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PHASE IV - FINAL DESIGN REPORT
BUCKHORN - MESA WATERSHED
APACHE JUNCTION FRS AND FLOODWAY
USDA Soil Conservation Service

Phoenix, Arizona

-

1. SUMMARY

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

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

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

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

The features to be designed are a part of the Buckhorn-Mesa Watershed Flood
Control Project in Arizona. The Buckhorn-Mesa Watershed is located 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 Apache Junction Floodway and FRS portion is 5.72
square miles.

Ebasco's contract consists of five phases as follows:

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

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

I-1
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Phase 2 - Soil Mechanics Report:

Prepare the required Soil Mechanics Report for the selected project
features.

Phase 3 - Preliminary Design

Develop a preliminary design for the selected project features.

Phase 4 - Final Design:

Make all corrections to the preliminary design work and complete the
final design work in accordance with specifications. The final
construction drawings and specifications shall be prepared in
contract form for use in construction contracts.

Phase 5 - Service During Construction:

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

This Design Report covers the work completed under the first four
phases.
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II. DESCRIPTION OF JOB

The City of Apache Junction and new development northwest of Apache Trail in
Pinal County, Arizona are‘subject to damage from the flash floods in the
local washes (natural dréinages) which flow in a southwesterly direction.
The entire area is located in the foothills south of the Goldfield
Mountains. Apache Junction Floodway, Apache Junction Flood Retarding:
Structure and Bulldog Floodway, which run in a northwesterly direction from
the Apache Trail, are proposed to intercept the floodwater in the local
washes and lead it to the Signal Butte Dam.

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

From the consideration 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 could cause loss of human life. The FRS has,
therefore, been classified as a Class C structure - NE Manual Section 520.21.

The project is comprised of the following components:

Apache Junction Floodway

The Apache Junction floodway starts at station 12400 near the west side of
the Apache Trail. It will drain the storm water running along the west side
of the road and will also intercept two washes.

The floodway is a concrete lined channel with a length of approximately 1540

feet and terminates at station 27+37.5 into an energy dissipator and earth
channel behind the FRS. The earth channel is approximately 1250 feet long.
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The floodway will have a concrete drop inlet at the beginning, and two side
inlets for the washes it intercepts. Local runoff along the length of the
channel will be directed to the inlets or to scupper drains which :pass
through the channel wall.

The concrete lined channél 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 at station 28+70 and end at
approximately station 40+90.

Apache Junction Flood-Retarding Structure (FRS)

The Apache Junction Flood-Retarding Structure is an earth embankment with a
maximum height of approximately 22 feet above ground. The embankment is
approximately 8600 feet 1long running generally in the northwesterly
direction.

The storm water from the Apache Junction floodway and the drainage area
above the embankment is temporarily stored behind the embankment and
released slowly through the principal spillway. The principal spillway is
located near the west end of the embankment.

The embankment has an emergency spillway to safely pass excess storm water
without over topping the embankment.

Apache Junction FRS Outlet Structure (Principal Spillway)

The Apache Junction FRS outlet structure (principal spillway) is located at
Sta. 100 + 76.99 of the embankment. The structure consists of one baffle
riser inlet and a 30-inch diameter reinforced concrete pipe buried in the
embankment. The inlet has an ungated opening at the base to provide
complete drainage of the reservoir.

11-2




Apache Junction FRS Emergency Spillway

A concrete baffle block overflow spillway is provided to allow uncontrolled
release of large flood flows which exceed the 100-year flood. The spillway is
located near the west end, of the embankment, with its centerline at station
97+50.

Idaho and Brown Roads

Idaho and Brown Roads cross the Apache Junction FRS and pass through the
storage area. The roads intersect each other a small distance downstream of
the center line of the FRS embankment. The roads will be raised to cross the
embankment with the maximum elevation at 1812.00 feet, two feet higher than
the crest of the FRS, to accommodate burial of utilities without disturbing
the dam. A culvert is provided under each road fill to equalize water levels
and allow for reservoir drainage.
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A. DESIGN OBJECTIVES

The design objectivg 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.

I11-1
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B. BASIS FOR DESIGN

B.1 General Parameters

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

03417
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Hydraulics

NEH - 5

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

Computer Program Dams2

"A Baffled Apron as an Energency Dissipator,™ 7.J. Rhone.
U.S. Department of Transportation, Hydraulic Engineering
Circular No. 14.

"Addition of Sideflow from a Broad Crested Wein to Flow in an
Open Channel at Superctitical Flow" - SCS Paper.

Structure
NEH - 6

NEH - 11

NEH - 14
TR -5

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

Eng. Monograph No. 25 (USBR)
USDA Design Note 21
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3. Soils/Layout

ENG - PO - 18
ICES Lease -~ 11
SMN - 1

SMN - 3

R -2 °

TR - 25

TR - 52

Emillo-2-1902, US Army COE
Sedimentation, 1974 Supplement, Buckhorn Mesa
Soil Test Results

4., Hydrology
NEH - 4

NOAA - Atlas 2

TR - 16

TR - 20

TR -6l

TR - 66

Curve

Hydrology - P04

Hydrology - PO-6 (Rev. 2)
Hydrometeorological Report NO. 49
Number Reduction Factors

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

Buckhorn - Mesa Watershed

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

HRD 108

National Engineering Manual

USDA Design Note 22

III B-2
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B.2

B.3
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Workplan w/Supplement

Geological Investigation Report

SCS Drawings and Reports

Engineering Hydraulics - Ed. by H. Rouse
Phase 1 - Feasibility Study (Ebasco)
Phase II -"Soil Mechanics Report (Ebasco)

Design Criteria

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

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

I11I B-3
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1.0 SCOPE

1.1 This specification covers the design criteria for the various
components of the Bulldog Floodway and Apache Junétion Flood Control project.
Only the basic criteris are stated herein. For detailed design criteria and
design procedure the referenced material should be consulted.

2.0 PROJECT DESCRIPTION

2.1 Purpose

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

it to the Signal Butte Dam.

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

520.21.

ITIIB-7
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2.2 Lazout

2.2,1 The project is comprised of the following components:

a) Apache Junction floodway

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

d) Apache Junction FRS outlet channel

e) Bulldog floodway

Each item is briefly described below.

2.3 Apache Junction Floodway

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

and will also intercept two washes.

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

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

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

portion of the floodway will start from this plunge pool.

2.4 Apache Junction Flood-Retarding Structure (FRS)

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

direction.

IIIE-8
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2.4,2 The storm water from the Apache Junction floodway and the drainage
area above the embankment 1s 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 the embankment. The structure consists of one
baffle riser inlet and a 30-inch diameter reinforced concrete pipe buried in
the embankment.

2.6 Apache Junction FRS Outlet Channel

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

floodway.

2.6,2 The outlet channel intercepts one major wash for which a concrete
lined side channel with drop inlet will be provided. A number of pipe inlets
will be provided in the channel to drain the local runoff along the length of
the channel.

2.7 Bulldog Floodway

2.7.1 The Bulldog Floodway starts from the end of the Apache Junction FRS
outlet channel and ends behind the Signal Butte Dam. The floodway is a
concrete lined channel for an approximate length of 7324 feet and terminates
into an earth channel which is approximately 400 feet long. The earth

channel empties into the Signal Butte FRS Borrow Area.




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

side inlet. -

2.7.3 At the junction of the concrete lined channel and the earth channel a
- grouted riprapped plunge pool-type energy dissipator will be provided.

2.8 Jdaho and Brown Roads

2.8.1 Idaho and Brown Roads cross the Apache Junction FRS and pass through
the storage area. The roads intersect each other a small distance downstreanm
of the center line of the FRS embankment.

3.0 HYDROLOGIC STUDIES
3.1 General

3.1.1 The drainage area for this project is divided into two parts, namely:

8) the northeast area which contributes storm water to the Apache

Junction flood-retarding structure;

b)  the northwest area which contributes storm water to the Apache
Junction FRS outlet channel and the Bulldog Floodway.

3.1.2 The hydrological studies for the northeast area will be performed by
Ebasco, vhereas the hydrological studies for the nmorthwest area will be
performed by Soil Conservation Service, Phoenix, Arizona. The peak discharge
data furnished by SCS Phoenix will be used for the design of Apache Junction
FRS outlet channel and the Bulldog Floodway.

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

Landis Aerial Surveys, Phoenix, for delineation of the drainage basin will be
utilized for the hydrg}ogical studies,

3.2 Floodways and Channels

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

3.2.2 The earth channels will be designed to safely carry the Ploo-year
hydrograph storm without exceeding the permissible velocity in the soil.
Tractive stress analysis will be performed when mecessary to determine an
economical section of the channel. Procedures outlined in TR-25 will be
followed.

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

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

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

larger sub-area as established in the hydrological studies.

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

3.3 Flood-Retarding Structure

3.3.1 The principal spillway will be sized for P;,, hydrograph storm
routed through the spillway such that the maximum pool is drained in 10 days
or less (at least 85 percent of the maximum storage is drained in 10 days or
less - TR 60).

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

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

. 3.3.4 The freeboard over the maximum water level attained during passage of

the emergency spillway hydrograph storm will be adequate for wave action or
frost. The freeboard will not be less than 3 feet. (TR-60) '

3.3.5 The emergency spillway will have sufficlent 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 £111 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 st-year hydrograph storm routed through the

spillway.

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

feet or less across the road embankment.

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

IIIB-12
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3.4.4 Differential head across the road embankments will be accounted for
while determining the maximum water level due to the epergency spillway or the
freeboard hydrograph storms. The top of the FRS embankment will be fixed for
the required freeboard over the maximum water level determined as stated above.

-

4.0 SEDIMENTATION

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

Buckhorn - Mesa Watershed".

5.0 HYDRAULIC DESIGN

5.1 Floodways and Channels

5.1.1 A1l floodways and channels will be designed in accordance with TR-25
and NEH-5. The various assumptions made for the design of the concrete lined

channels and the earth channels are discussed below.

5.1.2 For the design of concrete lined channels the following assumptions

are made:

a) The coefficient of friction 'n' in the Manning's equation is
taken as 0.015. NEH-5 Table 5.4.1 recommends 'n' = .014 to
.016. A value of n = .015 is assumed because of infrequent use

of the channels.

b) The concrete lined chamnels will be designed for supercritical
flow for economy if the channel alignment permits supercritical
slope in the channel.

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

second.

IIIB-13
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5.1.3 For small inflows in the channel the side inlets will be designed in
accordance with the study performed by SCS for addition of sideflow from a

broad crested weir to a flow in an open channel at supercritical velocities.
The same approach will be used for small pipe inlets.

-

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

TR 25.

5.1.5 For stability of supercritical flow and the design of side inlets the
Froude No. ¥, 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:

Q= cL 72 where ¢ = 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 0.1d will be
provided for rectangular channels and 0.2d for trapezoidal channmels. For the
supercritical flow condition a freeboard of 0.2d will be provided for
rectangular channels and 0.25d 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 Superelevation will be provided in the channel at the curves in
accordance with the following equation for supercritical flow conditions:

vb

S=1.2 E_E

where R = Radius of curve.

I1IB-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, 1f such a ditch
cannot be connected to the natural wash. Corrugated metal pipe will be used
for these inlets, for which the coefficient of friction 'n' 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

¢) the average velocity of flow will mnot 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 DAMS 2.

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

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

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 may 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 will be straight
for a minimum distance of 30 feet upstream of the control section and for a
distance of half the hase width of the embankment downstream of the control
section. This portion of the channel will be horizontal and the same width as

the control section.

5.3.3 The exit channel of the emergency earth spillway will have sufficient
capacity such that the flow downstream of the control section is supercritical
for a discharge greater than 25 percent of the freeboard hydrograph storm

outflow - TR52.

5.3.4 Baffle Block Spillway will be deéigned in accordance with Engineeriug
Monograph No. 25, Bureau of Reclamation. The maximum intensity of flow
recommended in the Monograph is 60 cubic feet per second per foot. Higher
intensity of flow can be permitted, if required, as recommended by T J Rhone
in, "A Baffled Apron as a Spillway Energy Dissipator”. However, in the

. absence of hydraulic model studies, the maximum intensity of flow for the
freeboard hydrograph storm will be limited to 100 cfs/foot. The Type C Drop
Structure will be designed in accordance with NEH-1l.

5.3.5 The hydraulic design of the structural concrete spillway will be
based upon 2/3 of the freeboard hydrograph storm outflow. The spillway will,
however, be capable of safely passing the freeboard hydrograph storm outflow -
TR60.

5.4 Energy Dissipators

5.4.1 Plunge pool type 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 Epergy Dissipators for Culverts
and Channels, Hydraulic Engineering Circulsr No. 14, U.S. Department of

Transportation.
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. 6.0 STRUCTURAL DESIGN
6.1 Materials

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

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

6.1.2 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 A615 can be substituted for Grade 4V 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
Culverts and Underdrains”™. Corrosion protection will be provided in
accordance with SCS Specification NEH-20 Chapter 2.

Y

6.1.6 Structural Steel = Structural steel, if used, will conform to ASTM

A36.

6.1.7 Earthfill for the Embankment -~ Suitable soil as excavated from the
borrow areas after clearing, grubbing and stripping of the top soil, will be
used for the construction of the FRS embankment.

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

6.1.9 Riprap - Riprap material as designated on the drawings will be used
for protection of soil against erosion in levees or dikes for the emergency
spillway, inlet structures and emergency spillway outlet channel. Grouted
Tiprap 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 spillway conduit. Material
will be desigﬁed in accordance with SCS Soil Mechanics Note 1.

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

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

IIIB~18.
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b) The upstreanm slope of the embankment to be a minimum of 2.5
horizontal to 1 vertical. The slope may be flatter if required
by stability analysis. A v

c) The downStream slope of the embankment to be 2 horizontal to 1

vertical.

d) A seismic coefficient of 0.1g for Zome 2 (Figure 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 investigations. The lateral earth
pressures will be determined in accordance with "Engineering Design Standards

for Far West States”.

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

Condition Factor of Safety

1. Reservoir at crest of emergency spillway:
a) without seismic forces 1.5
b) with seismic forces \ 1.1

2. Reservoir at freeboard storm elevation

a) without seismic forces . 1.1
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The stability of the upstream face of the embankment will be investigated for
the rapid drawdown with partial staturatiom.

6.3 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 ﬁill be assumed
outside the walls for the channel flowing condition, whereas water will be
assumed outside the wall for the channel empty condition which may occur
imnediately after the passage of the storm flows. The water level will be
assumed up to the top of weep holes, if provided.

6.4 Principal Spillway

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

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

II1B-20
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6.5 Channel Inlet Structures

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

-

6.6 Emergency Spillway

6.6.1 Evaluation of emergency spillway alternatives will consider an earth

spillway and a concrete spillway.

6.6.2 For the earth emergency spilliway alternative, the excavated slope will
be no steeper than 2 horizontal to 1 vertical. Levees, if provided, will have a
top width of at least 12 feet and the side slopes of a minimum 3 horizontal

to 1 vertical. The stability of slope will be investigated. The Oe/b analysis
will be performed for the earth emergency spillway for the freeboard hydrograph

flow to provide safety against breaching - TR 52.

6.6.3 A concrete emergency spillway will be designed in accordance with

NEH-6 and TR 67.

6.7 Erosion Protection

6.7.1 Erosion protection by riprap and bedding will be provided at the bed
of the channel inlets, inlet dikes, plunge pools, levees and emergency
spillway outlet channel if required. The size of riprap will be determined in
accordance with NEH-11, page 2.6 or USDA Design Note 22 or 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 studied, if

required:

g) Drainage along the principal spillway 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 for the walls of the concrete channels, inlets and
spillway

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

floors.
£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

vwhere 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 corrugated metal. If corrugated metal is used, it will be coated
only on the outside. The culverts will be designed in accordance with county
criteria and SCS criteria, whichever is more stringent.

IT1B-22

1088v




I ¢ HYDROLOGY




I111C.1
General Parameters



III C Hydrology
C.]l General Parameters

The Apache Junction Floodway and Flood Retention Structure will control a
drainage area of 5.72 square miles. The basin is roughly two miles in width
from Apache Trail on the east to the Bulldog Floodway Basin on the west, and
roughly three miles in length from the Goldfield Mountains in the north to the
Floodway and FRS. The slope of the basin increases gradually from Elevation
1790 feet Mean Sea Level (MSL) at the FRS to about El. 2000, and then rises
rapidly to mountain peaks ranging from 2307 to 2685 feet MSL. Plant cover is
classified as Desert Brush; most of the basin is undeveloped but there is some
low-density residentisl development in the central part of the basin.

The drainage basin is divided into five main flow paths which enter either the
FRS or the Floodway. The sub-basins corresponding to each flow path are shown
in Figure C.1. The flow paths were determined from aerial photographs, and
the topographic divides from the USGS 1:24,000 scale Apache Junction
quadrangle sheet. From the photographs, several locations are evident where
channels diverge in the downstream direction. These are of minor importance
when both routes enter the flood pool, but are more important when one route
goes to the pool and the other goes to the floodway, where a design inflow is
needed. This i1s the case with Sub-basin lA, from which the runoff may pass
into either Sub-basin 1B or 1C. For thé design of the inlet of 1B to the
floodway, it i estimated that it may carry a maximum of 70% of the runoff
from Sub-basin 1A.

Sub-basin 3A, a part of the Bulldog Floodway dreinage basin with an area of
0.17 square miles, may similarly contribute up to 402 of its runoff to the
Apache Junction FRS via Sub-basin 3. Therefore the effective area of
Sub-basin 3 is increased by 0.07 square miles, and the total area of the

project basin is taken as 5.79 square miles.

Precipitation

The Principal Spillway is to be designed for the 100-year return period, 1-
and 10-day rainfall, as required by T.R.60 (Reference 1). Since the FRS is &
Class C structure, the emergency spillway is to have the capability to
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discharge the Probable Maximum Flood (PMF), which results from the Probable

. Maximum Precipitation (PMP), without overtopping the dam. The Emergency
Spillway Hydrograph (ESH) is also provided, which results from the following
precipitation depth, as defined by T.R.60, Table 2-5:

-

=P

Pesh 100 * 0.26 (PMP - Pmo)

The PMP is determined using Hydrometerorological Report No. 49 (Reference 2).
Two types of storms were developed following the procedure in Chapter 6. For
local-type storms with a maximum duration of 6 hours, the PMP depth was found
to be 13.7 inches for the site. For & general-type storm, the PMP depth 1s
15.7 inches for 24 hours, but only 10.1 inches in the most intense 6-hour
period. Both types of storm were applied to the site; the critical storm is
defined by T.R.60 as that which produces the maximum reservoir stage.

The time distribution of the precipitation was developed according to
Reference 2. The sequence for the increments of the 6-hour precipitation is

_ given in Tables 4.7 (HMR No. 5) and 4.8. For the 24-hour PMP, no guidance for

. time distribution i1s given in Reference 2. The 24-hour Type II distribution
cannot be used because it would give 11.1 inches of rain in the most intemnse
6-hour period, when Reference 2 gives only 10.1. Consequently a distribution,
similar to the 24-hour Type Il in that the period of most intemse
precipitation is centered, was drawn to f£it the 6-hour increments determined.
The most intense.period was preceded by the third most intense, and followed
by the second most intense. The least intense 6-hour period was divided in
half and placed at the beginning and the end. Both the 6- and 24-hour
distributions are shown in Figure C.2.

The 100~year precipitation is determined from NOAA Atlas 2 (Referenmce 3) for
durations up to 24 hours and from TSC Note PO-6 (Referenmce 4) for duratiome
from 2 to 10 days. An additional case provided is the 25-year return period
precipitation, which is used in the design of Idaho and Brown Roads, which
cross the flood retention basin. Precipitation depths are summarized in
Table C.1.
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Times of Concentration

Times of concentration (Tc) for the several different flow paths were
determined on the basis of surveyed channel sections and estimated roughness
coefficients provided b; the SCS in the Signal Butte F.R.S. Design Hydrology
book. The Manning Equation was used to calculate flow velocities along three
.. to seven segments characterized by slope, Manning's n, and hydraulic radius.

