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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, 9lst 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-l 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 (6.81 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.

Pr~cipitation intensities were developed based on the Soil

Conservation Service (SCS) Type II rainfall distribution.

Existing conditions and future conditions were analyzed.

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.
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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.
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(a)

(b)

INTRODUCTIO~

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 Aqua Fria River, Bethany Home Road,
91st Avenue and the Roosevelt ·Irrigation District

Canal south of Indian School Road.

A drainage outlet is being develo~ed 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.

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.
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(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 D.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.

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.

~'G) Site Location

A site location map is presented in Figure 1.

- 4 -
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(a)

(b)

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.
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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; Inquires

were made about past flooding events; Visible

existing conditions significant to the

project were recorded.

.-

!.
I

I
I
I
I

•

•

•

(b) Drainage Area Delineation (continued)

•

•

•

•

•

•

(c)

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

-7-
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'. (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 su~~er 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.

-8-
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eN VALUE AND IMPERVIOUS PERCENTAGE

•
~ IIMPERVIOUSr

AREA PRESENT FUTURE PRESENT FUTURE•
1 81 86 35% 51%

• 2 72 88 4% 54%

3 85 85 48% 48%

I • 4 72 88 4% 55%

I
5 71 89 2% 60%

• 6 80 85 29 % 45%

7 71 89 2% 60%

• 8 71 89 2% 60%

9 71 89 2% 60%

•

•

•
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(c) 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 responaes 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 -
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•
(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, ~ 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 Concitions:

The present condition is defined as existing and

specifically planned development.

-11-
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(c) 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 lO-year frequency 2 hour duration storm.

•

•

•

•

•

•

•

(d) Hydraulics

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.

-12-
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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 1-10 Freeway

Channel; Under the existing conditions, 9lst Avenue Hill

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,

9lst 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

~oosevelt Irrigation District (RID) Channel),

with 10 cfs carryover from Area 2, will generate

98 cfs at Point C (intersection of Camelback Road

and l07th Avenue). Since the RID Channel has a

capacity of 150 cfs for storm runoff, there will

be no carryover to the West.

-13-
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•

• (a) Present Condition (continued)

•

•

•
I

•

•

•

•

•

•

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

carryover from Area 5, will generate 357 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 square 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

-15-
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(a) Present Condition (continued)

•

•

•

•

•

•

•

•

•

(b)

carryover 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, 107tllAvenue 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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(b) Present Condition with Interim Improvements
(continued)

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

no flow split is allowed at the intersection of

l07th 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.
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(c) 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, 91st 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 carryover 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 equally 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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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.

•

•

•

•

(c) Future Condition (continued)

•

•

•

•

•

•

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.
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(d) 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 S, 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.
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• • • • • • • • • • •

'--

'\
..\

j I ••

.,A

/\ I',

/ "

--

/ Q'A ~,~",",

I
.' -

T~o. RE\TURN

Future Condition
with Improvements
File Name: MMR5 "
DA- Drainage· Area.
(1 A)-Sub-Area
123-cfs FIGURE 5

\ 1"lo"(5B~

\..." 'DA~
Zl /
X

313 \

(6A)

436

cp:S
~

cJ

'--

"'l 20
.,-'~--

'.~~==__=0='••~,

/{}
~

'" Jt{T

. 191

141

I \ I ~
; / ::

/ ~I/"': ~'7-_J....;:.;,.~JJ _
./ I, ~~ - .
,i f,:
. I'

') /,1 19, / ~ I
/11 '
U I.I 1/ _______

,==9

I...
I~
1-.1
I~
Iii:

/

".,
"II

\

/

Well "/~1.'~ 11

JLJ
' "J,~'~~i.':J, /1 I~( \',

11~\JI~::;'.J1 \I
'~-'<'!.?,l 11/ 1\

l""'l'~ I( _' '" II ~ \\
I r--;>, v "
,,/ I:,' I • '--"'" J~' ""'-~\\

-;;,,It -r. H 0 /I II II
~~';.~?,r~4.~:. ,'11 II II \\
,~~:_"_.I, , ,,/I I II
'':';-~~~~''~''o' , \ I, / II

;.~~t:~~·{s,,:;' 2 i ) (,: ILl ,//;, 'j'.v)" 11\ If '-, " 1//,
'f-> '.- 26' 1/, '!II I, "'~ II/~ \-.AI T - ~j-/ \'. ~' \. II ~- / I

'0 t .,' 1fi~ath G&'ave ", --" /-~!.1

'I,- · I '--- ------.. ,:1 ', i ",
' , '" \ ; " ",

,I I I I 1/ I, I ]1/1 '\ .. • __ CANAL ==I I I", '1/'/ 1 " __
\

' l'.. I I' ,. / I' "I!' R servo'" _, ~Hb y HOM£ ROAD 1069I \' I --,,' ~ I, ,~________.. • -BETHAN" \ " '. I , ,y=- / W.", •••• ,. .. ~, " , /~1 .->" 1'" ~:: , ,,' ! -';~"'':::7 .,. 1042 _. r- _"\1. /I Gallinll Sta '-" "" > \ < I' , -tr - ,.,. '. .' ) ••••1 I

. , --'l' -" ~ ".. " /
I ' .•1035' J. I ,;' -~~.~ ,\'" '---___.. ) D

I I "''', I;., ... ./' .~'_ - -: \ ",. . \ITt' 'I +,j ';, \' ,. . " ,\ I " /,' ., I , ( B . ~\ )11 JJ ' .., "", " _
" " " , , .~ ;' J. '_,' / .' " ... ~'\\

"-----11,,'; '\ I'" '\ \. ,. ~:-«~~ "//,>. II /' , ,,' ... A\~~~, \'.. \~"" .. ' " I 1/ , '" =='0-' ,', • • <>- - '0 ,f , , __~ . _\ " 'w 'J. / ••'~, 'J"" '-..) j, , I'V,~".'/"-.' ... . '/p'~ " \ .. II -1I, \"~ _, , ",.. , .... • •

"j • 0 " • (~, ~ ; ..... " •• ' , • • •\. / '-: I, ,"~ tt I '/' ,,'- - __ _ =~~~===.f)\ r'/ . I " i! r.. -:' --'.1' 17 •,'~ "-I!k r" I , " 1-,' .. .... Wol' " '. D. / '~~, I, " , I .,. ...., \. \ /3 1 7

' \ ) 3
J
( / (r--/ :r'-pA4 L' l. \ /,# ( A)

, • v, :: R E '-..-..u, : ' I 0 :, .0 NORE T UR ~ . ;soo":: V(: :, 0·--....., : R.. • 2 •
" • I" / ~~ ': , I" , I' ~ ~ II
i Ii W.', 2 11 ".... ,', / fS\) . /'_ ~\\ A: \\ '/ ~ .'~ ~ ••. 's... RET

" " II '" :""181.
II I ., ~,..... 31 35" ,i " I ,Z5"" "



•

•

•

•

•

•

•

•

•

•

•

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.
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FIGURE 6
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Conceptual Design (continued)
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I. Interim Design Concepts (Phase I)

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,

lllth 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) Aqua 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.
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TYPICAL TRAPEZOIDAL CHANNEL
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ULTIMATE PHASE n FACILITY - 95 th AVE 10 103rd AVE.

FIGURE 1
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TYPICAL TRAPEZOIDAL CHANNEL

INDIAN SCHOOL ROAD
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V : 4.28 fps

lNTERIM PHASE 1 FACILITY - AGUA FRIA RIVER TO
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(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.

•

•

•

•

•

•

•

Conceptual Design (continued)

•

•

•

•

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.
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• Conceptual Design (continued)
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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

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.

(d) Illth Avenue and Indian School Road

A 2 barrel, 8'x4'xllO' 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

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)

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

Avenue. Also included are reinforced concrete pipe

culverts in Camelback Road under 95th, 99th, 103rd,

107th and lllth Avenues. Reinforced concrete box

culverts are included in Indian School Road under 95th,

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

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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Ultimate Design Concepts (Phase II) (continued)

•

•

-
i
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•

•

•

•

•

A 30" x 150' RCP was selected for construction north of

Camelback Road, under 107th Avenue. A similar culvert will

also be required at lllth 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, 1:1 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.

Outlet 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)

(f) 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.

•

•

•

•

•

•
I

I

I.

(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.
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III. Order of Magnitude Cost Estimates (1985 dollars)

•

•

•

DESCRIPTION

INTERIM PHASE I FACILITIES

QUANTITY UNIT
UNIT
COST AMOUNT

•

I.

•

•

•

•

•

•

Utility Relocation/Siphon (107th)
2 bbl. 8'x4' RCBC(107th) 150
2 bbl. 8'x4' RCBC(lllth) 110
2 bbl. 8'x4' RCBC (drives) 108
Channel Excavation 31,000
Lining 11,000
Drop Structure (115th)

SUB-TOTAL

ULTIMATE PHASE II FACILITIES

54" RCP (99th/Camelback) 150
54" RCP (95th/Camelback) 110
54" RCP (103rd/Camelback) 110
54" RCP (drives/Camelback) 108
30" RCP (10 7th/Camelback) 150
30" RCP (lllth/Camelback) 110
30" RCP (drives/Camelback) 36
8'x4' RCBC (99th/Ind. School) 150
8'x4' RCBC (95th/Ind.School) 110
8'x4' RCBC (103rd/Ind.School)110
8'x4' RCBC (drives/Ind.School)72
8'x4' RCBC(107th/RID) 150
Channel Excavation 25,000
Lining 12,000

SUB-TOTAL

TOTAL

- 40 -

L.S.
L.F.
L.F.
L.F.
C.Y.
S.Y.
L.S.

L.F.
L.F.
L.F.
L.F.
L.F.
L.F.
L.F.
L.F.
L.F.
L.F.
L.F.
L.F.
C.Y.
S.Y.

$400.00
400.00
400.00

2.00
16.00

$ 75.00
75.00
75.00
75.00
45.00
45.00
45.00

230.00
230.00
230.00
230.00
230.00

2.00
16.00

$ 67,500
60,000
44,000
43,200
62,000

176,000
15,000

$467,700

$ 11,250
8,250
8,250
8,100
6,750
4,950
1,620

34,500
25,300
25,300
16,560
34,500
50,000

192,000

$427,330

$895,030
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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 lm-

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.
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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
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Return
Precipitation Values (Inches)

6 Hour Duration 24 Hour Duration 1 Hr. 2 Hr.
Period Map Corrected Map Corrected Cales & Cales &(Years) 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 1.56 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

A -I
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146
14)
148
149
150
151
152
15,;
154
155
156
157

K~: SUB6C
\:1 AREA BOUNDEn BY CMt::LllACI\-'i'9TH- IN]I U:N ~:CHOOL -10 7TH
~r\M ASSmlE OIJERl.MW LENGTH 100' tIS LOT ,;,rZE

KM COLL~:CTOR CHANNEL 7000' RUNNING EASH~tST

li:M MAIN CHANNEL 100(\' RUNL~G liO:riH-sotlT:-l
KM CONCENTRATION POINT Oi'i X1HiIMl SCH'liJL r;(W.t iH (1'")

Kli l~ODELI=:D tiS 12.5X OF THE AREA NOT HFECT B'( THE LAKE
BA .125
LS 0 80 29
UK 100 .00:53 0.2 100
RK 2000 .005 0.16 .10 TRAP
F:K 1000 .00::' 0.16 TRAP

•
158
159
160

KK SUB6
KM COMBINED SlIB6C, ROUTED (SUB6A,SUB6B M!(1 ~:(j!.lfal 5) (:; t:,~'. ':F.'

HC 2

1000
500

1S0
75

2

SUM
DIVERT TO SUBS

KK
;-::M

DT DIV682
DI
DO

161
162
163
164
16J•

2.45
0.05 0,0/ 0.07 (l 1f. 0.16 1.16 0.39 f, iii 0.11 0.09.... .L ~: ..·t ....

0.06 0.05
0.58

0 71 2
4500 .005 0.2 100
<;800 .003 0.025 TRAP rES

•

•

166
16i
168
16S'
170
171
172

173
174
175
176

KK SUB7
KM AREA BOUHliED BY 10iTH SI- C(111F.LBACK ROAfi- IHIiI:;N SCHOOL-AUGU ~F:IA

KM ASSUME COLLECTOR CHANNEL ALONG NORTH SIDE EASEMENT INDIAN SCHOOL ROAD
KM HYDROGRAPH AT C.P. (G) INTO AGUA FRIA WASH
PR
PI
P(

BA
LS
UK
RK

177 KK DIVb81
178 KH RETRIEIJED DIVERSIUN FROM SUB6
179 DR DIV6S1

•

•



•

•

•

•

•

•

•

•

•

•

•

LINE

180

181
182
183

184

186

187
188
189

190

191
192
193

194
195
196
197
198
199
200

201
202
203
204
205
206
207
208
209
210
211
21?

nEe-1 I NF'UT

In" ~ 1t t j. ) J t .. to t t 1. t t .. ~'t r r ••; .. t t .. t 7t .. t t t t t H,. to t t : t .. 9 r t • I - .1 ()

~J; SUB6
KM ROUTED TO SUB6 ICDN1RATION PUINf ~)

KM ASSUME COLLECTOP. CHANNEL Al.ONG SDUrH S,1IE EA~·~.r:un INDlr;N ~,'~~Il)f)I. ~:IIAD

RK 2640 0.005 0.025 TRAP 5 0.5

~:~: DI%82
KM RETRIEVED DIVERSION FROM SUB6
DR DI'J682

KK SUB68
~;H CONP. I NE [tI'JEF:T Fl U~ 681 AND t,fl,2

HC 2

KK SUB8
r::i1 SOUTH-EAST COF:NER OF HHiIAN SCHOOL f\lt r:f!l1 Hl7 lH Si

Kli ASSUME COLLECTOR CHANNEL ALO~,G EAST SIi,E EASt.MEiH 10nH ST
t,M HntROGRAF'H ,~l cof·'. (H)

F'B 2.45
PI 0.05 0.0/ 0.07 0.10 0.16 1.16 0.39 0:, 1'~ (I. J1 ;l.(S

PI 0.06 0.05
BA 0.36
LS 0 89 2
UK 3000 ~oo~ 0.2 100
RK ~!640 .003 0.02:, H:AF' "r.,.-.,.::'

