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o EXECUTIVE SUMMARY

A hydrologic evaluation of a subbasin of the Agua Fria
River watershed, Maricopa County, Arizona, was performed.

® This subbasin is bounded by the Agua Fria River to the west,
Bethany Home Road to the north, 91lst Avenue to the east
and the Roosevelt Irrigation District. (RID) Channel to the
south. The evaluation was based on a series of computer

[ simulations using the HEC-1 model, a deterministic rainfall-
runoff software system developed by the United States Army
Corps of Engineers. The physical and topographic basis
included 1984 aerial photographs and U.S.G.S. Quandrangle

[ Maps.

The total basin area (6.8l square miles) was divided into

nine (9) subbasins. Computations were performed using a
® time interval of five (5) minutes. ~Topographic, soil,

vegetation, hydraulic, hydrologic and rainfall data were

assembled in the HEC-I format.

& Precipitation intensities were developed based on the Soil

Conservation Service (SCS) Type II rainfall distribution.

Existing conditions and future conditions were analyzed.
o Flows were developed at key points for both the existing and
future conditions. Acceptable flows were then developed

based on proposed interim and ultimate structural improvements.

] Conceptual design was then performed which provides general
definition of proposed interim Phase I and ultimate Phase II

structural improvements. Order of magnitude cost estimates

were prepared for the proposed improvements.




Conclusions were discussed and recommendations made. It

was recommended that interim Phase I improvements be con-
structed in 1985/86 at a projected cost of $467,700. Ultimate
Phase II improvement construction was assumed to be required
by 1995/96 at a projected cost of $427,330 (1985 dollars).

It was recommended that actual plans for ultimate Phase II

improvement construction be reviewed for timing and perhaps

for phasing as actual development occurs.




INTRODUCTION

(a) Statement of The Problem

Continuing development east of the Agua Fria River
is increasing drainage runoff for which there are

insufficient outlets into the river.

The subject of this study is an area generally
bounded by the Agua Fria River, Bethany Home Road,
91st Avenue and the Roosevelt Irrigation District

Canal south of Indian School Road.

A drainage outlet is being developed adjacent to the
north line of the RID Canal, from 107th Avenue to
the river. This outlet is to have a capacity of

150 cfs.

This study addresses the determination of 100 year
1 hour flood flows and design concepts for outfall
facilities which will accommodate flows in excess of

the 150 cfs outfall planned for the RID alignment.

(b) Scope of Study

The study data base includes 1 inch to 1,200 feet
aerial photos, U.S.G.S. topographic maps and available
data from the District, adjacent municipalities, the
Maricopa County Highway Department, Arizona Department

of Transportation, private developers and field

observations.




(b) Scope of Study (continued)
Analysis includes delineation of drainage area boundaries,

®
determination of 100 year flows and identification of
apparent outfall alignments. Hydrology is based on
HEC-I Analysis, using U.S.D.A. Soil Conservation Service

® (scs) Type II rainfall distribution. Future conditions
are defined based on estimates of developed density,
assumed 10 year, 2 hour on-site retention and general
southwesterly flow patterns.

[
Design concepts include recommended facility development
for the present conditions and for future conditions
after estimated ultimate development.

o
The design concepts include typical cross-section,
capacity, slope, general alignment and cost estimates.

® Conclusions and recommendations summarize and discuss
study results and recommend construction of interim
Phase I and ultimate Phase II facility improvements with
respect to time and cost.

@

(¢) Site Location

A site location map is presented in Figure 1.
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(a)

METHODOLOGY AND PROCEDURES

Data Collection

Aerial photographs at a scale of 1 inch equals 1,200

feet, flown -in December, 1984, were obtained.

Available United States Geological Survey Quadrangle

Maps, at a scale of 1:24,000, with 5 foot contour

intervals, were obtained.

Available data was obtained from the Flood Control
District of Maricopa County, the Maricopa County
Highway Department, the Arizona Department of Trans-
portation, the City of Phoenix and the City of
Glendale.

Contact was also made with the Salt River Project and

the Roosevelt Irrigation District for available data.
Other data was obtained from engineering consultants

involved with drainage studies and design of develop-

ment projects in the area.

Drainage Area Delineation

The drainage area was defined through analysis of
existing data and conduction of a thorough field

investigation.

Aerial photographs, U.S.G.S. Quadrangle Maps and other

data were analyzed for initial definition of contri-

butory area boundaries.




(b)

Drainage Area Delineation (continued)

Field investigations were then performed for
verification of assumptions based on available data:
Physical locations were generally verified;
General locations of irrigation ditches,
culverts and permanent structures were
recorded; Runoff coefficient factors were
defined for each reach; Downstream conditions
were examined for possible backwater effects
which could influence the study area; Location
of high water marks were recorded; Ingquires
were made about past flooding events; Visible
existing conditions significant to the

project were recorded.

Final drainage area boundaries were then established

and have been indicated on Figures 2 through 5.

Hydrology

Modeling Strategy:

The modeling strategy included performance of a series
of simulations using a deterministic rainfall-runoff
computational model. The U.S. Army Corps of Engineer's
HEC-I model was used to simulate the surface runoff
response of a watershed basin to precipitation by
representing the basin as an interconnected. system

of hydrologic and hydraulic components. Each component
models an aspect of the precipitation-runoff process
within a portion of the basin, commonly referred to as
a subbasin. A component may represent a surface

runoff entity, a stream channel, or a detention/

retention basin. Representation of a component




(c)

Hydrology
Modeling Strategy: (continued)

requires a set of parameters which specify the
particular characteristics of the component and
mathematical relations which describe the physical
processes. The result of the modeling process is the
computation of streamflow hydrographs at desired

locations in the watershed basin.

Regulatory Flow:
The regulatory flow as defined by The Flood Control

District of Maricopa County is a flood generated

by the 100 year 1 hour storm.

Precipitation Pattern:

SCS Type II distribution based on generalized rainfall
depth-duration relationships obtained from Weather
Bureau technical papers was used. Type II represents
regions in which the high rates of runoff from small

areas are usually generated from summer thunderstorms.

Type II distribution is arranged such that the great-
est peak occurs near the middle of the rainfall dur-
ation. The second largest peak occurs in the next
time interval and the third largest peak occurs in the

preceeding interval.

Estimation of Direct Runoff from Storm Rainfall:

The SCS method of estimating direct runoff from storm
rainfall was used. The SCS method was made to be usable
for ungaged watersheds (not gaged for runoff) with
rainfall and watershed data that are ordinarily available
or easily obtainable for such watersheds. The CN

Values and Impervious Percentages are summarized in

Table I. Precipitation adjustment is included in

Appendix A.




CN VALUE AND IMPERVIOUS PERCENTAGE

AREA

81

72

85

q12

71

80

71

il

71

FUTURE

86

88

85

88

89

85

89

89

89

TABLE |

[IMPERVIOUS|
PRESENT FUTURE
35% 51%
4% 54%
48% 48%
4% 55%
2% 602
299 45%
2% 60%
2% 60%
2% 60%




(e)

Hydrology (continued)

Kinematic Wave Method:

Rapid urbanization of river basins adjacent to
metropolitan areas has forced land and water resources
planners and hydrologists to develop a variety of
methods for analyzing problems in urban hydrology.
Problems involving both design and management decisions
are often so complicated they require application of
mathematical models. The mathematical models most
commonly used rely on basic unit-graph techniques

to model the application and distribution of preci-
pitation, to compute rainfall losses and excesses,

and determine subbasin outflow hydrographs. Al-
though base models of a representative unit hydro-
graph are frequently applied and have been used
successfully, it is difficult to associate physical
properties of the basin to be modeled to the para-

meters necessary to develop a unit hydrograph.

It becomes even more difficult to define some of the
parameters such as the Clark Tc and R or Snyder Ct
and Cp for basins which have no recorded data.
Because it is most important to develop the best
representation of the actual urban runoff situation
when analyzing storm water runoff problems, it

would be desirable to relate runoff directly to measur-
able geographic features of the basin. It would also
be desirable for the modeling technique to be able

to reproduce nonlinear runoff characteristics rather
than being limited to linear responses such as those

developed by unit graph techniques.

The kinematic wave method of routing overland and river
flows was chosen for several reasons. Although simple

in form, kinematic wave theory alters the benefits of

- 10 =~




(c)

Hydrology

Kinematic Wave Method: (continued)

nonlinear response without needing an unduly compli-
cated solution procedure. In addition, for the
purpose of modeling unsteady overland flow, any
model will require considerable parameter adjustment
to account for the complexities of the basin and

the specific flows which occur within the basin.

The kinematic waves occur when the dynamic terms

in the momentum equations are negligible. This allows
one to assume that the bed slope is approximately
equal to the friction slope (So=Sf). Under these
conditions and if there is no appreciable backwater
effect, the discharge can be described as a function
of depth of flow only, for all distance and time.
The governing equation is: Q = xym; where, Q is
discharge in cfs and X and m are kinematic wave
routing parameters which are directly related to the
shape of channel, the boundary roughness and the
slope of the channel or overland flow surface.

There also have been several previous studies which
have developed sets of appropriate values for these
parameters for a large range of flow and boundary
conditions. The kinematic wave approximation has
been proven to be an accurate and efficient method
of simulating stormwater runoff from small basins

for both overland flow and stream channel routing.

Definition of Present and Future Conditions:

The present condition is defined as existing and

specifically planned development.

-11-




Hydrology

Definition of Present and Future Conditions:
(continued)

The future condition is defined as total ultimate

development in the area.

Retention Definition:

The retention volume defined for the future condition

is the 1l0-year frequency 2 hour duration storm.

dydraulics

Channels were sized based on normal flow conditions.
Culvert analysis was performed using conventional
methodology for verification of flow types and
identification of controlling flow. Rating curves
were developed for affected structures when unequal
flow split conditions applied. Computation was

performed through use of the SESCAL hydraulic

design program.




ANALYSIS AND RESULTS

The hydrologic analysis was performed based on the follow-
ing assumptions: The northern hydrologic catchment

limit is defined as the Grand Canal; Field investigation
indicates that there will be little or no runoff from

this study area flowing southerly to the I-10 Freeway
Channel; Under the existing conditions, 91lst Avenue will
intercept flows from the east and divert them southerly

toward Thomas Road.