Ad justments to the present condition Tc's were made to reflect future
development within the basin. A factor ranging from 92X to 94X for channel
modification was determined from T.R.55 Figure 3.4 (Reference 5), based on an
assumption of 15% of the channel lengths being improved. An additional factor
of 95% for increased imperviousness was determined from T.R.55, Figure 3.5,
assuming 10% imperviousness. The resulting times of concentration are given
in Table C.1.

Curve Numbers

Curve pumbers for determining runoff depths were developed using a soil survey
map provided by SCS. Soil Groups B, C, and D were present. From field
observations, soil cover was characterized as "desert brush”™ with a Eover
density of 15%. The corresponding short duration curve numbers were
determined from Figure 10 of Reference 6, and ranged from 83 to 88.
Modifications for future development were made according to T.R.55, based on
10% imperviousness. The 6-hour and 24-hour curve numbers were determined from
Figure 4 of Reference 7, and 10-day curve numbers from T.R.60, Table 2-3. The

results are presented in Table C.1.

Channel loss Factors

The losses of flood runoff due to absorption into stream beds and overbanks,

characteristic of arid areas, were evaluated from Chapter 21 of NEH-4

(Reference 8) and TSC Technical Note PO-4 (Reference 9). The Climatic Index §
for the Phoenix area was found to be the minimum value of 0.4. Sub-basins 1

and 3 are the only ones over a square mile in area and hence are the only ones

having significant channel losses. Since all sub-basins flow directly into

the reservoir, it is the sub-basin areas and not the total drainage area that




determines the extent of channel infiltration. The respective channel loss
factors from NEH-4 are .8882 and .9038. Adjusting for soil groups sccording
to the equations of PO-4, the final channel loss factors are .943 and .949.
These coefficients are applied to the PSH, but not to the ESH and FBH, in
accordance with Chapter-21 of NEH-4.

Runoff Depth and Inflow Hydrograph Computatioms

Inflow hydrographs to the Floodway and the Flood Retention Structure were
calculated using the SCS DAMS2 computer program (Reference 10). The program
uses the SCS dimensionless unit hydrograph (peak factor 484) to develop runoff
hydrographs, and uses the Convex Method for channel routing. There is only
one short channel routing involved (through the Floodway). Routings were
performed for the Principal Spillway (100-year) Flood, the Emergency Spillway
Flood, the Freeboard (Probable Maximum) flood, and the 25-year flood. The
100-year rainfall was also routed using the 24~hour Type 1I distribution, but
the standard 10-day PSH distribution produced greater peak outflow, stage, and

draw-down time.

Because of two limitationes of the program, it was necessary to convert
rainfall depths to runoff and use runoff as input to the program with the
"QDIRECT" option for the PSH routing. First, the program will automatically
use channel loss factors from Chapter 21 of NEH-4, without adjustment
according to Note PO-4, if a climatic index less than one is input. Second,
the program computes the 10-day curve number based on the 6-hour CN instead of
the 24-hour CN, if a 6-hour value is input. If QDIRECT is used, all curve
nunbers are assumed to be 100 and the above difficulties are avoided. There
is a slight distortion in the hydrograph shape because initial losses are not
accounted for (the time distribution of runoff is assumed to be the same as
that of rainfali, Figure C.2). However, the effect on peak flow values and
storage requirements i1s expected to be negligible. The runoff depths are
those given in Table C.1, as determined from Reference 11.

The 6-hour PMP was found to produce higher reservoir stages in all cases than
the 24-hour PMP; the 24-hour case is not considered further. The resulting
peak inflows from each sub-basin, times of peaks, and the combined peak
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. inflows to the FRS are shown in Table G2. The combined inflow bydrographs

from the DAMS2 runs for the various flood events are shown in Figures C.3, 4,
5, 6 and 7.
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Drainage Area, SQ. mi. "
Concentration Time, hr.
Channel loss Factor
Short-Duration CN
Future SDCN
6-Hour CN
PMP
Runoff, ESH
Runoff, FBH
24-Hour CN
. 100-Year Rainfall
Runoff, PSH
25-Year Rainfall
Runoff
PMP
Runoff, ESH
Runoff, FBH
10-Day CN
100-Year Rainfall
Runoff, PSH
25-Year Rainfall

Runoff
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TABLE C.1. FHYDROLOGIC SUMMARY

Precipitation Sub-basiné
Depth,
Inches 1 1A41B  1A+1C 2 3
1.86 0.77 0.75 0.67 1.74
0.82 0.63 0.65 0.38 0.69
943 1 1 1 .949
88 86 85 83 87
89 87 86 84 88
84 81 80 77 82
13.7
4.20 3.88 3.78 3.48 3.98
11.66 11.23 11.11 10.67 11.37
80 78 77 74 79
4.1
2.00 1.97 1.89 1.68 1.94
3.2
1.32 1.27 1.21 1.04 1.27
15.7
4.79 4.58 4.45 4,14 4,68
13.06 12.77 12.61 12.16 12.90
65 62 61 57 64
7.3
3.14 3.02 2,91 2.51 3.07
5.8
2.07 1.95 1.87 1.55 2.01
7




TABLE C.2. INFLOWS TO FRS

PEAR INFLOWS, CFS/ _ ‘
TIME, HOURS PSH ESH FBH 25-Year

Sub-Basin 1 1046 3953 11501 689
. 120.3 2.77 2.77  120.3

Sub-basin 14 + 1B 514 1796 5576 331
120.0 2.64 2.56  120.0

Sub-basin 1A + 1C 476 1657 5246 303
120.0 2.66 2.58  120.0

Sub-basin 2 395 1847 6252 245
119.6 2.38 2.38  119.6

Sub-bagin 3 . 1077 3978 12112 705
120.1 2.62 2.62  120.1

COMBINED PEAK INFLOWS, CFS 2893 12285 37362 1881
TIME OF PEAK, HOURS  120.3 2.68 2.59  120.3
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\ Table 6.1.-~General-storm PMP computations for the Colorado River and Great

basin , .
Drainage AEALHE ;M&C“QN EQS Area 6,15 mi? (haz)
Latitude 33° 27" | Longitude HL.i"“ basin center (p'd““'
Month J gu ’
Step Duration (hrs)

6 12 18 24 46 72

A. Convergence PMP

1. Drainage average value from
one of figures 2.5 to 2.16 /2,65 in. (mm)

2. Reduction for barrier-
elevation [fig. 2.18) 8_0_}

3. Barrier-elevation reduced
PMP [step 1 X step 2] [042 4n. (=m)

4. Durational variation
[figs. 2.25 to 2.27

and tabdble 2.7). Zéﬂg_‘;@‘m.ﬁz
5. Convergence PMP for indicated
. durations [steps 3 X 4] 269 91l 922 102 1123 {410, (@)
6. Incremental 10 mi? (26 kn?)
. PMP [successive subtraction
= in step 5] 749 142 bl A0 LUl 4] 1n. ()

7. Areal reduction [select from
figs. 2.28 and 2.29)

8. Areally reduced PP [step 6 X

100 — 2

step 7] T..» L e ] cdin. (mm)
9. Drainage average PMP [accumulated ’
values of step 8) 763 21922 @0 123 [LAin. (=)

B. Orographic PMP .
1. Drainage average orographic index from figure 3.1la to d. ,\‘t,_i in. (mm)
2.7 Areal reduction [figure 3.20) /Qg 2 ReSe:

3. Adjustment for month [one of
figs. 3.12 to 3.17) g3z

4. Areally and seasonally adjusted
PP [steps 1 X 2 X 3) 3741s. (mm)

5. :uar;tional variation [table 39] Zé_élﬁimmlﬂz

6. Orographic PMP for given dur-

. ations [steps 4 X 5] /3523533 32451954640, (=)
C. Total MM 5
. 1. Add steps A9 and 36 90 U5 (28139 #4115 1. ()
2. PMP for other durations from mdth curve fitted to plot of computed data.
. 3. Comparison with local-storm PMP (see sec. 6.3).

7 ¢
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Table 6.1.-—=General-storm PMP computations for the Colorado River and Great
basin .

Drainage EME :!UNQI]QH S»QS . Area_C .1 § w1? (haz)

Latitude 33°)9' , Longitude [[|3/of basin center (prelim,
' P

Month A“g Qﬁt
. 6

Duration (hrs)

Step
12 18 24 4B 72

A. Convergence PP

1. Drainage average value from .
one of figures 2.5 to 2.16 4.0 in. (mm)

2. Reduction for barrier-

elevation [fig. 2.18) g0z

3. Barrier-elevation reduced
PMP [step 1 X step 2) ”Lin (mm)
4. Durational variation
[figs. 2.25 to 2.27
and table 2.7]. 2_90 96 fop 11 115 =
5. Convergence PMP for indicated .
durations [steps 3 X 4] €51 (0825 112 24 28840, (mm)
6. Incremental 10 mi’ (26 kn?)
PMP [successive subtraction

in step 5] 831 157 17 45 (23,45 1n. (m)
7. Areal reduction [select from )

figs. 2.28 and 2.29) =100 —
€. Areally reduced PMP [step 6 X . .

step 7) L mm - in @)
9. Drainage average PMP [accumulated

values of step 8) 8.5] (08 L2512 L2483 (28880, (m)

B. Orographic PMP
1. Drainage average orographic index frow figure 3.1la to d. ,\15 dn. (m)

2. " Areal reduction [figure 3.20) [po 2 Revise:
3. Adjustment for month [one of ’
£igs. 3.12 to 3.17) oz .
4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3) 4.5 40, (am)
3. Durational variation [table 39] .
R+ 3 €3 04 0 (39 151
6. Orographic PMP for given dur- : .
ations [steps 4 X 5] L2 284378 45020 70610, (am)
C. Total P . c . .
1. Add steps A9 and 36 D1 129 145187787199 1n. ()

2. PMP for other durations from smooth curve fitted to plot of computed data.
3. Comparison with local-storm PMP (see sec. 6.3),

U4 C-1§
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Table 6.1.—~—General-storm PMP computations for the Colorado River and Great

basin
Drainage A.E&(_—&:LE_:IMNQ].QN_LS Area .15 mi? (m?)
Latitude 32° éz Longitude"f_’}_j of basin center (pvchm.)
o> St
Step Duration (hrs)
6 12 18 24 4B 72
Convergence PP

1. Drainage average value from .
one of figures 2.5 to 2.16 [3 9 in. (=) Aqaus*‘ 1S Qrccder

2. Reduction for barrier~

elevation [fig. 2.18] 80 2
3. Barrier-elevation reduced
PMP [step 1 X step 2] /l,Din. (=x)

4., Durational variation
[£figs. 2.25 to 2.27

and table 2.7). , S
5. Convergence PMP for indicated
_durations [steps 3 X 4] in. (mm)

6. Incremental 10 mi? (26 km?)
PMP [successive subtraction

in step 5] — i in. (m)
7. Areal reduction [select from

figs. 2.28 and 2.29) R |
8. Areally reduced PMP [step 6 X

step 7] e in. ()
9. Drainage average PMP [accumulated

values of step 8] - in. (mm)

Orographic PMP
1. Drainage sverage orographic index from figure 3.11a to 4. ,\‘1’ 5 in. (=mx)

2. " Areal reduction [figure 3.20) /002 RewiSE”
3. Adjustment for month [one of '
£igs. 3.12 to 3.17) 100 =
4. Areally and seasonally adjusted
PMP [steps 1 X 2 X 3) 44 dn. (mm)
S. Duratiopal variation [table 39]
F— ¢ 4
6. ©Orographic PMP for given dur-
ations [steps 4 X 5) dn. (mx)
Total PMP '
1. Add steps A9 and B6 —_ is. (m)

2. PP for other durations from smooth curve fitted to plot of computed data.
3. Comparisorn with local-storm PMP (see sec. 6.3).

27 ¢-19
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Table 6.3A.—Llocal-storm PMP computation, Colorado River, OGreat Basin and
California drainages. For drainage average depth PMP. Go to
table 6.3B if areal variation is required.

Drainage APACHE JUNCTION €RS Ares 645{2:’“«):;12 (hnz)
Latitude _33°27' Llongitude f}]° 37‘[ Minipun Eievation y7¢0 ft (m)

Steps correspond to those in sec. 6.3A.

1. Average l-hr 1-1112 (2.6-hn2)' PMP for “.{p " in, (mm)
drainage [fig. 4.5]).

2. a. Reduction for elevation. [No adjustment
for elevations up to 5,000 feet (1,524 m):
5% decrease per 1,000 feet (305 m) above
5,000 feet (1,524 m)]. 00 - %

b. Multiply step 1 by step 2a. H.b - in, (mm)

3. Average 6/1-hr ratio for drainage [fig. 4.7]. /30
Duration (hr)
1/41/23/46 1 2 3 4 5 6

4.’ Durational variation
for 6/1-hr ratio of

step 3 [table 4.4]. ﬁ_ﬁﬁ[&ﬂi@_&g[ﬁj}g %

5. 1-mi’ (2.6-kn?) PMP for
indicated durations

Istep 2b X step 4).  8.59 0.3 Lo (40 [322 /404 1AL M85 1508 dn. fam)

6. Areal reduction

leig. 4o, 80 84 86 57 89 4o 90 90 4L *

7. Areal reduced PMP

[steps 5 X 6]. é_,iﬁlﬁ[ﬂ[bﬁﬂ_bﬁi[}_ﬁﬂm {zm)

8. Incremental PMP
[successive subtraction

in step 7], , . [Mﬂ&ﬁﬁg&_ in. (mo)
(.9 /8 08 6.6 } 15-min, increments

9. Time sequence of incre-
mental PMP according to:

Bourly in énents o, ) .

[table 4.7). . 0308 01110303 i
Four largest l5-min. . . . :

increpents [table 4.8]. ¢9 1.80% 0.k 4o, ()

¢
#
1
|
q
11
'
’
1
)
y
|
.
.
®
1
|

27 C-20
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\De‘.fiozj5 AR Va!ug i VQlug'M. V4 Ue, i v
_ - _ ] (NEYT PAGE)
100 4.0 | 4.10 4.0
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2 ) 80 b8 A ):6 8
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IY_M_._ DATE : ] SHEET 2 OF
® .. oare | orsno B242.100 *03 30
CLIENT 60A /565 i :

PROJECT APA-LHE JLT, €KS '
SUBJECT _Q A[&&{z& 5&5//(/.5 AAND SMB’EASIIM

SUMMARY . . . o

No- Dzscﬁp}fou | DA 67“’“ % A(

. Triku‘hr\, o Floociwa1 . |, 86

1A, Flow dindes at downstream end £ o .74@
basin, up o 20% + ﬂoodwa (\B) 0.0(e we/

v%eres‘ﬁ"\'o ERS(10. - -
18. t\rlL‘A-nr +o F\Oodwq\, Recelves ™ 025 éd-ual) o
. u}) Yo 70 '70 of Llow Crom IA. ~ o. 77[5'(‘(:&\06)
((7x .74D + .28 = _76¥ “Te—

IC. TTr ku{-on‘ +o ERS e.o.si‘o{ B rowon N 0,53 [aduap
Road. Receives aum assumed 30% 0. 75[£ ecH JC)

o€ nfloww Com 1A, =
(.3x.78)a .S s .IS2Z o

| 2- Tnbw‘ﬂr\[ ‘\'0 CRS bc‘l‘wccu IA&LLD m O (97

+Brown 4. | . &St —
3. TRbdery 4o CRS westof N, 67@&1!}
Tdalo 1 4. May veceive F(ou, L
Crom DA. ﬁ-——

3A. Fow. divides at alowm{-raa.we,«d | O 17 (ackeal)
- wp Yo 402 4o FRS ( 3) the re.s‘} -0 O'][e.({cc(wc’)
Yo Bulldog Flocdwa A-rca preunoasl\l .
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Totel Araivage basin (ot ivxclué(h,\s 2A)

2.601, 2,659 =~ 2,660 - 5720 sqmi. ™

405
Suto‘)asin i ’ \
_ . B\, . B6O e .B60 =|.BYY sq\m}. . \
65 a.J.sus"A' /.85‘( i
Suk basin A o N ;

0339) n344, 340 we \gﬂl i 0173361._“1;.
| , S edj 2137 N
Subbasin | B N~

e, e - 0,248 sqomi.

1 465 . ﬂi"). =250
SuL’basin |\ C N N
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N 465 . a&&:(.&»éﬂ N
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) .. RSECIN .._3. . . S B ——. 0DD0104D _
R 180%.8 0. 0. 00001050
1806 .8 59, 20. 00001060
o . 1807.8  .337. .. _.__40. e — 00001070 _
1808.86 329, 60. 00001080
1809.8 506, 8o0. 00001090
1810.8 _ 701. 1000 . ... v 00061100 . _ .
~ 1611.8 909, 120. 00001310
Z 1812.8 1130, 140. 00001120
1813.6 . 1360, 160e . . . _ 00001130
1814 .6 1570. 182. 00001131
c 1815.8 1812, 206, 00001132
ENDTABLE e 00001135 _
CO,KEACH © C 1a81 1200. 00001140
[ WSDL14 c 1 81. 77 .63 00001150
PDIRECT 1 . 6. 13,7 00001155
- GDIRECT 1.97 3.02 00001160
- . GOJUESIGN D MNRE 00001370
_ GDJADDHYL © 1a8 : L . . 00001180
. WSD&Ta t 80. o175 .65 00001190
< PDIRECT 1 6. 13.7 00001195
eDIRECT 1.89 2.91 o e oL 00001200
- GO LESICN HMRS 00001210
) 2 GO ADLKYL © 18¢C 00001220
. WSDATA t 2 77. .67 *36 . , 00001230
PDIRECT 1 6, 13.7 00001235
® @DIRECT 1.66 2.51 00001240
GULDESIGN HMRS , . . 00001250
GD,ADDRYL 2 12 00001260
] STRUCTURE &JFRS RESEPVDIR ADJUSTED FOR SEDIMENT BORROW 00001310
1792. 0. 00001315
1794, 18.3 0000132C
[ ] 1796, 124.2 00001325
1796, . 299.3 00001330
180C. 529.8 00001335
| 1802. 791.6 00001340
1804, . o . 1085.2 0000134%
* 1402.86 00001350
::g:: 1755.3 00001355
Y 1810. 2141.6 00001360
ENDTABLE L - o 00001370
WSDATA ¢ 8z, 1.74 .69 00001372
» PDIRECY 1 6. 13.7 00001373
GDIRECT 1.9¢ 3.07 : 00001374
POOLDATA ELEV 1793.5 00001380
] CLPROFILE APACHE FRS DaM CENTERLINE 00001390
: 0. 1806. 920. 1796, 1110, 1792, 00001400
1480, 1786, 5710, 1788, 593C, 1792. 00001410
] 6210, 1790. 7000, 1750, 74%0. 1792, 00001420
6050, 1800, 8150, 3804, 0420, 1808. 00001430
ENDTABLE 00003440
» TEMPLATE 14, 2.% 2. ”OOI:;é
PSDATA 1 135, 300 o .. e013 . 1786, 00001
PSINLET 1. 15. :ggg::;g
» ESCREST  ELEY 00001480
ESOATA 4] $00. «025% 2 025 . . ..
ESRATING &1 1. RATING FDR 3.1 B H(3/2} 00001481
] ESRATING 3.1 8.77 16.11 2¢.8 34.66 . 45,56 00001482
ESRATING $7.41 70.14 83.7 . 98.03 _ 113.1 126.86 ooooueg
BIMWICTH FEET 250. 200. 150. 100. gxg;:go
. » COLDESIGN L P C E  HMRS 00001500
ENDJDB .
. “O.“..‘..‘OOO.‘.“““.“..‘0..0‘.‘“..‘."."‘”‘..O.t“‘.".‘.“..“.‘.‘..0.
® DAMS2 INPUT FOR
BAFFLE CHUTE AND
) PRINCIPAL SPILLWAY DESIGN RUNS
-
° Tz ¥




