile - Sta 160 + 00 to Sta 175 + 00

2-10 Plan and Profile - Sta 175 + 00 to Sta 190 + 00

2-11 Plan and Profile - Sta 190 + 00 to Sta 206 + 00

2-12 Plan and Profile - Sta 206 + 00 to Sta 210 + 00

2-13 Details - Sta 116 + 00 to Sta 131 + 52

2-14 Details - Sta 133 + 00 to Sta 137 + 50

2-15 Side Channel Inlet No. 2 - Details (4B)

2-16 Side Channel Inlet No. 3 - Details (SA)

2-17 Side Channel Inlet No. 4 - Details (4C)

2-18 Weir Inlet No. 3 - Details (4D)

• 2-19 Weir Inlet No. 4 - Details (4E)

2-20 Weir Inlet No. S - Details (4F)
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LIST OF DRAWINGS
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Ebasco
She No.

2-21

2-22

2-23

2-24

2-25

2-26

2-27

2-28

2-29

2-30

2-31

2-32

2-33

2-34

2-35

2-36

2-37

2-38

2-39

2-40

2-41

2-42

2-43

2-44

2-45

2":'46

2-47

0340T

Drawing Title

Side Channel Inlet No. 5 - Details (4G)

weir Inlet No. 6 - Details (4H)

Side Channel Inlet No. 6 - Details (5B)

Weir Inlet No. 7 - Details (5C)

Side Channel Inlet No. 7 - Details (6A)

Weir Inlet No.8 - Details (6B)

Bar Bending Schedule - She 1 (W.l.3)

Bar Bending Schedule - She 2 (W.l.4 & 7)

Bar Bending Schedule - She 3 (Floodway)

Energy Dissipator No. 2 Details

Details - Sta 185 + 60 to Sta 186 + 40; 187 + 72.5 to 188 + 92.5;
189 + 82.5 to 193 + 42.50

Identification Sign

Fence Details

Weir Inlet No.4 - Reinf. Details

Bar Bending Schedule - She 4 (W.I #6)

Side Channel Inlet No.7 - Reinf. Details

Bar Bending Schedule - She 5 (S.C. #7)

Details - Sta 139 + 70.37 to Sta 148 + 77

Bar Bending Schedule - She 6 (Floodway)

Bar Bending Schedule - Sh. 7 (W.l.8)

Side Channel Inlet No. 2 - Reinf. Details

Bar Bending Schedule - She 8 (S.C. 12)

Side Channel Inlet No.6 - Reinf. Details (S.C. 16)

Bar Bending Schedule - She 9 (S.C. 16)

Side Channel Inlet No.1 - Reinf. Details (S.C. ill

Bar Bending Schedule - Sh. 10 (S.C. 11)

Details Sta 165 + 12 to Sta 168 + 12; 171 + 97.5 to 180 + 10
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Ebasco
Sh. No.

2-48

2-49

2-50

2-51

2-52

2-53

2-54

2-55

2-56

2-57

2-58

2-59

2-60

0340T

Drawing Title

Bar Bending Schedule - Sh. 11 (Floodway)

Side Channel Inlet No.5 - Reinf. Details

Bar Bending Schedule - Sh. 12 (S.C. #5)

Side Channel Inlet No.3 - Reinf. Details (S.C. 13)

Bar Bending Schedule - No. 13 (S.C. 13)

Side Channel Inlet No.4 - Reinf. Details

Bar Bending Schedule - Sh. 14 (S.C. 14)

Details Sta 194 + 70.75 to Sta 201 + 80 - Sh. 1

Details at Bridge Crossings

Bar Bending Schedule - Sh. 15 (Floodway)

Details - Sta. 194 + 70.75 to Sta. 201 + 80 - Sh. 2

Details - Sta. 154 + 96 to Sta. 164 + 22

Bar Bending Schedule + Sh. 16. (Floodway)
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• INDEX OF DRAWINGS

ACCORDING m FLOODWAY STATION SEQUENCE

BULLIXX;

From Station To Station Dwgs Numbers Structure Type

101 + 50 114 + 10 2-5, 2-29 Channel

114 + 10 116 + 00 2-6, 2-45, 2-46 Side Inlet U
116 + 00 131 + 52 2-13, 2-29 Channel

131 + 52 133 + 00 2-15, 2-41, 2-42 Side Inlet #2

133 + 00 137 + 50 2-14, 2-29 Channel

137 + 50 138 + 74.75 2-17, 2-53, 2-54 Side Inlet #4

138 + 78.95 139 + 70.37 2-56, 2-57 Bridge

139 + 70.37 140 + 37 2-38, 2-39 Channel

140 + 37 148 + 77 2-38, 2-39 Channel

148 + 77 150 + 27 2-18, 2-27 Weir Inlet 413

• 150 + 27 154 + 96 2-19, 2-34, 2-28 Weir Inlet #4

154 + 96 164 + 22 2-14, 2-29, 2-59 Channel
2-60

164 + 22 165 + 12 2-20, 2-35 Weir Inlet #5

165 + 12 168 + 12 2-47, 2-29 Channel

168 + 12 171 + 0.75 2-21, 2-49, 2-50 Inlet Side C #5

171 + 07.5 171 + 97.5 2-22, 2-35 Weir Inlet #6

171 + 97.5 180 + 10 2-47, 2-29 Channel

180 + 10 185 + 60 2-16, 2-51, 2-52 Inlet Side C #3

185 + 60 186 + 40 2-31, 2-48 Channel

186 + 40 187 + 72.5 2-23, 2-43, 2-44 Inlet Side C 16

187 + 72.5 188 + 92.5 2-31, 2-48 Channel

188 + 92.5 189 + 82.5 2-24 2-28 Weir.Inlet 17

189 + 82.5 193 + 42.5 2-31, 2-48 Channel

193 + 42.5 194 + 70.75 2-2S, 2-36, 2-37 Side Inlet 17

194 + 70.75 195 + 76.29 2-56, 2-57 Bridge

195 + 76.29 201 + 80 2-55, 2-48, 2-58 Channel

• 201 + 80 203 + 00 2-26, 2-40 Weir Inlet 18
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•
INDEX TO WEIR INLETS

I
MARK ! CALCULATI()\JS

!
ON DWGS ON CALC SHEET I SHOWN ON DWG NOS ON PAGE NOS

•

3
4
5
6
7
8
9

4D
4E
4F
4H
5C
68
6C

2-18, 2-27
2-19, 2-28, 2-34
2-20, 2-27
2-22, 2-3~

2-24, 2-28
2-26, 2-40
2-12

17, 18, 19
20, 21, 22
24, 25, 26
31, 32, 33, 34
43, 44, 45, 46
50, 51, 52

INDEX TO SIDE CHANNEL INLETS

I
MARK I CALCULATIONS

I
ON DWGS ON CALC SHEET! SHOWN ON DWG NOS ON PAGE NOS

•
,

(

1
2
3
4
5
6
7

4A
4B
5A
4C
4G
58
6A

2-6, 2-4", 2-46
2-15, 2-41, 2-42
2-16, 2-51, 2-52, 2-58
2-17, 2-53, 2-54
2-21, 2-49, 2-50
2-23, 2-43, 2-44
2-25, 2-36, 2-37

2, 3, 4, 5, 6
9, 10, 11
35, 36, 37, 38
13, 14, 15
27, 28, 2~, 30
39, 40, 41, 42
47, 48, 49