(a) Present Condition (see Figure 2)

Under the existing condition, a 100 year 1 hour
storm will generate 20 cfs from the 1.00 square
mile Area 2 (bounded by Bethany Home Road,

91st Avenue, Camelback Road and 99th Avenue).

This flow will concentrate at Point B (inter-
section of Camelback Road and 99th Avenue).

Since Camelback Road and 99th Avenue are similar
in width, slope and type of pavement, this flow
will equally split to Camelback Road west and 99th

Avenue south.

The 0.66 square mile Area 3 (bounded by Bethany
Home Road, 99th Avenue, Camelback Road and the
Roosevelt Irrigation District (RID) Channel),
with 10 cfs carry over from Area 2, will generate
98 cfs at Point C (intersection of Camelback Road
and 107th Avenue). Since the RID Channel has a
capacity of 150 cfs for storm runoff, there will

be no carry over to the West.

=1%=
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Present Condition (continued)

The 1.06 square mile Area 4 (bounded by Bethany
Home Road, the RID Channel, Camelback Road and

the Agua Fria River) will generate 17 cfs at
Point D (the intersection of Camelback Road and
the RID Channel). This flow will continue wester-

ly into the Agua Fria River.

The 1.00 square mile Area 5 with 10 cfs carryover from
Area 2 will generate 30 cfs at Point E (intersection
of 99th Avenue and Indian School Road). This flow
will be equally split to Indian School Road West
(toward concentration Point F) and 99th Avenue

south (toward Thomas Road). This flow will not

return to the study area.

The 0.88 square mile Area 6A and 6B, with 15 cfs

carry over from Area 5, will generate 367 cfs at
mid-point between points (E) and (F). Eighty-one (81)
cfs will flow across Indian School Road and contri-
bute to Area 8. The remaining 286 cfs will join

flows from Area 6C (0.125 sguare miles) at Point F
(intersection of 107th Avenue and Indian School)

and produce a peak flow of 314 cfs. This flow will

be equally split to Indian School Road west (toward the
Agua Fria River) and 107th Avenue south (contributing

to Area 8).

Of the total 0.95 square mile Area 7, only 0.58
square miles impacts on Indian School Road. The
remaining area will drain into the Agua Fria River

by sheet flow. The 0.58 square mile area, with 157 cfs

-




(a)

Present Condition (continued)

carry over from Area 6, will generate a flow of
159 cfs at Point F (107th Avenue and Indian School
Road). This flow will discharge into the Agua Fria

River at Point G.

The 0.30 square mile Area 8, with carryover from
Area 6, will generate a flow of 236 cfs at Point H.

This flow will carryover to Area 9.

Of the 0.62 square mile Area 9, only 0.30 square
miles will impact on the south boundary. The
remaining area will drain into the Agua Fria River
by sheet flow. The 236 cfs carryover from Area 8
will join Area 9 to produce a peak flow of 352 cfs

at Point I.

Present Condition with Interim Improvements (see Figure 3)

Results from (a) Present Conditions show that no
immediate action has to be taken at the intersection
of 99th Avenue and Camelback Road, 107th Avenue and
Camelback Road, or 99th Avenue and Indian School Road.
Area 9 is under development with a planned channel
north of the RID Channel to convey runoff from Area 8.
This channel with a capacity of 150 cfs, is not
included in the scope of this Study and Report.
Improvements at the intersection of 107th Avenue and
Indian School Road are needed to avoid excess flows

onto the proposed development.

-16-
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Present Condition with Interim Improvements
(continued)

Model (b) is similar to Model (a) except that

no flow split is allowed at the intersection of
107th Avenue and Indian School Road. Flows are
presumed to proceed toward Indian School Road west
to Point G, with a peak flow of 314 cfs discharging
into the Agua Fria River. Under this situation
only 81 cfs carryover from Area 6 will join Area 8
at Point H to produce a flow of 128 cfs. Since the
flow from Area 9 will be retained on-site, the

flow at Point I will remain at 128 cfs.

] 8=



Future Condition (see Figure 4)

Under the future condition, the 100 year 1 hour storm
will generate 317 cfs from the 1.00 square mile Area 2
(bounded by Bethany Home Road, 91lst Avenue, Camelback
Road and 99th Avenue). With the proposed 52 cfs
storm drain (by others) in Camelback Road, and retention
requirement from Area 2, the peak flow of 317 cfs
will be reduced to 94 cfs. This flow concentrates

at Point B (intersection of Camelback Road and 99th
Avenue). Since Camelback Road and 99th Avenue are
similar in width, slope and type of pavement, this
flow will equally split to Camelback Road west and
99th Avenue south.

The 0.66 square mile Area 3 (bounded by Bethany Home
Road, 99th Avenue, Camelback Road and RID Channel),
with 47 cfs carry over from Area 2, will generate
172 cfs at Point C (intersection of Camelback Road
and 107th Avenue). Since the RID Channel has a
capacity of 150 cfs for storm runoff, there will be

a 22 cfs flow carry-over to the west in Camelback Road.

The 1.06 square mile Area 4 (bounded by Bethany Home
Road, RID Channel, Camelback Road and the Agua Fria
River), with 10 year, 2 hour retention, and with
carry-over from Area 3, will produce 212 cfs and flow

into the Agua Fria River.

The 1.00 square mile Area 5, with 47 cfs carry-over
from Area 2 will generate 204 cfs at Point E (inter-
section of 99th Avenue and Indian School Road). This
flow will be egually split to Indian School Road west
(toward concentration Point F) and 99th Avenue south

toward Thomas Road, with no return to the study area.
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Future Condition (continued)

The 0.88 square mile Area 6A and 6B, with 102 cfs
carry-over from Area 5, will generate 352 cfs-at ‘the
mid-point between points (E) and (F). Seventy-four
(74) cfs will flow south across Indian School Road
contributing to Area 8. The remaining 278 cfs will
join flows from Area 6C (0.125 square miles) at

Point F (intersection of 107th Avenue and Indian School
Road) to produce a peak flow of 306 cfs. This flow
will be equally split to Indian School Road west
(toward Agua Fria River) and 107th Avenue south,

contributing to Area 8.

Of the 0.95 square mile Area 7 only 0.58 square miles impacts
on Indian School Road. The remaining area will drain

into the Agua Fria River by sheet flow. The 0.58

square mile area, with 10 year, 2 hour retention and

with 211 cfs carry-over from Area 4 will produce a

peak flow of 211 cfs and drain into the Agua Fria River

at Point D.

The 0.30 square mile Area 8, with carry-over from Area 6,
will produce a peak flow of 385 cfs at Point H. This

flow will carry-over to Area 9.

Of the 0.62 square mile Area 9, only 0.30 square miles
will impact on the south boundary. The remaining area
will discharge into the Agua Fria River by sheet flow.
The 385 cfs carry-over from Area 8 will join Area 9 to

produce a peak flow of 573 cfs at Point I.




Future Condition with Ultimate Improvements

(see Figure 5)

Under the future condition, there would be substantial
flooding at major intersections and roadways. A flow
diverting scheme was developed based on: Proposed
99th Avenue Outer Loop Highway alignment by the
Arizona Department of Transportation; Assumption

of maximizing flow diversion to the Agua Fria

River as quickly as possible, thereby minimizing

the channel length; Assumption of minimizing
structural inventory, including construction of

culverts and channels.

Under these criteria, no flow splits at inter-
sections are allowed and flows will be diverted
through culverts discharging westerly toward

the Agua Fria River.

A detention basin in Area 8 is assumed.

Under these assumed conditions, peak flows at
concentration points are respectfully; 94 cfs at
Point B, 31 cfs at Point C, 212 cfs at Point D,
188 cfs at Point E, 377 cfs at Point F, 368 cfs at
Point G, and 149 cfs at Point H. Since all flow
from Area 9 will be retained on-site, the peak
flow at Point I will also be 149 cfs. This flow

will discharge into the Agua Fria River.

=22=
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CONCEPTUAL DESIGN

Design concepts were developed for both the Present
Condition with Interim Improvements, and for the Future

Condition with Ultimate Improvements.

These concepts were developed for maximization of
simplicity and for minimization of cost. The concepts

relative to flows developed in the foregoing section.

Interim Phase I design concept development was limited to
the requirement for a maximum 150 cfs flow in the presently
planned channel north of the RID channel, south of

Indian School Road. These interim concept improvements
will also alleviate problems in the existing Villa de Paz

development and in areas south of Indian School Road.

Ultimate Phase II design concept development was based on
providing flood protection for a future totally urbanized

drainage area.

The design concepts include reinforced concrete box
culverts, reinforced concrete pipe culverts and open

drainage channels.

Figure 6 indicates the location and extent of both

the interim and ultimate facility improvements.

Details of each of the design concepts are presented

in the following paragraphs.




(T T
EESERNRR)
INNENEEEEN
(wasaasev.e

(a) 54"x 150' RCP'Z(Ultimate)

(b) 30"x 150' RCF'*(Ultimate)

(c) 1-8'x 4’ x 150' RCBC'(Uitimate)
(d) 2-8 x 4 x 150 RCBC'" (Interim)

(e) 2-8'x 4’ x 110 RCBC'" (Interim)

() 2-8' x 4'x 150' RCBC'Y (Uitimate)
(g) Detention Basin (Ultimate)

KEY MAP

Interim Channel, Bottom Width 4°, 88 1:1

Interim Channel, Bottom Width 8’, SS 3:1
Ultimate Channel, Bottom Width 4, SS 1:1 |

Ultimate V-Shaped Channel, SS 3:1 |
{

Contributary Drainage Area

(1) REINFORCED CONCRETE BOX CULVERT

(2) REINFORCED CONCRETE PIPE FIGURE 6




Conceptual Design (continued)

I.

Interim Design Concepts (Phase T)

Phase I improvements include open channel construction

along the north side of Indian School Road, from 103rd
Avenue to the Aqua Fria River. Also included are re-
inforced concrete box culverts under 107th Avenue,
111th Avenue and under driveway crossings. The work
will also include a drop structure connection to the

existing 24 inch underground pipe at 115th Avenue.