KK SUB9
Kli AREA BOUNDEIi BY JNfiIAN SCHOOL RD-l07 ST-LEVtl-AGUA n:It:
KM Assur'lE COLLECTOF: CHAlmb:l. ALONI; NOF:l H~:IO[ EASEMt:NT [if Lt~'EE

KM HYllROGRAPH A'l c.f' • (Ii II·! ro 11GUA H:IA WASH
PB 2.45
PI 0.05 0.01 0.07 0.10 0.1t. 1 I L Or2~

t·. i;1 ).11 o.(r9.r. ••L\.' .".,.l ,

PI 0.06 0.05
BA 0.30
LS 0 89 2
UK 1500 .005 0.2 100
F:K MOO .t)03 0.025 TRAP iE~:

7'1
L.L



•

•

n:tu******:t:u***n*n-:u******r*****~f.*:t:*

*- *
f. FLOOD HYBF:OGRAF'H F'ACKAGE (HEC-1)f
* FEBRUARY 1981 *
*- REVISED 30 OCT 81 *-

*- ** RUN DATE 11-J lIME 11:0 *-

* *
**{.e***********************~************f.

t:**£C**-I'¥lf*'***l*ft'it*l*••t~$tC*$*S
t ~* U. SI (If:MY CORPS OF EHSHii::EF:S t-

f '1 ~E H'(ItF:OI.(\lnC tNGINE~F:HG [EN ER"

* 609 s~cmin ~:TREU :.:
* O~VIS, C~LIFORNIA 9561~ t
* (9161 440-3285 G~ IF1SI 11B-~7B~ 8

* *
****tl~*f~**trl*~***~~****~********t*q.*

•

•

MARICOPA COUNTY FLOOD CONTROL DISTRICT
HYDRDLOGYIAOUA FRIA RIVER-BETHANY HOHE-?1TH ST-THOMAS Rnl
1 HOUR Hi(, YEAR DISCH:'iREE UIST:i4[i CONDITION
TYPE 2 RAINFAll DISTPIBUTION
KINEMATIC W';\)[ rlElHOfi
VAX-MMR2-(IAT

5 IHHUfES H! C!):-iPHTATIOH rrrff.RW:L

o ErWHIG DATE
()940 FNDINiJ TI!'iE

t 0 STARTING D~TE

0120 STARTING TIHf
101 NUMBER OF HYDROGRAPH ORDINATES

OUTPUT CONTF:O'- VARIABLES
IF'RHT 5 PRINT CO!-! ;~:()L

IPLOT 0 PLOT COrrrr-'Ol
QSC~l O. H'fDF:OGRAF'H ~'I.'~iT ~CA:.E

HYDROGRAPH rIME DATfl
NMIN

mATE
ITJHE

NO
NDDATE
NDTTME

IT

8 IO

•

•
COMPUTATION INTERVAL 0.08 HOU~S

TOTAL TIME BASE 8.33 HOURS

•

•

ENGUSH UNITS
[tF:AIHAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLO\.)
STORAGE VOLlIMt::
:-URFACE Mt:EA
TEMPERATURE

saUARE hILES
INCHES
FEET
CUBIC FEET PER Sf-COND
ACF:E-FFET
(;CF:ES
DEGREES f I'lHf:t:I'IHU T

•

•

•



• ~:Ui'WFF SUi111AF:Y
FL(I~! lij CL~l'1 ~ .;:q FFf;' ~E~(~'~,, _I:.

'11'1£ [t! HIJ,JHS, ~:~:Erl IH S,WA::E ri~l ~S

PEAK TIflE OF tlVr:F:AGE FLOW FO~: NAX:(;iiHi PERIOD :':';:~IN i~i1:' [diJM Tlro:E Cf

OPERATION STATION FLOW PEA!\ 6-HGU~; 24 -~~O:_;f.: :.'2-I~l:~Ur' A~:::" ~TAGE MAX nAGE,- H'IDROGRAPH AT SUB2A 10. 1.42 10. 8, ,'", C:,S(:<I.

HYDROGRAPH AT SUB2B 10. 1.42 10. :~. 8. C'. :,C

2 COiiBINEO AT SlJB2 20. 1.42 19. 1 , \7. I • )I)" .i. D1VEF:S1OH fO D1V23 10. 1.42 10. 8. " 1.00
I

;}.

I

H'm:OGRAF'H AT SUB2 10. 1.42 10. 8. " 1.'.'0~ .
HYlI~:OGF~AF'H AT SUP,3A S·o ;'.00 88. 73. 73. 1. e,6

\."

• DIVERSION TO F:I D 98. 0,,08 88. 73. 73. 1,6(~,

HYDROGRAF'H AT SUP,3A O. (1.08 O. 0, O. 1.66

HYDF:OGRAPH AT SUM 17. 2.33 17. 1" J5~ 7.72... ~I.

• HYlIF:OGF:APH AT DI I125 10. 1.42 10. <J '" 0.00u. r:. ~

HYCiROGRAPH AT SUB3B ,'~o , 1.58 20. 17. 17. o~ ~\O

Hnl~:OGRAF'H AT SUB5A 1O. 1. 42 10. B. 8, 0,20

• ') COIiBINHI AT StJB5 ,\(). 1.58 29. '1" )j~ 1.(i(I
"

_oJ,

DIIJI::RSION TO THOMAS 15. 1.50 15. 13. 13. 1,t-O

HYl)ROf)RAPH AT 9)B5 1~i. 1.50 15. 13, J.3. 1,lj,)

• ROUTED TO SUBt, 15. 1.83 15. 12. 12. 1.00

HYHROI;RAPH AT SUB6A 4:15. 1.25 Q" 69, ~9. 0.75......1.

ROll TED TO SlIf:6Il 317, 1.67 62. 45. 45. 0.75 J.~S I.e.}

• HYOROGRflPH AT SHe6B 12:5. 0.92 16, 12, 12, 0.13

" CO~i~1NED AT SUt:" 367. 1. 58 Q" (.9 • 69, , (JO,_.
a .\.':..'

DIVERS !ON TO DIVt81 81. 1.58 8. 6~ ~q 1,88

'. HYliROGRAPH AT SlIf:6 286. 1.58 84. 64, 64. 1.:'8

R01I1Hi TO SUB6 284. 1.67 84. 63. 6~. l.88

HYItROGRAF'H AT SUf:6C 123. 0.92 16. 12. 12. 1),13

• ,) COMBINED AT SUB6 3l4. 1.67 100. J5t 'f':" ~ .. !·10
!-

; ...1,

DIVERSIOI/ TO DIIJ682 157. 1.67 50. 28. 10 2.00l.J,-'.

HYItROGRAf'H AT SIJB6 157, 1.67 ~;O • J8. :~:3 .. 2,00

• HYItROGRAPH AT SUB7 159, 1.83 59. 46. 46. 2t~8



• !i'IDROGF:;WH I'll nIV681 81. 1. 58 8L \r., ~ [, ~ O. C'(l

F:OLlIEIi TO SLlB6 79. 1.67 B. (0, .~ t (!.OO

HYDF:Ol;F:APH M jl[V682 157, 1.67 30. 38, /8. 0.00

• ., CUI1BH1ED AT SUB68 'p' LbJ 58. 43. 4~ 0.00,;. .~jO· I~t

H'tDROGRAPH AT sues Dfl, 1. 75 98. 7" 7:1. 0.36.. ...1.

HYIiF:OGRAF'H AT SLlB9 1"" :l,'1'; 137, 1(>4, 1r.14. Ii "
._.....Ii... ".oe

•
*~* NORMAL END OF HEC-l Ut
101
1 EXIT

• SHIIiU job terminated at ll-JUIH<i85 U:OB:23.32

o 00:00:31.52 Elapsed ti~e:•

•

•

•

•

•

•

Accountin~ information:
Buffered 110 count:
Direct 110 ~Gunt:

F'ase faults:
Elapsed CPU tifhe:

61:.,

184
Peak workin~ set size: 701
Pea~ ?c~e file sice: 791
Mounted VOIUiilt·:;.: 0

o 00:01:43.66



•

•

•

•

•

•

•

•

•

•

•



•

•

~rl~~~;;za~ra*j*ft*ttt******t*********II*

* *
J FLOOD HYDF:OGRAt'H PACKAGE (HEC-l) *
* FEBRUARI lY81 *
:~ F:EtjISEIi 30 orI 81 1:

t *
*- RUN DATE 11-J TIME 11:0 t

* *
**tf~*********~***~I***********t*********

***¥.fa~r.a*~e~~~~~~*****************t**~

* ** iJ. S. (It:MY CO~:PS IW H!GU!EERS *
~ Tf;E HYDROLOGIC t.i~r)INEEF:ING CENTER :t.
t 609 SECOND STREFf *
* DAVIS, CALIFORNIA 95616 ** (Y16) 110-3285 OR (FrS) 448-3285 $

* *
.~*tS'St.*.;*at*~'8S'22S*'2~**'********

• x x xx:m:.J.x xxx'!.';, J:
X X X X X xx
x x x v X,.
XXXXXXX xxxx x :~ x;<;<.~: "
x 'I X X X..\

X X I X X 'f• ....

X I. XJ.X:f,XXX xxx XX >:>::1.

•

•

•

•

•

•

•

THIS PF:OGRAH RE:PLiiCES ALL PREVIOUS VERSIONS OF HfC-1 H!OWi~ il~: H~:C!. (jAil 73), HEC1GS, iiEClIiB, I'1iJfi rHH:W,

THE DEni'mIO:~S OF ~W;;ir;BLES -~:TINP- AdD -~:TIOF:·- HAVE CHANGED FF:OH liiilSt UStD WI IIi !l1t ft7T-S1'iU: mUT :m:UC1UF:E.

THE DEFINITION OF -AMSKK- ON R1H:ARD ~h~S CW;U~iEIt lJITH REl,J:SIONS DArED 2S ~.EF 51. ~:~1 S~Jrf:!'iBtr:i.7f;j Hir'UT
DESCRIPT!ON FOR ~~w D~FINITIONS.



• ~ 1;JE

fiEC-1 IiWUT

iii .. ,. .. ~ t .. t 1.. ,. .... to .. t 2,. ,. ... r .. r St t .. t • t .. ·'1 ........ t .. t 5.. t ~ t to .. t ,~... t ~ • t t t .... t t .... t t ;.:~ t .. t t : r jo '1 ~ t ~ r t ;. 1(:

f'AGE

DIVEF:T TO SLlB5t:
SUB2

120

SUB2

COHBHII:. RU@FF F~:OH SUf:2A Aim SUF:2B AT C. P.nn

1000
500

100
50

, '10
;:," ...1

O.IJ5 0.07 0.0:1 O,iO O,J6 Lie, lJ.j"'f (I .. 1'1 (i I 1:i. IJ .. ~},t

0.06 0,05
O.t.6

0 85 48
450'J .005 0.2 100

~.45

I:LG5 0.07 0.07 0.10 0,16 1, L~ 0.39 0,14 0.11 0.09
l).06 0.05
i). 5~,

0
.,,,

4 72 4/i.

18::'0 •()()33 0.2 ')10
k ..l

:J6t(, tOO3::' 0.2 -,10
.1 ...1

2640 o.0O~j 0.025 TRAP

::.45
G.05 0.(;] 010/ (!, .\0 ',.I t 1 c· 1.16

r ~,., 0.1: (} t Lt ':: .';j~'t,..t + ';·7

... /'I' '. f\C'
.,).IJO l,.I.i..J';

0.5(1

(, 72 4 72 4
1851) .. v(j33 o ') "".- L.~I

5600 .0033 0.2 75
2,QO O.OO~ (;)025 T;;;AP

DIV25

SLlB~.A

AREA BOur~l1UI BY BEiHAlf{ HOME F:OA[I- 99TH ST- CAMELBACK ~:liAn- rJfi CW:i'!Htlo
tlSSUIiE COLLECTOR CHANNEL ALONG NORIH SHIE EASHiENT i~Ar1ELBACr:; KOALi

HIDROGRAPH AT C.P. lC)

~hRICGPA CD~NIY FLOOD CONTROL DISTRICT
~YD~OLOG7rAOUn FRIA RIV~R-BErHAHY HO~E-91TH Sf-fHOMAS ED)
1 HO~R IOC Y~~R DiSCHARGE E~ISTING CONDITION
WI IHPROUtH~HT Ai INTERSECTION OF INDI~N SCHOOL AND 107TH ST
NO SPLIT FLOW TO THE SQUfH OF C.P. (r I

J'm 2 r:AINFAi.L fiISTF<WJTIOfI
KINEMATIC WAVE M~THOD

!}.;;; ·r:tiiL<.[,,:;I

SUB2B
HORTH-WEST HALF OF 91ST-CAMELBACK-Y9TH-SiTHAHi HGHE ROAD

ASSUME COLLECTOR CHANNEL ALONG EAST 3IDE EI1Sc.~ENT 99-TH 3T ROAD

SUUTH-EAST HALF OF 9IS1-cnHEL~ACK-99TH-SETHANY HOME ROAD
;iSSUrlE COLLECTOR CHAi-Hii:.L ALONG iiOF:TH S(l,E Ef'IStrkirl Cl1i1EU:';CK ;WAn

Ii!

Ii·
~ III
.j It,
~l II!
c· III

7 III
:- ili

r-
,I

10

) III

1: n,
, , f,jih

. ~ Kti, PB
15 PI
16 PI
1; Brl
: c: lS'e\

lq Us::
23 UI\

r:i\

r-:K

~ ..' ~:h

24 j"J"'";

::; PB
26 F'I
.,.,

PI£./

2S n'DH

2S' L:
';1...1 UK
31 UK
.,~

Ri\s..:

,-',,-' r~K

::4 t;M
"10 He,.\,..1

36 KK
37 KM
~c; Di""-'
-0 DI.;>,

(;0 ItQ

41 K~~

(12 KM
43 :;;1
4.:1 I\M
45 PB
46 fI

47 PI
4-3 f'~i

49 I~_:J

5') Ur:;

•

•

•

•

•

•

•

•

•

•



• 1.I11E

t-:EC-l INPUi

"." '. ~ ... ., I ,... , ... 'J .... ~ ...
Li.t .. , ........ 1 .... ; ••• +L + ... p + • !".~;. t ...... t .. 'i ...... t ..... j t .. t ... + .. t, l' t t .. + l' , / , t t .. l' t p;'" t .... + t t , it!" t .... ; 1~J

FAGE ;!