L4

DAMS. XEQ 06/28/8% STRUCTURE SITE ANALYSIS COMPUTER PROGRANM
REV 12/03/82 SCS VECHNICAL RELEASE &8, DATED DCY.1982 (USER MANUAL)

1 L sesneoe0e * oos 80-80 LIST OF INPUT DATA sessesssese s0e s °

pAmS2 32703782 APACHE JXT. FRS INFLOW £ RDUTINCG 00000900

RAINTABLE MMR5 . 6=HR PMP IN 15=MIN, INCREMENTS 00000510

. . «00% o011 oClb8 «0219 00000520

«036 «051 g1 08 s 1 1) 00000§3¢C

o715 « 170 «838 N 1)} <88 00000%40

o111 o942 «951 o9t « 969 90000950

«978 « 984 «909 995 1. 00000960

ENDIABLE . 00000870

uSDATA c 1 | L 1.86 82 - 90001010

M CDIRECT 1.32 2.07 . 00003020

COJDESION P MMRS . 90001030

XSECTIN l = 00001040

31805.8 0. 0. 0000105C

1800.8 $%. 20. 00001060

1807.8 1717, 40. 00001070

j808.8 32%. 60. 00001080

31009.8 $06. 80. 90001090

1810.8 703. 100, 00001100

1811.8 909. 120. 90001110

1812.8 1130, 140, 00001120

J813.8 31360, 160, 00001130

381¢.8 1%70. 182. 00001131

181%.6 1832, 206. 00001132

ENDTABLE 0000113%

GCRELCH © C 1481 3200, 00001140

WSOATA b 81. <717 b3 00001150

CDIRECT 1.27 1.9% 00001360

GO,DESICN HMRS 00001170

G0 ADDRYL © 1AB 00001180

WSDETA [ § eo. « % 65 00001190

GDIRECT .21 1.87 00001200

GD+LESIGN HMRS 00001210

COADTKYD © i8¢ 00001220

®SDATA [ | 7. o867 «38 00001230

CDIKELT 1.0¢ 1.%% 00001240

GDLLESICGN MMRS 00001250

6O,ADDHYD 2 12 00001260

STRUCTURE AJFRS RESERVDIR ADJUSTED FOR SEDIMENTBORRODW 0000131¢C

1793.% 0. 00001215

1794, 38.2 00001320

1796, 12402 00001325

1798. 299.3 00001330

180C. 529.8 0000132¢

1802. 791 .6 00001340

1804, 108%.2 00003 345

180¢. 1402.8 ©000135C

1808, 175%5.3 000012355

1810. 214l.6 00001360

ENDIABLE 00001370
DArSZ XEQ 06726/85 SYRUCTURE SITE ANALYSIS COMPUTER PRDGRAN

KEV 12703762 SCS TECWNICAL RELEASE o8, DATED DCT.1982 (USER RANUAL)

sessssnevensessasssssseoses B0-20 LIST OF INPUT DATA S00000000¢000204800400000¢

uSDATA C 82. J1.74 69 00001372
GDIRECT 1.27 2.01 00001374
POOLCATA ELEV 3793.% 00001360
CLPROF ILE APACHE FRS DAM CENTERLINE 00001290

0. 1806. 920, 179¢. 1110. 1782, 00001400

31480, 1788, $710. 1788, $6§10. 1792. 00001410

621C. 1790, 7000. 17%0. 7450, 1782. 00001420

8050, 1800. 8150, 1808, 8480. 1808, 00001430
ENDIABLE . 00001640
TEMFLATE 16, 2.% 2. 0000144)
PSOATA 1 135, 30. «013 1786, 00001450
PSINLET 18. 00001460
ESCREST ELEY ‘ 00001470
ESDATA 41 $00. «02% 2. «02% . 00001680
ESRATING &) 1. RATING FOR 3.1 & H(3/2) 00001e82
ESRATING 3.1} 8.77 16.11 24,8 34,60 45,56 00003482
ESRATING 57.4) T0.34 83.7 98.03 113.1 128.86 00001084
8TMaIDYH  FEET 100. 00001685
COWESIGN L P C E MRS 00001490
E%DJOB : 00001500

089060880808 0030050406082 290840006508 00500208008 0000000044 0008008008000 00906000

DAMSY INPUT FoR 25-NEAR RAINFALL
TI C-So




75

DArS2 XEC 06/10/85 STRUCTURE SITE ANALYSIS COMPUTER PROGRAM
REV 12/703/82 SCS TECHNICAL RELEASE ¢8, DATED DCT.1982 (USER MANUAL)

eesssss ettt sestesstsseodse B0-80 L1ST OF InPUT DATA 06008008 ¢¢83008385408 $5040¢

DaArS2 32703782 APACHE JCT. FRS INFLOW & ROUTING 00000900
WSCATA c 1 T 1.86 82 . 00001010
@DIRECT 2. 3.16 4.%2 © 12,32 00001020
RAINTABLE HR49 26, 264-HOUR PMP IN 1=HOUR INCREMENTS 00001022
0. o012 o025 038 «053 00001023

«069 <086 #103 o121 o3& ¢ 00001024

017 .22 295 e84 89 00001025

«783 o83 o865 «897 +921 00001026

o944 . 962 977 989 1. 00001027

ENDTABLE 00001028
GC.DESIGN P NR4S 00001030
ASECIN 1 00001040
1805.8 0. 0. 00001050

1806.8 59, 20. 00001060

1B07.8 177. 40. 00001070

1808.8 329. 60. 00001080

1809.8 506, 80. 00001090

1810.6 701. 100. 00001100

1811.8 909. 120. 00001110

1812.8 1130. 140. 00001120

1813.8 1360. 160. 00001130

1814.8 1570, 182. 000031131

1EB15.8 1812, 206. 00001232

ENDTABLE 00001135
GUWREALH © C 3481 1200. 00001140
WSDATA (S el. 17 63 00001150
QCIRECT 1.97 3,02 4.58 12.77 00001160
GLLLESIGN HR&S 00001170
G0 ADDHYD O 1AB 00001180
WSDATA c 1 80. .75 65 00001190
GDIRECT 1.89 2.93 .45 12.61 00001200
6CL,DESIGA HR49 00001210
GD.ADDHYL © 18C 00001220
WSDATA c 1 717. 67 38 00001230
GUIRECT 1.68 2.51 .14 12.16 00001240
6L DESIGH HR4S 00001250
GL ,ADDHYD 2 312 00001260
STRUCTURE AJFRS RESERVOIR ADJUSTED FOR SEDIMENT oBORRCHM 00001310
1793.5 0. 0000131%

1796. 18.3 00001320

1796. 124.2 00001325

1796. 299.3 00001330

1800. $29.8 00001325

1802. 791.6 00001240

1804. 1085.2 00001345

1806. 1402.8 00001350

1808. 1755.3 00001355

1810. 2141.6 00001360

ENDTABLE 00001370
NSDATA ¢ 82. 1.7 +69 00001372
@DIRECT 1.9¢ 3.07 Q.00 12.24 00001374
PCOLDATA ELEV 1753.5 00001380
CLPROFILE APACHE FRS DAM CENTERLINE 00001390
. 1808. §20. 1796. 1110. 17192. 00001400

1480. 1786. $710. 1788. 5910. 1792. 00001410

6210. 1750. 7000. 1790. 7450, 1792. 00001420

8050, 1800. 8150. 1804. 8480, 1808. 00001430

ENCTABLE 00001440
TEMPLATE 14, 2.5 2. 00001441
PSDATA 1 135. 36. «013 1786. 00001450
PSINLET 1. 16. 00001460
ESCREST  ELEV : 00001470
ESDATA 42 800. 025 2. «02% 00001480
ESPROFILE 42 800. 0. 1000. .. 00001482
8THalDIH FEET 300. 2715, 250, 00001485
GC,DESIGN L P C E  HReS 000034950
ENDJDB 00001500

YT IR IALY IR L AL

t““‘t““‘ttt.#“‘..‘..0“.“00.0‘00000““.‘0.#‘.00“.“‘.

DAMSY INPUT WoR 24-HOUR PMF (EARTY sP\LLWA\{}
27 C -5/




". PLDT OF PRINCIPAL SPILLMAY HYDROGRAPH 1 INCH=  S00. CFS

- 0. $00. 1000. 1500, 2000, 2500. 3000. 3
I | 1 o 3 vOL TN S S S ] _3 ]
0.00 ° 0 1793.5 13.7 0.0 .
1.01 8 1 1793.% 1.0 0.0 . .
; 2,02 ) 2 17193.¢ 3146 0.0 o __ . .. .. -
' 3.03 9 & 1753.7 1%5.] 0.0 .
. 4,064 [ s 31793.7 €5 0.0,
5,05 9 6 1793.7 15.8 0.0 o_ e e
6.07 L] 7 1793.8 1¢.1  ©.0 .
! 7.08 9 7 1793.8 16.3 0.0 .
6.09 9 8 1793.8 3608 0.0 o o o L
. 9.10 10 & 1793.8 1€.6 0.0 o
© 30611 10 6 1793.8 16.7 0.0 .
11.32 10 8 1793.8 6.8 0.0 o _ — .
12.13 10 9 1793.8 1€,9 ©.0 .
13,14 10 9 1793.9 17.0 0.0 .
34,15 10 9 1793.9 17.1 0.0 o e
315.16 10 9 31793.9 1.2 0.0 .
o 16417 10 % 1763.9 17.2 0.0 .
171.19 10 § 1793.9 17.3 0.0 o___ ___ o o e
18.20 10 § 1793.9 17.4 0.0 .
15.2} 10 10 1793.9 17.¢ 0.0 .
, 20.22 10 10 1793.9 17.5 _ 0.0 o _ e
21.23 10 10 1793.9 17.5 0.0 &
22.26 11 310 1793.9 17.6 0.0 .
_ 23.25 11 30 1793.9 17.6 0.0 40 __ ... __ . _ _— .
2¢.26 1 10 1793.9 17,7 C.0 »

25.27 11 10 1793.9 17.8 0.0 .

26.28 11 10 1793,.9 17.8 0.0 o

27.3C 11 10 1794.0 3749 - 00 o i ie e e e

26.31 11 10 1794.0 17.9 0.0 .

29.32 11 11 179¢.0 18.0 0.0 .

30.33 11 11 1794.0 3B8.0 D0 o —_—— - C e r— -

31.34 11 11 1794.0 1E.1 0.0 .

32,35 12 11 1794.0 18.1 0.0 .

33.3¢ 12 11 31794.0 18,2 _LaD e e L

34.37 12 11 1794.0 18.2 0.0 .

35.38 12 11 1796.0 18.3 0.0 .

3¢6.35 12 311 1794.0 I8.4  D.O .. . . e R P - - .

37.40 12 11 1794.0 1E.6¢ 0.0 .

3E .42 12 12 1794.0 18.5 0.0 o

36,43 12 12 1794.0 JE.5 Lala o e e e e e e

40,44 12 12 1794.0 18.6 ©.0 .

41.45 13 12 1794.0 18.7 0.0 .

42.46 13 12 1794.0 ABe? 0D e e e e

43,47 13 12 1794.0 1E.8 0.0 .

06 .48 13 12 1794.0 3E.9 0.0 «

45,46 a3 12 1794.0 18,9 _D.0.. [ .

46,50 13 12 1794.0 19.0 0.0 .

47.51 13 13 1794¢.0 19.1 0.0 .

05.52 14 13 1794.0 18el. 000 oo e e

49,54 1 13 1794.0 16.2 0.0 o«

50.55 14 13 1794.0 19.3 0.0 .

51.5¢6 34 313 1794.0 1%.4 .. 0.0.

52.57 1e 13 1794.0 ---19.5 -—-0.0

53,56 14 13 1794.0 1.5 0.0

56.59 is 14 1794.0 18.6 D.0

55,60 15 16 1794.0 1.7 0.0

S6.61 15 3¢ 1794.0 15.8 0.0

57.62 15 14 1794.0 15.9 _0.0

88.63 1% 34 1794.0 20.0 0.0

59,64 16 316 1794.0 2¢.1 0.0

60.66 16 15 1794.0 20.2 0.0

61.67 le 15 179¢.0 20.3 0.0

62.68 16 15 1794.0 20.¢ 0.0

63.69 16 15 179¢.0 20.5 .D.0

4.70 1T 15 1794.0 20.6 0.0

65.71 17 16 1794.0 20.1 6.0

06,12 17 16 1794.0 20.9 0.0

67.73 16 16 179¢.1 21.0 ©.0

6674 18 16 179,11 21.1 0.0

65.715 16 17 179441 21.2 0.0

70.77 16 17 179¢.1 21.4¢ 0.0

71.76 19 17 179¢.1 21.5 0.0

72.79 19 17 179¢.1 21.7 0.0

73.80 19 16 17941 21.8 0.0

7¢.81 20 16 17194, 22.0

15.82 20 16 1794.1 22.)

76.83 20 18 1794.1 22.3

77.84 21 19 1794.1 22.%

76.85 21 19 17941 22.6

79.8¢0 22 19 1794.) 22.8

’ 8C.87 22 20 1794.1 23.0
81.85 23 20 1794.1 23.2
82.90 23 20 179¢.1 23.¢

) 83.93 2% 21 179¢.1 23.7

84.92 2 21 1794.1 23.9

e5.93 25 22 179441 24}

FIGURE C.3
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84.92
85.93

86.9¢
67.9%
88.906
. 89.97
90.98
91.99
93.901
96 .02
95.03
96 .04
97.05%
98.06
$9.07
100.08
101.08
102.10
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104,13
105.1¢
106.15
107.16
108,17
109.18
110.19
111.20
112.21
113.22
114.2¢
11%5.25%
116.26
3117.27
11€.28
119.29
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121.31
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127,38
128.39
129.40
130.'0)
131442
132,43
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17941
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179e.2
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1794.7
1794.8
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1798.0
1799.3
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1799.8
1799.8
1799.8
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1799.7
179%.7
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-
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3¢6.0
37.3
38.7
40.3
42,1
44,2
46.5
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137.0
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148,61
149,62
350,63
153,64
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156 .67
195.68
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359,73
160.7¢
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163.77
L 364,78
265.79
166.60
167.01
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1799.1
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1799.0
1798.9
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1796.8
1798.8
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1796.7
17196.7
17198.6
1796.6
1796.5
1796.5
1796.5
1798. ¢
1798.4
1768.3
1796.3
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1796.2
1798.2
1718E.1
1796.1
1796.0
179E€.0
1797.9
1797.9
1797.8
1797.8
1797.7
1797.6
17197.6
17197.%
17197.5
1797.4
1797.4
1767.3
1797.2
1797.2
1797.1
1787.1
1767.0
1797.0
17196.9
1796.8
1796.8
179647
1796.7
1796.6
1796.6
1796.5%
1796.5%
17196. 4
1796.3

1796,.3
1796.2
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1796.1
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179¢.0
176%.9
1795.8
179%.7
1795.7
1795.0
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1795.23
1795,.2
1795.1
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1794,2
1794.2
1794.2

€

€44.7 0.0 1P
480,40 0.0 1P

43¢.1 00 LIP . _ . ___ _ [, e e — e
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422.9 0.0 3P . e
41E.3 0.0 . P T
413,86 0.0 . P

409,2 0.0 , P _ ___ - e e
4046 0.0 . P B -
40C.0 0.0 . P
395.3 0.0 . P ___ S
390.6 0.0 o P ’ )
385.8 0.0 o P
3811 0.0 o P e .
376.3 0.0 o P
371.5 0.0 . P
36,7 0.0 & P
361.8 0.0 o P
357.0 0.0 o P
352,1 . 0.0, P e —_ R
347.2 0.0 o P T
34:.3 0.0 . P
337.4 0.0 o P _ e o .
33:.5 0.0 . P T
327.5 0.0 « P
322.6 .. 0.0 »_P_ _ e
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263.0 0.0 P L __, - N
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253.0 0.0 .P
208.C 0.0 oP
243.1 0.0 P
236.1 0.0 P
233.1 0.0 &P .
228.1 0.0 P
2231 0.0 .P .
218.2 0.0 .P L . o e R
212.2 0.0 P
20E.2 0.0 oP
203.2 0.0 o . . .

19€.3 0.0 P

193.3 0.0 P
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17E.6¢ 0.0 P FIGURE (€3, PART C
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15.3¢ [ 4 1793.6 4.8 0.0 o
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26.28 1 £ 17937 6.6 0.0 .
27.30 1 £ 1753.7 €.9 0.0 .
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3z.3¢ 6 6 1793.7 7.6  ©.0 .
35.3¢ e 6 1793.7 7.7 0.0 .
3¢.37 8 6 1793.7 7.8 0.0 .
35.38 1 6 1793.7 7.9 ©€.0 .
36.35 8 ¢ 1793.7 E.0 0.0 .
37.40 e 6 1793.7 8.2 0.0 .
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4] .45 [ ] T 171937 8.8 0.0 &
02.46 6 7 1793.7 €.7 0.0 .
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45,54 ° € 1793.8 9.5 0.0 o
5c.55 9 6 1793.8 9.6 0.C .
51.5¢ s e 1793.8 $.6  0.C .
$2.57 s 8 1793.8 $.9 0.0 .
53.5¢ 9 £ 31793.8 10.0 0.0 .
5¢.56 10 € 1793.8  10.1 0.0 .
85,60 10 8 1793.8  10.2 C.0 .
Se.6l 10 € 17932.8  10.2 0.0 .
$7.6z2 10 9 1793.8  1C.4 0.0 .
$8.63 10 9 1793.8  10.6 0.0 .
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60.66 10 9 1793.8  10.8 0.0 .
61.67 10 . 91793.8  10.9 0.0 . FIGURE C.7
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DAMS L Al s CT/22/70L5 STRUCTURE SITE ANALYSIS COMPUTER PhoUxAM
REV le/u3/62 SCS TECHNICAL RELEASE 48, DATED 0CT.1982 (USER MANUAL)

e ool de sojolefolob ool llobE 80-E0 LEST OF INPUT DATA ot dorioidosomd ook dok ook ndokg

DAMS2 12/703/82 APACHE JCT. FRS INFLOW & ROUTING 00000900
RAINMTLZELE HMRS Geo 6~HR PMP IN 15-MIN. INCREMENTS 00000910
O .00% 011 «0164 .0219 00000920

036 .C51 066 .08 «584 00000930

L7115 o174 .818 846 .88 00000940

911 942 «951 «96 «969 00000950

.978 <984 «989 995 l. 00000960

ENDTAEGLE 00000570
WSOATA c 1 €4, 1.86 .82 00001010
POIKECT 1 6. 13.7 00001015
QDIRECT 2. 3.14 00001020
GO,DESIGN P HMRS 00001030
XSECTN 1 00001040
180¢% .8 0. 0. 00001050