(a) 103rd Avenue to a point 1800 feet west of

107th Avenue
A shotcrete lined channel of 6.86 feet depth, 4 feet
bottom width and 1:1 side slopes was selected for con-
struction along this reach. This channel, with 0.0015
ft/ft slope will have a capacity of 377 cfs at a
velocity of 5.93 fps and a water depth of 5.86 feet.

Details of this concept are shown in Figure 7.

(b) Agua Fria River to a point 1,800 feet west of
107th Avenue

An unlined channel of 5.25 feet depth, 8 feet bottom

width and 3:1 side slopes was selected for this reach

which includes a drainage easement in addition to the

Indian School Road right of way. This channel, with

0.0015 ft/ft slope will have a capacity of 377 cfs at

a velocity of 4.28 fps and a water depth of 4.25 feet.

The channel will terminate at the Aqua Fria River with

a shotcrete lined section and a drop structure into the

existing 24 inch underground pipe. Figure 8 includes

details of this concept.




TYPICAL TRAPEZOIDAL CHANNEL

INDIAN SCHOOL ROAD

122"

4" SHOT CRETE

4

p {
Qo0 = 377 cts
Vv = 593 fps

INTERIM PHASE I FACILITY - 103rd AVE TO A POINT
1,00 FEET WEST OF [07th AVE.

ULTIMATE PHASE II FACILITY - 95th AVE TO 103rd AVE.

FIGURE 7




TYPICAL TRAPEZOIDAL CHANNEL
INDIAN SCHOOL ROAD

|.L- | 425 /

Q0p=377 cfs
V =4.28 fps

INTERIM PHASE 1 FACILITY — AGUA FRIA RIVER TO
A POINT |,800 FEET WEST OF 107 th AVE.

FIGURE 8
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Conceptual Design (continued)

(c) 107th Avenue and Indian School Road

Due to the complexity of existing underground utilities,
two alternatives for conveyance of flow under 107th
Avenue were investigated.

(i) Traditional Culverts

Traditional culverts are proposed under the assumption
that underground utilities from zero to six feet deep

can be either relocated or siphoned. Under these con-
ditions, a straight culvert can be constructed under
107th Avenue and above the existing R.I.D. culvert which
is approximately 6 to 12 feet below ground.

A 2 barrel, 8'x4'x150' reinforced concrete box culvert
(RCBC) was selected for this case. The culvert with
0.0015 ft/ft slope, will have a capacity of 377 cfs at
design head of 4.56 feet above the inlet invert. Open
channel flow will predominate with a water depth of 3.5
feet and a velocity of 6.73 fps. Since the channels will
be lined, no special outlet protection is required. How-
ever, appropriate wingwalls and headwalls should be provided
in order to achieve a smooth transition to the channel.

Details of this concept are shown in Figure 9.

A 3 barrel, 8'x3'x150' RCBC was selected as a substitution
for the proposed 2 barrel; 8'x4'x150' RCBC, if the vertical
clearance has to be reduced. Under these conditions, the
head water will be increased to 4.63 feet above the inlet
invert. The culvert will be under pressure flow with an

outlet velocity of 5.24 fps.

® (ii) Inverted Siphon

If relocation of the existing utilities becomes too costly

or time consuming, an inverted siphon may be the solution.




e Conceptual Design (continued)
The term, inverted siphon, is applied to a pressure
conduit carrying a flow across a vertical depression.
A two barrel, 6'x6'x180' reinforced concrete depressed

e culvert (RCDC) was selected for this alternative. The
depressed culvert will have a design head of 6.1 feet
above the inlet invert. The outlet velocity will be
6.65 fps.

L4 (d) 1llth Avenue and Indian School Road
A 2 barrel, 8'x4'x110' RCBC was selected for construction
at this location. The culvert, with 0.0015 ft/ft slope
will have the same hydraulic performance as the proposed

o 2 barrel, 8'x4'x150' RCBC at 107th and Indian School
Road. (See Figure 9)
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II. Ultimate Design Concepts (Phase II)

L Phase II improvements include open channel construc-
tion along the north side of Camelback Road from 95th
Avenue to the Agua Fria River, and along the north
side of Indian School Road from 95th Avenue to 103rd

[ J Avenue. Also included are reinforced concrete pipe
culverts in Camelback Road under 95th, 99th, 103rd,
107th and 1llth Avenues. Reinforced concrete box
culverts are included in Indian School Road under 95th,

L J 99th and 103rd Avenues. RCBC construction is also included
under 107th Avenue along a prolongation of Osborn Road
with discharge into the proposed channel north of the
RID canal. Also included is a detention basin within

o Area 8, northeast of 107th Avenue and the Osborn Road

prolongation.

(a) Camelback Road, 95th Avenue to the Agua Fria River

A V-shaped earth channel of 4.00 feet depth and 3:1 side
slopes was selected for construction along the north side
of this reach. The maximum velocity in the earth channel
will be 2.95 fps with a slope of 0.0015 ft/ft and a
capacity of 142 cfs. See Figure 10 for concept details.
Small reaches of this channel east of the river and east
of 107th Avenue will be lined to accomodate up to 212

cfs at 4.41 fps.

(b) Camelback Road Culverts

A 54" x 150' reinforced concrete pipe (RCP) was selected
for construction north of Camelback Road under 99th
Avenue. Similar culverts should also be constructed at
95th Avenue and at 103rd Avenue. The culvert, with 0.0015
ft/ft slope, will have a design capacity of 94 cfs at
design head of 4.68 feet above the inlet invert. The
outlet velocity will be 5.91 fps. No outlet protection
will be required. However, appropriate ADOT standard
wingwalls and apron should be provided. See Figure 11

for details of this concept.
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TYPICAL V CHANNEL

CHANNEL

CAMELBACK ROAD

LINED
Q|OO: 2le cfs
V = 4.4| fps

EARTH
QIOO = |4lcfs
Vv =294 fps

ULTIMATE PHASE II FACILITY - 95th AVE TO
AGUA FRIA RIVER.

(SMALL REACHES TO BE LINED EAST OF RIVER
AND EAST OF 107th AVE )

FIGURE 10
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Ultimate Design Concepts (Phase II) (continued)

A 30" x 150' RCP was selected for construction north of
Camelback Road, under 107th Avenue. A similar culvert will
also be required at 1llth Avenue. The culvert, with 0.0015
ft/ft slope, will have a design capacity of 31 cfs at a
design head of 3.76 feet above the inlet invert. The out-
let velocity is 6.32 fps. See Figure 12 for details of
this concept. ADOT or MAG standard wingwalls and apron

should be provided.
(c) Indian School Road, 95th Avenue to 103rd Avenue

A shotcrete lined channel similar to Interim Concept I (a)
was selected for construction north of Indian School

Road. This 4 feet bottom width, 1l:1 side slope, 6.86
feet deep channel will have a capacity of 377 cfs with a
velocity of 5,93 fps.

(d) An 8' x 4' x 150' RCBC was selected for construction
north of Indian School Road, under 99th Avenue. Similar
culverts should also be provided at 95th Avenue and at
103rd Avenue. The culvert, with 0.0015 ft/ft slope will
have a design capacity of 188 cfs at a design head of
4.08 feet above the inlet invert. The outlet velocity is
6.73 fps. Figure 13 indicates details of this concept.
Ooutlet protection will not be required. However, ADOT
standard wingwalls and apron should be provided.

(e) Culvert Under 107th Avenue at Osborn Road Prolongation
An 8' x 4' x 150' RCBC was selected for construction at
this location. The culvert will have a capacity of 149
cfs at a velocity of 8.43 fps with a design head of 3.90

feet above the inlet invert. Details of this concept

are included in Figure 14.
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Ultimate Design Concepts (Phase II) (continued)

(£) A detention basin was selected for construction in
Area 8. This facility with 3 feet depth and a 8 acre-feet
storage will regulate outflow peak into Area 9. The flow
will be limited to 150 cfs. This facility is proposed

for construction by the developer of Area 8.

(g) Spillways are proposed at confluences of drainage
channels with Agua Fria River because soil cement bank
protection is provided along bridge embankments. Since
discharge from the drainage channels is small compared
to the Agua Fria River flows, energy dissipation struc-

tures are not required.




ITI. Order of Magnitude Cost Estimates (1985 dollars)

UNIT
DESCRIPTION QUANTITY UNIT COST AMOUNT
INTERIM PHASE I FACILITIES
®
Utility Relocation/Siphon (107th) L:S% $ 67,500
2 bbl. 8'x4' RCBC(107th) 150 L.F. $400.00 60,000
2 bbl. 8'x4' RCBC(1lllth) 110 L.F. 400.00 44,000
2 bbl. 8'x4' RCBC (drives) 108 L.F. 400.00 43,200
j. Channel Excavation 31,000 CaYes 2.00 62,000
Lining 11,000 Sie:Yis 16.00 176,000
Drop Structure(ll5th) L.S. 15,000
SUB-TOTAL $467,700
°
i ULTIMATE PHASE II FACILITIES
! 54" RCP (99th/Camelback) 150 L.F. 75.00 $ 11,250
54" RCP (95th/Camelback) 110 L.F. 75.00 8,250
54" RCP (l103rd/Camelback) 110 L.F 75.00 8,250
® 54" RCP (drives/Camelback) 108 L.F. 75.00 8,100
30" RCP (107th/Camelback) 150 L. F. 45.00 6,750
30" RCP (1lllth/Camelback) 110 L.F. 45.00 4,950
30" RCP (drives/Camelback) 36 L.F. 45.00 1,620
8'x4' RCBC (99th/Ind.School) 150 L.F. 230.00 34,500
8'x4' RCBC (95th/Ind.School) 110 Lo B 230.00 25,300
® 8'x4' RCBC (103rd/Ind.School)l1ll0 L.F. 230.00 25,300
8'x4' RCBC (drives/Ind.School) 72 L.F 230.00 16,560
8'x4' RCBC(107th/RID) 150 L.F 230.00 34,500
Channel Excavation 25,000 C.Y. 2.00 50,000
Lining 12,000 S+ ¥ 16.00 192,000
Py SUB-TOTAL $427,330
TOTAL $895,030
®
® - 40 -




CONCLUSIONS AND RECOMMENDATIONS

In order to allow presently planned developments in the

area to proceed, it is necessary that certain improvements

be implemented.