51 F:r; 5280 TF:AF

52 ~~ SUB3A

DFJEF:T TO R.I.D. l:HANHiL• 54
r:M
itT
I, I
Iia

F: IIi
150
l50

151
150

300 :i,(i00
150 150

0,09

YES

1,16 0.39 0.14 0.11

mAP
100

0.10 (i.16

.003 0.025

BA 1.06
LS (l

Ur; ::i300

1\1( 400(1

i':K SUB4
KM Af.:E.A BOUNDEB BY BETHANY HOME F:OAD- ARIA F~:lfi-CAi1HB({U< r:Oi\II- F:IIt CHANNEL
~;H liS:;Uik COLLECTOR CHANNEL ALONG NOR rH SII!E EASE.riENT CANELBAe:-l ROAD
KM HYDROGRAFH ~T e.p. (0) INTO AGUA FRIA W4SH
PI! ':.45
PI O.OS 0.07 0.07
PI (). 06 (1.05

"00J

C"...:/

61
62

66

58
59
60

•

•
68 KK 0lV25

• [.9
70

KM RETRIEVE [IIVERSION FROri COHCEHTRflT!OH B lW A~:H: 2

OF: llIV25

0.090.11

YES

0.140.39

4

1.16

72

TRAP

O.lt.

")C
.....1

75

(r.1 ()

4
II '1v ....

0.2

0,07

0.025

0.07
0.05

o.ao:)

n
.0033
.0033

o
18~iO

5t.OO
2610

2.45
0,05
0.06
0.50

KK SUB5B
i':M NORTH-EAST HALF OF 91ST-CAMELBACkIfYTH-HHIlAH seHOUL f:OAli
KM ASSUHE COLLECTOR CHANNEL ALONG EAsr SIDE EASEMENT 99TH STREET

PB
PI
PI
SA
LS
IJ~;

UK
~:t;:

72
73
74
75
76
77
78
7S'
80
81 .. ,

•

•

•

82
83
34
95
86
87

KK SUBSA
KH SOUTH-EAST HALF OF 91 ST-CAHELBACK-9lJTH- I HUlA/-! SCHODI. ~:OAD

KM ASSUi'lE COLLECTOR CHANNEL ALONl; NORTH SlUE EASEi':tNT INDIAN SCHOOL F:OAD

PB 2.4~

PI 0.05 0.07 0.07 O,IO 0,16 1.16 0.39 0.14 0.11 0.09
PI 0.06 0.05

88 BA 0.50

•
89
?O
91
92

LS 0 72 4
UK 18S0 .0033 0.2
UK 5600 .0033 0.2
RK 2640 0.005 0.025

75

72

TRAP

4

•

93 KK SUBS
94 KM COMBINE RUNOFF FROM SUR5A nHD SUB~B AND DIVERT 25 AT C.P,lE)
95 He 2

•



•
HEC-l INPUT

LIt~E i li t ........ t .. 1.......... , .. "2 ...... + .. " .. J...... t to .. t '1 ....... ;. to .. 5t .... t .... t l~' ~ .. to .. " :. t ~J ........ t' , t;j .. t .......... '7 .. t t t' t ,,1 (!

96 KK SUBS

-J...•
()7

"
JO
" L'

100

KM
DT THOMAS
DI
(II]

DIVERT TO THOMAS RO~D

100 lOY,
50 500

105 ~K SUB6A
10i~' ~;M A~:EA BOUNDED f:Y Cr\fitLJ::;';Cf:.-91TH-H!lHtJi S::i-iDiJl-107TH
107 - ;\;"1 ,'!,;SUI':E O~;c.Rl.rliW 1.t:11GIH 1>:\0' tIS LOT SIZE

•

•

101
HC
103
104

108
109
110
1.11

KM SaUTED TO SUB6 (AT MID-POINf Of IF) AND IFll
(;I, ASSlIMt: COllECTOR CHtJlmt.l ALONG tiORTH SIt;E EA;:.t-.i·iEiH INilIr:ij SeHGOl F:OAIi
RK )640 o,005 0.025 TRAP 5 0.5

COLL~CTOR CHANNEL 2000' RUNNING EAST-WiST
HAIN CHANNl:L :5()1jO' ~:UHIiiG NlJ~:1 H-'jOUTH

COflCElmAnON FOHH ON EiIlIAN SCHO:i[ Mi;";D HT i'iIIH'OINT Of \E) AND (F)

flOlHEO HS 751 OF n~c: ARcA F:OUTELI THROUGH THE Li1KE

•

•

11" Fr\
11;j LS

117 ~;K

11 B ~;M

1::0 F:3
121 S\,.~

1'1'1 SO
123 SE

, I~l

80 ,-t"
;;.,7

100 ,0(J;~.5 IJ .L 100
2000 .lIO:} I.) t 10 to 10 TF:A::'
:1(iO'J .,;)05 0.16 mAP

SUB6A
SUBt,A LAKE F:OUTING

0 0
STCR 0

0 ~ '-- 11,0 ., C" 17.9 19.3 2i.).7 23.5,-flo..) let ...'

0 0 ", 0 67 190 350 750
0 2 "!

.)toL
"! • I ~ 4tO" ".'1 v; 1..'

13~ :Jr;
l,l-I F:,\
135 F:~

to 12;j
0 30 '10

::-1

1'.10 ,003:) 0.L 100
'.2C:(H) .003 0.16 .. 10 mAP
1000 t(JO~l (1.16 TRAP

•

•

•

•

•

j ,",
.~,

125

pi

128

131
13:

:36
1--).!

138

I':K SlIBt,B
KM Af-:EA BOUHDEli BY CAMEL.BACK-99TH- HWIAN S:..:i-iOGL-lliUH
KM ASSU~E QUERLA~D l~NGTH 100' ~s Lur SIZE
~;M COlLI:.CTOF: CHAHr!f-1. '::0(1\1' t:iH!I-iING EAST-WEST
KM MAIW CHANhl:.L. 1000' RUHJNG HORTH-SOUTH
KM COriCENfr:ATIliH POINT ON INBIAN SCHOOL F:OAD AT nIIH'OINf 0:-- (E) M:J:i (F)
:,N NOlI~Li:D P,::' U. ~i!. OF THE AREA NO f EFFECI B'( THE LAKE
BA
lS

Kl', SUB6
KM COMBINED SUB6B, ROUTED SUB6A AND ROUlfD 5 AT C.P, (Fl
He 3



• LlliE I (i • t t t ~ t r 1t : ... t t t 2 .. t t .. t t t:! T .. t .. t .. t 4t .... t t t t 5t t t t t t .. 6~ t t .. t t .l .. t t !' t t t 8" •".... t t'1 t t t :- ;. ; 10

PAGE 4

137 KK SUB6
140 KM DIVERT TO SUBB AT HID-POIHf OF \~! AND IF)

• 141
1~2

143

liT IiIVt,81
IiI 1
DO 0

111
1

H~ 1°9 '"I' , 350 450 :1/ 1,...1 711.:e,o

5 17 39 /j 121 186 ~67

•

•

144
145
14~.

147

148
14'1

152
153
154

KK SLiB6
K~ ROUTED TO SLiD6 (CONTRATION PUINT Fl
I'Ji A'-;SUi'i£ COLLECTOR CHANI'iEL ALONG ,iORTH SLUt: EAStriENT I;~(II:'ii~ SCHOOL ROAD
R~; ~c.40 O.o~(; li.W3 rRAP 5 0.5

,:K SUBc.C
f.~ MiEA 80UrIDED E:'( lAfltLBACk9'11 H-if!liIt\:·: :;CHDOL-107TH
~M ASSUME nU~Rl.AHD LENGTH 100' AS LO; SIZE
KM COLLECTOR ~HAHNEL 20CO' RUNNING EAST-WEST
KM HAIN CHANNEL 1000' RUNIHG NORTH-SOUTH
~;rl \;ONCENTRATION FOHH ON INDIAN SCHOOL kll;W td (r)

~M MODEI.ED AS 12.5Z OF fHE AREA NOT EFFECT BY THE LAKE

•
15:1 B~

i50 LS
.125

0 80 2i
10(1 .0033 0.2 10;)

20<)l) .005 0.16 .10 H:AP
1000 .(10::; ().If; TRAP

~00 KK SUB6
ld ~Joj COMBINED SUB6C, ~:OUrED (SUBM\!SUB6B AHll ROUTED 5) AT C.P. (F)

• 1"j0 .. HC 2

SUB7

AREA BOUHllEII BY :i (llfH ST- CMitLBACK ROAD- !HIlI AN SCHOOL -ALtGU FRIfl
A~)SU/iE COLI.ECTOR CHANtH ALONG NORTH SInE EASEi1EiH INDI:iI~ SCHOOL ROAD
HYDF:OGRAPH AT C.F'. (G) IHTfJ WII{i FF:H~ WASH

1.16 0.39 O.i~•

•

163

164
It,5
165."10,

168
1':,9

171:\
171
172
173

KK
KM
Krl
~:;M

PB
PI
PI
FA
LS
1I~;

RK

2.45
0.05 O.(f! (l,(lj

0.% 0.05
0.58

0 71 'J
'-

4500 .0(l5 o "...
r;eoo • {)(jJ 0.025

0.10 0.16

100
TRAP <'

"-' 3 YES

(l.U

174 KK DIVbSl

175 KM RETRIEVED InVERSION FROM SUB6
176 OR DIV681

•

•

•

177

178
179
180

KK SUF6

KM F:OUTEIi TO SUB6 (CllrHRM l{H! r'OIHf F)
Kl'i ASSUME COLLECTOR CHANNEL ALONI; SOUTH SInE EASEHt::NT INDIAN SCHOOL F:OA[I

RK 2640 0.005 0.025 TRAP 5 0.5



• UNE

HEC-l INPUT

'I: (I" " t ;. t 1t t • t t 2t t !' J ; ~ t S " 1:, t fo t .. 7 fo r H.. ~ :- t ~ .. t £.1 t ; .. l t .. i 1)

f'AGE 5

KK SUB8
KM SOUTH-EAST CORHH: OF HiDIAN SCHOOL RD AND 107 TH 5T
~:M ASSUME COLLECTOF: CHANNEL ALilNG FAST SInt EASHitNT 107TH 5T
KM HYuROGRAPH AT C.P. (HI

187 PI
1£:2 BA

0.10 0.16 1.1A 0,39 (1,14 0.11 0.09

YESr~:AP

100

',).45
0.05 OJJ7 0.07
O.Ob 0.05
O.'!.6

0 89 2
3000 .(105 0.2
:2640 .003 0.025

~'B

C'J, .

182
183
184
185
186

189
190
191

181

•

•

193 PI
1s'? Btl

l' ;"'ie'
,.'tv ..

'ICC
II-I-'n:AF'

100

2.45
O.i)~ 0.0; OJ:;]
0.06 0.05
0.30

0 89 '1
.<.

1500 .O!j5 0.2
6400 .003 0.025

LS
UK
r:r::

n: SUB9
KM AREA BOUNDED BY INDIAN SCHOOL R~-107 ST-LE~E~-AGU~ FRI~

KM ASSUME COLLECTOR CHANNEL ALONG NORTH SIDE EASEMENT OF LE~EE

KM HYDRCGRAPH ~T C.P. III I~lU ~GUA FRIA WASH
F'B

)00

192
193

194
195
l O!

!U

197

201
202

•

•

•

•

•

•

•

•



* *r RUN DATE I1-J TIHF 11:0 J

* *
l*~;'J************t***t********~~tt*~*~***

•

•

~lOGD HY~ROGRAPH PACKAGE (H~C-l)

r. ~tBRUARY t~81

RE')ISED 30 CCT 81 :t.

* *t \.1, S, {J:riY CiJF:PS OF E;!GINEERS :I:
* 1:,:: H';'~IRPLOGIC ENGIHF.H:ING CENTEr-: :I:

D~VIS1 CALIFORNIA 95616

#. *
*r~~1~;'~;'~~i***r***t******ttt**i~i*~*~~

•

•

MRICOF'A COUNTY FLOOD CONTF:OL DISTRICT
HYDROLOGYIAQUA F~IA RIVER-BETHANY HOME-91TH 5T-THOMAS RO!

1 HnIJ~: FH){EM: DbCHAF:GE EXISTING 101'1[1[11011
f~/ :·)~~'r\O;)EMEN: AT IN:EF:SECT rON Uf- I/'!DJ AN S;~~J[!1 r~HD ~ ~;~i TH ST
NU SFLU ~LOi,: TO IH~ SOUTH OF C.P. (F)
TYP~ 2 RAINFALL DI5TRIBU!IOH
KINE~~~IC WAVE ME1HOD
'}A':-:il~I(" I [:AT

~J' TO Ci~!TF'UT COiW\OL IJA;;:IAB'.ES
IP~Nr 5 PRINT CONTROL

•
T-'-

~JSCAL

~YD~OG~APH TI~E DATA

o PLOT CONTF:OL
I) I fffCiF:OGRAF'H Fun SU:L E

•
IU;'jTE
ITlME

:~a

IHiDATE
i1liTIME

5 KI~UT~S l~ COMPUTATION INTERVAL
!) STAF:TIHG flATE

0120 STARTING TIME
101 NUMBER OF HYDROGRAPH ORDINATES

C' ENCUG DATE
0940 lNDING TIME

•
SOXPUT~TIOH INTERVAL 0.08 HOIW:S

•

•

•

•

:IF;AINAGE A~UI

p~~CJ2rT~TIJN 8E?IH
~E~jl~1 tLEVATIDN
f.1,""Ill
. I..U;.,l

:nn;,GE '}(1! Ltl1t
::'.iF:F ACt: Ab:EA
r~~f'[R;:' T~!F:E

SQUAf:E hI LcS
INCHES
Cc:TT
I L~ I

CUBIC FEET PER SECOND
ACRE-FEET
ACf:E~:

DEGR~ES F~HRENHEIT



• F:UNOFF SUMMAF~Y

j-~{)\I Hi CUBI: C"CCT PE~: S£~:O;~D, ...._ t

TIME 1:1 HOU~:S, AREA III Sl1U;:;':,E MTl r.c
11.1. ........'

t:.:- .... '~. TUT OF ;AII)f:;-~AG~= t L!)\': FOF: MAX (i'!UH PF.;::IDD ?A~:' IN MA)~ IHUM TIHE DF
t "I.