1806 .8 59, 20. 00001060

1807.8 177. 40, 00001070

1808 .8 329. 60, 00001080

1809.8 506. 80. 00001090

181C.8 701. 100. 00001100

1611.8 909. 120. Q0001110

1812.8 1130, 140, 00001120

1813.8 1360, 160. 00001130

1814 .8 1570. 132. 00001131

1815.8 1812, 206. 00001132

ENDTARBRLE 0000113¢%
GO,REACH © C 1AMl 12¢0. 00001140
WSDATA c 1 81. .17 63 00001150
POIRECT 1 6. 13.7 00001155
QDIRECT 1.97 3.02 00001160
GO,DESIGN D HMRS 00001170
. GOLADOURYD O 1A8 00001180
WSDATA c 1 80. «15 e 65 00001190
PDIRECT 1 6. 13.7 00001195
QDIRECT 1.89 2.91 00001200
GO,UESIGN HMRS 00001210
GO,ADDHYL O 18C 00001220
WSDATA c 1 7. 67 «38 00001230
PDIRECT 1 6. 13.7 00001235
QDIRECT 1.66 2.51 00001240
GOLDESIGN HMRS 00001250
GO,ADDHYD 2 12 00001260
STRUCTURE AJFRS RESERVOIR ADJUSTED FOR SEDIMENT,BORROW 00001310
1792. O. 00001315

1794. 18.3 00001320

1796. 1264,2 00001325

1798. 299.3 00001330

1800. 529.8 00001335

1802. 791.6 00001340

1806, 1085,2 0000134¢



DAMS2 XEQ C7/722/t5 STFUCTURE SITE ANALYSIS COMPUTER FKGGRAM
' REV 1./03/782 SCS TECHNICAL RELEASE 48, DATED UCT.1982 (USER MANUAL)

oo o o e vieaie o o e e ok e o o e deseie ool ok BG-80 LIST OF INPUT DATA e sk e o 5o e aie ofe 3 e o o3 sl ok e e afe TR Sl ok

1806, : 1602.8 00001350
1808. 1755.3 00001355
' 1810, 2141.6 00001360
ENDTAtLE 00001370
WSDATA c 82. 1.74 .69 00001372
' POIRECT 1 6. 13.7 00001373
QDIRECT 1.94 3.07 00001374
POOLDATA ELEV 1793.5 00001380
' CLPROF iLE ' APACHE FRS {CAM CENTERLINE 00001390
0. 1498 . 920. 1796. 1110. 1792. 00001400
1480. 17688, 5710, 1788. 5910. 1792. 00001410
6210. 1790. 7000, 1790. 7650, 1792, 00001420
8050, 1800. 8150, 18064, 8480. 1808, 00001430
ENDTAGLE 00001440
TEMPLATE 16, 2.5 2. 00001441 .
PSDATA 1 135, 30. .013 1786, 000016450 *
PSINLET 1. 15. 00001460
ESCREST  ELEV 00001470

ESRATING 2.1 E.T7 16.11 2G.8 34.66 45.55 00001482
ESRATING 57.641 70.14 B3.7 98.03 113.1 128.86 00001483
BTMWILTH FEET 250. 2C0. 150. 100. 00001485
GULDESIGMN L P C E HMRS 00001490
ENDJCH 00001500

s ok ol e e 5 i ot e e e i o e e 505 e e e il e a3 o el e s e e st s oK R A e o e o o o ook o o e ot o sl sl o ook skl ok okt ok ko b o

ESDATA 41 500. «C25 2. «025 00001480
ESRATING 41 1. RATING FOR 3.1 B H(3/2) 00001481
1
QN




£2-01L

DAMS? .,O'I/L':./b")

REY le/ul/tl

e e i e e st o steol sl ol e ot RO R VEOR

APACHL JCT. FRS INFLOH & RLQG

2222920 IIINIPRININDPIRIPI?INIINDDY

s NOT UEFINED CLIMATE AREA

2222222272222 22727??

BASIC DATA 3 o o e o ofe o o o e ol o e ol o sk e o ol e e ool e sde e ko

STORM DISTRIBUTION.ssso6-HR PMP IN 15-MIN. INCREMENTS

Q-PS1 [AY Q-PS10 DAY
2.00 3.14
BASEFLUw INITIAL EL
0.0G 0.00

REACH ROUTING RESULT - PSH - PEAK
REACH ROUTIMNG RESULT ~ EMG = PEAK
REACH ROUTING FESULT - FB - PEAK

wonon

P-ES
6.00

EXTRA VOL.
0.00

1045.70 AT
3953.41 AT
11501.29 AT

P-FB cN
13.70 84 .00

120.30 HRS. LOCATIGN POINT
2.77 HKS. LUCATICN PDINT
2.77 HRS. LOCATION POINT

DESIGN CLASS C

DA-SM TC/7L
1.86 0.82

1A8B
1A8
1A8

s @
PAGE

-/H
0.00



$0-0 7L

umst. 07/c2/BY APACHE JCT. FRS INFLGW € r»..uc PASS.

KLV 12/va/e2 72272727272727222222272722222222232722222222222222222270272 PAGE 1
2% i 3 ofe e o afe o ol ofe e 9k aje oi6 9 g 36 o oo ol ol o e ade aje ol o o o o BASIC DATA e sie vk afe afe ofe sig o e e ok o e e ok o oo ol sl o dde Yo o e ek R
orddNOT DEF INED CLIMATE AREA DESIGN CLASS C ’ .

STORM DISTRIBUTION..ees6-HR PMP [N 15-MIN. INCREMENTS

ACCUMULATED DA FGR SYSTEM = 2463 SG. MILES
Q¢-P51 DAY C-PS10 DAY P-ES P-F8 CN DA-SM 1Cc/7L -/H
1.97 3.02 6.00C 13.70 81.00 0.77 0.63 0.00
BASEFLOW INITIAL EL EXTRA VOL.
0.060 0.00 0.00

INFLOW HYD 1 PSH-PEAK
INFLOW HYD 2 PSH-PEAK
ADDHYD RESULTS PSH - PEaK

514.17 AT 120.00 HRS. LOCATION POINT 1AB
1045.70 AT 120.30 HRS. LOCATION PUINT 148
1438.06 AT 120.30 HRS. ULOCATION POINT 1AB

"

INFLOW HYD 1 EMG-PEAK
INFLOW HYD 2 EMG-PEAK
ADDHYD RESULTS EMG - PEAK

1795.75 AT 2.64 HRS., LOCATION POINT 1AB
3953.41 AT 2.77 HRS. LOCATION POINT 1AB
£535.98 AT 2.68 HRS., LOCATION POINT 1AB

INFLOW HYD 1 FP -PEAK
INFLOW HYD 2 Fb -PEAK
ADDHYD RESULTS FB - PEAK

£576.20 AT 2.56 HRS. LOCATION POINT 1AB
11501.29 AT 2.77 HRS., LOCATION POINT 1AB
16488.77 AT 2.68 HRS. LOCATICON POINT 1AB

LU}



X @
DAK S L G1/2e /b5 APACHE JCT. FRS INFLOW E k.l(} PASS.
1

L KOV 1¢/02/6¢ 2772727272727272772222727722227227227272722722222222222222222722 PAGE
® 3 5 38 35 3 36 A o 35 3% a0 X sl o e o aje e o e e deolp S delee des BASIC DATA e v e o o e ot ok o ke el e o o dle g ko sk N R o
° #xuiNQT DEFINEC CLIMATE AREA DESTGN CLASS C
STORM DISTRIPUTICNeesee6~HR PMP IN 15-MIN. INCREMENTS
® ACCUMULATED DA FOR SYSTEM = 3.38 SG. MILES
3-PS1 D2Y ¢-PS10 DAY P-ES P-FB CN DA-SM TC/L -/H
o 1.89 2.91 6.00 13.70 80.00 0.75 0.65 0.00
BASEFLCW INITIAL EL EXTRA VOL.
® 0.00 0.00 0.00
INFLOW HYG 1 PSH=PEAK = 476,36 AT 120.03 HRS. LOCATION POINT 1BC
L INFLOW HYD 2 PSH-PEAK = 1438.06 AT 120.30 HKS. LOCATION POINT 1BC
AUDHYD RESULTS PSH - PEAK = 1813.064 AT 120.30 HRS. LOCATION POINT 18C
L J INFLOW HYD 1 EMG-PEAK = 1656.71 AT 2.66 HRS. LOCATION PDINT 1BC *
INFLOW HYD 2 EMG-PEAK = $535,98 AT 2.68 HRS. LOCATIDN POINT 1BC
° AGDHYD RESULTS EMG - PEAK =  7171.48 AV 2.68 HRS. LOCATION POINT 1BC
INFLOW HYD 1 FB -PEAK = 5246.33 AT 2.58 HRS. LCCATION POINT 1BC
INFLOW HYD 2 FE =PEAK = 16468877 AT 2.68 HRS. LOCATION POINT 1BC
ADOHYD RESULTS FB - PEAK = 21510.63 Al 2.68 HRS. LOCATION POINT 1BC

S$9°) UL




99-0 1

UAMS ¢ .7/2;/&5

Rev 1/02/7¢¢

st e e e e ie o8 oot ORI s e ot e sl ool ok e

*op #NOT OEFINEC CLIMATE AREA

BASIC DATA

STORM DISTFIBUTION.esee6-HR PMP IN 15-MIN.

ACCUMULATED DA FGR SYSTEM = 4.0% SQ. MILES
Q-PS1 DAY Q-PS10 DrY P-ES
1.6b 2.51 6.00
BASEFLOW INITIAL EL EXTRA VOL.
0.00 0.00 0.00
INFLOW HYC 1 PSH-PEAK = 394.70 AT 119.60
INFLOW HYC 2 PSH-PEAK = 1813.04 AT 120.30
ADDHYD RESULTS PSH - PEAK = 1985.32 AT 120.30
INFLOW HYC 1 EMG-PEAK = 1847.42 AT 2.45
INFLOW HYD 2 EMG-PEAK = 7171.48 AT 2.68
ACDHYD RESULTS EMG - PEAK = 8331.02 AT 2.68
INFLOW HYD 1 FB -PEAK = €251.76 AT 2.38
INFLOW HYUL ¢ FE -FEAX = 21510.83 AT 2.68
ADDHYD RESULTS F5 - PEAK = 2%6421.54 AT 2.59

HRS.
HRS.
HRS,

HRS.
HRS.
HRS.

HRS.
HRS.
HRS .

P-FB

13.70

LOCATION
LOCATION
LOCATION

LOCATION
LOCATION
LOCATION

LOCATION
LOCATION
LOCATION

POINT
POINT
PUINT

POINT
POINT
POINT

POINT
POINT
POINT

INCREMENTS

77.00

s 5 o o e o et e s o st e o R o ok ok ol

DESIGN CLASS

DA-SM

0.67

TC/L

0.38

s @

PAGE X

-/H
0.00



. .
DAMS. 01722785 APACKFE JCT. FKS INFLOW € r. G pnss.
® REV 12/U3/0¢ QESLEVOIE ADJUSTED FGR SEDI™PNT,BURFCM PAGE
® e e e Ao e i e SR e el e e Ol i OOk Tk BASIC DATA st 3 o e e s ook e st o sheoly sk e ool TSR Tk R R
. #%%ANUT DEFINEGC CLIMATE AREA DESIGN CLASS €
STORM DISTFIBUTIOM.se.s6-HR PMP IN 15-MIN. INCREMENTS )
o ACCUMULATED DA FUK SYSTEM = 5,79 SG. MILES
Q-P<1 DAY Q-PS10 DAY P~ES P~-FB CN DA-SM TC/L ~/H
L 1.94 3.07 6.00 13.70 82.00 1.74 0.69 0.00
CCNLULTS COND L D/H -/H PS N K1 WEIR L TH EL
® 1.00 135.00 30.00 0.00 0.013 1.00 15.00 1786.00
PERM PGOL CREST PS Fp SED QRF 2ND STG ORF M ORF L START ES
e 0.00 1793.50 0.00 0.00 0.00 0.00 0.00 0.00
BASEFLCK INITIAL EL EXTKA VOL.
® 0.00 0.00 0.00 *
£S1 £S2 ES3 ES4 ESS ZES EXIT N EXIT S
® 0.00 0.00 0.00 0.00 0.00 2.00 0.025 0.000
€S TYPE ES L ES N BW1 BW2 BW3 BW4 BHS
® : 41 500 0.025 250.00 200.00 150.00 100.00 0.00
#445sNCTE THIS IS ONLY A PRELIMINARY EMG RATING CURVE OF DISCHARGE/FT OF WIDTH AND DOES NOT
® INCLUDE SIDESLOPE CORRECTION OR REVISED RATING USING ACTUAL EMG. CONFIGURATION.
€S CCUE INCREMENT ol e2 Q3 Q4
o 0 41 1.000 3.100 8.770 16.110 26 .800
<\ Qs Q6 Q7 Qa8 Q9 010 ull 012
® AN 34.660 45.560 57.410 70.140 83.700 98.030 113.100 128.860
. 1 sfe ote she ok e e g ste sl o sl ool g e e e e ol DETAILED LIST OF BASIC DATA o ook e o ot e o she o o e ofe o e o o ok ke
MEJR COEF. FOR ORIFICESeaecsee 310 RATIO OF 1A TO S(CH.10,NEH4) .. 0.20 MIN ES BN WHEN MAX V/C GIVEN.. 20.0
L WEIR (OEE. FUR DRUP INLETasees 3410 TIME INCS TO PEAK OF UNIT HYD. S. DELTA BW WHEN MAX V/C GIVEN... 64.0
° DISCHARGE COEF. FOR ORIF ICES.. 0.60 NO. POINTS FOR DESIGN HYD.eseo 101 PRECISION OF 8W SOLUTION.cases 1.0
FILLET SIZE FGR BOX CONDUITS.. 6.00 ES-WSP CALC. DEPTH PRECISION. 0.005 PRECISION OF V/C SOLUTION.cess 0.03
L GRAVITATICMAL CONSTANT ceeeses 32.10 ES-WSP PERMISSIGLE VEL.CHANGE. 0.05 MIN.ES378 DEPTH EMG TO TOP DAM 2.00
° MIN.ES378 DEPTH PS ~-EMG CREST. 1.CO MINTR6O DEPTH EMG TO TOP DAM.. 3.00 MIN.ES378 DEPTH DESIGN Q- TOD 1.00
EMG. SPILLWAY MIM, CAP. COEFF 237.0
o 10P WIOTH UPSTREAM 2 DOWNS TREAM Z WAVE BERM STAB. BERM DH MAX
EMBANKMENT TEMPLATE 14.0 2.5 2.0 0.0 0.0 0.0
] RAINFALL EQUATION CONSTANTS K1 PSH K1 ESM K1 FBH K2 PSH K2 ESH K2 FBH

CLASS C 1.00 1.00 1.00 0.00 0.26 1.00



§9-0 ZL

DIMENSIONLESS UNIT HYDROGRAPH
PEAK FACTOR = 454.C TIME INC.=0.020 NO. INC. TO PEAK= 5.00 PRODUCT ORD. AND TIME INC. =0.2669787

0,0000 0.0300 0.1C00 0.1900 0.3100 0.4700 0.6600 0.8200 0.9300 0.9900
1.0000 0.9900 C.9300 0.8600 0.7802 0.6800 0.5600 0.4600 . 0.3900 0.3300
G.c8C0 0.2410 C.2070 0.1740 0.1470 0.1260 0.1070 0.0910" 0.0770 0.0660
0.0550 0.0470 0.0400 0.0340 0.0290 0.0250 0.0210 0.0180 0.0150 0.0130
c.C110 0.0090 0.C08D U.0070 0.0060 0.0050 0.0060 0.0030 0.0020 0.0010
0.000C

SCS DESIGMN STORM RAINFALL DISTRIBUTION. (CHAPTER 21, NEH4 AND 5C5 TR-60)

0.000 0.008 0.016 0.025 0.033 0.043 0,052 0.063 0.074¢ 0.086
0.099 0.112 O.127 0.142 0.160 0.180 0.205 0.255 0.345 0.437
0.530 0.603 C.633 0.660 0.684 0.705 0.724 0.742 0.759 0.775
0.790 0.804 C.818 0.831 0.844 0.856 0.868 0.879 0.890 0.900
0910 0.920 0.930 0.939 0.948 0.957 0.966 0.975 0.983 0.992
1.000
s
29 HOUR TYPE 11 RAINFALL DISTRIBUTION 10 NAME 1S TYPE2
0.000 0.002 G.CO5 0.008 0.011 0.014 0.017 0.020 0.023 0.026
0.029 0.032 0.C35 0.038 0,041 0.044 0.048 0.052 0.056 0.060
0.06% 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105
C.l10 0.115 0.120 0.126 0.133 0.140 0.147 0.155 0.163 . 0,172
J.181 0.191 0.203 0.218 0.236 0.257 0.283 0.387 0.663 0.707
0.735 2.750 0.776 0.791 0.804 0.815 0.825 0.83¢4 0.842 . 0.849
VeSO D.8663 0.E£69 0.875 0.881 0.887 0.893 0.898 0.903 0.908
G.%13 v.918 0.922 0.92¢ 0.930 0.934 0.938 ‘ 0.962 0.946 0.950
U953 0.956 0.959 0.962 0.965 0.968 0.971 0.974 0.977 0.980
0.983 0.986 C.9€9 0.992 0.995 0.998 1.000
6~HR PMP IN 15-MIN., INCREMENTS 10 NAME IS HMRS

0.0C0 0,005 0.C11 0.016 0.022 0.036 0.051 0.066 0,080 0.584
0.715 0.774 0.218 0.548 0.880 0.911 0.942 V.951 0.960 0.969

0.978 0.984 0.9589 0.995 1.000



oy Ul AFACHE JCT. FRS INFLUW & F gmelG PASY g
o 1:/703/702 RLSEFVUIR ADJUSTED FOR SEL ..euwcu PAGE .
° UNCONTROLLED ASEA MYDROGRAPH- FSH - PEAK=  1077.36 AT 120.10 HRS. LOCATION POINT 12
ADDHYD RESULTS PS MYDRUGRAPH - PEAK = 2892.55 AT 120.30 HPS. LOCATION POINT 12
® CREST PS 1793.50 FT 13.7 ACFT 0.00 AC 0.0 CFS
° SED ACCUM 1792.50 F1T 13,7 ACET 0.00 AC 0.0 CFS
STARTING E 1792.50 FT 13.7 ACFT 0.00 AC 0.0 CFS
®
SCS=FSH  RAINFALL 1 DAY =#ioksax IN 10 DAY =#nsddks [N
° FUNCFF 1 LAY = 1.94 IN 10 DAY = 3.07 IN
CLIMATIC INDEX = 1.00 CNIOD = O.
L
ROUTED RESULTS = HYD TYPE EMAX VOL-MAX AMAX QMAX
° SCS~PSH 1799.77 F1 503.6 ACFT 0.00 AC 81.0 CFS
PS STORAGE 469.7 ACFT BETHEEN ES CREST AND SED ACCUM ELEVATIONS *
o
00T TEST 1795.30 F1 87.2 ACF1 65.9 CFS
° CONTROL 1S 0.150 DETENTION STORAGE
GRAWDCWN TIME TO DOT TEST € 1S 3.92 DAYS - DRAWDUWN CONTINUING
.\S\ DKAWDGWN TIME LIMIT = 10.00 DAYS. FLOW WAS 0.00 CFS ELEV = 1793.50 FT
0 PLCT OF PRINCIPAL SPILLWAY HYDFGGRAPH 1 INCH= 500. CFS
L O. 500. 1000, 1500. 2000. 2500. 3000. 3500. EXIT
! 1 1 o E voL A1 1 1 1 1 1 1 1 VEL
&\ o.00 0 0 1793.5 12.7 0.0 . 0.00
®Q 1.0l b 1 1793.5 14.0 0.0 . 0.00
2.02 9 2 1793.6 14,6 0.0 . 0.00
3.03 9 6 1793.7 15.1 0.0 & 0.00
e 4.04 9 5 1793.7 . 15.5 0.0 « 0.00
5.05 9 6 1793.7 €.8 0.0 . 0.00
6.017 9 7 1793.8 16.1 0.0 . 0.00
o 7.08 9 7 1793.8 1¢.3 0.0 . 0.00
8.09 9 8 1793.8 16.4 0.0 . 0.00
9.10 10 8 1793.8 1€.6 0.0 . 0.00
o 10.11 10 6 1793.8 16,7 0.0 . 0.00
11.12 10 8 1793.8 16.8 0.0 . 0.00
12.13 10 9 1793.8 1€.9 0.0 « © 0,00
e 13.14 10 9 1793.9 17.0 0.0 . 0.00
14.15 10 9 1793.9 17.1 0.0 . 0.00
15.16 10 9 1793.9 17.2 ©C.0 . © 0.00
o 16.17 10 9 1793.9 17.2 0.0 . 0.00
17.19 10 S 1793.9 17.3 0.0 « 0.00
18.20 10 9 1793.9 17.4 0.0 « 0.00
L 19.21 10 10 1793.9 17.4 0.0 . 0.00
20.22 10 10 1793.9 17.5 0.0 . 0.00
° 21.23 10 10 1793.9 17.5 0.0 . 0.00
22.24 11 10 1793.9 17.6 0.0 . 0.00
23.25 11 10 1793.9 17.6 0.0 . 0.00
° 24.26 11 10 1793.9 17.7  C.0 « 0.00



ot~ 77

25.24.11 10 1793.9 17.8

C.0 .