One of these improvements involves construction of a channel
north of the RID Channel from 107th Avenue westerly to the
Agua Fria River. Implementation of this facility is being
arranged separately by the FCDMC. It is not included in

the scope of this study.

The other necessary improvements have been defined as Interim
Phase I Design Concepts in this study. These facilities involve
box culverts and a channel north of Indian School Road from
103rd Avenue to the Agua Fria River. The 1985 cost of these

Interim Improvements is estimated at $467,700.

It is recommended that implementation proceed immediately on

these Interim Phase I Improvements.

Continued additional development in the area will require im-

.

plementation of additional improvements.

Ultimate Phase II Design Concepts have been defined in this study
based on assumed ultimate urbanization of the area. These
facilities involve box culverts and a channel north of Indian
School Road from 95th Avenue to 103rd Avenue. Also involved

are pipe culverts, box culverts and a channel north of Camelback
Road from 95th Avenue to the Agua Fria River. Other facilities
include a detention basin northeast of 107th avenue and the pro-
longation of Osborn Road, and also a box culvert at this inter-

section.

Estimated cost, in 1985 dollars, for these facilities is

$427,330.




Conclusions and Recommendations (continued)

Implementation timing requirements for these Ultimate Phase II
Improvements will depend upon the location, extent and timing
of future development in the area. It is possible that im-
provements under 99th Avenue may be implemented with the Outer
Loop Highway construction, unless they are required sooner.

It is probable that parts of the Ultimate Phase II Improvements
will be required within three(3) years and that most will be

required within ten (10) years.

It is recommended that implementation planning proceed for a

phased Ultimate Phase II Improvement Program with respect to

timing as determined from planned development.
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APPENDIX A

Precipitation Adjustment




Precipitation Values (Inches)

Return ™6 Hour Duration 24 Hour Duration 1 Hr. 2 Hr.
(';Zr;?:) Map Corrected Map Corrected| Calcs & | Calcs &
Value Value Value Value Chart Chart
2 1.2 1.22 1.4 1.4 0.96 1.0
5 1.7 1.70 2.0 1.95
10 2.0 2.00 2.3 2.31 1.566 1.7
25 2.4 2.40 2.8 2.80
50 2.8 2.75 3.2 3.25
100 3.0 3.10 3.8 3.70 2.45 2.6




8 8
e 7 7
. S .
\ [
e
(&)
S5 5
‘ =
a
a
c 4 4
o
@ =
&
a
o S > 3
4 o
2 2
@ ¢
11 1
@
0 ' 0
2 5 10 25 50 100
Return Period In Years, Partial Duration Series
e

A-2




8.0

® 7.0

6.0

(¢)]
o

TT T[T T T I IV Vv Irrrrrrrqreeyregel TTIIrrryrrryrrvrrreaagd

NN RN R RN I NI U 05 0 I U 1 U0 0 W O O O I I

TT T T T [ v Tv I T i vrr v v rrrrrrereprrrrreeed

\

TT I T T[TV VIV rrrrfrrrsrgrrvjrrrrrrneed Trrrrrrieyd

1
|

Lttt drr e le At i bbb tanl

T Vrrrrrrrrfvyrrrrrrrrjerrrrorerpringeeegtd L L L L]

\

IREREEEL 4REBEEEEERR

Rainfall Depth — inches
N
o

&0
o

TT T [ vy I rr(irryrrryrrjrrrrryrrryrrgrryeed TTIrrrrvgld

IR

TTI VT T gvrrvrrryurprrrregd

\OO Yearl

T

IR
|

TTTTTT]T

N
(@]

|0 Year

|

2 Year

1.0

TITrirrrrigtd

TTrrigrmi

=

N T
N[TTTTTTTITr 7T
N

D

3 6 1
Duration — hours







APPENDIX B

HEC-1 Summary Tables
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135
134
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KK
KM
o7
0I
U

KK
KM
Kid
RK

KK
KM
AN
KM
KN
KH
K
BA
LS
UK
RK
FK

KK
K
KL
RS
s
50
SE

KK
KH
Y,
Kt
KM
KH
K
BA
LS
UK
K
RK

KK
K
HC

SURS
IIVERYT TO THOMAS ROAL
THORAS
2 100 1000
1 50 500
SURS

ROUTED TO SURE (AT WID-FOINT OF (E) AND (F)}
ASSUNE COLLECTOR CHANNEL ALONG MORTH STUE EASEHENT INDIAN SCHUOL RuAR
2640 0,005 0.025 TRAF 5 0.5

SURSA
AREA BOUNLEL BY CAMELRACK-99TH-INUIAN SCHOOL-1077H
SSUNE QUERLAND LENGYH 1007 AR Lu¥ sIZE
COLLECTOR CHAMHEL 20007 RUHHING EAST-HLST
MAIN CHANNEL 50007 RUMING NORTH-5OUTH
CONCENTRATION POINT O IMNIAH SCHOOL FOAD AT HID-PCINY B (E) AND ()
NODELEQ AS 7%% UF THE AREA ROUTEN THROUGH THE LARE
W73
80 29
100 0033 0.2 160
2000 005 0414 +10 TRAF

3000 005 0,16 TRAP
SURSA
SUB&A LAKE ROUTING
0 Q
1 STOR 0
0 bS] 11.0 16,5 17.9 19,3 20,7 235
0 0 2 0 &7 190 230 750
0 1 2 3 5.2 14 EEY- 4.0
SURAR

AKEA ROUNDED BY CAMELRACK-99TH-IHDIAN SCHAOL-107TH
ASSUME OVERLAND LENGTH 1007 AS LOT STZE
COLLECTOR CHAMHEL 2000° RUHNING EAST-WEST
MAIN CHANNEL 10007 RUAING NOK!H-SOUTH
CONCENTRATIUN POONT QM [HRIAM SCHOOL ROAL AT HID-FOINT (F (E} a4l (F)
MOUELEQ AS 12,5% OF YHE AREA NOT FFFECT RY VdE Lakk

+125
0 80 29
100 ,0033 0.2 100
2000 005 0416 10 TRAF
1000 005 0.14 TRAF
SURS
COMBIMED SURAR» ROUTED SURGA AND ROUTED S AT C.F. (F)
3
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137
138
139
140
141

142
143
144
143

1464
147
148
149
130
131
152
154
154
135
136
157

158
159
140

141
162
143
164
143

146
147
148
149
170
L 171
172
173
174

Fd

176

177
178
179
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KK SURS

KN RIVERT TO SUBS AT HID-FOINT (b (E) AHD (F)

a7 DIV&R1

01 { {11 146 199 286 IS0 450 0 i

g 0 1 5 17 19 77 1 18 27

Kk SURG

KM SOUTED TO SUR6 (CONTRATION FOIHT F)

KN ASSUNE COLLECTOR CHANNEL ALONG NORTH SIDE EASEMENT INDIAN SCHOOL ROAD

RK 2640 0,005 0,075 TRAF S 0.5

KK SUEC

K4 AREA BOUNDED RY CAMELBACK-9STH-INIUAN SLHOOL-107TH

«KM  ASSUME OVERLAND LENGTH 1007 AS LOT =IZE

KoM COLLECTOR (HANKEL PGOG’ RUMMING EAST-WEST

K HAIN CHANNEL 10007 KUNING AORTH-SCUTH

KK CONCENTRATION FOINT OV YMLIAM SCHOUL Roau AT (F:

KN MODELED AG 12,54 OF TEE AREA NOT EFFECT BY THE LAKE

PA 125

LS 0 20 29

Uk 100 L0033 0.2 100

RK 2000 L005 0,16 .10 TRAF

RK 1000 L00% 0.6 TRAP |
|

KK SUR&

K COMEINED SUBACs ROUTED (SUB6A,SURER AN ROUIED §) AT L. (K

HC 2

KK SURS

KM DIVERT T0 SURQ

0T DIY482

DI 20150 1000

o0 1 75 500

KX GUR?

KM AREA ROUNLED BY 10/TH Si- CAMELEACK ROAN- INDIAN SCHOOL-AUGU FRIA

KK ASSUNE COLLECTOR CHANNEL ALONG NORTH SIVE FASEMENT INDIAW SCHOOL ROAR

KN HYOROGRAPH AT C.F. (G) INTD AGUA FRIA WASH

PR 2.45

FI 0,05 0,07 0,07 0,0 0,18 15 039 614 041 0,09

PO 0,06 0,08

FA 0,58

LS 0 71 2

UK 4500 .005 0.2 100

RE 5800 .003 0,025 RAF fES

KK DIV681

KM RETRIEVED DIVERSIUN FROM SURS

DR [IY481




1 1 3 1 A o 7 a
et bbbt fﬁkf"l’fa.'f#f}!@\.‘i"r'?lb"??!vl.'kr)i?:é‘.."i‘#?tbﬁ-}P(-O!'!'l'\.‘-(-ti'éf ’ t

KK
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HC
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KH
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PR
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HEC-1 INPUT

i

SUB&
ROUTED TO SURS (CONTRATION FUINT +i
ASSUNE COLLECTOR CHANNEL ALDMG SOUYH SILE EASHAENT INDIAN SCHORL ROAD

2640 0,005 0,425 TRAF 3 0.5
nIV482
RETRIEVED DOVERSION FROW Stks
nIvéa2
Suré8
COMEINE DIVERT FLOYW 481 AND 482
2
SURB

SOUTH-EAST CORMER OF IHMIAN SCHOOL Rt AHDY 107 VH €0
ASSURE COLLECTOR CHANNEL ALCNG EAST SINE EASEAENT 107TH &7
HYUROGRAFH AT by (H)
2445
0.05 0.0V 0,07 0.10  0.15 1,16 £.39 0.14 i1
0.06 0,035
0,36
0 89 2
3000 005 0.2 100
2640 003 0,025

SUR?
AREA BOUNDED BY TNMIAN SCHOOL RO-107 ST-LEVEE-AGUA FRIR
ASSUME COLLECTOR CHANMEL ALCNG NORIH SI0E EASEMENT OF LEVEE
HYUROGRAFH A1 C.F. (D) UHID AGUA FRIA WASH