DPCf\ATION STATIO:l :-LO!A F,e.'... :.-H~UF: :24 -HJU~: 7:?-HOUt: :';F~E:A STASE }Jl'l STAGE,-..,1", "He,

• ~{DR()Gf\j";f'l1 AT SltB~;:;
, ' 1..42 1(l. Co 'J 0 .. 50,11...1:. \-'. v.

l-l,(DRC:G;,I;;F'~~ AT :~UP:E: 10. 1 ·"1 1(i. (I () 0.50.'7..:., "" -'.
,",

~~Oi·;.:1ii;:[1 AT sure i l). 1.42 19. 17 17. 1.00
~

.... r

• :!:':Er:Sr:JN TO Ii1'.'~:~ 10. 1.42 10, 0 ~:1' 1.. r:)~~
~'.

H'{ ...,F:OGF':i~·H .~. T sure 10." 1.42 10. 8. S. 1 l' 00HI

HH:F:OGF:,WH AT SL~t:3A 00 2.00 O~ -'"! 7~. ~ 1. ;;c.. Ut 1..''-'" !'-"

• DII.iEF:~IC~1 Tf) ~:I r: ~\0 i,)'08 So:, -,~
.,.,

1 ~ 6t..'-'. '_' t ... ..;·t ... ..;..

H'~~IROGR~f'f': AT SUB3A O. (1,0;), 0, (It (: , 1 i.!
J. ,\.':'

H'fDF:OL;F:,WH AT SLIM 17. ~.32 17. 15. 10' " -''1
....1, ~, ......

• H(DF:OGF:AF'il AT D1')25 10. 1.1::: 10. c ,~ o~ O~:~". c-,

H'(DHOGRAF'H AT SlIB::;B 20t 1.58 '1r, 17, 17 ~!. 50Lv,

!-''{[IROGF:APH AT SUB5A 1(:. 1. 4:: 10. 8. 0 .) .. ~;(iC' •

• " GOi1BINHt AT SUP5 '.Je·l 1 1:"0 '1'~ ~,O' ."\,:, 1.00.i. ....1u ... l r ":',..i • i,.,.',

[, IIJt~;:S ION 1D THOrilS 1e: 1 ~r\ le: f~ 13. 1, '~lC
~'I.' • .l'"'''' .loJ .. ... ,.,."

~'iDF:OGRAPH AT SUf:S 1<" 1~50
,e: 13. p 1,Of,1J. .....·t ....,t

• ':OUTED TO SUBt, 10' 1 D. ie: 1,) 12, 1rCOJ. ..I, 1'1..· ... ..l. _.• .1":,,

H: (IF:lJGRAPH AT SU}L~A 43~j • 1,25 "'0' t.9 • ,~9 , rJr75r ..1r

:':CUTEIi TO SUB6A 317. 1 t cl 7 .t'1 45. 45. 0.75 '7 ~1 1.t<11......... .......''.)

• !"H [IF:OG~:Aj-'H AT SIJ86B 12.5. 0.92 16, F) 1 '1 0.13.'l..r J.L •

"! CCll1W1ED M ;UB6 ~.t-' 1.58 0'1 f:.8. LO 1.88
~ ....'\..' .. fL • ...·l.

Ii r~1t:}:S ION TO D1\,'681 8L 1.58 8. L 6, 1.88v.

• H'( DROGF:AF'H Af SLlD6 286. 1.58 84. 64. t,4. 1. t:8

EO!J1ED TO SLlBt, 281- 1.67 84. 63. L' 1.88\.''1.'.

liYDROGF:APH ilT SUB6C 1'17 0.92 16, 12. 12. 0.13.. , ..... ,

• .,
COMWlf:n AT SlJB6 314. 1.67 100. ~O' .]': 2.00IJ, .. J.

HYfiF;OGF:APH AT SUfi? 311. 1.83 108. 83, 83. 2.58

HYDr.:OG~:APH rl1 D1i)681 81, 1.. 58 8. 6. 6. 0.00

• F:CLlTED TO SlIB6 79. 1.67 0 L 6. 0.00.... ~'.



• HnJF:OGRA~'H AT SUB8 1-)IJ 1.83 48. J8~ "'0 (),3t.
li.I..'t

.) ..., t

HYItF'OGFAPH AT SUH9 197. :~. Oil 07 l7 t.7 o.st.UJ . 1..', t

• *** NORMAL ~NU OF HEC-1 *r*
i ;,1
",,,,'.1

EXIT
SII IriLt job termlnated ~t L.-JU1H985 11 :08:42.25

Peak working set size: 704
Ppak P3~e file size: 791•

•

•

•

•

•

•

•

•

AccolJntill:3 wforr.lction:

f'lJffered 1/0 cOlJnt:
Direct I/O count:
F"3~'= f"'"Jlt::
Elapsed 2PU tiffie:

68
l53
534 Mounted '/olll:tt'~":

Elap:"erl 'r,li,ie:
o

o 00:01:42.64



•

•

•

•

•

•

•

•

•f

•

•



•

•

.~lt~:I~;t~ll~KI~k*ltttt~tl**************

~ *
FLOOD HYDROGF-;APH ~'AGJIGE (HEC-l) t.

j FEE:F-;I;AR'! 1981 *
x REVISED 30 OCT 31 *
t f

* RUN DATE 11-J TIME 11:~ t

* *
*t~~ttllfrt****t***tt~t.*l**i***rt*t****tt

~: t!. 3. AFJiY Ctir:F'S OF Et!(i:(H~ Ft~S :t:
~ IHE h1L~JL0GiC ENGINEERI~G CENTER I

609 SECOND STREET I
DAVIS, C~LIFORNIA 95616

* ¥
t**t****~ttt*l~tttt~~(~~~t*~(tts~**ttt*

• X X I.Ce-:XXX X'i.:I.XI: !:
'J X l

, X :.{Xf,

X X X ): '1,..
XXj:X;;\X j:CC( 'I :~XX/X },,\

" i X X X..\

X X ), '/ >: :.<• t.

1. X :o.XXX;C1. /;'XXX XXX

•

•

•

•

•

•

•

THIS PROGRAM REPLACES ~LL PR~VIOUS ~ERSIONS OF H~C-l i:HGWN AS HEel IJA~ J~;, HECIGS, ~EC1DB, AND HfCIKW.

THE DEFI~ITiONS U~ VA~iABLES -RTI~~- ~ND -RTIOR- H~VE CHANGEO FROM IHGSE US~D ~ITH THE 1973-SJ1LE INPUT STRUCTURE.
THl ~EFiNITI[N GF -A~S~~- ON RM-CARD w~s CHANGED ~IIH REVi3:0NS D~TED 28 SEP 61. ~E~ StPT£M~ER lYBl IHPur
:ESG:IHlOiI FOR ;~I::!,; riEFIi~(TIONS,



•

•

;;IE

HEC-i :fWUr

ttt t ~ .. t t , r 1, r t t t t t '•.~ • t t t t t • '~'. t ~ t t t t t '1. t , t t t t:'i t t , •• '" t ,~, t :- , t t t t 7 t t t t t t ,?, i' t , t t ;.9; t t l' t t 10

i'jAfdCOP,~ COUNT':" rU:uIi CONTF:OL [!IS~RICT

k~~ROL0Gl(AQUA FRIA RIVER-BE1HAHY ~OME-91TH ST-ihOM~S RDl
1 I:O,Jf: IOO(~AR Dl Si::HAF:GE. r t!iilf.:i:. t:()iHIITIU;'/

;':1) J~iPW'.'I:.r'il:C' Ai Birr INT:::F;SECTION
r;F'E2 r{AWrhl.L n(~;TF:rBL!iIO~!

\r~~MATiC ~~VE n~lHOJ

PAGE 1

SUB2B
NORTH-\.)I:ST HAl F UF ilSI-CAME~BACK-19TH-SETnA;-iY :101-1::' HJi1)J

~SSUME COLLECTOR CH~NNEL ALOHG EAST SIDE EASt~ENT 9j-iH 5T ~OAD

(J ,i)6 0.05
fj t 3'j

0 8'r 54 89 54

lASO .0033 0.1 25
:5600 .0033 0.1 ~c

;.;

2~.10 O.OO~; 0.. 025 TF:AP

~llB2ii

SGUrH-~AST HALF OF 91ST-CAMELBACK-99TH-SETHANr HGH~ RunD

~~SUHE COLLECTOR CHANNEL ALONG NORTH SIDE E~SEHENT CAMELBACK ROAD
2.45
().05 0.07 0.07 O.lO lltle. Lie· ',\'39 0,14 .. ,.

•

•

•

!)A;'-MMF:.1. DAr
"J
C
-' 'J

120

•
I
I
:e

•

•

•

•

2.45
0.0~ ',.1 .1,.1.1 (!*07 (i. D ',) tib 1 1 ' '..!IJ'1 (,,1·-: ," '1 .,.' .'J1+.l.tt I,}. 1 ...

'·}7V·1 0.0:,
'...! ;;:IIJ

'I.: 89 54 8° 54
1;:,)0 .(;1)32- 0.1 ::5
:;t.oo .'.'!V':'·j 0.1 75
:·~6";G 0.005 ;).025 TRAP

SUB2
COMBINE F:Lii10iT H:U:\i SUr:2A Ai~j) SUB:::B AT C.f'.(B)

"
'-

~U82

DIVERSION FOR THE STO~M DRAIN

5: lOOt,)
52 52

F:Ei:

REltimON REliUIF:EiiENT
(l 0

STOR 0

'J 14.3 28.7 43.0 4:i.Y 618.H ;)j .f
c~ ~

';i t~

0 0 0 0 107 304 ~t.·fJ 1200,J..1I.'

0 1 ,~ 3 - " 3;4 3.t. 4.(iL. ..:. • .a::.



•
HcC-1 INHIT

ID~ t .. " , " .1 "•"t " t .. 2.. ;"t .. " .. 3.. ;. ";. .... ,,-1 • , .... , ",5 t ;. f .. t ;. ~ t.! t ,. r fo t ;. / " , .. ;. , r • c:;. ;. .. r " , r 7' ; , r t ;. • 10

PAlii: 2

47 k'V
nJ\ 3UB2

•
48
49
50

lIr

50 500

Ii, j 11.16

TRAP
100

(!.10 (., 1~,

2.45
0.05 0.0/ O~(i)

0.06 0.05
l.Ot,

0 88 ..
J~'

5800 .005 0,1
4000 .003 0.025

.', ~ C'
l.t'i,..1

.:! tC:~ v.Oi G,07 (; .1(· O.b 1. :r, ., .... n fj, J,~ ::' ,11 0.09,J . ':'·7

1••I.'Jv OtO~1

(i t~,6

(J i"'C 48C..l

4500 .O(ij i) .1 [;)0

5280 ,,003 \1tO:~1 TlW' YES

SUBZA
DI'.)EEi TO r., I .Ii. CnANNEL

F:ID
150 151 300 1000
150 l50 150 150

SUr:4
~L!BAREA ~, f.:OtltEB TO S!lpr:REA 4

4000 .Ouz (l.O25 TRAP 5 0.5

~;U;'4

AREA BOUNfiED BY BETHANY HOt1f.. f.:OAli- AGUA FF:IA-CAMELBACK F:OAi!- f.:ID GHt:NHt'l
f,::.sum: COLLECTOr: CHANNfL ALClH; ;;Or~ IH ~:'I m: EA:::!:t:EiH LAMELBI~O: ~:l)AD

HYDROGRAPH Al C.P. 101 J~Tn ~SUA FR1~ W~SH

LS
U\
F,j',

DT
DI
DQ

t:~, SUB3ri
t;M ';F:EA BOUNDED BY r;ETHANY HarlE RiJAfi- 99TH ST- t:U1G..BAC~: f.::JAfi- RID CH,;Hi,!EL
:;ti :'ISSUriE CCLLECTOh CHANNtl.. ALO;j(; HC!~:rH SIHE l:;i~,dlt.iH C';ME.LBACj;, ~,C:hD

~M HYDROGRAPH AT C.P. leI
f'B

PI

~.,

/."

Ii

78
"JIJ
I,

8G

t:- ·
...'...

63 j\i\

5':;' BA

81

58 ?I

•

•

•

•

•

•

82 ~~ RET4

•

_' ...1

84

87
88

".0\,,,,
[.,
I\L

F:S
SI)
S(l

SE

RETENTION REGUIF:E;iErH FCif.~ ~l!B A~:E(l 4
f..' 0

STOR 0
0 15 30 45 48 51 54 c/)

" 'J 0 0 107 304 C"C'I"'\ 1200,.,I,.;u

0 " ~ 3.2 3.4 ~.o
<\ t... ,) ,. v

•
89
90

He

SUM
COMBINED F:OU ltD SUr:Z AI~n F:Ol! i til SiJ1.<4

"

•



• LINE

H~C-1 liWUT

"(.o t to t , jo ~ .1 jo t fo !' t /0 to~: t .... t t • r j. t t , r t , 'I , ", , t t l' 5r , , .. t t ;. c.. t , ) l' to , • .1 t t to t • , t St , r , t + .. '7. , t .. , : 1G

FAGE ,0

•
92 KK DIV25
93 ~M RETRIEVE DIVERSION FROM CDHCENfkATIUH BOF AREA 2

SUBS
,,'
JO

"~
7.'

tr­
1':1':

DIlJERSIGN FLOw H:Ofi SUB2 F:OUfUI TO ~:UK~

5~8u 0.00~ 0.025 fHAP S

• 98
99

100

KK SUB5f:
KM NORTH-EAST HALF OF 91ST-CAMELBACK-Y~TH-IHnIAN SC~GOL RGAD
~Jl ASSUi'iE COLLECTOii CH(:iM:l Al.ONG EASr :m,~ ~;'3diEin 'i91H 3iHET

1{ll F'B

103 PI

i t4~1

(l.0~ ':l t (17 '...!.I..I; (i r i() ;: t L:, ~ , 1~, I,} .:"-: ;:.14 {. 1 'l 0,09..; .......
0.(~6 0,,05
(1,50

0 89 t/J 89 60
18~:O +0033 0.1 25

S~c.O r f..l'.:.::,j 0.1 7'S
2640 IJ.t)O~; " I\~~ TRAP',) .. t' ... .J

':A
L;;

Uli
ur:

105

107

•

• 1 r,}~t

110
,,-
.l.ll

n:; SCB5A
i':M SLlUfH-EAST HALF OF 91ST-CAMELf:ACio.;-9iTH-HiliIAN SCHODi HiMi
;';/\ :~SSIji1E COLLECWx CHANNEL ALONG NW1H SE'E EI1S~i~l:;.Il INDIAN SCHOOL F:OAD

123 r,:,
124 K:-i

11~ F'B

1Ll, PI
1i4 PI

•

•

•

117
118

119

120
121
122

i -";'
.a. ... I..'

l
·,~
i.. ..