20.08 11 10 1793.9 17.8 0.0 . 0.UU
27.30 11 10 1794.0 17.9 0.0 . 0.00
25.31 11 10 17964.0 17.9 0.0 . 0.00
29.32 11 11 1794.0 18.0 0.0 . 0.00
30.33 11 11 1794.0 16.0 0.0 . 0.00
31.36 11 11 1794.0 16.1 0.0 . 0.00
32.55 12 11 179¢.0 1€.1 0.0 . 0.00
33.36 12 11 17964.0 1£.2 C.0 . 0.00
34.37 12 11 1794.0 1€.2 0.0 . 0.00
35.38 12 11 1794.0 18.3 0.0 . 0.00
36.39 12 11 1794.0 18.4 0.0 . 0.00
37.40 12 11 1796.90 1€.4 0.0 . 0.00
38.42 12 12 17964.0 16.5 0.0 . 0.00
3Y.43 2 12 17964.0 18.5 0.0 . 0.00
40.4% 12 12 17194.0 1€.6 C.0 . 0.00
41.45 13 12 1794.0 18.7 0.0 . 0.00
42.46 13 12 1794.0 18.7 0.0 . 0.00
43,47 13 12 1794.0 16.8 0.0 . 0.00
46 .48 13 12 17964.0 1£.9 0.0 . 0.00
45.49 13 12 1794.0 18.9 0.0 . 0.00
46.50 13 12 1794.0 19.0 0.0 . . 0.00
47.51 13 13 1794.0 19.1 0.0 . 0.00
48.52 14 13 17964.0 19.1 0.0 . 0.00
49.54 1¢ 13 1794.0 19.2 0.0 . 0.00
50.55 164 13 1796.0 19.3 0.0 . 0.00
51456 14 13 1794,0 19.4 0.0 . 0.00
52.57 14 13 1794.0 19.5 0.0 . 0.00
53.56 14 13 17964,0 19.5 0.0 . 0.00
54 .59 15 14 17964.0 19.6 0.0 . 0.00
55.60 15 16 1794.0 19.7 0.0 . 0.00
56.61 15 14 17964.0 15.8 0.0 . 0.00
57.62 1% 14 1796.0 15.9 0.0 . 0.00
58.63 15 164 17964.0 2.0 0.0 . 0.00
59.64 16 16 17964.0 20.1 0.0 0.00
60.66 16 15 1794.0 20.2 0.0 . 0.00
61.67 16 15 1794.0 20.3 0.0 . 0.00
62.68 16 15 17964.0 20.4 0.0 . 0.00
63.69 16 15 1794.0 20.5 0.0 . 0.00
64.70 17 15 1794.9 20.6 0.0 . 0.00
65.71 17 16 1794.0 20.7 0.0 . 0.00
66.72 17 16 1794.0 20.9 0.0 . 0.00
67.173 18 16 1794.1 21.0 0.0 . 0.00
68.74 18 16 17964.1 21.1 0.0 . 0.00
69.75 18 17 1794.1 21,2 0.0 . 0.00
70.77 16 17 1794.1 21.4 0.0 . 0.00
71.78 19 17 1796.1 21,5 ©.0 . . 0.00
12.79 19 17 1794.1 21.7 0.0 . 0.00
73.80 19 18 1794.1 21.8 0.0 . 0.00
74.061 20 18 1796.1 22.9 0.0 . . 0.00
15.82 20 18 1794.1 22.1 0.0 . 0.00
16.83 20 18 1794.1 22.3 0.0 . 0.00
77.84 21 19 1794.1 22.5 0.0 . 0.00
78.85 21 19 1796.1 22.6 0.0 . 0.00
79.86 22 19 1794.1 22.8 0.0 . 0.00
80.87 22 20 17964.1 23.0 0.0 . 0.00
81.89 23 20 17964.1 23.2 0.0 . 0.00
82.90 23 20 1794.1 23.4 0.0 . 0.00
83.91 24 21 1794.1 23.7 C.0 . 0.00
84 .92 26 21 1794.1 23.9 0.0 . 0-00
85.93 25 22 1794.1 26.1 0.0 . 0-00
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80.\.25 ce 17941 4.4

0.0 .1
67.95 2 23 1796.1 24.6 0.0 .1 0.0G
BE .96 217 22 1794.1 L49.9 0.C .1 0.00
89.97 27 23 1796.1 25.3 0.0 .1 0.00
90.98 2t 24 1794.1 29.6 0.0 .1 0.00
91.99 29 264 1796.1 26.0 0.0 .1 ; 0.06
93,01 30 25 1794.2 2644 0.0 o1 o 0.00
94,02 31 25 1796,2 26.8 0.0 .P 0.00
95,03 32 26 17964.2 27.3 0.0 P 0.00
96 .04 33 26 1796.2 27.8 0.0 P 0.00
97.05 34 27 1794,2 2E.4 0.0 P 0.00
98.06 35 26 1794.2 29.0 0.0 .P 0.00
99.07 16 28 1794,2 29.5 0.0 P 0.00
160.08 ]S 29 1794.2 30.3 0.0 .P 0.00
101.09 39 30 1796.2 31.0 0.0 .P 0.00
102.10 a1 31 1794.3 31.9 0.0 .P 0.00
103.11 43 32 1794.3 32.8 0.0 .P 0.00
104.13 45 33 1794.3 33.7 0.0 .P 0.00
105.14 48 34 1796,3 36.8 0.0 P 0.00
106.15 51 36 1794.3 36.0 0.0 .P 0.00
107.16 54 37 17964.4 37.3 0.0 P 0.00
108.17 57 39 1794.4 38.7 0.0 .P . 0.00
109.18 61 41 1796.4 40.3 0.0 .P . 0.00
110.19 66 %3 1794.5 4Z.1 0.0 P 0.00
111.20 72 46 1794.5 44,2 0.0 .P 0.00
112.21 79 49 1794.5 46.5 0.0 PI 0.00
113.22 68 53 1794.6 49.3 0.0 Pl 0.00
114.24 100 S7 179446 52.5 0.0 PI 0.00
115.25 116 63 1794.7 5€.5 0.0 «P1 0.00
116,26 129 64 17964.8 61.8 0.0 P 1 : 0.00
117.27 1177 6% 1795.0 66.6 0.0 P 1 0.00
116.28 255 66 1795.2 62.2 0.0 P 1 . 0.00
119.29 1192 69 1796.1 137.0 C.0 .P 1 0.00
120.30 2893 75 1798.0 301.6 0.0 . P X 0.00
121.31 662 79 1799.3  4643.7 0.0 . P 1 0.00
122.32 212 BO 1799.5 476.0 0.0 « P 1 0.00
123.33 1E¢ £l 1799.6 488.3 0.0 « P 1 0.00
124.34 143 £1 1799.7 495.2 0.0 « PI 0.00
125.36 118 81 1799.7 499.4 0.0 . P 0.00
126.37 102 €1 1799.8 501.8 0.0 « P 0.00
127.38 90 Al 1799.8 503.1 0.0 . P 0.00
128.39 80 81 1799.38 503.4 ©C.0 « X 0.00
129.40 73 61 1799.8 502.0 0.0 «IP 0.00
130.41 67 81 1799.8 502.1 0.0 «1P 0.00
131.642 62 81 1799.7 500.7 0.0 1P 0.00
132.43 58 81 1799.7 499.0 0.0 IP 0.00
133.44 56 81 1799.7 649&6.9 0.0 .IP . 0.00
134.45 51 81 1799.7 494.5 0.0 .IP 0.00
135.46 48 81 1799.7 491.9 0.0 JIP 0.00
136.48 46 g1 1799.6 489.0 0.0 .1P . 0.00
137.49 43 81 1799.6 486.0 0.0 IP 0.00
138,50 41 50 1799.6 482.8 0.0 .IP , 0.00
139.51 40 80 1799.6 479.5 0.0 .IP 0.00
140.52 3y 80 1799.5 476.0 0.0 .IP 0.00
141.53 36 80 1799.5 472.4 0.0 .IP 0.00
142 .54 35 60 1799.5 468.7 0.0 .IP 0.00
163,55 36 80 1799.4  464.9 0.0 +IP 0.00
164.56 33 80 1799.4  461.0 0.0 JIP 0.00
145.57 32 80 1799.4 457.1 0.0 .1P 0.00
146.59 31 80 1799.3 453,0 0.0 .1P 0.00
147.60 30 20 1799.3 44P.9 (.0 .IP 0.00



210.2 .11 69 1796.3 16,0 0.0 .P .
L 211.26 i1 69 1796.2 166.2 0.0 P

212.30 11 69 1796.2 139.4 0.0 P Bypyvrf]
213.31 11 69 1796.1  1364.5 0.0 P 0.00
216.32 11 66 1796.1 20.7 0.0 .P 0.00
215.33 11 66 1796.0 124.9 0.0 .P 0.00
216.36 11 68 1795.9 1.C.2 0.0 .P . 0.00
217.35 11 &6 1795.8 115%.4 C.0 .P ‘ y 0.00
216.36 11 67 1795.7 11Ce7 0.0 P 0.00
219.317 11 67 1795.7 105.9 0.0 P 0.00
220.38 10 67 1795.6 101.2 0.0 P 0.00
221.39 10 €6 1795.5 96.5 0.0 .P 0.00
222.40 10 66 1795.4 91.6 0.0 .P 0.00
223.642 10 66 1795.3 87.2 0.0 P ' 0.00
224.43 10 66 1795.2 £2.5 C.0 P 0.00
225.44 10 65 1795.1 77.9 0.0 .P 0.00
226445 10 65 1795.0 72.3 0.0 P 0.00
227.46 v 65 1795.0 6£.7 C.0 .P 0.00
226.417 ic 65 17964.9 64.1 0.0 .P 0.00
229.48 10 66 17964.3 56,5 0.0 P 0.00
230.49 10 61 1794.7 56,1 0.0 .P 0.00
231.50 10 55 1796.6 51.0 0.0 .P 0.00
232.51 9 50 1796.5 7.4 0.0 .P . 0.00
233.53 9 46 1794.5 44,2 0.0 .P 0.00
234,564 9 642 1794.6 1.3 0.0 .P 0.00
236.56 9 36 179¢.3 3¢.3 0.0 .P 0.00
237517 Y 34 1794.3 36,2 0.0 .P 0.00
238.58 9 31 1794.3 32.2 0.0 P 0.00
239.59 9 29 1796.2 30,4 0.0 P 0.00
240.60 5 27 1796.2 26.6 0.0 .P : 0.00
261.61 0 25 1796.2 26.6 0.0 . 0.00
1 0 € vCL A1 1 1 1 1 1 1 1 VEL
0. 50C. 1000. 1500. 2000, 2500. 3000. 3500. EXIT
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RATING TAEBLE OEVELOPED
WITH PS DEVELLPED BY PROGRAM AND ESRATING FOR EMG

RATING TABLE NUMBER 1

ELEV Q-TOTAL Q-PS VOLUME AREA
FEET CFS CFS AC-FT ACRE
1 1793.50 0.00 0.00 13.73 0.00
2 1793.21 8.03 £.03 16.56 0.00
3 1794.12 22.70 22.70 24,65 0.00
4 179¢.43 41.70 41.70 41.07 0.00
5 1794.74 64.21 66.21 57.48 0.00
6 1796.65 71.33 71.33 180.89 0.00
7 1798.56 77.45 77.45 363,26 0.00
8 1800.4¢ €3.13 83.13 590.34 0.00
9 1802.37 €B8.44 88.44 845.92 0.00
10 1804.28 93.45 93.45 1129.27 0.00
11 1806.19 98.21 96.21 1435.41 0.00
12 1808.09 102.74 102.74 1773.17 0.00
13 1810.00 107.08 107.08 2141.60 0.00
UNCONTROLLED AREA HYDROGRAPH - EMG PEAK = 3978.53 AT 2.62 HRS. LOCATION POINT 12
ADDHYD RESULTS EMERGENCY HYD. - PEAK= 12284.94 AT 2.68 HRS. LOCATION POINT 12




UNCON‘.[‘: ARt A HYDKOGRAPH - FB  PLAK =  12111.98 AT 2..?5. LOCATION POINT 12

ADDHYD RESULTS FREEBOARD HYD. - PEAK:= 27362.4%5% AT 2+5%9 HKRS. LOCATION PUINY 12
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DAMS¢ U/ e/t APACHE JCT. FRS INFLOW & RL. v PASS .

° REV 12/33/62 RESERVUIR ADJUSTED FUR SEDIMENT,80KROMW PAGE 3
. £S CREST 179,77 F1 503.4 ACFT 0.00 AC 51.0 CFS
PS STURAGE 4ES.T ACFT BETWEEN ES CREST AND SED ACCUM ELEVATICNS
° STARTING E 1793.50 FT 13.7 ACFT 0.00 &4C 0.0 CFS
. EFFECTIVE MEIGHT(H)= 11.8 FEET, PRODUCT = 5926. (H * STORAGE AT CREST EMG.)
INFUT DESIGN CLASS = C
] SCS~ESH D=  6.00 KR Pz 6,00 IN Q= 3.9 IN
TC=  0.69 HR CN= 82.00 voL = 369.9 ACFT
. PEAK 12204.9 CFS AT 2.68 HRS
SCS-FBH D= 6.00 HR P= 13,70 IN Q= 11.38 IN
TC=  0.69 HP  CN= B82.00 VOL=  1055.3 ACFT
e PEAK 373€2.4 CFS AT 2.59 HRS
® o o8 s e ol ol o ok o o sl e 3k ok e e ok e e sfe i el o o oo o ol sho ok o ol e o) okt o e o v e aie e i e ok o o afe o ok e e sl aoe e ool Rk o o o oo e ook ofe o ok ol e e ok ok
RATING TABLE DEVELOPED
. WITH PS CEVELGPED BY PROGRAM AND ESRATING FOR EMG
RATING TABLE NUMBER 2
° ELEV C-TOTAL a-PS VOLUME AREA
FEET CFS CFS © AC-FT ACRE
1 1793.50 0.00 0.00 13.73 0.00
® 2 1793.e1 8.03 8.03 - 16.56 0.00
3 17964.12 22.70 22.70 28465 0.00
§ 4 1794.43 41.70 41,70 41,07 0.00
® \ 5 1794.74 64.21 64.21 . 57.48 0.00
6 1795.37 66.91 66.91 90.78 0.00
O\ 7 1796.00 69.12 69.12 124.08 0.00
s 8 1796.63 71.26 1.26 179.06 0.00
9 1797.26 73.33 73.33 234.12 0.00
N 10 1797.88 75 75.35 289.18 0.00
bl N 11 1798.51 77.32 358.45 0.00
12 1799.14 79.24 430.93 0.00
° 13 1799.77 81.12 503.40 0.00
14 1800.28 .34 82.61 566.77 0.00
15 1600.79 895.98 84.07 633,72 0.00
° 16 2221.13 86.65 754 .23 0.00
17 4335.14 89.70 9164.87 0.00
18 9317.85 94.99 1225.82 0.00
° 17268.89 101,22 1657.08 0.00
2 26866 .06 107.08 2141.60 0.00
- TYPE ([ &W EMAX VOL-MAX  AMAX HP  VOL-ES Q-PS Q-ES Q-70T  bp/C V/C S/C  $/C.25 D-ES OE/B
SCS=-ESH 1250.9/ 1802.09  805.2 0.0 2.32 301.8 87.7 2804.1 2891.8 1.56 1.10 0.008 0.011 8.5 2.7
N
° sdkminasAn WITH SPECIFIED WIDTH, SHOULD ALSO SPECIFY EXIT SLOPE. VELOCITIES IN PLOT SHOULD BE FOR FBH Q/& CRITICAL SLOPE.
PLOT 1 IN = 2000. CFS EXIT SLOPE = 0.011
0. 2000. 4000, 6000. 8000. 10000, 12000. 14000. EXIT
9 1 1 0 E VoL A1 1 1 1 1 1 I I VEL
0.00 0 0 1793.5 2.7 0.0 . 0.00
O N0 " N 1707 © L2 B n N 0.0on



SL-D T

RAT]I\»QL& CLVELOPED

WITH PS CLVELUFTD BY PROGRAM. AND ESRATING FGR EMG

TYPE
SCS~tSH

#Addohadkt WITh SPECIFIEC WIDTH, SHOULD ALSO SPECIFY EXIT SLOPE. VELOCITIES IN PLOT SHOULD BE FCR FBH Q/4 CRITICAL SLOPE.

0.00
0.09
0.17
0.26
0.35
0.43
0.52
0.6]
0.69
0.78
0.86
0.95
1.06
1.12
1.21
1.30
1.38
1.47
1.56
1.64
1.73
1.82
1.90
1099

A

-

Bk
100.0

pLOT

T —

T O OO0 0COQO00000CCOCCCOCC PO

VNN SWN -

L O COCOOCOVOOCOO0CO0OO00O0O0QOCOoOoOCoOOCOn

ELEV

FEET
1793.5
1793.8
1794.1
1794.4
1794 .7
1795.3
1796.0
1796.6
1797.2
1797.8
1798.5
1799.1
1799.7
1800.2
1800.7
1801.7
1802.8
1804.86
1807.4

0
1
2
3
4
7
4]
3
6
8
1
4
7
8
9
1
4 1
9 3
9 7

1810.00 11

EMAX
1802.89

E
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5
1793.5

VOL~-MAX
921.6

voL
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.7
13.8

RATING TABLE NUMBER
Q-TGTAL

CFS
0.00
8.03
2270
41.70
64.21
66.91
69.12
71,26
73.33
75.35
77.32
79.24%
81.12
2642.51
411.50
953.67
829.u8
931.62
374.64
643.64

AMAX
0.0

D EEEEEEEEEEEEEEEE
COQCOO0QCOOQCLC0DO0O0OO0O0OSTOCLUOD
® ® 6 86 0 ¢ 0 8 T 0 S 0 s 0 s 6 s e e s e e e

COOO00OO0CROTC0A0OOOOOCLO0OO0

1
0-
I

IN

1
1

H
3.