2,445
0,05 0,07 0.07 0,18 0.14 114 0.2% 14 11
0,08 0.03
0,30
0 29 2
1500 005 0,2 100
4400 H003 0,023 THAP iES

FAGE
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¢ FLOOD HYDROBRAPH FACKABE (HEC-11 % ¢ i
1 FERKLARY 1981 X i
¢ REVIGED 30 0CT 91 i ¥ 409 SECOMD STREET 8
¥ 1 ¥ BAVISs CALIFORNTA 95418 ¥
£ RUN DATE 11-J  TIHE 1110 % ¢ (9141 480-1205 [ (FIS) 148-378% %
k4 ¥ i ¥

e

FRE4A32 513 EENSELEERSEIINSIIS SRS RNNNL NS F33 244 SEESREREIREEETR IR T RIS LN ES

HARICORA COUNYY FLOOD CONYROL DISTRICT
HYDROLOGY (AQUA FRIA RIVER-EETHANY HOME-21TH ST-THDHAS RN
1 HOUR 160 YEAR DISCHARGE EXISTING CONDITION

TYFE 2 RAINFALL LISTRIBUTION

KINEWATIC WAVE FMETHOD
@ VAY-MHRZ-TAT

8 I0 QUTFUT CONTROL VARIABLES
IFRNT 5 FRINT CONTROL
IPLOT 0 PLOT COMTROL
ASEA! 0, HYDROGRAPH FLOT SCALE

. IT HYDROGRAFH TIKE DATA
MHIN S HIHUTES TH COMPUTATION IHTERVAL
INATE 1 0 STARTING DATE
ITTHE 0120 STARTING TIHE
NG 101 NUMBER 0F HYDROGRARY ZRDIMATES
® HIDATE 1 0 EHDING DATE
NUTTHE 0940 ENDING TIXE

COMFUTATION INTERVAL 0,08 HOURE
TOYAL TIME BASE 2,27 HOURS

ENGLISH UNITS
DRAIMAGE AREA SOUARE MILES
PRECIPITATION DEFTH  INCHES

LENGTH, ELEVATION FEET
FLOY CURIC FEET RFER SECOND
STORAGE VOLUAE ACRE-FFET
® SURFALE NREA ACRES
TEHPERATURE NEGREES FAHRLMEETT




BUHQFF SUMRARY
FLow (4 CURIC FEET FER SECCMT

TIME [N HOURSs  a4EA 1M SQUARE nllEE

Ga T
P ERSh A4

“TAGE

OFERATION STATION FLGW FEAN
e HYOROGRAFH AT SUR2A 10 1,42 10, 2, G 036
HYIRQGRAFYH AT SURZE 10, 1.42 0. 3 2. 3,80

2 COMBINEQ AT SUIR2 20, 1.42 19. 17, L7 b0

3
—
o

* DIVERSION TO DIV2S 10. 1.42 10, 8,
HYDROGRAFH AT SUR2 10. 1.42 10, 8, g, 1.0
HYNROGRAFH AT SUEZA g8, &00 e, 72, 73, 1.84
e [IVERSION TO RIN 8. 0.08 28. 73, 73, 1,84
HYDROGRAFH AT SUR3 0 (1,08 0 ¢, 0, 1,86
HYDKOGRAFH AT SUER4 17, 2,33 17, 15 15, 2,72
e HYURQGRAFH AT RIv2s 10, 1,42 10, 2. £, 2,00
HYUROGRAFH AT SURSE 204 1.38 204 17, 17. 0,50
HYUROGRAFH AT SURSA 10, 1,42 10, & 2. 0,50

® 2 COMBINED AT SURS KU 1,58 29, 25, A 1.

[y

DIVERSION 10 THORAS o 1,30 15 13, 13,

HYOROGRAFH AT SlRS 15 1,30 153, 13, 13 1,04

D

e ROUTED TO SURs 15, 1,83 15, 2. 12: 1.00

HYURQGRAFH AT SURSA 435, b 2% 2% 49, A7, 10,73

24 167

)
-

ROUTED TO SUESH 317, 1,67 624 43, 45, 0,73

® HYUROGRAPH AT Stie4R 124, 0,92 14, 12, 12, 013
3 COMRINEL AT SUEs 267, 1.58 22, a9, 49, 1,08

DIVERSION TO DIvEBL e1. 1,58 2. & e 1.88

—
o6
[= N

@ HYUROGRAFH A) cUES 284, 1,58 84, 44, t4,
ROUTED TO SUIR4 904, 187 a4, 43,
HYDROGRAFH AT SUR4LC 123, 0,92 14 12, 0,13

L 2 COMRINEQ AT SURE R 1,47 100. /3. 7% 2400

DIVERSION TO JQOLY- ¥ 157, 1,47 S0 I8, 19, 2,00
HYDROGRAFH AT SRS 157. Led? a0, 38, 13 2.00

o HYDROGRAFH AT Suu? 159, 1.83 3% 36, 44, 2,58




HYDROGRAFH AT [Ivast 81. 1.58 2. & by Q.00

ROUTER TO SRS 79, iIY-Y 8. ¢ s 0,00

HYDRQGRAFH AT nyga2 a7 1,47 . 13, 18, 0,00
e

2 CUMBINED AT SURSS 234. 1,67 a8 43, 43, 0,00

HYLROGRAPH AT sied 278, 1,75 73, 75 75 .34

HYDROGRAFH AT SURS 152, 1,97 137, 104, 104, 0,46

*e¥ NORMAL END OF HEC-1 %

101
3 EXIT
@ SHIAU Job terminated at (1-JUN-1983 11108123,32

Accounting information:

Buffered 1/0 count! aé Fazk workind set size! 701

Nirect [/0 ~ountd 134 Pezk pade file cize: 791

Fade faults! a32 Hounted volumes? ]
) Elarced CPU time! 0 00:0033%.52  Elapsed iiued O 00101143, 448
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THIS PROGRAH REFLACES ALL FREVIOUS VERSIONS OF HEC-1 KHDWW AS HECL (JAN 73)» HECIGS, HECLIE, AHD HRTIRW.

THE LEFINTTIONS OF VARIAELES -KTIMR- AdD -RTIOR- HAVE CHANGED FROM THUSE USel Y
THE DEFIHITION DF ~AMSER- ON RH-CARD MAS CHAMGED WITH REVISIONS CATED 22
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i % SOUTH-EAST HALF OF 91 THANY HONE ROAD

.3 ‘4 ASSURE COLLECTOR CHANWEL ALONG HORTH SCE EASEMENT CAMELBACK ROAR

e BB .45

5 Bl 0,05 0,07 067 @40 0uds 1.6 639 A1 Gdl b
® % BT 0,06 0,05

17 B 0,50

{8 3 o 72 3 73 4

7 w1850 L0033 0.2 25

2 UG Se00 L0033 0.z 75

o1 RE 2640 0,005 0,025 TRAF

22 KK SURZE
2 KK HORTH-WEST HALF OF 13T-CAMELBACK-%9TH-SETHAMY RO
i ASSURE COLLECTOR CHANNEL ALONG EAST SINE EASE

o5 PR 2,45

2% Bl 0,05 0,07 0,07 0.0 08 116 035 G4 Dl
® 27 F1 0,06 0.05

o8 B 0,50

2% L3 0 72 4 72 ;

30 B 1930 L0033 0.2 25

31 UK 5600 L0033 0.2 75

1 i 2680 0,005 0,025 TRAP

33 it SUR2
3 KM COMEINE RUNOFF FRON SUEZA D
33 HC 2

I

® 37 i NIVERT TO SUESE

39 DI 2 0o 1000
40 e { 500 500

31 K SUR3A
® 12 K AREA BOUNDEU BY BEIHAHY HOME ROAD- S9TH ST- CAWELBACK RUAI- RID CHAMEL
33 ki ASSUNE COLLECTOR CHANNEL ALCHG WORIH SIDE EASEHEMT UAMELBACK NOAD
44 K HYOROGRARH AT Cub. (D)
45 FE 245
1 FL0.05 0,07 007 00 Bud6 L6 039 011 Gl 0.0
47 PI 0,06 0,05
® 13 oo 0.6b
49 L5 0 85 48
59 UK 4500 L0502 100
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HEC-1 IHFUI

Q+v}91r5:~§b"z6f¥re~9~’i.‘f’té?r"“gft'efi?i&?t&ebvér#errvr?:br&rrrgyébr
280 03 0,025 TRAF YES
SUE3A
GIYERT 7O ®.I.0. CHANWEL
RIL
i 150 151 300 1004
1 150 150 150 150

SUE4
AREA EOUNDED BY RETHANY HOME ROAL- AGUA FRIA-CAMELRACE RUAD- RID
AS3UNE UOLLECTOR CHANNEL ALOHMG MGRVH SIDE EASENENT CARELBACUX RUALD
HYUROGRAFH AT CuF, ([ INTO AGUA FRIA WASH

2445

G035 0,07 .07 (.10 gelé 1.164 1,39 0,14
.08 0,03
1,06
¢ 72 4
300 003 2 100

noo 003 0,025 TRAP YES

do
<=

aIv2s
RETRIEVE DIVERSION FRON COMCEMTRATION B OF ARER 2
DIv2%

SURSE
HORTH-EAST HALF OF 915T-CAMELEBACK-YYTH-IHUIAH SCHOUL KiAR
ASSUNE COLLECTOR CHANNEL ALONG EAST SIUE EASEMENT 991H STREET
2,45
0,05 0.07 0.07 0.10 0,14 116 0.39 0.14
0.04 0,05
0,30
0 72 4 72 4
1850 ,0033 0,2 28
3800 40033 0.2 7
2640 0,005 0,023 TRAF YES

SURSA
SOUTH-EAST HALF OF 91ST-CANELBACK-99TH-IMULAH SCHOOL ROAD
ASSUAE COLLECTOR CHANMEL ALONG NORTH SIVE EASEMENT INDIAN SCHOOL
2445
0,05 0,07 0,07 010 (16 1,16 0,39 0.14
0,08 0.0%
3,59
0 72 4 72 4
18%0 0033 0.2 25
5600 0033 0.2 75
2440 0,005 (.0235 TRAF