128

BA
LS
U;,;
UK
F:K

F:S
5lJ
sa
SE

2.45
O,05 0.07 0.07 0.:0 ot it. 1.16 0.2.9 0.14 0.11 (! t (Jf~\

0.t)6 0,05

0.50
0 89 60 89 60

18~;r, t(H)33 Otl 25
56(,0 tI,.!'..',)':, 0) .1 .r:!
~6·Jt.) Opl}.)~) ti.025 TPAP

SUB5
COi-iBINE RUNOFF FF:OM SUB5A ANn SUB5B

2

F:ETS
EETEN i ION hH:iJJ ~,U1UH FOR SUl::AF:EA :'

STOR 0

J 15 30 45 4° 51 54 toI.J

0 0 0 (I 107 ,:,lj'1 <:""":l 1200...t·Jv

IJ 1 .:.
,

~" 'I "'t,.I..!
~. -';.\...

• 131

KK SUBS
KM COMBINE ROUTiD SUB~A-N AHU DIV£R1ED SUB2
He 2

132 KK SUBS
KH DIVE~T TO THOMAS ROAD
DT ,HOMS

•
133
134
135
13c.

III "...
500

•



• [0, , t ~ t ttl t .. t " ttl' : .,. t t t t .. t::' t t ttl' r t 4;. .. , t t t t :.i r t ;. t t t p ,~, ;. ~ t r i' i' I'? i' t t t .,. I' t~; t .,. ti'l' ;. .,. '1 r t • r ttl G

PAGE 4

•
r~.:

138
139
14(1

SUE6
ROUTED TO SUB6 (~T hlil-PGIHf (El AND (Fll

l\rJ :'jS';Ui£ CGLLECTD,,: CHANNE.L ALGIil) iiORHi SIJ:!E Ei1Sf.ritiH INDIi1ii SGiOOL hOA[i
RK 2640 0.005 0.025 TRAP 5 0.5

•
1~3

145

i·J. SUB6i1
KM ARtA f:UUiWELI ?Y Ci~:h~-,.p.r:Cr:-99TH- INDIAN SCHOOL -107TI1
~M ASSUME OV~klnND Lf~GTH 100' AS LOT SIZE
KM COLLECTOR CHANNEL 2000' RU~"ING E~ST-WfST

r.M tIii IN CHHi~:H:L ')1)1),)' f;UN EiG NOR 111-SOUTH
U1 COilCErHRATIOii '='lIJiH [i;~ L-IlIl.':H S~HOeL ~:OAD AT MH!-r'OIN: U;:- .r..' HiW (;:-)

;,rl ,{ltiHtiJ';3 737. OFIH!:: ~l~:EA F:OUi:.IJ THF:OljGH j'Hr: I Af:E

•
14f:

is;

~.,.

" "
iJl) n

100 .. 0033 0.:::
2J;~)(i • (i()5 ot 15
5~;O() ,'J\J3 ':' t 16

.1C
Tr;';F'

19.3 :0.7 23.5
190 35(i 750
3.4 :).5 4.0

COHBINfD SUB[B, ROUTED ~~6A AND ROUTED 5 AT C.P. !Fl
3

SLlB6

1"'=.... ..:._,
(I 80 29

1nt, •~)O33 0.2 10C''"
~O~)() t (j(l~l 0,16 .10 nAP
l'>J:J .005 o.!t. T~:,W

0 r·
~I

1 S,Of': 0
.: C' 11.0 16. ~:i 1-' ,-,

" •..tt ....1 .I • 'J

(I oJ ....' 'J "OJ

" 2
, :502v "'

suBt.f:

c .~

I'.':;'

U1

He

KH SUB6A L~~t RUU1ING
~:L

~:K

KM AREA BOUNDED BY I~MfLHACK-99TH- MuIAN SCHOOL-107TH
~H nHSUM~ OVERI.AMO I.ENGTH 100' AS LOT SIZE

KM COLLFCTOR CHANNEL 2000' RUNHING EAST-W£ST
KM hA I;~ CHAJINEL 1(jill)' ~:l!N ING NORTH-SOUTH
t:M CONCENTF;';T!ON f'(j~i'!1 Or! nmlrlU S(;H'.J!lL fWr:l) AT imH'OINT OF (!:.) AND (F)
;',;{ ilClit:..t:O tiS 1:'. ~z fiF 1HE f;F:F A Nfl r fFf- Eel BY THi: LAt:E
E;::.
LS
Ilr:

~ '"i ~,~,

i';l

- r. .
.~ 1-11,)

1-'7.'1
1 .. "1

.,,,
IlL

171

162

170

1c:~..
...,L.

°64

16/

•

•

•

•

• 177
~ .,{,
1 .. 1)

~..,n

\'1

Ui
"Till

DI
DG

SUB6

DIVERT TO SUBS
[IP;6S1

1 111 1" 199 266 350 4Sf, 570 711.~o ..., ...

0 C' 17 39 7, 121 18t, :!67.J .':.J

•

•



•
HEC-l IH~'U r

:.Ir~E ':: n~ t t ~ t t ~ itt to • t t ~~: t t t t ~ t t \.,.\ t ~ t t ~ ~ .. 4"t l' .. t to t 5 t t .. t ;. ; t.~ .. t .. t .... 7.... :" t ; •• P...... r ...- ;. '~' ...... t t to 1(::

•
181
182
183

KK SLIf:b
KM ROUTED TO SUB6 ICONTRATIOH POINf FI
~M ASSUME COLLECTOR CHA~NEI_ ALONG NORIH SIDE EA~EHEHT IND!~H SCHOOL ROAD
RK ~040 Ot00~ 0.. 025 TRAP c ~,~

(,:: SUB6C
f;:i AF:EA BOUHDEI: BY CI;i1tltAUH'<,' rH- H!\'t,',!! ~:!HG'JL -1 (: 7TH
:\.\ ;iS~Urll:' UVHHN1: l HiI;-IH tOG' A~; L81 SIZE
t;M COLUT: OF: CHANNEL '2000' r.:L:Hl-HNG EASHJEST
riM ~l!\ HI CHAN;\iU 1'.;")':' HUN UIG NIJF: IH-SOUTH
~;M nJCErli"ATroN FOINT D:! n{ltIAli ~:C~Q(ll.. ~:(l(:l) M llIIH'Or:H OF lEI AN~' {~)

80 29
~ 1)(':~\3 1\ ') 1(10... ;i.,

~U',)J ().1 ~\ .10 TrW'
.005 O.lb TF:AF'

2{}t)O

lGOC

.'JnJEL[" 0 \~; 1:~ t ~~.:~ OF THE AF:~A NllT Ej- ~ Eel g"t THE LAr~C:

,125
I)

r:t;

•

•
u.

• 1':'1)......' He
COMBINED SiJBM:, kOlJrUI(SUB6il; S!lBf,t: AHn ROUTED 5) ;~T e,f', IF)

')
'-

,,',.,',,-,

1.50 1000

•

t:M
DT DIJ)t.B2
Dr
IiO

.,,,
! .J 500

204 KK SUB7
··""l.\C.....: ....

21)1:..
r:li SUB6 ~:OlJ I ED HI SlJf:7
RK ~800 .003 0.025 ixAP 5 0,5

AREH BOUNltlll B'I l(l/TH S'J- CAMELBACK RCAIt- IHllJMi SCHOOL-;'lUGU H:I:l
A::'SUNE COLLECTOF: CHANNEL ALONG NORTH SHiE EAStNUT INOIAN SChOOL WAD
HYDROGRAPH ~r c,p, (HI IHTn nGUA FRIA WASH

•

•

210
211
2L'

214

i17

KK

~;M

PF:
PI

PI

U~,

SUB7

:') .45
o,O~; 0,\)7 () t (-7

otlJ~ 0,05
(1.58

0 89 60
4500 ,005 0.1
::80;,1 " ,-,

()~O25,'.)I..lj

0.10

100
TRAP

1 l'.,.() O,H li.1.1 0,09

0 9 18 '}! 29 31 -:''1 36
0 0 0 r, 107 304 <::r.:o 1:200,-',".'

0 1 '1 3 -: '1
~" 4 "7 f. 11,0'- ...l.~ ...·tL'

•

•

218
217'
220
221

~J; F:ET7

t;M RETENTION F:l-.OUIREMt::f!T r(1f-': ~l'j{rif:EA /
RS STOR 0
SI)

SQ

•



•
HEC-1 ;1·:PUT

ID. _•"• ;. ;. 1;. j ;. : " 1 .:: " " " ;. " " /0 3;. to ; t ':' ;. f \;. .. ;. .. " • ;.:: .... ~ r .. ;. ".S .. ;. ;. ;. .. ;. .. 7 t ... " ;. .. - f:, io ... f ;. - ~'l. .. : ; : ; J{j

PAGE I;..

•
SUB7

".,~,,,.

HC

'I')"... ~.' n; [11')681

RETRIEVED DIVERSION ~RUM SUB6
[:F: DI %81

•
")- ..
::..,YJ

')11.......' ...

n: fliP-to
KM F:OU fED TO SUE:6 (CONTRATI aN f'[i I!'Il F)
~M ASSU~E CQLLECTOR CHA~~EL ALONG SOUTH SIDE EASE~ENT INO!~N SCHOOL ROAD
RK ~640 O.O!15 O.(t~5 TRAP c ~.5

•
234

U~ F:EH: WiEr: li I'Jt~:S HJU rF:lH1 :LiHt.
[ir.: DlutS:

KM SOUTH-EAST CORNER O~ INDIAN SCHOOL RD AND 10! TH 51
~,M (J:';SUtlE COLLECTOF: CHANiltL Al.OI')G EA:~:l SH'E EASt:iENT 1.0lTH ST
KH HYDROGRAPH ~l C,P, (HI

SUB9
AREA BOUNDED BY JNliIAN SU10UL f.:))- HO ~:l-LE',IEE -AGUA FR IA

:l!::SIJi'lE COLLECTOr.: CHANNI:L ALONG N8~: fH :3I)!E ~:ASUjUn OF LE~IEE

HfD~06RAPH AT C.P, (1) INTO AGUA F~[A wnSH
?4~

YES

YES

0.14

", 1Q
'"" ...'i

rRAF'

0.16

100

100

(J,ll:

0,1(;

COMBINED RETRIVED DIUb81 AND liJVA82.,
'-

;~~ ;. ~5
0,(.5 0,07 0,0/
O.O,~, 0,05
0.36

(I 89 60
2,000 .OC'5 0.1
i64G .O()~ 0.025

r) ,(15 ') .(1] (~t e7

OrOC' 0.05
0,20

0 00 W,j ..

1500 rO'J5 0.1
,:'400 .00.5 0.025

SUF:8

tllJ, '.'

~:M

HC

C,T
, 1

B';
LS
lit:,
~:K

77
J...

KK SL'RSG

KH
F'B
PI
PI
fA
LS
U~;

HK

25:'

~59

'-,e'.'
.......1..,

257

:~s

241
-1,110
,l. "'_'

260

::53

')~,

.......·1

')rl i.. ~-'

•

•

•

•

•

•

•



C,C9 SECOND STF~EET

DnVIS, CM.1FGRNIA 95616
:¥. (~\;t.j -\40-3285 O~: (FrS) 448-3285

r *
*****tr.ttt~***r.$*tt*~~!~~~t~~~~*~i~!i~t

:t.
l -, H~· :f; r'F:OLC!.:i ~c ::'NG!n~EF: ItJG CENTER *

:~

*

:t F~';J:! H'i·~iF:OGF:AF~: PAC:::r,GE ~HtC-l) :t
t F~BRUA2Y lY81 t
* RE~ISED 30 OCT 81 t

t *
t RUN ~ATE I1-J TIME 11:0 •
t *
ICt*ll*tft***.****tet**r*****.*••********

•

•

•

•

rJ;W [1;Qf-'A COur'I' YFLOOD CCNTF:CL DISTRI CT
HYDROlOGY(~QUA FRIA kJV£R-B£IH~Hr ~~E-~(TH ST-THOMAS RDI

: H\~t.~R W, '{EAr: DISCH(,r:GE FIJTIJR:-: cOtWHION
~o IM~RO~lhENT AI ANf 1~lFkSlCTI8U

1I'E 2 R~[~~~LL DISTRIBlJrIDN
~I~E~ATIC WAVE METHOD
~:AY. -I\MR4. [lA'

•
5 rtHH cmm:iJl
'.I "'LOT cO/mOL

\.1. HYDf;OGF:APH f'L U1 ~:CA'-F

11 ',,[!!;:u\;r-AFH T:I:E (lATA

N,';. ~ S MINUTES H! CO;~~'UT{in[lH INTEF:','AL
[U~TE 0 STARTING DATE
ITIME J120 STARTING TIME

• NO
~W[!ATE

rm(ME

101 liUiifH: OF HYDROGF:APH DF:~IINATES

o ErWIIIG bil f:
~940 ENDING TIME

AW·.-FU:I
ACRES
DEGREES F~H~ENHl] I

l:,c'3LI SH UN ITS
(:F:rll~!;~GE fH~ SLlt'AF:E :;~lES

Ff.:ECIF'~:·;); [:::1 tiEr';!! INCHC
LUlGT!\, ELI:: ,'~TITl fEET
L~O~ C~BII: FEET PER SECOND

•

•

COMPUfATION !NT[~VAL

T:Tt;l ;I~IE BASE
C.08 HOU~:S

8.33 HOLIF:S

•

•

•



• RUNOFF ~U7:MA~:\'

~~0~ IN CUBIC FE~l' fER SECOND

FLY,.' FEk<

i1AXINUM TIi':E OF
STAGE MAX STAGE

,').50

BASIN
AF:EA

L~
'.-1..' ~1.171l:(.'

....".''!'