Q-PS
CFS
0.00
8.03

22.70

41.70

64.21

66.91

69.12

71.26

73.33

75435

17.32

79.24

81.12

82.61

84.07

86.65

89.70

94.99

01.22

07.06

P VOL-ES
11 418.2

2000. C
2000.
H

5
VOLUME
AC-FT
13.73
lb.sb
24.65
41.07
S7.48
90.78
124.08
179.06
234.12
289.18
358.45
430.93
503.40
566.77
633.72
754.23
914.87
1225.62
1657.08
2141.60

Q-PS
89.8

FS
4000,
1

A

REA

4CRE

Q-
1785

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ES
o1

6000,

I

Q-107
1874.9

8000.
1

D/scC
2.08

10000.
I

v/C
8.24

s/C

$/7C.25

0.007 o0.010

EXIT SLOPE = 0.010

12000.
1

164000,
1

D-ES OE/B

14.3

EXIT

VEL
0.00
0.00
0.00
0.00
0.00
0.00
o .oo
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

noon

6.3
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2416 T 9n7 12 1794,0 1845 0aC '
2.25 2911 51 1794.3 32.2 C.0 . 1 0.00
Z.33  584% 65 1794,3 63541 0.0 . 1 0.00
2.42 3882b 69 1795.8  11°%.¢ 0.6 . 1 0.00
2.51 11019 71 1796.7  185.4 0.0 . I 0.00
2.59 12133 75 1797.6 267.6 0.0 . ! 1 0.00
2.68 1228% 77 1798.5 356.3 0.0 . X ' 0.00
¢.17 11670 79 1799.2 439.3 0.0 . 1 0.00
2485 10560 118 1799.9 51£.,0 0.0 .E 1 1.95%
2.94 9300 295 1800.4 587.5 0.0 E 1 3.92%
3.03 8109 471 1800.9 646.9 0.0 . E 1 4,97
3.11 7038 696 1801.3 696.8 0.0 . E 1 5.93
3.0 6126  E52 1BOl.6 738.,2 0.0 » E I 6.56
3.28 533 1052 1801.9 772.3 0.0 . £ 1 7.12
3.37 4706 1204 1802,1 .300.2 0.0 . € 1 7.54
3.46 4191 1328 1802.2 B822.9 0.0 . € 1 7.84
3.54 3788 1430 1802.3 A41.6 0.0 . E 1 8.07
3.63 3479 1514 1802.4 857.0 0.0 . E 1 8.26
3,72 3246 1585 1802.5 87C.0 0.0 . & 1 8.40
3.80 3066 1645 1802.,6 881.0 0,0 . E 8.52
3.89 293¢ 16960 1802.7 890.5 0.0 . E 1 8.63
3.98 2634 1742 13802.7 898.8 0.0 ., E 1 * 8.76
4.06 2739 1782 1802.8 906.2 0.0 . £ 1 8.85
4.15 2607 1816 1802.8 912.4 0.0 . E 1 8.89
4.26 2415 1845 1802.9 917.3 0.0 . E I 8.97
4.32 2173 1867 18¢G2.9 920.4 0.0 . E 1 8.99
4041 1915 1675 1302.9  921.6 0.0 . X1 9.04
4.50 1673 1671 1802.9 921.1 0.0 . IE 9.01
4.58 1458 1657 1802.9 91E.9 C.0 . 1E 8.98
4.67 1279 1£34 18C2.8 915.5 0.0 . I E 8.95
4.75 1141 1609 1802.8 911.2 0.0 . 1 € 8.91
4.64 1037 1782 1802.8 90t.1 ©,0 . 1 E 8.6%
4.93 959 1752 1802.7 90C.6 0.0 . 1 E 8.77
5.01 90z 1720 1802.7 £94.9 0.0 . I € 8.68
5.10 85 1686 1802.7 B889.0 0.0 . 1 E 8.64
5.1 810 1655 1802.6 8B3.0 0.0 . [ E 8.59
5.21 76z 1622 1802.6 B876.9 6.0 ., I E 8.48
.36 712 1558 1802.5 B870.7 0.0 . 1 € 8.43
5.45 662 1554 1802.5 B864.4 0.0 ., 1 E 8.36
5«53  6£14 1519 1802.5 BSE€.0 0.0 , 1 € 8.29
5.62 573 1484 1802.4 B51.5 0.0 . I E 8.16
5.71 542 16448 1802.4 B45,0 0.0 . I E 8.08
5.79 520 1413 1802.3 &3f.6 0.0 . 1 E 8.01
S.88 505 1379 1802.3 B832.3 0.0 . 1 E 7.93
5.96 492 1345 1802.2 6526.1 0.0 . 1 3 7.85
6.05 476 1312 1802.2 B820.C 0.0 . 1 E 7.78
6.14 450 1280 1802.2 B814.1 0.0 . 1 E "7.71
6.22 407 1247 1802.1 B0B.1 0.0 . 1 E 7.64
6.31 351 1214 1802.1 802.0 0.0 . I € 7.56
6.40 289 1180 1802.0 795,8 0.0 .1 E T 7.46
6,48 230 1145 1802.,0 7&9.3 0.0 .1 E 7.36
6+57 177 1109 1801.9 782.7 0.0 .} E 7.24
6.66 136 10673 1B01.9 776.0 0.0 .1 E 7.17
6.74 101 1036 1B01.8 769.4 0.0 .1 E 7.06
6.83 75 1000 1801.8 762.7 0.0 . E 6.97
6.92 €6 964 1801.7 756.2 0.0 . £ 6.83
7.00 62 933 1801.7 7649.7 0.0 . € 6.74
7.09 32 905 1801.6 743.6 0.0 . £ 6.66
7.17 26 6§77 1801.6 737.3 0.0 . E 6.59
7.26 18 6§50 1801.5 731.2 0.0 . E 6.45

~.3R
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., 7'}8 1801.5 719.7 OAU . E
7.52 7 773 1301.4 T14.1 0.0 « E
7.61 L) 749 1R01.4 T708.7 0.0 E 6.12
7.69 ¢ 725 1801.3 702.5 0.0 « E 6.07
| J 7.78 3 703 1801.3 696.4 0.0 . E 5.95
7.817 2 B0 1801.3 693.5 0.0 . E 5.90
7.95 1 659 1801.2 688.7 0.0 . E 5.79
® 8.06 1 ¢38 1801.2 684.1 0.0 . E 5.68
8.13 1 618 1801.1 679.6 0.0 . E 5,64
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HYDRAULIC DESIGN

Apache Junction Floodway

The Apache Junctipn Floodway starts from the west side of the Apache
Trail and terminétes behind the Apache Junction Flood Retarding
Structure (FRS). The floodway intercepts the storm flows from the
drainage Basins 1, and 1A+1B. The floodway consists of a concrete
lined channel, an energy dissipator and an earth channel.

The starting point of the Apache Junction Floodway has been changed
from Station 11+00 to Station 12+00. This was done because the
originally proposed starting point interfered with the planned
Tomahawk Road at that point. Grading will be done to direct all
flow from west of Apache Trail to the floodway, and future
construction of Tomahawk Road should include culverts to maintain
essentially the same drainage areas for each inlet to the floodway.

The concrete lined channel is 1537.5 feet long. Since the channel
alignment follows a relatively flat grade, a mild (subcritical)
slope has been adopted for the hydraulic design of the channel.
Weir inlets have been provided for drainage Basins 1 and 1A+1B. The
portion of the channel before the inlet for Basin 1 has been
designed for 25% of the inflow from Basin 1 to account for any local
drainage to the beginning of the channel. Inlet for Basin 1A+1B is
towards the end of the channel. The locations of the inlets have
been confirmed by field verification.

The major portion of the floodway is designed for a flow of 1046 cfs
from Basin 1. Trapezoidal and rectangular cross sections were
studied for the channel. Based upon initial construction and future
maintenance costs a rectangular cross section shallower than the
best hydraulic section has been adopted for the channel. The width
of the channel has been increased at the inlets. The Manning's "n"
equal to .015 has been adopted for the concrete lining.
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Because the flow in the channel is near critical, extra freeboard
was provided to handle any instability of the flow.

The concrete lined channel ends at the energy dissipator. The
concrete channel and energy dissipator have been located to provide
adequate clearancé from the FRS. Two types of energy dissipators,
baffled block chute and grouted riprap chute with stilling basin
were studied. The economics favored the latter which was adopted.

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 37.5 feet wide with a
depth of water of 3.9 feet for a discharge of 1560 cfs. The
trapzoidal earth channel beyond the stilling basin carries the same
discharge with 3.7 feet depth of water for the aged condition. The
earth channel downstream of the energy dissipator on the Apache
Junction Floodway was designed to meet the requirements of
Engineering Standard 582, Open Channel. The channel was designed
for the 100 year storm flow of 1560 cfs. The 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
the Apache Junction Floodway was found to be 10,000 ppm.

Mannings "n" values were computed for both the "aged" and "as-built"
conditions and were found to be 0.027 and 0.024 respectively. The
allowable velocity, computed using procedures in TR-25, was found to
be 2.92 fps. Since the 10 year discharge (921 cfs) exceeded 50% of
the design discharge (780 cfs) it was used in making the "as-built"
stability check. The design discharge of 1560 cfs was used to make
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the "aged" stability check. The resulting channel has a bottom
width of 130 feet, side slopes of 3 horizontal to 1 vertical, and a
bottom slope of 0.00056 ft/ft.

A check was make using the tractive stress procedures. Since the
d(75) is much less than 0.25 in. it is not the preferable
procedure. It should also be noted that the b/d ratio is much
greater than the curve values given in Figures 6-12 -and 6-13 in
TR-25. The check does imply that the velocity approach is
conservative.

Flood Retarding Structure (FRS)

The FRS is an earth embankment approximately 8600 feet long with a
maximum height of approximately 22 feet. The embankment is 14 feet
wide at the top with 2.5 horizontal to 1 vertical upstream slope and
2 horizontal to 1 vertical downstream slope. One 30-inch diameter
reinforced concrete pipe has been provided through the embankment to
serve as a principal spillway. An emergency spillway has also been
provided to safely pass the emergency spillway hydrograph (ESH)
storm and to have sufficient capacity for passing the freeboard
hydrograph (FSH) storm without overtopping the dam.

a) Stage Storage Curve

A stage storage curve was developed for the storage area. Increase
in the storage capacity due to the 4-foot deep and 900-foot wide
borrow area between contour lines of El. 1797 and 1808, and
reduction due to the embankment fill were accounted for in the stage
storage curve. The upstream slope of the embankment was taken as 3
horizontal to 1 vertical (conservative assumption, as the final
slope is 2.5 horizontal to 1 vertical). The loss of storage due to
the Idahé and Brown road embankments was neglected, since the road
fill will be taken from the reservoir area.
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b) Sedimentation

The quantity of sedimentation inside the FRS storage area over the
100-year life of the project has been taken as 95 acre feet based
upon the report "Sedimentation - 1974 Supplement, Buckhorn-Mesa
Wastershed".

c) Flood Routing Studies

The crest of the principal spillway has been kept at E1. 1793.50
after allowing for the sedimentation in the storage basin. For the
design of the principal spillway, flood routings for the PSH, ESH,
and FBH storms were performed for 36-inch and 30-inch diameter pipe
outlets using the DAMS2 computer program (TR 48). The minimum
principal spillway pipe diameter for Class C Dams (TR 60) is
30-inches. A 30-inch diameter pipe outlet will drain the PSH storm
storage to 15 percent storage in about 4-days, which is less than
the 10-days required by TR 60.

3. Principal Spillway

A comparison of the computer output data for the 36-inch diameter
conduit, as proposed in the Work Plan, and a 30 inch diameter pipe
indicates that the top of the embankment for the 30-inch outlet is a
few inches higher than that regquired for the 36-inch outlet, and
will need approximately 4000 cubic yards of extra fill in the
embankment. However, it can also be seen from the computer output
that the outflow in the principal spillway outlet conduit has
reduced from 120 to 81 cfs for the PSH storm. The flow in the
emergenéy spillway has also been reduced by about 5% for the ESH
storm and about 2% for the FBH storm. The saving in cost of
principal spillway, outlet channel over a length of approximately
1500 feet up to the first inlet (Basin 4A), Bulldog Floodway and the

\
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Emergency Spillway will be much more than the additional cost of the
embankment fill. Therefore, the 30-inch diameter outlet pipe was
recommended and adopted.

For the two-way covered riser-height of 10 feet below the spillway
crest, the invert’of the pipe at the inlet is fixed at El. 1783.5.
A baffle riser with an ungated low level outlet has been selected
for the inlet to the principal spillway. The principal spillway is
located at Sta. 100 + 76.99 of the FRS. Geotechnical investigations
along the centerline of the principal spillway indicate that the
caliche is only about 3 to 4 feet below ground, approximately at El.
1785 feet. Therefore, the pipe is supported on a concrete cradle
founded directly on caliche. The trench in the soil is backfilled
with the embankment material compacted in accordance with the
applicable specifications. Since the pipe is supported on the firm
foundation, no analysis for the settlement of the pipe or joint
extensibility is necessary. A piping and seepage control diaphragm
is provided in accordance with TR-60 and was designed in accordance
with Soil Mechanics Note No. 1. The diaphragm will be outleted into
the outlet channel. -

The spillway pipe outlet is connected directly with the rectangular
Apache Junction outlet channel. No energy dissipator has been
provided because the outlet channel is a concrete channel and the
exit velocity is less than 20-feet per second.

Emergency Spillway

Three different types of emergency spillways were studied for the
Apache Junction Flood Retarding structure, namely:

1. Type C Drop Structure
2. Baffle Block Chute, and
3. Earth Channel.
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Due to the high walls in the Type C drop structure as compared to
the walls in the baffle block chute, the baffle block chute has been
determined to be more economical than the Type C drop. The study
was made for 150 feet long crest for both structures. The extra
height of embankment required for the drop structure spillway due to
the head losses ia the entrance channel is an additional cost not in
favor of the drop structure spillway. The baffle block chute does
not have significant entrance channel losses due to its location at
Sta. 97+50. The drop structure spillway was proposed at Sta.
112+40, where an entrance channel is required.

Baffle chute spillway has been studied for two crest lengths, 150
feet and 100 feet. The latter has been determined to be more
economical than the former. The cost of concrete saved in the 100
feet wide chute is more than the additional cost of fill in the
higher FRS embankment and the extra riprap cost in the transition
downstream of the chute. A chute with crest length less than 100
feet was not considered due to increase in the intensity of flow and
the longer downstream transition required to the 300 feet wide exit
channel. The intensity of flow for the 100 foot long crest is 70
cfs per foot for 2/3 FBH storm (the design flow).

An earth channel spillway has been studied for the following cases:
1. Earth channel without any protection
2. Earth channel with bed and side protection by
- Soil cement or
- Maccaferri Gabions or riprap
A spillway crest 300 feet wide was used which satisfies the Oe/b
requirement: Oe/b = 9.6 <10. For the earth channel the velocity
of water is more than 7 feet per second for the ESH storm and higher

flows.
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This velocity is considered to be high for the soils in the area as
well as for the caliche. The strength of caliche varies
considerably from poor to medium. Therefore, protection -is required
for the channel bed and sides.

Surface protectioﬁ by soil cement is not considered satisfactory
because the velocity of water increases to about 10 feet per second,
which may be erosive for soil cement. The coefficient of friction
used for soil cement is: "n" = .0l15. A velocity of 10 fps requires
a high percentage of cement, and the soil cement lining, being rigid
will not allow for movement. This type lining will also require
drainage beneath it.

Protection by riprap, either by Maccaferri Gabion or loose riprap,
was considered. The value of "n" for Manning's equation is assumed
as .035. A slope of 0.026 has been considered for the channel.
With these parameters the flow is supercritical for all flows. The
spillway channel has been divided into two channels of 150 feet each
with a 12 foot wide levee in between because the channel is wider
than 200 feet. The cost of protection by Maccaferri Gabions or
riprap is very close. The cost of riprap protection is only
marginally lower than the gabions because of extra thickness
required for loose riprap. The additional cost of riprap for the
earth channel spillway with a 350 foot long crest is more than the
cost saved in earthfill in the FRS embankment.

Comparative cost study between the baffle block chute spillway (100
feet long crest) and the riprap protected earth channel (300 feet
long crest) indicates that the baffle block chute spillway is more
economical than the other even after accounting for the higher top
of embankment.

On the basis of the comparative cost studies baffle block chute

spillway with 100 feet long crest is recommended. The nominal top
of embankment will be at El. 1810.0 feet.
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The exit channel of the emergency spillway has a natural grade of
approximately .012 which gives high velocity in the channel.
Therefore, to protect the spillway structure against retrogression
in the exit channel it is proposed to provide a control section in a
300 feet wide channel downstream of the spillway. This control
structure will maintain adequate depth of water 'at the toe of the
chute to minimize scour.

The geologic investigation indicated that the top of caliche in the
area downstream of the structure is approximately at elevation
1779. The control section will therefore be founded on caliche.
The channel downstream of the control section will be protected by a
loose rock riprap apron (flexible apron) for a distance of
approximately 25 feet.

The depth of retrogression in the exit channel will be controlled by
the caliche and will be limited to a few feet. The loose rock

riprap provided downstream of the control section will flex downward
to a stable slope and protect the caliche under the control section.

This arrangement of control section with flexible apron and the

existence of caliche at a shallow depth will provide sufficient

safeguard against deep scour at the toe to the baffle chute and is
recommended. The loose rock riprap apron will require periodic

inspection and maintenance. Recommendations are included in the

Operation and Maintenance Plan.

The discharge of the emergency spillway has been calculated as 7000
cfs for the design flood and 10,500 cfs for the PMF.

Idaho and Brown Roads

The Idaho and Brown Roads traverse the Apache Junction Flood
Retarding Structure storage area. These roads will obstruct the
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storm flows from the drainage Basins 1, 1A+1B, 1A+1C and 2, to the
principal and the emergency spillways. The roads are required to be
above the 25 year storm water level in the reservoir.

These roads will.therefore need culverts of suitable size to pass
the 25 year storm without excessive differential head against the
road. Also, the road profile will be low enough to let the PSH, ESH
and FBH storms pass over the road without excessive differential
heads at the road. The differential head at the roads require
raising the top of the FRS embankment. In estimating the size of
the culverts it has been assumed that the storm water does not flow
along the road from one drainage basin to the other.

The Idaho Road will need a culvert to pass storm flow from drainage
Basin 1, 1A+1B, 1A+lC and 2. Though the maximum rate of outflow
from the principal spillway for the 25 year storm in only 76 cfs,
the peak inflow from these four basins is 1298 cfs.

Since the inflow is much more than the storage capacity of the area
northeast of the road, the culverts will be required to pass the
storm flows to the storage area on the other side of the road.
Conservatively the capacity of the culvert has been estimated to be
200 cfs.

An elliptical corrugated metal pipe culvert, 10 feet high by 7 feet
wide, with flow at a differential head of approximately 3 inches
will be used under Idaho Road. It will be unlined on the inside as
reguested by SCS. The same size culvert will be used under the
Brown Road.

Idaho and Brown Roads intersect each other near the center line of
the FRS embankment. The portion of the roads from the intersection
to the center line of the FRS embankment is planned to be
horizontal. Since it is planned that the intersection will have a
four-way stop sign, the vertical curves in the road profile were
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designed for a 35 mph speed with a maximum 4 percent grade. Thus
. the road surfaces will drop quickly. This will provide a large area
of flow across the road for the flows exceeding the 25 year storm.

A profile with a 35 MPH design speed vertical curve will have only
0.1 feet of differential head across the road for the FBH inflow at
the maximum stage of the storage. Assuming the same differential
head across Brown Road, water level in the upstream part of the
reservior will be 0.2 feet higher than in the downstream portion.
This has been handled by increasing the freeboard.

6. Changes in Design and Alternatives Studied

Descrepancies in survey information were corrected during the
preliminary design phase with the result that the two major inlets
were relocated approximately 100 feet downstream on the floodway.
Channel dimensions and slope were not changed.

. Possible piping along the spillway conduit will be controlled by
including a diaphragm of granular cohesionless material around the
portion of the conduit above the concrete embedment. This will
connect to the transition zone of the FRS.