SURS
COKRINE RUNOFF FROM SURSA AHIN GUBSE AND DIVERT 2% AT C.F.IED

i
Z

s
s
terierereelld

CHANNEL

.11 0,09

VR RS

G.11 (.49

ROAL

0.1 (.0%

+
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LINE J’Uf!iPt?rl}!?)‘r'b.l.)fkﬁbfbtul‘*}kfiirdiél-ffP(-i\...lk5QQ‘POr‘t‘r‘,‘trv)%:"ﬁ.‘&rf?v‘d‘fl'rvfrf rfber\-l“
g4 K SURS
97 KM UIVERT TO THOHAS ROAL
B THOMAS

2]
=
=

99 I 2 100 1490
100 ] 1 30 300

101 i 2URe

| 102 £ GOUTED TO SUBG (AT MID-FOINT OF (F: ARE (F):

@ 163 5 ASSUME COLLECTOR CHANNEL ALONG HORYH SIUE EASRMEHT INDIAH SCHOOL ROAL
104 RK 2640 0,005 0,025 TRAF o o3
103 Kr GURSA

1306 KM ARES BOUNDED BY CAMELEACK-99VH-THEGNH SLHOOL-1077H
3 ;'55 LI Q-..u.r_

107 - RN AHSURE QVER A;Jb NNGH 1'-0’
@ 148 fiid COLLECT EAST-4EET
149 ] Al CHA JI‘-'h‘ G RUHI:* E IRTH-50UTH
11 K4 COHCENTRATION FOINT ON IMDIAN SCHOUL RUSTH AT HWID-FOINT OF (E) AND (F)
i1 B MOUELEG AS 752 OF THE ARCA ROUTEQD THROUGH THE LAKE
12 ER ' 73
113 LG g0 29
® 114 UK 0,2 140
115 it 0.1 .y TRAF
114 mE 2,16 TRAF
117 SURoA
{18 il SUB&A LAKE FOUTING
® 119 FL 0 i
120 3 i STCR J
i21 sy G 343 1.0 18:3 17.% 19.3 20,7 23,5
122 it a ] 1 ] 47 190 330 750
123 SE 0 1 2 3 3.2 K LY. 4,0
PS 123 KR SURSE
25 KM AKEA BOUMDED BY CAMELEACK-99TH-INUIAN SCHOGL-10U7TH
124 KM ASSUME OVERLAMD LENGTH 1007 A8 LUT SIZE
127 o COLLECTOR CHAMMEL 20047 KUHHING EAST-HEST
128 iwH MATH CHANNEL 10007 KUMING HORTH-SOUTH
2? KM CONCEMIRATION FOINT ON INDIAN SCHOOL ROAD AT WIN-RUINT OF (K3 AHI ()
® 30 Sh MOUELED A3 12.%% OF YHE AREA NOT EFFECT BY THE LAKE
£A 1125
5 J a0 29
I L0033 0.2 104
i 2500 03 i,18 Y TR&F
R 1000 NG 0.14 TRAF
o 134 K, SURS
137 KM COMEIHED SUBGEs ROUTED SUEBSA AHD ROUIED 5 AT .F. (F)
138 HC 3
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148
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LS
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RK
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IR

KK
KH
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UIVERT TO SUEB AT HID-FOINT OF () ARG (F)

nIvagl
{ 111 144 199 266 350 450 711
0 1 3 17 39 73 121 287

SUBG
ROUTED 7O SUE6 (CONTRATION FUINT F)
ASSUME COLLECTOR CHANNEL ALUNG NORTH SIUE EASEMENT INDISH SCHOOL ROAD
2640 0.005  0LUR TRAF B, S
SUBEC
AREA BOUHTED BY CANELBACK-99TH-1H)
ASSUNE OVERLARD LENGTH 1047 A% LOY 3
COLLECTOR CHA#NEL 2000° AUNMING EAST-WEST
HATH CHANNEL 1000 KUMING HORTH-SOUTH
CONCENTRATION FOINT OH INDIAN SCHOOL K0AD AT (F)
FOLELFD AS 12,5% OF THE AREA MOT EFFECT BY THE LAKE

SCHAUL-107TH

123
0 ad 27
100 40032 0.2 1G0
2004 00 0.:16 10 TRAP
12040 UK 016 TRAF

SUES
COMEINED SUE&Cy KOUTED (SUkaA.SURSE  AMD ROUTED 33 AT CLF. ()
il
SUR7
AREA EOUMDEL BY 107TH ST- CAMELRACK ROAD- INUIAN SCHOOL-AUGU FRIA
ASSUNE COLLECTOR CHANNEL ALONG NORTH SIVE FASEMEHY INRIAW SCHOOL ROAD
HYDROGRAFH A1 C.F, (G) INTO AGUA FRIA WASH
2,45
3.095 0,07 Y 4,10 0,16 1,16 0,39 0,14 0,11 (1,09
0,08 0,03
0,58
0 1 2
4500 005 0.2 106
5800 W08 0,025

wn
2]
~—
i
o

TRAF

BIVAEL
RETRIEVED NIVERSION FROH SURS
NIVagl

SURS

ROUTED TO SUBS (CONTRATION FOXHT F)
ASSUNE COLLECTOR CHANNEL ALONG SOUTH SIVE EASEMENT INDIAN SCHOOL ROAD
2640 0,005 0,025 TRAF 9 0.3
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HEC-1 [HRUT

A T 2 ' j 5 4 7 G 4 1
t[‘JE I.EIDDOl'!vtlbf‘HDQPLOQOQ.‘OPI.(DOODOFQ]-@Y'}b?df'#b?fr‘.‘?i—!#?if.‘.‘7?0.‘003.‘#!.'\'-.‘?P."r?.'?';.'

1 Kk Suka
a2 KM SOUTH-EAST CORMER OF IMDUAN SCHOOL RD AMD 107 TH €T

R fH SSUNE COLLECTOR CHAMNEL ALUNG FAST SIUE EASEHENT 107TH 57
4 KM HYUROGRAFH AT C.F. (H}

185 P 2,45
184 Fl 0,07 0,07 0,10 D.16 1,16 0.39 0,14 0,11 0,09
187 F1 0,05
102 B4
P 189 LS 0 a9 2
190 UK 2000 000 0.2 10¢
1?1 [k 2540 003 0,025 AR YES
192 KK SURS
193 KM QFEA EOQUMDED BY INDIAM SCHODL RL-107 ST-LEWEL-ARUS FRIN
® 194 ! GSUKE COLLECTOR CHANNEL ALONG HOXYH SINE SASEMENT OF LEVER
195 ki H.B:CGnAFH AT LB (D) XM AGUA FRIA WASH
1928 PR 2:45
197 Pl 0,053 0,07 0,07 0,10 0,18 1.16 39 {114 d.11 2,09
{52 FI 0,08 0.05
ige B4 0,30
® 2 LS G a9 2
UK 1500 005 0.2 100
RE 4400 003 0,025 TRAR YES
Y 77
= A
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@ L oon HYIRNGRARH PACKAR :
¢ FLOCR HYDROGRAFH FACKAGE (HEC-1
. FEERUARY 1981 i
FEVISED 30 CCT 81

%
k3
¥
i
%
#

3
44

4
¥ RUN DATE H-d T1HE 1130
¥

FESERES SRS S RS2 EAS RS ETEETRE)

® MARICORA COUNTY FLOODR CONTROL DISTRICT
HYIIROLOCGY (AQUA FRIA RIVER-EETHANY HOME-GITH ST-THDHAS R
1oHOUR ton YEAR DISCHARGE EXISTING CONDOVIQ!

W/ THPROVEREMT AT INTERSECTION (F IMRMIAN 50
MO AELIT SLOG TON (HE SOUTH OF €2, (F:
PY TYPS 2 RAINFALL DISTRIBU(ION
KIRERSTIC HAUE RRTHOD
YAY-URANE L DAT
I8 JUTFLT CONIROL YARIABLES
IFRMT 3 PRINT CQNTEDL

FLOT CONTRO

AL 2, HYURCGRARH Plﬁ SUALL

3
-y
e B ol
=2
—

T S KIMUTES 13 COMPUTATION INTERVAL
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® 65 KM SUEAREA 3 ROUTED 1O SUBAREA 4
86 KM PROPUSEC CHANNEL ! U SHAFEs SIDE SLOPE:= i1
67 RK 4000 ,003 0,025 TRAF 0 ?
68 KK SUB4
69 KM AREA BOUNDED BY BETHAHY HOHE ROAD- AGUA FRIA-CANELBACK ROAD- RID CHANHEL
® 70 KM ASSUNE COLLECTUR CHANNEL ALONG NORTH SINE EASEMEM] CAMELBACK ROAR
71 KM HYDROGRAPH AT [,P. (1) 1HIO ARUA FRIA WASH
2 PR 2,45
73 PL 0,05 0,07 0,07 0,10 0.6 116 039 024 01 0,09
74 P 0,06 0,05
75 B 1,06
PY 7% LS 0 88 5
77 UK 5800 ,005 0 100
78 RK 4000 003 0,02 TRAP
79 KK RET4
80 KM RETENTION REQUIREMENT FOR SUB AREA 4
PY 81 RL 0 0
82 RS 1 STOR 0
83 s 0 15 30 45 48 51 54 &
-8 50 0 0 0 0 107 304 55 1200
85 SE 0 1 2 I 32 34 B A
Py 86 KK SUB4 |
87 KM COMBINED ROUTED SURZ AND ROUTED SUR4
88 HC 2
89 (KK SURSB
90 KM NORTH-EAST HALF OF Y1ST-CAMELBACK-99TH-IKUIAN SCHOUL RUAD
Y 1 KH  ASSUNE COLLECTUR CHANNEL ALONG EAST SIDE EASEMENT $9IM STREET
52 PR 2,45
93 PI 005 0,07 0,07 0,10 06 1,16 039 044 01 0,09
94 PL 0,06  0.05




LINE

93
96
97
98
99

100
101
102
103

104
105

104
107
108
109
110

111

112
113

114
1135
116
117
118
119

HEC-1 INFUT PAGE

I[IV0000001606’000200'0'003000'00'4'!l.".s'000)0"60’0'b.f]t'00?0080'!‘00'9'0000'10