STA rICH

•
1 17
.1 • .1: 6f.. .. 0.50

• SD2

3t~! ,

52~

1.17

1.1J

16~ •

e:-')
1-1.....

m.

47

m.

47.

1.00

1.0(1

1.17 117, o~
\.',..It

• ;)(VERSION TO

F:ET2 ?4.

t! • ~.~ r 92

0'\.'J,7

15. 11. 11.

1.00

1.00

3L!f:2
.,
'1.1 , 15. 11. 11. 1.00

•
Hy['F:OGF:AF~ AT SUB3A

nID

1/2 ..

150.

1.67

1.67

117.

112.

89.

we:­
V:Jf 85.

1.66

1.66

H'fDROGRAFH AT SUB3A 4. 4. 1.66

•
POUTED rc

H't liROliRAPH AT

SUll4

SUB4

; v')
..1..;":

1.17

5.

175.

4•

135, U5.

1.66

1:06

F:OlliED TO RET4 211. oc;
.' 'OJ"

'00, • 1.06

•
,! CO/i8INHI AT

HYDF:OGF:APH AT

SUM

DPi25 47.

5.50

3.92

97.

15.

12.

11. 11. 0.00

F;OUlttl TO SUB5 1/. 4.08 15. 11. 11. 0.00

•
HHROGF:APH AT

HynROljRAFH AT SUH5A

16i'.

lb/.

1.11

1.17

88.

88.

68. 68.

:2 COMBIHED >H SUB5 333. :i , 1i' 175. 13t.•

•
ROUltD TO

:2 COMBINED AT SUB:)

188.

204. 111.

'00, •

80.

69,

80.

LOO

1.00

DIVERSION TO THOriAS 102. e:-e:­,.,1--'. 40. 10. 1.00

•
H'I DF:GGRAF'H AT

Roun:n TO

SUf:~

SUF6

10:::.

1l)} •

~\. 83

- "'1
.~ • 7L.

55.

i:'C'
,J ..I.

40. 40.

40 . 1.. 00

HYDROGRAPH AT SUB6A 43:5. lO
1..',- .. 69. ,. ''';'

'.J" I;";

•
RGU1ED TO

fffDROGRA?H AT

SUB6A

SUBbtl

311.

123. 0.92 16. 12. 12.

.5.36



• 5 C8M.~ I;il-_lI AT SUB6 1C;'1 .. cc 126. 07 'i7 .. 1t 88...··.·i.. ;. 1. '.J ...' .'! .
I:I1J£F:SIG,l T!'1 DIIJt,B1 74. 1,,58 u tit 6~

; co
I\.' Y' .i. t 'Ji..'

!{(rfOG,,:f1F'H AT WB6 2~JBt 1.58 118. 'i1. Y1. 1 t 88

• F:OUTEI: TO SUr:t. 276. 1.67 117. 90. 90. 1. BB

ff{[iF:[lG~:AFH AT :,UB6C 12j. 0.92 16. 12. 12. ;),13

~ COMBINED HI SUf:6 306. 1.67 1~,,j • 102. 102, 2.0')
"'

• [: I 'i1:F:S I ON TO OIVt,82 1:-;3. 1.67 67. .~ 1 ~)1. 2.00,..t ...

flY,IEG;)F:hF'H tiT £Ur:6 153. :i.• 67 67. 51. :11 t
'1 (i(i
... t ..,v

f:uU; F:' TO SUB7 140. 1.92 66. ~)O • :j() • 2.00

• HYlif;:UGi~:AF'H AT SUB? 191. 1.67 104. f1. ,'j 0.58, .
RGUH.li TO H:T7 1'11. :5,00 ~!:' 40. 40. 0.38 I .,7 3t'JO..1.J. I.·r.l. ...•

.; COMBINED 'r SUB7 211. 3.08 116. 90. 90. ;:. ~;SH.

• HY DROGF:APH til [!m~81 74. 1.58 8. 6. 6. '..I;.'.)I...!

F:OUTEIi TO SUB6 71. 1.6/ 8. 6. 6. ',j. ',.)\!

HYDf,;C>GF:Af'H :iT DIV682 153. 1.67 n . J1. :)1 • I.. ,,:"}',)\.....

• .;
(:O:1~I~EI: AT SUB68 224. :t I 6:l 7'= c:; :!7 Otf~Oi.. ~ ,..l "

H)' DF:OGF:HF'H AT SUB8 33:5, 1.75 145. ~ lJ;' , 1!.)'1 to ~) .. 3t.

HY[lROt,F:APH AT SUB9 573. 1.17 ..:::u.;. 154. 154, O~66

• ...

**t NORMAL DD OF HEC-1 !H
101
: 1:XIT

• SHli:lI Job terr.linc.:ed at 11-JLlN-19S5 l:i ;(l~:: 4B. :)/

::cC',)IJnt ir,s inforr,)e;tion:

~j;';~red 1/0 C0tj{'l~ : 70 f'1?2·i'. w,-\~+.in3 seL -=ize: db, ,

[Ii .':". t 1./0 COl.lJ,t; /.:·1 J. ~ar~ p~se fde ~;12e : 791
~'2:3e fc.1J! t.s: 530 1;'otJitt.ed ':ul:jlfl"'~. : 0

• El2:;~.ed CF'U ti:ie: ., I,}:' : 'J.; :33, ::) El :)p~.f'd time: 0 00:01:37.94

•

•



•

•

•

•

•

•

•

•

•

•

•



*************************l*********lt****

• * ** FLOOD HYDROGRAPH PACKAGE (HEC-l) t
* FEBRUARY 1981 ** REVISED 30 OCT 81 *
* *• RUN D~TE ll-J lJHE 11:0 •

4t * *
••*ii*********.*************.*.***••*****

• X X XXX XXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X

• X X X X X X
X X XXXXXXX XXXXX XXX

i*tttl~t********ttt*tt ';l~*~l*t**t*ttt~

* *i lJ. S. fIR I':'! CORF'S U~ EN:; INlUS i
~ THE HYDROLUGIC ENGINEERING CENTER *
* 609 SECUND SH-:1- E1 t* DAVIS, CALIFORNIA 9~616 r
* (916) ~10-3285 UP. (FIS) 11S-3~85 ~

* *.****t**~~*tt****te~~***ttttl*ttt***t*t

•

•

4t

4t

•

•

•

THIS PROGRAM REPLACES ALL f'REVIOUS VERSIONS OF HEC-l KHa~tI AS HI::c1 (JAN 73h H£C1GS, Hi::ClDB, MID HEC1KW.

THl:: DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAU£ CHANGED FROM THOSE L1SEO \lITH THE 191.H fYLE INPUT STRUC 1lJ~:E.

THE 1I1:JINITION OF -flHSKK- ON f\1i-CARD WI\S CHANGED WITH REVISIONS MTf.D 2S SEp 81. SEE SEPTEMBER 1981 llWilT
DESCRIPTION FOR NEW DEfINITIONS.



HEC-l INPUT PAGE 1

• LINE ID .. t .... t ... 1............ ~ ............ :5. t ......... ~ ......... • ~) • •••••• 6......... 7......... 8... ).t ... 9t+ tot ... 10

HI MARICOPA COUfUr FLUOD CUNfROI. 11ISTRICT

2 ID HYOROLOGY(AOl!:) FRIA RIVER-BE1HANY HOIiE-9lTH ST-1HOi'!Mi RDJ
3 ID 1 HOUR 100 YE~R DISCHARGE FUfURE CUNDITION

• 4 10 I~PROVEMEN1 In ItHERSECTION THAT HO SPLIT FLOU TO!/At<D SOUTH
I 5 1£1 TYPE 2 RAm ALI. IllSl ~:1lfUTIOti
, 6 III KINEH~lIC WA~E MllHOD,

7 HI VAX-HHR5.DAl
8 IT 5 120
9 10 5 0

• 10 KK SUB2A
11 KM SOUTH-EAST H~lF OF 91 Sl-C~MI::LBAC!;-99TH-!£fKANY HOMl:. ROA:I

12 KM ASSUME COLLECTOR CHAIINl:.L AI.ONG N(\~lH SlUE EASEKEN! CAKELFACY. ROAr!
13 PB 2.4~

14 PI 0.05 0.07 0.07 0.10 0.16 1.16 O.S9 0.14 0.11 0.09

• 15 PI 0.06 0.05
16 FA 0.50
17 lS 0 89 54 89 54
18 UI( 1850 .0033 0.1 25..
19 UK ~)600 •OO~~3 0.1 75
20 RK ~'640 0,003 0.025 'rRAP

• 21 KK SUB211
22 KH NORTH-WEST HALF OF 91S1 -(:AHELBACK-99TH-SETHAHY HOH\: FlOAD

23 Kll ASSUME COLLECTOR CHANNEL ALONG EAST SH'E EASEMENT 99-lH 5T ROAD
24 PB 2.45
25 PI O.O~ 0.(17 0.0i' 0.10 0,16 1.16 0.39 ().1 . 0.11 0.09

• 26 PI 0.06 0,05
27 BA 0.50
28 LS 0 89 54 89 54
29 UK 18S0 .0033 0.1 25
30 UK 5600 .0033 0.1 75
31 RK 2640 o.oo~ 0.025 TRAF'

• 32 KK SUB2
33 KH COHBINE RUNOFF FRUM SUIVA AND SUllLll Al c.p.m

34 HC 2

35 KK SUB2

• 36 KM DIVEF:SION FOR lH!-, STORn DRAIN
37 DT SD2
38 DI 1 52 1000

39 DO 1 52 52

40 KK RET2

• 41 KH RETENTION REOUIREM~NT

42 RL 0 0
43 RS 1 STOF: 0

44 SV 0 14.3 28.7 4~\.0 ),~" 9 49.8 51.7 57.3
45 . SO 0 0 0 0 107 304 558 1200
46 SE 0 1 ") 3 3.2 3.4 3.6 4.0L

•

•



HEC-1 IHPUT PAGE 'I
L

LINt: ID t ..... t .1 •• t ........ 2.............. 3.............. 4t .. .......... 5.............. 6.. I .......... 7.. to ......... ~ .............. 9 ...... t ... 10

47 KK HlJB3A
48 KM AREA BOUNDED BY BETHANY HOl1l ROAD- 99TH 5T- CAHtLB~CK kOAD- kIn CHANNlL- 49 KH flSSUf.E COLLECTOR CHANNE.L tll.ONI; NORTH SIDE EASHlun CAHEI.I!AC~ ROAD
50 KH PROPOSED CWiNNEL : v SHAPE, SIDE SLOPE ~ 3: 1
51 Kli HYllROGRAPH :H C.P. (C)
52 PB 2,45
53 PI O.O~ 0.07 O.OJ 0.10 0,16 1.1b 0.39 O.l~ 0.11 0,09
54 PI 0.06 0.05- 55 BA 0.66
56 LS 0 85 48
57 UK 4500 .005 0.1 100
58 RK 5280 .003 0.025 TRAP 0 3 YES

59 KK SUB3A- 60 KM DIVERT TO k.l.It. CHANNEL
61 DT RID
62 DI 1 150 151 300 1000
63 DO 1 150 150 150 150

64 KK SUM

I-
65 1</1 SUBAREA 3 ~:OlJTED TO SUBAREA 4
66 Kli PROPOSf[I CHANNtL : v SHAPE! SIIlE SLOF'E= 3:1

I 67 RK 4000 .003 (1.025 TRAP 0 7
'"

68 KK SUM
69 KM AREA BOUNDED BY J3HHANY HOHE ~:Ofll1- AGUA FI\Ip.-CAnELBACK kOAD- kID CHANriEL

• 70 KH ASSUHE COLI.ECTUF: CHANNEL ALONG NOR rH SIJ)E E!lSH1U'!1 (;AtHllAcr. ROAD
71 KI'I HYllF:OGRAPH AT c.P. (ll) H! fO AI;U(\ H:lfi W(;SH
72 PB 2.45
73 PI 0.05 0.07 0.07 0.10 0.16 1.16 0.39 0.14 0.11 0.09
74 PI 0.06 0.05
75 BA 1.06

• 76 LS 0 88 5~1

77 UK 5800 .005 0.1 100
78 RK 4000 .003 1).025 TRAP

79 KK RET4
80 KM RETENTION REOUIREH£Nf FOR ~ffi AR~A 4

• 81 RL ° 0
82 RS 1 STOR 0
83 SV 0 15 30 45 4B 51 54 60
84 SO 0 0 0 0 107 304 558 1200
85 SE 0 1 2 3 3.2 3.4 3.6 4.0

• 86 KK SUM
87 KM CO/IBINErt ROUTED SUB3 AND ROllTED SUM
88 HC 2

89 ' KK SUB5B
90 KH NORTH-EAST HALF OF ~lST -CAMELBACK-'i'iTH- H!lIIAN SCHOUL RUAn- 91 KM nSSUHE COLLECTOR (;HANN~l ALONG ~AST SIDE EASE"ENT Y9TH STREET
92 PB 2.45
93 PI O,O~ 0.07 0.07 0.10 0.16 1.1b (1,39 0,14 0.11 0.09
94 PI 0,06 0.05

-



HEC-l INF'Ur PAGE 3

• III .... t .. t .. t 1............ 2........ t .. t ~~ .............. 4........... t 5.......... t t 6.............. J .. t t .. t ... 8.. t .......... 9t ......... 10LINE

95 BA O.SO
96 LS 0 89 60 89 60
97 UK 18:50 .0033 0.1 25

• 98 UK 5600 .0033 0.1 75
99 RK 26iO 0.005 0.025 TRAP

100 KK SUB5A

101 KM SOUTH-EAST HALF OF 91 ST-CAMELBACK-99TH-INilIAN SCHOOL ROA),1
102 Kli ASSUME COLL~CTOR CHANNEl. ALONG tffiF:TH SInE EAStMENT INDIAN SCHOOL ROAD

• 103 PB 2.45
10~ PI O.O~I 0.07 0.07 0.10 0.16 1.16 0.39 0.14 0.11 0.09
105 PI 0.06 0.05
106 BA 0.50
107 LS 0 89 60 89 60
108 UK 1850 .0033 0.1 25