A number of alternatives for project features were examined. Many
of these were studied in Phase I and described in the "Phase 1
Feasibility Study". These included:

1. Apache Junction Floodway
Concrete vs earth channel.

Rectangular vs trapezoidal channel section.
Location of energy dissipator.

a.o0o oo

Grouted riprap chute and stilling basin vs baffled block
chute and energy dissipator.

I11 D-10
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2. Floodwater Retarding Structure

a. Filter zone vs. membrane to control cracking and internal
embankment erosion.

b. 30 inch diameter vs 36 inch diameter principal spillway pipe.
Baffle block Js earth channel vs. type C emergency spillway type.
Emergency spillway exit channel protection.

3. Idaho and Brown Roads

a. Present alignment vs relocation.
b. Profile to remain above 25 year flood.
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. FAGE i
FLOW PROFILES CALCULATION
1 DISTANCE AT THIS SECTION - @
MANNING ROUGHNESS Q27
CHANNEL EBOTTOM WIDTH 130
CHANNEL EROTTOM SLOFE . Q256
CHANNEL SI1DE SLOFE 2
WATER DEFTH AT CONTROL SECTION 3.73
LATERAL IN/OUT FLOW (+/-) o
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETR 1
EFIER SHAPE CIRCULAR/SRUARE (1/2) @
TOTAL FIER WIDTH @
HEIGHT OF BROTTOM RISE/DRDFR (+/-) @
WRTER DEFTH VY = 3.73 NORMAL DEFTH YN = 3.7304%3
CRITICAL DEFTH YC = 1.E2671 FROUDE NUMEER F = .E28Q73&
CHANNEL FLOW G = 156Q CRITICAL SLOFE SC = 9.19256E-23




PAGE 3

s
8
FRICTIDON SLOFE s
E
E

SUMMARY
ITEM SECTION NO. 1
DISTANCE XL= @
WATER DEFRTH Yy = 3.73
ENERGY HEAD Ev= 3. 86625
NORMAL DEFTH YN= - 3.730473
CRITICAL DEFTH YC= 1.62871
FROUDE NUMEER FD= .z28@73¢&
MANNING ROUGBHNESS N= Q227
EBEDTTUM SLOFE 2= .Q2ASE
CRITICAL SLOFE C= 9.19z2%eE-@3
E= GS.eazS1iE-@4
BEOTTUM WIDTH = 13@

CHARNNEL SIDE SLOPE ZI= &

CHANNEL TOF WIDTH T= 152. 38

ARER A = G2&.639
HYDRAULILC RADIUS R = 3.42885

B4
v

ZLOCITY = 1560/526.6 = 2,96 fps O
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FIT XTSRS LTI ITILISIZ S22 222 T2 2 22

* *

* FLOW PROFILES *

* *

* CALCULATION *

* *

* *

* *

* VERSION 19885 *

* *

* CONSULTING CIVIL ENGINEERING %

* ERASCO SERVICES INC. NY *

3 96 I I K K I HF I I I K I I KKK KKK KKK ®
FPROJECT TITLE AFPACHE JUNCTION - AS BUILT CONDTION
DEFARTMENT NAME EBASCD CIVIL CONSULTING
TODAY'S DARTE (M-D-Y) 8-13-8C
YOUR NAME C MONTRNA

ENBLISH UNIT—~- CFS,FT,LE AND G=3z2.&,C=1.48¢&

TOTAL NUMEER OF CRDSS-SECTIONS
FLOW RALONG MRIN CHANNEL
COMEUTATION STARTS FROM URSTREAM

[
o
(Y

7 O-/b
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. PAGE 1
FLOW FROFILES CALCULATION
1 DISTANCE AT THIS SECTION - 2
MANNING ROUGHNESS . @23
CHANNEL ROTTOM WIDTH 130
CHANNEL EOTTOM SLOFE . Q22SE
CHANNEL SIDE SLOPE 3
WATER DEPTH AT CONTROL SECTIDN  £.48
LATERAL IN/OUT FLOW (+/-) e
ENERGY COEFFICIENT ALFHA 1
MOMENTUNM COEFFICIENT BETA 1
D1ER SHAFE CIRCULAR/SGUARE (1/8) @
TOTAL FIER WIDTH 2
HZIGHT OF EBOTTOM RISE/DRDFE (+/-) @
WATER DERTH Y = 2.48 NORMAL DEFTH YN = 2.4841
CRITICAL DEFTH YC = 1.14914 FROUDE NUMEER F = .210448
CHANNEL FLOW G = 921 CRITICAL SLOPE SC = 7.45448E-03

TL =17




FPARGE c
SUMMARY
ITEM SECTION NO. 1
DISTANCE XL= @
WATER DEFTH Y = 2.48
ENERGY HERD Ev=g.59337
NORMAL DEPTH YN= 2.4841
CRITICARL DEFRTH YC= 1.149814
FROUDE NUMEER FD= .310@448
MANNING ROUGHNESS N= .@23
EOTTUM SLOFRE se= .St
CRITICAL SLOFE SC= 7.45448E-@3
FRICTION SLOFE SE= G.631zBE-04
BOTTUM WIDTH E= 132
CHANNEL SIDE SLOPE I= 2
CHANNEL TOF WIDTH T= 144,88
ARER R = 240,851

HYDRAULIC RARDIUS R

g. 33965

VELOCITY = 921/3u0.85 = 2,70 fps  OK

19
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U F U U I I F T AT T I I B IR R
- FLOW PROFILES

CALCULRTIDN

VERSION 1385

CONSULTING CIVIL ENGINEERING
EBASCO SERVICES INC. NY
I TR RIS L 2L IS I ST LS 2

Xk ok ok ok ok Kk Kk Kk Kk %
ok ok ok K k Kk k ok ok %

FROJECT TITLE BULLDOG FLOODWAY - AGED CONDITION
DEFARTMENT NAME EEASCO CIVIL CONSULTING
TODRY®'S DATE (M-D-Y) 8-18-805
YOUR NAME C MONTANA
ENGLISH UNIT—-- CFS,FT,LER AND B=32.2,C=1.48¢&
TOTAL NUMEBER DOF CROSS-SECTIONS b
FLOW ALDONG MAIN CHANNEL S46¢€
COMPUTRTION STARTS FROM UPSTREARM i

27z O-/7
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. FAGE 1
FLOW PROFILES CALCULATION
i DISTANCE AT THIS SECTION . 1]
MANNING RODUGHNESS . Q27
CHANNEL EOTTOM WIDTH 102
CHANNEL EOTTOM SLORE . Q223
CHANNEL SIDE SLOFE o
WATER DEFRTH AT CONTROL SECTION 12.58
LATERAL IN/QUT FLOW (+/=) @
ENERGY COEFFICIENT ALPHA 1
MOMENTUM COEFFICIENT BETA 1
FIER SHA™E CIRCULAR/SGUARE (1/&) @
TOTAL FIER WIDTH @
HEIGHT OF EROQTTOM RISE/DROFP (+/-) @
WATER DERPTH VY = 10.58 NORMAL DEPRTH YN = 10.577
CRITICAL DERTH YC = 4.32746 FROUDE NUMEER F = 236684

CHANNEL FLOW Q S466 CRITICAL SLOPE SC = €.86491E-22

a D-A0




CRITICAL SLORE SC=
FRICTION SLOFPE SE=
BOTTUM WIDTH B =

CHANNEL SIDE SLOFE Z=

CHANNEL TOF WIDTH T
AREA A
HYDRAULIC RADIUS R

PAGE =
SUMMARY
ITEM SECTION NO. 1
DISTANCE XL= @
WATER DEFRTH Y = 1@.58
ENERGY HERD EV= 1@2.8188
_ NORMAL DEFRTH YN= 1@.8577
CRITICAL DEFRTH YC= 4.3274¢
FRDUDE NUMEER FD= .236684
MANNING ROUGHNESS N= .,@2&27
ROTTUM SLOPE se= .@eves

€. 86431E-@3
2. 98E31E-24
1@

3

163. 48
13393, 81
B. 2o@47

Tt OVITY = 5}465/139}4 = 3,62 fps OK

O-R/
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BT I AT I AT IR
* - *
* FLOW PROFILES *
* *
* CALCULATION *
* *
* *
* *
* VERSION 1985 »*
* *
* CONSULTING CIVIL ENGINEERING %
* ERASCO SERVICES INC, NY *
3 3 6 6 9 3 I 96 36 I 3 5 I I 36 6 36 I I I 3 5 3 3 I U I I I 99 W
PROJECT TITLE BULLDOG FLOODWRY - AS BUILT CONDITION
DEFARTMENT NAME EBARSCO CIVIL CONSULTING
TODARY'S DATE (M-D-Y) 8-19-85
YOUR NAME C MONTANA
ENGLISH UNIT--- CFS,FT,LE AND B=32.2,C=1. 486
TOTAL NUMEBER OF CROSS-SECTIONS i
FLOW ALONG MAIN CHANNEL 2713
COMRUTATION STARTS FROM URSTREAM 1

AT D ~AA




PAGE 1

FLDW FROFILES CALCULARTION

i DISTANCE AT THIS SECTION @
MANNING ROUGHNESS . 024
CHANNEL BOTTOM WIDTH i1ee
CHANNEL EROTTOM SLOFE . QDQS
CHANNEL SIDE SLOPE 3

WARATER DEFRTH AT CONTROL SECTION €
LATERAL IN/OUT FLOW (+/-) @
ENERGY COEFFICIENT ALPFHA 1
MOMENTUM COEFFICIENT BETAR b
S1ER SHARE CIRCULAR/SGUARRE (1/2) @
TOTAL RPIER WIDTH @
HZIGHT OF BOTTOM RISE/DROF (+/-) @

WRTER DEFTH Y = €E.66 NORMAL DEFPTH YN = 6.66483
CRITICAL DEPTH YC = 2.7584 FROUDE NUMEER F = . 2oe4s
CHRNNEL FLOW O = 2713 CRITICAL SLOPE SC = 6.c20@81E-B3

L O-23




ITEM

DISTANCE X
WATER DEFRTH Y
ENERGY HERD E
NORMAL DEPRTH Y
CRITICAL DEFTH Y
FROUDE NUMEER F
MANNING ROUGHNESS

EOTTUM SLOFE s
CRITICAL SLORE S
FRICTION SLOPFPE S
EBOTTUM WIDTH E
CHANNEL SIDE SLOFE
CHANNEL TOF WIDTH T
ARER =]

HYDRAULIC RADIUS R

W s N

FAGE 4

SUMMARY

SECTION NO. 1

"4

€. 66

€. 833

€. 66483
£.7584

. 250428

. B4

. 2223

€. 2QBB1E-QS
3. BR7EE-R4
1@

133. 86
793. @67

S. ezz4c

VELOCITY = 2713/799 = 3,L0 fps OK

T D-4
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BULLDOG FLODODWAY & AFRACHE JUNCTION
EARTH CHANNEL DESIGN

8-19-8%
APACHE JUNCTION: (1) = 1S6@ CFS
S@% Q1@ = 78@ CFS
(1) = 921 CFS
SEDIMENT LOARD = 10022 FPFM
QLLDNQELE VELOCITY = &.92 FPS
AGCED CONDITION: G = 15e@ CFS
n = 027
BW = 120 FT
CHAN. SLORFE = .@Q@56 FT/FT
SS = 3:1
D= 3.73 FT
ACTUAL VEL. = g2.9€ FPS
AS BUILT CONDITION: & = 32t CFS
n = .0z24
BW = 132 FT
CHAN. SLOFE = .QQQSE FT/FT
S8 = 3:1
D =g&.48 FT
ACTUAL VEL. = £.70 FPS
BULLDOG FLOODWARY: QeiaRd) = S46€ CFS
S@% Q(1@a@)y = 2713 CFS
Q(i1@) = 2444 CFS
SEDIMENT LOAD = 29222 FPM
ALLOWAELE VELDOCITY = 3.98 FFS
AGED CONDITION: 0 = S546& CFS
: n = .07
BW = 102 FT
CHAN. SLOPE = .Q@QRQ3 FT/FT
€S = 3:
D= 10.6 FT
ACTUARL VEL. = 3.92 FPS
AS BUILT CONDITION: e = 2712 CFS
n = ,024
BW = 102 FT
CHAN. SLOPE = ,Q@0@23 FT/FT
€S = 3:1
D= 6.7 FPS
ACTUAL VEL. = 3.4 FPS

T D-AS

6
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EBASCO SERVICES INCORPORATED

¢

)4 DATE_X.)L\zL__. SHEET 2% OF

CHKD. B:/ DATE /5‘/ g ' OFS NO e e
cLENT M S D G S ,
PROJECT APQULQ *XV*""C‘/‘\" o - —Z )\ d.OQ _quaolu.a &4
supsecT _Apache -Svmc,%m Channel = _T?Ac.'\'\vc €.+z=ss rcmpu*a)hch

Ac;cd C\O‘hd")"d’n . — ———
. . _ De = 0.00056_______ dqg =_ \87 in .

.Y _ = 296 _%ps _ _des = 1328
n = 0,027 . _. dso = 085 in =.0078t

Fom Fio,. -1t e
Assume W) ater Tewmp = 06O ©

Find * W = 1.22x10°
= 1.9%8 .

(<5ksSe)"L [62.2) Coo)(. 0o0se)]

— o F'.? Cp—?;‘ V/-‘E-?E“:' 9.2

~ = -(,2'.%71(,.%_5)' o= O.-O"LFLV

z
(19.2)
Yy = 130/373 = 349
ﬁ From F."?s‘: G-12 ¥ 6-13- b/ >>> curve Vaitues

METHOD TEs WIT gealLy F~,7 Je° cctn)
b/d n—nuc/y ci;/eg.J-u Hen Siven 1~ Covvea !
Nevorevan uernsg blg = y += =3
T = 004G (1./5) = 053
T, = 004 (1-30) = 0060

Lov2 = zso = IBHOQ' -
503_: ~32.20.12x00 S)( bossc)
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———
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DANSZ2 REQ 06/208/09%
REV j2/03/02

APACHE JCT. FRS INFLOW L RDUTING
RELEFYUIK ADJUSTED FUR SLDIMENT soURKOW

ES CRLSY 1799.72 F?
PSS STURAGE 484.4 ACH?
STARVING & 1793.5%50 1V

EFEFECTIVE MESCHTLN)I® 11,7 FLET,

INPUT DESICN CLASS » €

SCS-ESH Qe
i (A

‘ PeAK
SCS-FoN 0=
1Ce

PEAR

6.00 HR
0.69 Hh

12204.9 CFS AV

6.00 HR
0,69 MR

37362.4 CFS AV

498,11 ACH?

13.7 ACFY
PRODULT =

0.00 AL

0.00 AC

80.8 CFS

BEIMEEN ES CRESY AND SED ACCUM ELEVATIONS

0.0 CFS

5040, (H & SIORAGE AT CPEST ENC.)

6.00 IN Qs 3.99 IN
82.00 VoL 369.9 ACFY
2,68 HRS

13,70 IN 0= 11,38 1IN
82.00 yoL- 105%.3 ACFY
2.59 RS

00000..0.0...00..000.0000.000....0.0000000.00000000.000.0‘00.00000000.‘.00.‘0000

NATING TABLE DEVELOPED

T PROCRAN FOR PS AND ENC SPILLNAYS

ELEY Q-101AL

FEEY cts

1 1793.5%0 0.00

2 1193.1? 7.9¢

3 1794.08 22.95

4 1790.32 a1.2¢

9 1794.%9 63.50

& 17195.2) 06.82

1 1719%.07 68,69

8 1796.%2 70.00

T 1797.1¢ 13.01

10 1797.80 7%.08

1) 1798, 77.10

12 1799.08 79.06

13 1199.72 80.98

16 1800.28 276.10

15 1000.7% 493,40

16 1601.68 1568.69

1?7 1802.81 3763.4%

18 1004.80 9708.08

19 1607.4) 20136.%5

20 1810,00 33348.42
17P¢ { 1] ENAR  VOL-NAR  AMAR

SCS-LSH 400.0 1802.28 033.1 0.0

RATING TABLE NUMBER 2

Q-PS
CFS
0.00
.94

2249

4,26

63.%0

06,42

60,09

.08

73.010

7%.08

17.10

719.00

80,98

82.48

03,96

86,5

89.6)

94,93

101.19
107.08

VOLUNE
AC-F 1Y
13.713
16,22
0,068
35.11
49.5¢
03,33

117.%2

169.34

22%.%¢

281.74

3%0.19%

824.13

496.11

561.05

620.30

749.33

910.1¢

1222.10

1655.06

2141.,60

WP YOL-ES Q-P

2.’6

33%.0

88.2

AREA
ACRE
0.00
0.00
0.00
0.00
0.00
0.00
o.oo
0.00
0.00
0.00
0.00
0.00
C.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

S Q-t$S
2633.3

Q-10t OsC
27121.% 1.10

000006000 MITH SPECIFIED MIDTH, SHOULD ALSO SPECIFY EXIT SLUPE. VELOCITIES IN FLDT SHOWLD BE

PLOT
1 ! 0 13
0.00 [ ] 0 17193.9%
0.09 0 o 1793.9

yoL []
13.7 0.0 .
12,7 0.0 .

J N 20

2000
]

00. LFS
. 4000.
1

6000. 8000, 10000,
1 ] 1

Pass
PAGLE

[y

D0 < ovrLET
EARTI SF1LiwAYy

&/ 28 /8y

0-tS Ot/8
1.3 1.6

FOR FBN Q/6 CRITICAL SLDPE.

wt /¢ $/C.2%
5.9% 0,009 0.0)2

EXET SLOPE =« 0.002
12000, 14000, EXLV
] | vEL
0.00
o.m




5.4%
5.5’
5.062
5.7
S.79
5.80
5.96
6.0%
[Py L]
6.22
6.31
6.40
b.40
6.97
b.‘lb
6.4
6.0)
6.’1
71.00
7.09
T17
T.26
7.3
.43

4

10t
SCS-FON

062
[3L)
5713
562
%20
503
492
L% [
450

QOO OCOmmENWS B

PLOY

CCCO00000C00000™
[ X-E-K-X-X-X- N X-N-R-N-X-N_%-}

1801.06
1401.6
1r01.9
1601.9%
1801.4
1801.4
1001 .4
1801.)3
1001.)
1801,2
1801.2
1802,2
[LOTES |
1801.1
1801.]}
1u01.0
1601.0
1800.9
1800.9
1800.9
1800.8
1600,.8
1800.0
1800.9
1000.7
1800,7
1800.7
1000,7
1000.8
1800.6
1800.6
1800. 0
1800.9%
1800.%
100,93
1800.5%
1600.9
1800,.4

[ 4

EMAR

1807.03

€
171939
1793.%
1793.%
1793,.9
1793.5%
17193.9
17193.9
1793.9
1793.3
17193.5%
1793.3
1793.%
1793.9%
1793.%

71,3
13 .4
15948
123.%
7110
71243
101.1
702 .1
691.3
692,5
681.7
602.8
611,17
672,86
667,%
662,95
857,95
652,17
648.1
643.7
639,95
635.6
631.8
820.2
624.8
621.9
61R.2
814,9
611.8
608.7
60% .7
002.7
599,8
$97.0
594.2
$91.3
s8f.8
$8¢.)

voL

VOL-NAR
15€4,2

[
D)
o

0.0
0.0
0.0
o.o
0.0
0.0
0.0
0.0
°.o
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

[ L1} ]

- wm o = w
L L ]

® ¢ 0 0 0 00 8 0 00 0 00 0
- -
- e = we
mmm .
o Bk X ]

MO ™IS

R N N ]

® & 6 % 0 0 0 0" 0 000000 e e B

L L L L L E L. YT N Y T

11.32 0,006 0.000
EN1T SLOPE «

® 0o 8 o 0 0 80088 0 0 0 o0

3.9
5.08
3.01
4.9
4,08
4.73
LY %)
4.03
4.49
§.49%
4,40
4,38
‘.10
4.10
4,01
3.92
l.03
3. 100
3.05¢
3.57e
3.50¢
3,320,
3.20°
3.210
Julile
3.1)e
3).03e
3. 050
2.9%0
2.97¢
2.87¢
2.90¢
2.9)0
2.03¢
2.80¢
2.770
2.80¢
2.710
veL
€xne

D-tS 0Ot/

’.’