BA 0,50

LS 0 89 60 89 60
UK 1830 0033 0.1 25

UK 5600 .0043 0.1 75

RE 2640 0,005 0,025 TRAF

KK SURSA
KM SOUTH-EAST HALF OF 91ST-CAMELBACK-99TH-INDIAN SCHONL RDAN

KM  ASSUME COLLFCTOR CHANNEL ALONG NORTH SIDE EASEMENT INDIAN SCHOOL RUAD

FR 2,45

PI 0,05 0,07 0,07 0,10 0.6 1.6 0,39 0.4 041 0,09
PI 0.0  0.05

RA 0,50

LS 0 89 60 89 60

DK 1850 ,0033 0.1 25

Uk 5600 ,0033 0.1 75

R 2640 0,005 0,023 1RAF

KK SURS

KM COMBINE RUNOFF FROM SUEDA AND SUELR

HC 2

KK RETS

KN RETENTION REQUIREMENT FOR SUBAREA 5

RS 1 ETOR 0

sV 0 15 30 45 48 51 54 60
5Q 0 0 0 0 107 304 H8 1200
SE 0 1 2 3 3.2 3.4 b 4.0
KE  SUR&

KM ROUTED TO SURE

KM  AGSUME COLLECTOR CHANNEL ALOMS NORTH SIDE EASESENT INDIAN SCHOOL ROAD
KH PROFOSED CHANMEL ! BM = 8y SIDE SLOPE = 311

K 2640 0,005 0,028 TRAF g 3

KKk SUR&A

KM AREA BOUNDED BY CAMELBACK-99TH-IHDIAN SCHOOL-107TH

K ASSUME OVERLAND' LENGTH 1007 A5 LOY SIZE

Ki COLLECTOR CHANNEL 2000° RUNNING EAST-WEST

KN MAIN CHANNE! 50007 RUNING NCRTH-SCUTH

KM CONCENTRATION POINT ON INDIAH SCHOOL ROAR AT KID-POINY OF (E) AND (F)
KM  MODELED AS 75% OF THE AREA ROUTEC THROUGH THE LAKE

RA 73
LS 80 29
UK 100 0033 0.2 100
RK 2000 L0035 0416 10 TRAP
RK 5000 005 0.16 TRAF
KK SUR6A
"KM SURSA LAKE RUUTING
RL 0 0
RS 1 STOR 0
sV 0 3.9 1,0 145 17.2 19,4 0.7 234
5Q 0 0 0 0 67 180 350 730
SE 0 i 2 3 3.2 3.4 3.8 4.0




HEC-1 INFUT FAGE 4

. LINE IDQOO'O!OIDQOD00!2050000"SOO"'0040!0§00050&0000060000000700000508'00000'9'00?0010
144 KK SUR&R
145 KM  AKEA BOUNDED BY CAKELEACK-99TH-INDIAN SCHOOL-107TH
PY 146 KN ASSUNE OVERLANR LENGTH 1007 AS LOT SIZE
147 K COLLECTOR CHANWEL 20007 KURNING EAST-WESY
148 KN KAIN CHANMEL 1000 RUNING MORTH-SOUTH
149 KM CONCEN(NATION POYMT ON YHDIAM SCHROL KOAD AT MID-FOINT OF (F) ANN (F)
150 KN MODELED AS 12,57 OF THE AREA NOT EFFECT BY THE LAKE
151 A .125
® 152 LS 0 80 29
153 UK 100 .0033 0.2 100
154 RK 2000 .00 0,16 0 TRAP
15% ot R T 000 s Q0B T4 TRAF
156 KK SURé
® 157 KN COMBINED SUBARy KOUTED SUE&A AND ROUTED 5 AT WP, (F)
158 HC 3
159 KK SUBG
140 KM ROUTED TO SUKG (CUNTRATION FOINT F)
161 KN ASSUME COLLECTOR CHANNLL ALONG NOKYH SIME EASEHEMT INDIAN SCHUO!L ROAD
® 162 KN PROFOSED CHAMNEL ¢ M = B/ SIDE SLOFE = 31
| 143 RE 2640 0,005 0,025 TRAF § 3 ]
144 Kk SURC
145 KM  AREA ROUNLED BY CAHELBACK-99TH-INDIAN SCHOOL-107TH
164 KN ASSUKE OUEKLAND LENGIH 1007 A5 LOT SIZE
e 167 K COLLECTOR CHANNEL 2000° RUNHING EAST-WrST
168 kN HAIN CHANNEL 10007 RUNING NORTH-S0UTH
149 KM CONCENTRATION POINT AT (F)
170 KN  HODELED AS 12,57 OF THE ARr4 NOT FFFECT KY THe LAKE
171 BA 125
172 L§ 0 80 29 |
® 173 UK 100 ,0033 0.2 100 |
174 RE 2000 ,005  0.16 10 IRAP |
175 RE 1000 ,005 0,16 TRAF |
174 Kk SURé |
177 KM COMBINED ROUTED SUES ANT SUNAC |
® 178 HC 2 |
179 Kk SUR?
‘180 KM ROUTEL TO SUR7 AT C.F. (6)
181 KM ASSUME COLLECTOR CHANNEL ALOMG NORTH SIUE EASEMENT INUIAN SCHOOL ROAD
182 RK 5800 ,0043  ,025 TRAP 8 3
e
183 KK SUR?
184 KM AREA BOUNDEL BY 107TH S1- CAHELEACK RUAN- INDIAN SCHOL-AUSU FRIA
185 KM ASSUME COLLECTOR CHANNEL ALONG NURTH SIUE EASERENT INRIAN SCHOOL ROAD
186 "KM PROPOSED CHANNEL ¢ BW - &’y SIDE SLOPE = 311
187 KM HYDRUGRAPH AT L.P, (G} INTO AGUA FRIA WASH
® 188 PR 2,45
189 PI 0,05 0,07 0,07 0,10 0.6 1.6 .39 0,18 0.1 0,09
190 PI 0,06 0,05
191 BA  0.58




LINE

192
193
194

195
196
197
198
199

200

HEC-1 INFi PAGE

x[li0000001"l.0002‘0005‘03.‘00!0.4'00000'500‘00006000'Vfl?""'008!000"'90’000010

LS 0 B? 60

UK 4500 +005 0.1 100

RK 5800 003 0,025 TRAF

KK KRET?

KM RETENTION KEQUIREMEN! FDR SUBAREA 7

RS 1 STOR 0

8y 0 9 18 27 29 31 32 36
Sa 0 0 0 0 107 304 558 1200
SE 0 1 2 3 3.2 3.4 b 4.0
KK SUR7

K -~ COMBINED RONITEN GURG AND' ROUTED SURY

HC 2

KK  SURB

KM  SOUTH-EAST CORNER OF 1NRIAN SCHOO! RN AR 107 TH T

KM  ASSUNE COLLECTOR CHANNEL ALONG EAST SIPE EASEHENT 1071H 8T

KM HYDROGRAPH AT C.P. (H)

FR 2.4

PI  0.05 0,07 0,07 0,30 06 L& 039 0140 01 0,09
PL 006 0,05

BA 0,36

LS 0 89 &0

Uk 3000 005 0.1 100

R 2640 003 0,025 TRAF

KK DETS

K RETENTION REQUIREMEN! FOR SURAKEA 8 10 REGULATE QUTFLOW PEAK TO 150 CFS
RL 0 0

RS 1 5TOR 0

sV 0 1 4 6 13 31 34 60
5a 0 65 130 150 210 204 958 1200
SE 0 1 2 2.3 3.2 1.4 3é 4,0
Kk SUR?

KM  AREA BOUNLED RY YNDIAN SCHOOL RD-107 SY-LEVEE-AGUA FRIA

k¥  ASSUNE COLLECTOR CHANNEL ALONG NORYH SINE EASEHENT OF LEVEE

KM  HYDROGRAFH AT C.Fy (1) INTO AGUA FRIA WASH

PR 2.4%

Pl 0,05 0,07 0,07 0,10 0,16 116 39 014 011 0.09
FI 0.06 0,05

BA 0,30

LS 0 89 60

UK 1500 005 0.1 100

RK 6400 003 0,025 TRAP YES
4



$$8238984308393483133818388348338 8388883881

FLOOD HYDROGRAFH PACKAGE (HEC-1)
FEERUARY 1981
REVISED 20 OCT 81

P P 3¢ P 2

RUN DATE 11-4  TIKE 1130 %
X
1$3.0470303830328838083383¢3¢38833384883A%

P P e I e P I

HARICOPA COUNTY FLOOD CONYROL DISTRICT
HYIROLOGY (AQUA FRIA RIVER-BETHANY HOME-91TH ST-THUMAS KID
1 HOUR 100 YEAR DISCHARGE FUTURE CONUITION
INPROVEMENT AT INTERSECTION THAT NO SPLIT FLOW TOWARD SOUTH
TYPE 2 RAINFALL DISTRIRUTION
KINEHATIC WAVE METHDD
VAX-1HRG . DAT

v I0 QUTFUT CONTROL. VARIABLES
IFRMY 5 FPRINT CONTROL
IFLOT 0 PLOT CONTROL
asCAL 0,  HYDROGRAFH PLOT SCALE
IT HYORUGRAFH TIKE DATA
NHIN 5 KINUTES 1N COMPUTATION INTERVAL
[NATE 1 0 STAKTING DATE
ITTHE 0120 STARTING TTH
NG 101 NUNRER UF HYDROGRAPH ORDIRNATES
NIDATE i 0 ENDING DATE
NOTIKE 0940 ENDING TINE

0,08 HOURS
8,43 HOURS

COMPUTATION INTERVAL
TOfAL TIKE BASE

ENGLISH UNITS

338843438438 08 38N VERELRTIAINSEES 20 ERER)

LS, ARMY (ORFS OF EHGINELRS
THE HYDROLOGIC ENGINEERING CENTER
609 SECONIY STREET
DAVISs CALIFUIRNIA 95616
(916) 440-1285 (R (F15) 448-2285