• 109 UK 5600 .00:53 0.1 75
110 RK ~~MO 0.005 0.025 "lRAP

111 KK SUBS
112 KM CmlBINE RUNOFF HWH SUB5A AND SllB~jB

113 HC 2

• 114 KK RET5
115 KI1 RETENTION REGUIf.:E.tlENT fOR StJB~R~A 5
116 R5 1 STOR 0
117 5lJ 0 15 30 45 48 51 54 60

·118 sa 0 0 0 0 107 304 5~;8 1200:. 119 SE 0 1 2 3 3.2 3.4 3.6 4.0

1'111 KK SUBb<'v

12:i KM ROUTED TO SUB6
1'1', KM f\SSUME COLLECTOR CHANNEL ALm!G NORTH SIDE EJ:SHIUIf INDIAN SCHOOL ROAD~L

123 KM PROPOSED CHANNtL : FW :.: B', !lIllE Sl.OF'E =3; 1

• 1'1.4 RK 2640 0.0(15 0.025 TRAP 8 3<. ,

125 KK SUB6A

12b KI1 AREA BOUNDED BY CI\MELBACK-9'ITH-Hili] AN SCHOOL-1 07TH
127 KH AS5UtlE OVEF:l.AND U:J1GTH 100' AS LOT SIZE
128 KI1 COLLECTOR CHAN~fl 2000' RUNNING tAST-WEST

• 129 KM MAIN CHANNt.!. ~IOO()' P.UNING IWR1H-SCUTH
130 KI1 CONCENTRATION POlNf ON lNDlf\!{ SCHOOL RUMI ~l MID-POlNT OF (E) AND (F)
131 KH MODELED AS 75Z OF THE r'ixEA ROUT!]! IHROIJG~ THE LA~:E

• 132 FA .75
133 LS 80 29
134 UK 100 .0033 0.2 100

• 135 RK 2000 .005 0.16 .10 TRAP
136 RK 5000 .005 0.16 TRAP

137 KK SIlB6A

138 . KI1 SUB6A LAKE HOUTING
139 RL 0 0

• 140 RS 1 STOR 0
141 SV 0 5.5 11.0 16.5 17.9 19.,1 2().7 23.S
142 SO 0 0 0 0 67 190 350 750
143 SE 0 1 2 3 3.2 3.4 ,~.6 4.0

•



HEC-l INPUT

LINE ID ttl' .1 2 5 4 t 5 6 t t .7 8 t" .9 t ~ 10

f'AGE 4

100
.10 rRAP

TRAP

•

•

144
14:)
146
147
148
149
150
151

152
153
154
15~

KK
K/1
1\11
1\11
KI1
K/1
KM
BA
LS
UK
F:K

RK

SUll6B
AREA BOUNDED BY CAKELllACK-99TH-INl1J AN SCHOOL-1Q7TH
ASSUME OVERLANJ) WfGTH 100' /'1$ LOT SIZE

COLLfCTOR CHANNEL 2000' RUNNING EnST-WEST
MAIN CHAN~'tL 1000' RUNING NORTH-SOUTH

CONCENfl\ATIUN POHH OR H!l1IrJ! SCHOOL ROAD AT /1ID-POWT OF (Fl ANn (F)

HOllf:Utl (IS 1~!. 5Z OF THF. ARI::A lWT EFFECT BY THf: LAKE
.125

o 80 29
100 .0033 0.2

2000 .003 0.16
1000 .005 0.16

•
156
157
158

KK
K/1
HC

SUM
COI'iBINHl SUB6B, kOUTED ~lIB6A ANn ROUfED 5 AT C.P. (~)

3

•
159
160
161
161.
163

KK
K/1
tiil
K/1
RK

SUll6
ROUTED TO SUB6 (CUNTRATION FOINT F)

A!JSU~iE COLLECTOR CHANNEL ALONG NOR rH SIltE EASl-i'lHff INDIAN S"HuOI. ROAD
PROP(1~ED CHr\HNEL : ill!:; 8', SlDE s!..OPE:; 3;1

2610 O. ()O~) 0.025 TRAF' 8 3

TRAP
TRAP

100
.10

29
0.2

0.16
0.16

80
.00j3
.OO~

.005

SU1l6C
AREA BOUNliED BY C(\l1fLBACK-99TH-Hall AN SCHOOL-1 07TH
ASSUrlE OVERLAND LEHGl H 100' f)S 1.01 SI ZE

COLLECTOR CHANNEL 2000' RUNNI~G E/'IST-WlST
MIN CHANNEL 1000' RUNING NOR"fH-SOUTH

CONCENTRATION POINf AT (Fl
MOnELED (IS 12.57. OF lHE ARU, NOT ~:FFECT BY THe. LAKE

.125
o

100
2000
1000

KK
KM
KI1
KI'i
KI1
K/1

KI1
BA
LS
UK
RK
RK

164

16~

166
16/
168
169
170
171
172
173
174
175

•

•

•
176
177
178

KK
K/1

HC

SUB6
COI1BINED ROUTEl1 SUB6 /'INn SUF6C

2

179 KK SUB7
. 180 K/1 ROUTED TO SUB? AT C.f'. (G)

181 KM ASSUME COLLECTOR CHANNtL ALOHG NUR'fH SIDE EAsEHHIl INDIAN SCHOOL ROAD
182 RK 5800 .00~3 .025 TRAP 8 3

•

•

183
181
185
186
187
18H
189
190
191

KK SUB7
K/1 AREA BOUNl1ErI BY l(li'TH 51- (;AtHllAU, ~:OAli- IriDIAN SCHOilL -AUGU Ff:IA
KI1 ASSUME COLLECTOR CHANNEL ALONG NIJIi'TH SlUE EMiH~ENT ItWI~N SCHOOL ROAIt

. K/1 PkOPOSED CHANNEL: BW ~ 8', SIDE SLOPE ~ 3:1
KI1 HYURUGRAPH AT C.P. (Gl INTO flGlIA FRIA WASH
PB 2.45
PI 0.05 0.07 0.07 0.10 0.16 1.16 (l.39 0.14 0.11 0.09
PI 0.06 0.05
FA 0.58

•



HEC-l IN~'ll[ PAGE ~i

LINE IIi, , •• , •• 1....... •1. • •, t .. t • J••• t ••• 4•••• , •• 5...... t .6 •• , ..... 7•• , , , , t 8t .... , , ,,9 ••• , •• 10

19;~ LS 0 89 60
193 UK ~500 .005 0.1 100
194 RK 5800 .003 0.025 TRAP

• 195 KK RET7
196 KM RETENTION RfGUIREHENr FOP. SUBAREA 7
197 RS 1 STOR 0
198 SV 0 9 18 27 29 31 32 36
199 SO 0 0 0 0 107 304 558 1200

• 200 SE 0 1 2 3 3.2 3.4 3.6 4.0

201 KK SUB7
202 I\M COMBINED RUInED SUB6 AHD IWUTHl SUBJ
203 HC 2

• 204 KK SUB8
205 KM SOUTH-EAST CORNER OF INlIIAN SCHOOl HI) I':IW 101 TH ST
206 KM ASSUME COLLECTOR CHANNtl. ALONG EAST SH'E EAStiiENT 1071H ST
20; KM HYDRO GRAPH AT C.P. (HI
208 PB 2.45
209 PI 0.05 0.01 0,07 0,10 0.16 1.16 0,39 0.1~ 0,11 0.09

• 210 PI 0.06 0.05
211 BA 0.36
212 LS 0 89 60
213 UK 3000 .oo~ 0.1 100
214 RK 26"0 .003 0.025 TRAP

• 215 KK DETS
216 KM DETENTIOI/ REGUIREMlN I FOR SU1W;EA 8 "' 0 REGULA"' E OUTFLOW PEAK TO 150 CFS
217 RL 0 0
218 RS 1 STOR 0
219 SV 0 1 4 6 13 51 54 60
220 SO 0 65 130 150 210 304 558 1/.00

• 221 SE 0 ') 2.3 3.2 ~.• 4 3.6 4.0'-

222 KK SUB9
223 Kli AREA BOUNDED BY INDIAN SCHOOL RD-I07 ST-LEVlE-AGUA FRIA
224 KH :'lSSU~lE COLLECTOR CHANHtl. ALONG NIJRrH SInE EASEiiENT OF ll:VEE
225 Kli HYDROGRAPH Al C,P. (I) INTO AGUA FRIA WASH

• 226 PB 2.45
227 PI ().O~ 0.0; 0.07 0.10 0,16 L1b 0.39 0.14 0,11 0.09
228 PI 0.06 0,05

. 22~' BA 0.30
230 LS 0 89 60
231 UK 1500 .oo~ 0.1 100

• 232 RK 6400 ,003 0.025 TRAP YES
233 ZZ

•

•



************************************.****

• * ** FLOOD HYDRO GRAPH PA(;KrlGE (Hf:C-1) ..

* FtBRUARY 1981 *
* REVISED 30 OCT 81 *
* ** RUN DATE 11-J TIKE 11:0 *

• * ****t********************************t*t.**

*********ti******i**t***itti***tt****ti
* t* U.S. r'!RMY CORF'S Of Hj(iINi:1RS ** 1HE HYrIROI.OGIC ENGINEERING CENTEf: *
* 609 S~C(JNn STRltT ** DAVIS, CALIFORNIA 95616 ** (916) ~~0-32B5 OR (FlSJ ~1B-:'/85 *
* *
*********ttt.*i******ttt*ii~i****ii*i*t*

•

•

KARICUPA COUNfY FLOOD CONTROL DISTRICT
HYllIWl.OGY(AOUA FRIA RIVfR-BHHANY HOME-91TH SFfHOMAS RlIJ

1 HOUR 100 YEAR DISCHM;:GE FUTURE CONli[fIO~1

II1PIWVEMENT AT INTERSECTIOH THiH NO SPLlT fLUW TOWARD SOUTH
TYPE 2 RAINFALL DISTRIBUTION
KINEi1ATIC WAVE /'IFfHOJ:!
VAX-I~HR::;.DAT

•
9 10 OUTPUT CONTROL VARIABLES

IPRN°' 5 PRINT COIm:OL
IPLOT 0 PLOT CONT~OL

05CAL O. Hl'llilGtiRtWH ~'un SCALE

5 KINUTES HI COli?LlTATION HITI:J:VilL
STAIITlNG lJoTE
STARTING lJK~

NUHBER OF HYDRO GRAPH ONDIN~TES

ENDING DATE
ENDING TIME

o
0120

101
1 0

0940

HYOROGRAPH TIrlE DATA

NMIN
[))ATE
HII'iE

NO
NDDATE
NDTIHE

IT

•

•
COMPUTATION INTERVAL 0.08 HOURS

TO fAL TII'!E BASE IL J3 HOURS

•

ENGLISH UNITS
DF:AINAGE AREA
PRECIPITAHOli DEPTH
LENGTH, ELEVATION
FLOW
SHlRflGE VOLUIiE
SURFACE M~EA

TErIPI:.RATURE

SOUAkE KIl.ES
niCHES
FEET
CURIC FE~T P~R StCOND
ACRE-FEEf
ACRES
DEGREES F~HxENHEIT

•

•

•



• RUNorr W,r1ARl'
fL(j~ IN CU~IC FEET P[~ S[~~~~

TI~l IN HOURS, AREA IN SG~ARE hILES

PEA:< TIl'lf. OF A'M:~!j£ FLO'" Fei-: HA:m~l'~i PERleD B(;3IN HAm~~It". TItl OF
OPH:r:lION STATION fLml PEM: 6-HD~f; 24-HD(lf: 7'-1Iflll:' AF:E(\ STAGE ~~x STAGE.. I • .., .....

• HYDROGF:Af'H AT SUB2A 15B. 1.17 85. 66. 1;6. 0.50

HYllROGRAPH AT SUf:2P. 158. 1.17 85. 66. U. O. ~:(.

2 COHBINFfI AT SlJB2 317, 1.17 H,9. 131- m. 1 l\f~.........

• IlIV£RSION TO SD2 52. 1.17 52. 47. 47. 1.~O

HYDROGRAPH.AT SlJB2· 26~. 1.17 117. 85. as. ~ ,'30

ROU1EIl TO RET2 94. 3.92 31. 22. "I" 1.0(' ~ 1fJ Z.92""'.... ..', ~ \.,

• HYBROGRAF'H AT SUB3A 181. 3.92 132. 100. ICC. 1.M

Dm:::~:SIa~j TO RID 150. j.92 123. 94. 94. 1.U

HYDROGRAfH AT 5UB3t; 31. :~f 9i 9. ! 1.6t~" ...
• ROllilIl TO SUB4 28. 4.17 9. 6. t. 1.66

H'fDI<O!iRAF'H AT SUB4 21;C', 1,17 175. 135. pt: LOt.-,101'

ROUTHI TO F:ET4 211. 3.5(: 95. (,Ii.
.,.. 1,06 7 71 '; ~r,01. '"' ....'~ ~" .J\.'

• '2 COMBINED AT SUM )U. ~i t 50 101. /:,:. 13. ~ ~.,

..,l ...

HYDROGF:AF'H AT SUf('y. 167. 1.17 BS. 68. bf-. C.:C

HYDROliRAPH AT SUJJ,5A it,} • 1.17 BB. bS. ,~S. 0.50

• 2 COnBINEIl AT S:.J~5
~7~ J .17 175. n' 136. 1, (;\1.) .... j, .",c.,

ROUlnl TO f:F.T5 188, :5.17 %. 6';' • 1,9. 1.')0 3.:P 3,17

Rournl TO SUB6 18S. ~~ .25 Q<: 68. i,e. 1 'Ii,,,,,,'f '"• HYDROliRAPH AT SlIF6A 43~j. 1.25 95. t9. /-,9. 0.75

·ROUTED TO SUB6A 317. 1.6l 62. 45. 45. 0.7;; 3.56 1,t.7

HYOROlJP.APH AT SUP.6B In. 0.92 16. 12. 12. 0.13

• 3 COHBINED AT SUB6 352. l.se 160. 1,L: 12~. l.ee.. , .... ,

ROUTEr. TO SUPt, 347. 1.67 159. 124. 124. 1.89

HYDROGF:AF'H AT SUP,6C In. 0.92 16. 1., 1:!, 0.13.~.