0.008
ExXIy
vEL
0.00
0.00
0.00
0.00
°.°°
o.oo
0.00
o.oo
0.00
0.00
0.00
0.00
o.oo
0.00

@

~
0

]
~
~




6.48 3839 1849 1n01.9 762.6 0.0 IE 4.9
6.57 431 1725 18018 9.8 0.0 . € 4.700
b.066 325 1600 IRO1.7 1%.2 0.0 . : 4.01¢
6. 74 246 1514 1800 .0 1800 0.0 . € - 4,520
€.8) 102 1433 1R0L.Y 132.% 0.0 & 4,430
6.92 136 13%3 1601.9 723.3 0.0 ¢ 4,340
7.00 102 1276 1A01.98 716,08 0.0 ot 4,2%¢
7.09 17 1:0) 1K01.o Tue.6 0.0 oL 4.09¢
T.17 %7 1130 1801.3 698.7 0.0 .t 4,01
.26 43 J063 1801.2 691.2 0.0 .t 3.94¢0
7.3% 3 999 1801.2 604,1 0.0 ¢ 3.80¢
T.43 28 938 1801.1 677,64 0.0 E 3.1%¢
T.52 18 880 1401, 671.1 0.0 L& 3.02¢
7.61 13 526 1801.0 60%.1 0.0 .t 3.490
T.69 10 715 1401.0 6%9.4 0.0 .t 3.300
?.78 7. 721 1000,9 8%4,1 0.0 .¢ 3.28¢
7.87 S 682 1800.9 649.1 0.0 ¢ 3.)0¢
7.9% & 640 1800.9 640.8 0.0 .E 3.09¢
0.08 2 600 16800.8 640.1 0.0 LF 3.01¢
8.13 2 %02 1R00.8 83%.9 0.0 .E 2.940
8.2) )} $27 3800,0 6)2.0 0.0 ¢ 2.88¢
8.3 1 494 j800,.8 620,94 0.0 o 2.8)¢
0.38 ] 482 1000,.7 624,9 0.0 o 2.14
.47 [ ] 471 1000.7 621.% 0.0 2.7%¢
650 0 460 1800.7 &10.,2 0.0 , 2.6090
8.64 [ 430 1800.7 614.9 0.0 o 2.08¢
| 1 1] E L {18 [ I | t 1 ] ! 1 1 ] VEL
0. 10000, 20000, 30000, 40000, 50000, 60000. 70000. E1IYV

VOLURE FiLL= 260092, CY, MAR. HEIGHTe 19.0 ft

10P DN~ 14,0 F1, TOP LENGTH=  §325.% F1T

ARtA OF DANe 16.14 AC, AREA TO SEED= 16,16 AC (PROJECYED HORIZIONTAL AREA)

L 4 0000000000000 0000000000000000000000000000000600000000000000000000000000000000009

RAVING TABLE DEVELOPED
OV PROCRAN FOR PS AND ENG SPILLUAYS

‘RATING TABLE NUMDER 3 :

ELEY Q=107aL a-PS VOLUNE AREA
FLETY CFS CFS AC-F1 ACRE

1 179).50 0.00 0.00 13.1) 0.00

2 1m..n T.9¢ T.94 16.22 0.00

3 1794.00 22.43% 22.4% 20,08 0.00

4 1794.32 41.2¢ 41.2¢ 33%.11 0.00

S 1796.%9 63.5%0 83.%0 49.54 0.00

6 1795.2) 60.42 06,62 03.5)3 0.00

T 179%.87 68.09 68,069 117,92 0.00

8 1796.52 70.008 10.80 169.34 0.00

9 17197.10 73.01 73.01 22%.%4 0.00

10 17197.80 15.08 7%5.06 2kl 10 0.00

11 1790.4¢ 17.10 17.10 350.1% 0.00

12 1799.00 719.08 79.06 424.13 0.00 m
13 17199.12 00.98 "o, 9 490.11 0.00 ©
14  10092.2¢ 2¢1.92 82.40 561.05% 0.00

15 1800.75 442.35 83.96 628,30 0.00 n
16 je0l.08 1401 .06) 86455 749.3% 0.00 -
1?7 1002.01 3307.3% f9.8} 910.1¢ 0.00 ~
18 1R04.B6 8522.%4 94,93 1222.16 0.00

19 1807.43 17683.61 101.19 165% .06 ¢.00

-




° 20 1810.00  29311.81 107.08 2141.60 0.00 .
TYPE "™ EMAR  VOU-PAX  AMAR WP VOL-ES  G-PS 0-t8  Q-101  U/C v/t S/ $/C.2%  D-ES Ot/B
° SCS-ESH 350.0 1002.39 648.9 0.0 2.67 350.8  88.5 2093.3  2561.8 1.1% 6.15 0.009 0.002 2.5 1.8 o
‘ 0000000060 Wi TN SPECIFIED MIDIN, SHOULD ALSO SPECIFY EX1T SLOPE. VELOCITIES IN PLDT SHOULD BT FOR FBH G/¢ CRITICAL SLOPE.'
® FLOT 1IN s 2000, CFS EXIT SLOPE = 0.012 ®
0. 2000. 4000, 6000, 8000, 10000. 12000. 14000, €NV
] ) 0 ¢ vouL Al 1 1 1 1 1 1 1 wEL °
® 0.00 0 0 1793.5 13.7 0.0 . 0.00
0.09 ° 0 1793.5 13.7 0.0 . 0.00
0.17 ° 0 1793.5 13.7 0.0 . 0.00 .
L 0.36 0 0 1793.% 13.7 0.0 . 0.00
0,.3% ° 0 1793.% 12.7 0.0 , 0.00 .
0.43 ° 0 1793.% 13.7 0.0 . 0.00
L U.S2 o ° 0 1793.9 13.7 0.0 . 0.00 L
0.61 0 0 17939 13.7 0.0 . 0.00
0,69 0 0 1793.5 13.7 0.0 . 0.00 -
L o.18 ° © 1793.% 13.7 0.0 . 0.00
0.86 ° 0 1793,9 13.7 0.0 . 0.00
0.9% ° 0 1793.5 13.7 0.0 . 0.00
° 1.08 0 0 1793.3 13.7 0.0, 0.00 L4
1.42 ° 0 1793.5 13.7 0.0 . 0.00*
1.21 0 0 1793.3 13.7 0.0 . 0.00
. 1.30 ° 0 1793.8 13.7 0.0 . 0.00 L
1,38 0 0 17939 13.7 0.0 . 0.00
1od? o 0 1793.9 13.7 0.0 . 0.00
bd 1,56 0 0 1793.3 13.7 0.0 . 0.00 Ld
1,64 ° 0 V193,39 13.7 0.0, 0.00
1.7 0 0 1793.5 13.7 0.0 . 0.00
L d 1.82 0 0 1793.% 13.7 0.0 . 0.00 o
1.90 ° 0 1793.9 13.7 0.0 0.00
1,99 11 0 1793.3 13.8 0.0 . 0.00
b 2.07 168 2171936 14.5 0.0 .1 0.00 o
2.16 957 1% 17194,0 18.5 0.0 . 1 0.00
2.2% 2911 37 17% .3 32.3 0.0 . 1 0.00
L 2.33 SBAS 6% 1794.8 63,0 0.0 . 1 0.00 e
2.42 8820 69 1719%.8 115.0 0.0 , . 1 0.00
2.51 11019 71 1796.7  18%.4 0.0 . ¥ 1 0.00 . .
L d 2.5% 12133 15 17197.6 267.%5 0.0 , ! 0.00 L4
2.68 12285 77 1798.3  3%4.2 0.0 . X . 0.00
2.77 31670 79 1799.2  439,2 0.0 ! 0.00
L d 2.0% 10%0 135 1799,9 S12.,9 0.0 ,E 1 1.6e¢ L
2.9¢ 9300 326 1500.¢ 587.2 0.0 , & ' T 2,128
3.03 6109 583 1800.9 646.1 0.0 o € 1 3.60¢
® 3.11 7030 966 1803.3  694.7 0,0 . & ! 4.43 id
3.0 6126 1277 1401.6 733.7 0.0 . 3 1 5,08
° 3.20 3353 1561 1801.8 764.3 0.0 . € 1 s.49
3.37 4708 1861 1802.0 786.1 0.0 . £ 1 . %.8? L4
3.46 4191 2071 1Pf02.) 80%.8 0.0 . t ] 6.1% .
3.54 3788 2227 1802.2 819.0 0.0 . £ 1 6.94
L d 3.63 3479 2341 1002,3 828.6 0.0 . £E 1 : . 6.9 ®
3,72 3246 2426 1802.3 835.6 0.0 . R | 6.%)
® 3.0 3068 2064 1802.3 B840.7 0.0 . £ 1 6.64
3.09 293¢ 2%26 10802.% 844,72 0.0 . [ 308 | 6.00 ®
3.96 2636 2555 1802.4 B4C.7 0.0 . 0 6.66
4,06 2739 2578 1802.4 B4C.,2 0.0 . €l 6,72 Q
® 4.1% 2007 2582 1602.4 B42.9 0.0 . x . 6.7 L4
424 2815 2576 1802.4 ©648.4 0.0 . 13 .73 N4
® 4,32 2173 2553 1802.4 A46.5 0.0 . (Y 6.06 ™ e
“~
N
) e
) e v t . . . . * t "o'ﬁ




4.40 1Y)
4,50 te7
.58  Jeoe
.67 3279
4,75 116
.04 1037
.93 9%9
5.01 Y02
$5.10 ts6
5.19 elo
S.27 102
5.0 712
9.45% 662
5.5 (31}
5.02 51
S.71 542
5.79 520
$.00 50%
5.96 492
6.U% 70
(T3 1] 4%0
6.22 407
631 31
6,90 209
6.46 230
6.57 mm
6.066 136
6.7¢ 101
¢.8) ™
6.92 5%
7.00 42
7.0 32
.17 26
Tel6 10
7.3% 13
T.43 10
T7.52 7
7.0} %
1.69 [
7.178 3
7.87 2
7.9% 1
8.04 | ]
€.1) ]
s.2l 0
6.30 0
8,38 /]
8.47 [
4,56 o
8.64 ]

1 |

1YPE
SCS-FBH 3s
PLOT

1 1
0.00 [
0.09 [

2812
24%3
2381
2299
21
2120
2026
1939
1653
1770
1690
1613
1550
1465
1396
13%0
130%
12061
1219
1nr
1139
1300
1061
1020
hal)
93%
692
8%0
608
167
127
689
653
618
58%
953
523
495
468
442
43¢
25
(31}
400
400
39
k1 L)
370
39
361

[ 1]
o.o

1802 .4
18U2.)
1802.3
1002,.2
1r02,2
1002,.1
1802.1
1h02.0
1602.0
thot.9
1801.9
1e01.0
1801.0
1801,7
1R01.7
1801.6
1601.6
1R01.5
1601.5
1801 .%
LI RN}
1R01.4
1601.3
1601,)
1003.3
1801.2
1604,2
1r01.1
1801.1
1801,1
1€01,0
1801.0
1001 .0
1800,.9
1800,9
1000,9
1000.08
1800,08
1600.8
1800,.8
1800.7
1600.7
1800.7
1000.7,

1800.6

1000.6
1800.6
1600,.,8
1600.6
1800.5

[3

EMAR  VOL -MAR
1638.2

1607.34

€
1793.%
1793.5%

ffﬁen
:1'&"'. i

8413,0
LRI |
832.0
82c.1
817.6
809.9
R02.2
198,17
787.4
T80.%
113.7
67,2
T60.0
7%6.7
40,7
742.9
137.2
131.7
7368
721.2
71¢.)
711.)
706.3
101.2
695.9
690.5%
65,1
619,17
64,4
6L9.3
604,3
6%9.5
654.9
650,.%
646.3
642.3
63e.9%
634,.9
631.5
620,13
62%.2
622.1
619.1
6l16.2
613,3
610.%
607.7
60%,0
802.4
599,7

vou

Yoo
""
13.7
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mMmmMmm~»
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[- K]
* »
-2

® 0 9 8 0 0 0 0 0 9B O O OB OO OO OO L 0P S GO O D OO OO S OO E B O N O e PN O s e e

0.0
0.0
0.0
o.o
o.o
0.0
0.0
°l°
0.0
0.0
[ I | ] ] ]
O. 2000, 4000, 6000,

MMM MEMMTP ™

MMax
0.0

"
1.61

VOL-ES
1140.0

o-PS
f1o}.0

Q-¢S
1722%.1

1 IN = 10000. CFS
0. 10000. 20000, 30000,
a1 1 1 ]
0.0
o.o L]

N

!
8000.

e-101
17326.1

40000.
!

1 ! ]
10000, 12000, 14000,
07¢ e s/t S$/C.2%
4.1% 11.58 0.0086 0.008
EXIT SLOPE »
50000, 60000. 10000,
! ] ]

6.00
6.610
6.51
[ %]
6.20 v
s.l0
6 .00
5.9
5 .84
S.74
S.08
5.99
S.40
5.29
5.22
S.17
3.0
4.98
8.9
4.8)
.70
.74
q.061
4.%%
4,49
4,42
e.34
4.29
.7
4.00
3.%0
3.02¢
3.759¢
J.o00
3.020
3.0%0
3.e0e
3.370
3,22¢
3.19¢
3.100
3130
3.040
3.0
2.90¢
3.0le
24929
2.900
2.070
2.931¢
VEL
Exly

0-¢S
10.4

0.008
(212
VEL
0.00
0.00

ot/e

..,




N

I
b

N
i

ot Sl

5449
5453
5'62
5.7
5.19
5.88
5.96
6.05
6.14
6.22
6.31
6.40
6.08
6.5'
6.066
6. 74
6.03
6.92
7.00
1.09
T.47
T.26
7.3%
T.03
T.%2
1.6}
7.69
71.78
'..'
1.99
5.04
6.13
8,21
8.30
8,38
0.47
8.56
B.64

1618 3603
1500 3%%0
1399 33)e
1323 3153
1270 3002
1432 20860
1200 2127
1161 260}
1U9T 24081
992 2368
853 2248
102 2328
559 2006
431 1686
32% 17161
204 1e)
182  152%
136 1e1e
102 1339
17 1270
37 120¢
42 {}e0
32 1}oe0
28 1022
18 947
13 91
10 86S

7 8

S M

s 73

2 690

2 6%

1 617

1 %8}

| ] 551

[ ) %20

0 492

[ I Y 1)

] 0
YOoLUNE
0P wi
AKEA D

1003.0
1202.9
1802.90
1802.7
1002,.6
1802.6
1802,.5%
1002.4
1R02.)
1002,)
1802.2
1802.1
1602.1
1802.0
1801,.9
18u1.8
1801.68
j1nol.?
1803.6
1801.6
1001,.9
1801.4
1001.4
1801.)
1801.)
1801.2
1001.2
1801.1
1801.1
1801.0
1601.0
1002.0
1800.9
1800,9
1800.9
1800.8
1800.8
1800.8

€

FitLe 208209, CY,

OtHe
F DANe

939.8
W7
910.%
897.1
fee,.e
872.4
8el.l
8%C.9
84C.5
a3c.8
820.7
810.6
800.4
7190.0
119.2
769.6
7159.0
750.4
743.4
132.8
120.4
116.¢
708.7

. 108 .4

694.5
687,.9
68} .8
6'5.‘
670.0
864.7
65%9.6
654,08
6%0.3
64¢,.0
..2 .o
638.2
634,93
631.)

YoL

16,42

R EEERERE)

* o ° @ [
-N-R-N-5-N-3-NK-N-N-X-N-N-N-N-¥-]

[ E-E-X-X-K-N-N-N-X-N-N_ NN -N-N_X_]

0.0 ¢

oo000000000000s
»o0c00ccocsace
~

1 ! 1
0. 10000. 20000,

NAR, HEICHT. 19.3 FY
14.0 1, T0P LENGTHe  8374.2 F1

! 1
30000. 40000. 30000.

AC, AREA TD SEED= 16.42 AC (PROJECTED HOKIZONTAL AREAD

0600600000000000000000000008000000000006080000008000000000000000000000000000000¢
RATING TABLE DEVELOPED
8Y PROGRAN FOR PS AND ENC SPILLMAYS

ELEY
FLEY

©NONSOWN

1793.%0
17193.717
1794 .04
1794.32
179459
1795,.2)3
179%.87

RATING TABLE NUMBER &

Q-107aL Q-PS VOLUNE
CFS CFS AC-FT
0.00 0.00 13.7)
7.9% 7.9¢ 16,22

22.4% 22.4% 20.608
41,0 4).2¢ 35.00
63.%0 63.50 49.%¢
66.42 06.42 83.%)
68.69 68.069 117.52

AREA

ACRE
0.00
0.00
0.00
0.00
0.00
0.00
0.00

|
60000,

6.9
6.72¢
6.5%%0
S,4%¢
8.300
s.10¢
6,050
5.900
S.050
3.69¢
5,400
5.33¢
5.19¢
5,090
.93
4,700
Q0600
4,500
4,430
4,200
. a2ne
4100
4.02¢
3.90¢
3.006¢
3.0%0
3,640
3.55%¢
300
3.370
3.30¢
3. 230
3.170
3,020
2.980
2+940
2.8)¢
] veL
70000, €Xx117

TPLE!




. - - - ‘

8 1796.52 70.08 10. 68 169.34 0.00
9 JMyt.1e 13.00 .01 22%.%4 0.00 [ J
10 17197.40 1%.U8 1%5.08 A FRL) 0.00
11 790,60 77.10 77.10 3%0,.1% 0.00
12 1799.08 79.00 19.06 424,13 0.00 L
13 1719%.72 80.98 80.98 490,11 0.00 Ve
18 1800.2¢ 221.7¢ 82.99 %61.0% 0.00
1% 1R00.7% 391.2% 83.96 670,30 0.00 *
16 1P01.6P 1214.57 0e.% 149.3% 0.00
37 1002.81 20%1.2% 05.61 910.14 0.00 -
18 100s.00 1336.20 94.9) 1222.16 0.00
19 1807.4) 15231.07 101.19 165%.06 0.00
20 1810.00 2%21%.20 107.08 2161.60 0.00 -
TYPE (Y EMAN  YOL-MAR  AMAX HP  YOL-ES o-PS 0-€S 0-101  o/¢C v/ S/U $/C.2%  D-ES QOf/e
SCS-ESH 300.0 1802.%2 861.6 0.0 2.19 389.% 88.8 2329.8  2418.6 1.22 6.31 0.008 0.012 13.6 2.1 -
0000000000 KITH SPECIFIED WIDIH, SWOULD ALSO SPECIFY EXIT SLOPE., VELUCSTIES IN PLOT SHOULD BE FOR FBM Q/¢ CRITICAL SLOPE,
PLOT 1 In e 2000, CFS$ €X1T SLOPE » 0.012 .
0. 2000. 4000, 6000. 6000. 10000, 12000. 14000, ERITV
] 1 0 £ vouL A 1 1 1 1 1 1 1 veL
.00 o 0 1793,5 13.7 0.0, 0.00 .
0.09 0 0 1793.9 1%.7 0.0 . 0.00
0.17 (1] 0 1793.9% 13.7 0.0 o 0.00
0.26 ° 0 1793.8 13.7 0.0 . 0.00 .
0.3% 0 0 1793.