P P 2 PEC po I e
M P M P e Y e

13933830 844443303 348V 48 8843333V SERE34

NREAINAGE AREA
FRECIFITATION DEFIH
LENSTHs ELEVATION
FLOW

STORAGE VOLUKE
SURFACE AREA
TEHFERATURE

SQUARE KILES

IHCHES

FEET

CURIC FEET PRK SECONI
ACRE-FEET

ACRES

DEGREES FAHRENHEIT




L ] RUNGFF SUAHARY

FLOW IN CURIC FEET FER SELTND
TIAL 1N HOURS, ARLCA IK SQUARL MILES

PERK  TIME OF AOERAGE FLOW FCR MAY MU PERICE BASIN HAYINUS TIFE OF 1

OFERATION STATION FLOW  PEAX G-HDUE 24-pOiE 72-uous AREA STAGE  MAX STAGE
o
HYDROGRAFH AT  SUE2A 158, * 117 85, 86, 4. 0.50
HYDKOGRAFH AT SUE2R 156,  1.17 85, &, &, 0.5
2 COMRINFD AT SUE2 a1 169, 131, 131, 1,00
® DIVERSION TO sn2 o 417 52, 47, 47, 1,50
HYDROGRAFH AT SUKZ T 265, 1,17 1% g5, g5, 1,00
ROUIED TO RET2 94, 3,92 i 2, 2, 1,00 1.4 1,92
[ )
HYDROGSASH AT SUB3A 181, .92 132, 109, 100, 1,48
DIVERSION 10 RIT 15050 3,92 123, 54, 04, 1.4
WIROGRAFH AT SUR3A U, 3,92 9, ¢ 1,84
o : , _
ROUTED TO SUR4 28, . 417 9. L, & 1.4
HYDKOSRARH AT SUR4 0, 1,17 175, 135, 175, 1,04
ROUTED TO FETA M1, 3.50 95, &5 £, 1,06 3,11 3,50
[ )
| 2 COMBINED AT sUR4 Ni, 3,50 101, /5 272
| HYDROGRATH AT SURSE 167 i 8s, 58, 68, 0,5¢
! HYIROGRASH AT SUKSA THAAR 8. 6. 4, 0,50
@
2 COMBINED AT SUKS 35, 1.9 175, 13, 135, 1,00
ROUIED TO RETS 185, 3,17 %. 6, £, 1,00 3,08 3,17
ROUTEL TO SUEG 18, 3,25 ot 66, (€. 1,00
o
HYDROGRAPH AT SUB&A 25, 1,08 s, £, %9, 0,75
ROUTED TO SUB&A M = ke 62, 85, a5, 8.75 1,5 17
HYDROGRAPH AT SUBER 1%, 0,92 16, 12, 2, 0.13
o
1 COMBINED AT SUE¢ 352, 1,58 160, 125, 2, 1,08
ROUTED TO SUES M7, 1,47 159, 124, 12, 1.88
HYDROGRAFH AT SUREC 124, 0.92 16, 12, 12, 0.13
o
2 COMRINED AT SUR< e DR W 174, 13¢, 138, 2,00
ROUIED TO SURY 310,099 172, 135 133, 2,00
HYDROGRAPH AT SUR? 191, 1.67 104, 79, 7. 0.58

ROUIED TO RET? 141, 3,00 55, 40, 40. 0,58




3.23 3,00
[
2 COMBINEL AT SUE?7 349, 4,33 223, 173, U 2,58
|
HYUROGRAFH AT suke 163, 1.17 71 s2 52, 0,36 |
ROUTER TO pETR 149, 2,00 ", 53, 52, 0,38 2,28 2,00
o
HYDROGRAFH AT SUE? 387, 1,17 32, e, o8, 0.6¢

1¢1 NORMAL END OF HEC-1 $3¥
®
¢ EXIT
SH1AL Job Lerminated al 11-JUN-1985 13209:1.45

Accounting inforgationd

Buffered 170 count! 8 Pear. working set zizer  6¢!
o firect 1/0 cruntt 137 Feak rage file cize! 791

Pase faults: 901 Hounted volumes: ¢

Elarsed CFU Liges 000300300, Elersed times DOLICIITEA 3G







APPENDIX C

Hydraulic Computer Output
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®
11:14:33 12-AUG-83
SESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCAL
®

USER : DR. LONG-CHENG HUANG
k#kkk#kk#kkkkkkk*kkkk*kk*k*k*kkkk*kkkkk**k*kkkikkkkkkkkk*k*k**k*k*k***k#
WEST OF 107TH UNLINED CHANNLE
EW=8’,5=0.0015,Q=377 CFS,N=0.025,5.5.=311

@ G AAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAKAAAARAAARAARAAARAAAARAARAAAKAAKARAAAA

SECTION # 1 STATION 0.00

® NOKMAL FLOW COMPUTATION

RW YN TOP WIDTH AREA L.BE. SLOPE Kk.E. SLOPE PERIMETER
8.00 4.25 33.48 88.06 3.0:1 3.0:1 34.86
® FROUDE ¢ VELOCITY SLOFE D ISCHARGE N VALUE YC Ve
0.47 4.28 0.00150 377.00 0.02500 2,89 7.82

5







jErdodly S0 A =8

CCALSESCALSESUAL SESCALSESCALSE SCALEBEECALEESEAL BESCNAL SEEUALEESUAL EESUALBESTA]

UskRk @ SHI-EM SHUAU

el b i Nl e i b ol N ol N W e N N i N e e e W Y Y e N 3 dr e N 2l e N W Bl 88 A o
F RO N O O O R R O R O R RO RO O ST EEFEEP LS

MCF{N

4 STREET AND IMDL1AK SCHOGQL REOAN
STREET AMD IRENIAN SCHOQL ROAD
1

ACx156° RERC

e N R K O

528
2

5%
s

2 ¢ ) 7 b 1 W o "\ B
T L S SO RO TS O O FEEE

=AY

R
]
A

o~
X
.-;‘:
_X.
P
o
A~
x

v

ok CULVERT COMPUTATION %k
BOY CULVERT

DOWMATRESM CONTROL -

TOCAL EMERGBY (MANIMUN POHIIHG ELEVATION ) I 4,78
NURMAL TERFTH = 4,50

WELDQETTY = & 73 FROUDE HHIABRER = A
8. FREE ROARD I8 1.2 FEET

HEN

-~

SUMHARY OF EMERGY CORPUTATION

CUuMTROL ENERGY  IMLEYT CRITICAL OREFTCE FLOW HORMAL FLOY FRESHEURE FLOW
R WK A PAE 3722 AL F81 44670
GUMMARY OF HYDRAULIC CHARACTERS

CROTLCHL NERTH CRITICAL VEL HORMAL DERTH UELOGCITY FROUDE

20583 9,121 Xe k01 o730 0 &34

W5, ELEH B WEEL Hebie ELEHM e b e MEEL SHOWLLER ELEV.
D000 £.740 0,225 4, H.000
NIGSCHARGE AREA LEMGTH SLOFE % e ORESE M
77000 HAL 000 150,000 0. LED 0,013

FIFE DIAMETER RO HEXGHY BOX WLIDTH £ 0F GELLS AFOR

rJ
o

0.G00 4,000 R.000 L0000 1.7
SUMMARY QF LOSE COEFFICIER

REND CONTRACTION FEXPAMS TON (RIFYCE THTERMEDRLATE

3,000 0.500 3.000 (.600 Q00







MR S0 JUL -85

SEGCAHLEEECALSES

&
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W sl b e e s N e e W G oy e
RO SO O R R R O R R RN ANG

GSLPHOM AT 107TH AND IHNIAR SCHAQOL ROAN
ALTERHATIVE

i
.;:.
_"(L

(oo R R RO o S RO ORI SO O RO OO RO X

g CULUERY COMPUTATLOM 2

T

B0 CULVERT

® CULYERT 78 NOT FUMMING FULLy PRESSURE FLOW I8 HOT AREQUATE
D !i\{ufxyl [lfl?!i’%ﬁ[]k. +

TOTAL (AR TAUN FONDING FLEVATION ) I8 G964
ORI AL X = 4.72

VELOCTTY = L&V FROUDE MUMBER = (et

et FREE ROARD 18 0.04 FEET

AMARY QF EHERGY COMPUTATION
COMTROL EMERGY  THLEY CRITYIUAL ORIFICE FLQAOW MORMAL FLAOY PRESSURE FL
Ge P HE S5.,9%0 A ANE .90 G2
SUMFARY OF HYNDRAULIC CHARACTERS
CRITTCAL UEFTH CRITICAL VEL MORMAL UEFTH URELOCOTY FROUTE
3w 130 10037 4,724 b.4851 339
8. ElLE . &, WEEL UG ELHH.‘ Ues o WMeEL SHOULNER ELEY.
0.000 42690 0.270 . REE &L 000
DISCHMARGE AREA LEMGTH SLOFE X MARHIHES M

277,000 F2.000 130.000 0,150 2:.013

~—
e 1

FIFE DIAMETER RO HETGHT BAOX WINTH F F CELLS XKOR

“

0.000 &£.000 L. 600 Se000 2:496
SUMHARY OF LOSE COEFFICIENT

RENTD COMTRSCT LON EXFAMNSTON ORIFICE IMTERMEDIATE

Q792 5,400 0,000 0. 400 {1,400







17154 L-AUG-85

[ ) UAER 1 SHI-EN SHIAU
*%ik#***%*kk*k#k*ﬁ*k*kkkk**kk*kiik*k#kk**#ikkkk#ﬁ*##*kﬁﬁﬁ*&ﬁ%k*ﬁ#*ﬁkﬁik*
ACECD
LO7TH STREET AND RID CHANMNL
1-3 s w158 REBRE
hh kbt kAR SAAAKAAAARARALARAAAAAAARAAAAAARAAAATAALRAA SRR RARKAALKALAA N A

ko UUILVERT COMPUTATION A%k
BOX CULVERT

UUTLET WSEL IS 3.10 NOT 0.00 ( IFf FRESSURE FLOW DUONTKROL
L] DNDWNSTEZAM CONTROL -~

TUTAL EMERGY (MAXIMUN FONDING ELEVATION ) IS 4,00

NITRMAL DERTH = 2495

VELOCITY = 6.32 FROUDE NUMRER = 0.6%

U.83. FREE BUARD IS8 0.90 FEET

® SUMMARY OF ENERGY COMPUTATION

CONTRUL ENERGY INLET CRITICAL ORIEICE FLOW NOFmAL FLOW PRESSURE FLOW
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