• ~, COHBINFD AT Sup.t 377. 1.67 174. 1Jt. IJ6. 2.00

ROU11:11 TO SUll7 339. l.92 172. 133. 133. 2.00

HYDROGRAPH AT SUP.7 191. 1.67 104. "10 79. 0.58., .
• ROUf[D TO RET7 141. 3.00 5S. 40. 40. 0.5£



1 '" '7 (,r,
,.I ....... !J • ~...• 2 COMFINUI AT SUP7 ~6l!. ~~. ~3 221. L':.. In.. ~I. 5P

HYliROGRAF'H AT SUBB 183. 1.17 71, 1;'7 53. 0.36wv'

ROUTED TO flf. fa 1~~. 2.00 71- ~~3 . '):. o. ~ t. ;?:?S .) !'tI\
L • ~. \• HYllkOGRAPH AT SU~:9 387. 1.17 132. co 98. 0.661\""

t~t NORMAL tND OF HEC-1 ttt

• 101
t EXIT

SHJ(lll job t~nlirlCJted at ~1-,.(L1fH985 11 :(19:1S'.49

Accounting infoT~atic~:

Buff~~Ed I/O count: BZ. Pea}, worhrl=i s..t size: 66!• flil'E'ct I/O !:(.tjnt: t37 F'fClI: f J3f: file ~.::e ~ 791
Paje f~:Jl :·5: 5'" Mo·~!"tted ·,\)lU~fI=s : r.,.
nt;·~.Ed CPU liG,E: !) 00: 0(.': ::B t :-I~~ EJ2f ~,L'd liB,e: 0 0~ :(::l: ~4. 3t.

•

•

•

•

•

•

•



•

•

•

•

•

•

•

•

•

•

•



•

•

I·
I

•

•

•

•

•

•

•

•

APPENDIX C

Hydraulic Computer Output



•

SESCALSESI:ALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSE3CALSESCALSESCALSESCAL

•
USER: SHI-EN SHIAU

ri CF 1.::0
INDI~N SCHOOL ROAD

• BW~~;. SLOPE = 0,,0015, SIDE SLOPE = 1:1, LINED (n=0,,02)
DESIGN DISCHARGE AT 377 CFS

,,

• SECTION I :I. STATION

NORMAL fLOW COMPUTATION

1 .. () ()

L"B" SLOPE R"B .. SLOPS PERIMETE~

•
'I'OP l<JIDTH

16 " '~4 :I. " 0 ~ :I. 1 " () ~ 1

•

•

•

•

•

•

FROUDE t VELOCITY :;LOPE DISCHARGE N VALUE \' C:



•
J :L : 2··\ :: ~:; :.: :.~ .... (I 1...1 G_. ;::: :.'5

•
SESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCAL

hCI::cn
INDIAN SCHOOL ROAD CHANNEL

• BW = 4', SLOPE = 0.0015, SIDE SLOPE = 1:1. LINED (n=O.02)
MAXIMUN DEPTH AT 10', MAXIMUN TOP WIDTH = 24'
~AAA~~fAAAfAfAx********fAAA**AA***Af*****AA*****f~*A**A*A***A",fA*f**A~f*

• B'oJ TOP L'J IDTH L.B. SLOPE R.B. SLOPE PERIMETER

•
fPOUDE * VELOCITY

I . hi

~j.()()

O.OOI:.::.iO

2.25 1.0:1 1.0:1

DISCHARGE N VALUE YC

5.41

l) r"

BW iN TOP WIDTH

_ 4.00 :L.OO GuOO

AREA L.B. SLOPE R.B. SLOPE PERIMETER

•

f'I::CIUDE:1I \)ELUC IT'y :3LOPE

0.001:::.:0

DISCHARGE N VALUE '. ... ,...
! L·

() II 61

l) 1:::

...i 'j'7
":i II .1..,-

'I'O!' WID'l'H L. E:. ~3LUPE :e. B. ~::;LOPE pr:r: T('i;:~'rEl<

FROLIDE * VELOCITY•
·-:1.00

O. ·:\7

1.::;0 7.00

:3LOPE

0.001'50

,", "-,1::'
[) .. ...::. ....1

DI~1CH(1RGE

J. • ,) : I.

( ••1 l){:,LUE

O.020()O

L 0: I. ':;. .,-:,.:i
'.. / .....,... :::

I.) C

• BI.·..! 'iN

4.00 2.00

TOP L~ I1ITH

8.00

L.B. SLOPE R.B. SLOPE PERIMETER

12.00 1.0:1 J..0:1

DISCHARGE N VALUE YC

•
fROUDE I VELOCITY

() .' -4 S

:3LOPE

0.00150 40.02 0 .. 02000 J. • 3 ()

1:.'\.". '....

L.B. SLOPE R.B. SLOPE PERIMETER

•
Bt.,J

--1 II 0 (:; :::.~ II ~::.' I)

TOP ~JIDTH

'J.OO 1.0: 1 ]. .. 0 ; ]. 11..()'j

FHOUDE i VELOCITY SLOPE DISCHARGE N ij{~LUE l)C



•

• Bi.d iN TfJP l~ ID'J.'H AREA L"B" SLOPS R"D" SLOPE PERIME;ER

•
F l~iJUDEII: l')ELiJC J'T']"

lO.()()

DISCHARGE N VALUE 11 I·.)C

B1.,,1 YN TUe I...J ID'1'H AREA L"B" SLOPE R"D. SLOPE PERJMETER

J .. ~;jO 11 .. 00

• 4" 0 ()

PROUDE i VELOCITY ~;L[lPE

0.00150

DISCHARGE N VALUE

IJ~;lI'?2 ()n020()O

y c::

::,: " -4 J.

•
·4 II 00

Yi',4 TOP l,oJ ID',fH

4.00 1:::,::.00

AREA L"B" SLOPE R"D" SLOPE PERIMETER

32,,00 1.0:1 1.0:1 15,,31

• FROUDE * VELOCITY :3LOPE N l)t,LUE YC I)e

o":,:,; 1 4" '72 (),,00150 1'::j 0" ':) 1 011 02()OO ,.:.:., II '.):::

L.B" SLOPE R"B" SLOPE PERIMETEN

• Bkl YN TOP ~J IDTH

13.00 38,,25 1,,0:1 1,,0:1 :I. () " ,.:.:., J

•
PROUDE I VELOCITY ~:3LOPE

0.001:::';0

TOP l.~ ID'I'H

DISCHARGE N VALUE YC

L"B. SLOPE R.B" SLOPE PERIMETER

DISCHARGE N VALUE• "}" 00

PROUDE I VELOCITY

14.00

SLOPE

4:::';.00 1 • 0 :: J. 1. 0: 1

YC I,)C

0.001',::,;0 ."\ I::' r
,_, • c! L1

• TOP t,J IDTH L.B. SLOP~ R.B. SLOPE PERIMETER

52.25 1.0:1 J..O:l

DISCHARGE N VALUE YC

•
PROLIDE I VELOCITY ~3LOPE

O.OOl~jO 290.2::; 01002000

I')L



•
B1.,.1 '.fOP l~ ID'TH L"B" SLOPE R.B" SLOPE P8RIMEIER

fROUDE * VELOCITY I) CYC

1 " I) :: I.J If 0 ~ J.CO"OO1.6.006 .. 004 .. 00

•
I::' .-', ,"'I
J II a.,~

() .. O:~~:()OO 4.3:"j 'J.C:,O

BI.,.I '{N TOP (.J IDl'H L.B. SLOPE R.B" SLOPE PERIMETER

1'/.00 68.25 1.0:1 1.0:1

DISCHARGE N VALUE fC

•
fRUUDE I VELOCITY

(i.()7 414.0'/ o"C: :~:.~ () () 0 4 " '.?~:j

I)C

L"B. SLOPE R.B. SLOPE PERIMETER

•
BI'.J

4.00
,.., .... "
/ . \) \...

'.fOP [,J ID'l'H

IB"OO ')".:.:.1 .. 00 :I " 0 : :I J. " 0 : :I

F l~UIjDE'~ VELDC ITY SL.OPE DISCHARGE N VALUE YC

•
0.54 6.31 0.001'50 4tl6.01 0.02000 ]. () II 30

BI...) l'OP WIDTH L.B. SLOPE R.B. SLOPE PERIMETER

•
4.00

FROUDE t VELOCITY

19.00

~;L[lPE DISCHf'iRi:JE

1. 0: 1 1 " 0 : :I

I) C

O.OOl:'.'iO () II O~:.::()OO 1 (, " 6·:!

• B[,) YN TOP l,)I01'H r:':tI<EA L.B. SLOPE R.B. SLIJPE PERIMETER

;!.')O F;"OO 20 .. 00 ':;16" () 0 1.. 0:: I. !. " 0 : 1.

FHOUDE I VELOCITY

• 0 .. ~;~; 6,,'/8

SLOPE

() .. 00150

(i 1)~1LUE

0 .. 02000

L.B. SLOPE R.B" SLOPE PERIMETER

• ::1 n () 0

TOP [,) I[I'.fH

21.00 1. .. 0 : ]. J .. I) ~ 1.

f2DUDE t VELOCITY SLOPE DISCHARGE N VALUE

•
O.OOl~j()

BI<J YN TOP l,J ID'.fH L.B. SLOPE R.B. SLOPE PERIMETER



•

•
FROUD2 t VELOCITY

22"O() .i. I. '7 • () () I • () ~ 1. L ,,' ~ I.

DISCHARGE N VALUE lC I)C

1 1. • ~.:;.i ::.'

B1...1 TDF' I...) lUI'H L.B. SLOPE R.B. SLOPE PEYIMETER

• FR8UDE t VELOCITY

23 .. 0()

Ou()Ol~~;O

I. " 0; 1

DISCHARGE N VALUE

I. ,,0::.1.

ie

:.:::O:l C:7

I)C

1J .. [:7

• TOf' j.J [D'TH L.B. SLOPE R.B. SLOPE PERIMETER

4.00 10.00 24.00 140.00 1.0:1 1,,0:1

DISCHARGE N VALUE YC

•

•

•

•

•

•

•

FROUDE I VELOCITY

'/ • 6 ')'

:::;LUPE

O .. OOl~50 10:)')'4.21 o"(I :~:.~ () () () '/ " (,1 1.2" I. (:)



•

•
ELEVATION - DISCHARGE CURVE

•

•

•

•

•

•

•

•

•

0" ()O
.").'::, D'-:'
.~._, ...J " ', ••' ...:.

CO "'.::.:<:-
J. 1. ~.:j " '72
1 (:) 1 . ~:.~;~.5

2<:}O.2E:
414,,()'7

~'.:\ :.5" 1 0:)

On 0 ()
J. • ~~j I)

,::" i.. "'1

... -' • ...J '"".
.- I ..···..
Ij ....} tJ

7 .. ~:jO

~:: a ~:j 0

J. 1 " '.?:.:

4B6 .. ()1
6 ~j 1 .. :~:.~:3

lO'.?4,,::~1.

:I. II 0 ()
:~:.~ .. () ()

..::; " () ()

-4 .. () 0

(," (}O

'.:': a 0 ()
:3 II () ()

':::1 n O()

J. c:' .. () 0



•

•

•

C.I (ct·:;)

.1. 0 '/ "~ " + " " " " " " " . " " " " . " " " " " " " " " " " " " . " " " " . . " . " " . . " . " " " " . " " " . . " " " . " " " " C
],

1
1
1
1
:I.
1
:I.
1

~]~:5(~1 .. +." " II " .. III .. " a II .. " II .. II I' .. " II II " II " II .. n ;0 " .. " " ..

1 C
:I.
1

• 1
1
], C

1
:I.
1

• 64~S. -:- ••.••.•• , ••••••••• " •• " . , ••••• " ••.•••. " • " .•• " • " . C" •• " • " • , • " " •

1
1
1
:I. C

1

• :I.
1
:I. 1..;

1
430. + •••••••••• " •••• , •••••••••••••• " ••• " " •• " " ••• " " " " • " , " , " • " " •• " "

•

•

1
:I.
1
:I.
1
:I.
1
],

1

..

c

C

L

c

2 J. ~5 II ·t .. .. .. .. .. .. .. .. .. II .. .. .. a .. II .. .. .. .. a .. .. .. .. n Q .. " .. .. .. .. .. Q .. II .. .. Q " .. II II .. .. " .. .. II " II .. .. " II 1'1 .. " ..

c
c

C

c
c

c

1
:I.
1
1
1
],

1
1
1 .

O,,[-----C-----+-----------+-----------+-----------+-----------+
0.00 2.00 4.00 G.OO 8.00 10.00

•

•
r:I..El){~'J.·ION (fE'E'i'..)

•
C CULVERT/CHANNEL Q



•

•

•

•

•

•

•

•

•

•

•



•

•

•

•

•

• 11:14:33 12-AUG-85

•
SESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCALSESCAL

USER : DR. LONG-CHENG HUANG
*~AAAAAAAAAAAAAAAAA*AAA*****A*AA*A***AAAAAA***AAAA**A*AAAA***A**AA*A*A*A

WEST br 107TH UNLINED CHANNLE
BW=8',S=0.0015,Q=377 CFS,N=0.025,S.S.=3:1

SECTION t 1 STATION 0.00

• NORMAL FLOW COMPUTATION

BW YN TOP WIDTH AREA L. B. SLOPE R.B. SLOPE PERIMETER

8.00 4.25 33.48 88.06 3.0: 1 3.0:1 34.86

• FROUDE • VELOCITY SLOPE DISCHARGE N VALUE YC VC

0"47 4.28 0.00150 377.00 0.02500 2.89 7.82
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• 6-AUG-B5

• USER: SHI-£N SHIAU
***~~**~k~******~********A*****~*k*********~********** *****~************
,"iCCL D
107T~ STREET AND RID CHANNL
1··· ~3 ' .~: ~ , ~d ~.:; i)' l~ CBe.

~**~******~*************~************A********~******f*******~********A.•
~A CULVERT COMPUTATION **
8UX C1.I L V£ f< 'i:

U:.: TL El' WSELIS 3. J. 0 NOT 0.00 IfF' RES S LJ F: E F L () I,J !: Cli'H.R 0 L
• DGWNSIP£AM CONTROL -

rUTAL ~NERGY (HAXIMUN PONDING ELEVATION) IS 4.10
NI~IF:Mi4L DEPTH:: 2.9'3
VELOCITi ~ 6.32 fROUDE NUMBER = 0.65
U.S. FREE BOARD IS 0.90 FEET

• SUMMARY Of ENERGY COMPUTATION

CClNTRljL ENEf.:t.]Y INLET CR IT IC~~IL Df<IFICE FLOW PRESSURE FLOW
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