
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II

Property of
Flood Cont-ral istrict of MC Library

Plea<;e Return to
280 I W. Durango

Ph ix, AZ. 85009

CITY OF LITCHFIELD pA K

MASTER DRAINAGE STUDY

EPORT

PREPARED BY:

WILLDAN ASSOCIATION

1717 W. NORTHERN AVENUE

PHOENIX, ARIZONA 85021

MARCH 1989



City of Litchfield Park
Master Drainage Study

Report

Prepared by:

Will dan .Associates
1717 W. Northern Avenue

Phoenix, Arizona 85021

March 1989

. .



) List of Tables & Exhi bits

Table 1 - Summary of HEC-I Output 6

Table 2 - Summary of HEC-l Input Appendix

Exhibit 1 - Drainage Basins Map Pocket

Exhibit II - Basin Detail s Map Pocket

Exhibit III - Basin Detail s Map Pocket

Exhibit IV - Basin Detail s Map Pocket

Exhibit V (A) - Location of Proposed Improvements Map Pocket
,I

Exhibit V (B) - Location of Proposed Improvements Map Pocket

I
I
I
I
I
I
I
I'
I
I
I
I
I
I
I
I
I
I
I

,
i

Table of Contents

Introduction

Methodology

Discussion and Results

Potential Solutions and Cost Estimates Summary

Appendix

Summary of HEC-I Input Data Table 2
HEC-I Routing Diagrams
HEC-I Printouts
Neolin Avenue Summary of Previous Analysis
Desert Avenue Summary of Previous Analysis

. .

1

2

3

8



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
'I,
I
I,

CITY OF LITCHFIELD PARK
MASTER DRAINAGE STUDY

INTRODUCTION

This report has been prepared for the City of Litchfield Park by Willdan

Associates in the capacity as City Engineer. The purpose of the report

is to present their results of the analysis of the existing drainage

system within the developed area and propose potential solutions to

correct recurring drainage and flooding problems.

The City of Litchfield Park was incorporated in 1987. Prior to that date

Litchfield Park was a privately developed residential and resort

community within the unincorporated area of Maricopa County. Development

of the residential subdivisions, resort, golf course and related streets

and infrastructure began in the 1940' s and progressed through several

stages of development to the current level.

On August 21, 1988, a localized, severe "monsoon-type" rain storm

produced heavy runoff through the area and caused the fl oodi ng of a

number of homes. This event initiated the following:

(1) A considerable amount of investigation of the existing

drainage system,

(2) Implementation of some remedial construction projects to

prevent or control future flooding,
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(3) Discussions with the Flood Control District of Maricopa County

to initiate a project to provide flood control upstream of the

City, and;

(4) Preparation of this master drainage study for the developed

area of the Ci ty. • .

The boundar; es of the study are shown on Exh; b; t 1 and are based on an

important assumption. This assumption is that a permanent drainage

channel will be constructed along Camelback Road from Litchfield Road to

Dysart Road in the near future with sufficient capacity to convey the

100-year storm event around Litchfield Park. This channel will therefore

prevent any off-site stormwater from' entering the developed area and,

thereby, sets the upstream limits of the drainage basins to be analyzed.

METHODOLOGY

This study has been carried out using generally accepted methods for this

area. The following is a summary:

Aerial photo maps at a scale of 1 inch = 200 feet with a contour

interva1 of 4 feet was used to defi ne the drainage bas ins. The

maps were prepared in 1987.

-2-
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The aerial maps were supplemented by additional spot elevations

extracted from the aerial models with an accuracy of plus or minus

one foot, field survey spot elevations, visual inspections of the

area, and "as-built" plans of various existing features.

Runoff analysis and routings were done using the Corps of

Engineers computer model HEC-'I. • .

Parameters used in the model for storm intens i ty, runoff

coefficients, and hydrograph increments have been correlated with

the Boyl e Engi neeri ng Study north of Camelback Road in order to

ensure compat Ibtl Ity of combl nl ng the two studi es as part of the

design criteria for the proposed Dysart Channel.

The quantitative results of the analysis is presented in the next section

and is fo 11 owed by a number of potent i a1 approaches to the sol ut i on of

the existing drainage problems.

DISCUSSION AND RESULTS

As previously stated, the basic methodology incorporated the HEC-I

program with available maps and field inspections. The basins'

boundaries and routings reflect the conditions during a IOO-year event,

and may differ from conditions witnessed during low flows when the

-3-
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During the process of ponding a number of homes and other property were

flooded. Residents reported that this type of flooding had occurred on a

number of previous occasions.

Therefore the objective of the study was to analyze the routing and

quant it ies of th is type of storm runoff in order to have a bas is for

recommendations to correct the situation.

The results of the analysis are presented in the following parts of the

report.

-4-
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Exhibit I outlines the drainage basin boundaries and is

enclosed in the pocket at the back of the report.

A summary of the HEC- I output is shown with comments ; n

Table I, and appears on the following page.

. .

In addition to the general outline of basin boundaries shown

on Exhibit I, larger scale maps of the outlet areas have been

prepared to show the existing drainage patterns in more

detail. These maps are identified as Exhibits II, II and IV

and are enclosed in the map pocket at the back of the report.

The HEC-I input parameters are 1isted in Table II and is

contained in the Appendix.

The flow routing diagrams and the HEC-I computer printouts are

included in the Appendix.

.1
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BASIN

A

B

C

D

E

F

G

PEAK
FLOW (efs)

49

96

234

<10

47

105

49

TABLE I

COMMENTS

Exits Basin through culverts under Indian
Sehoul Bypass. Some minor" flow exits
through catchbasins to Bypass stormdrain.

Exits Basin through fence opening into
Bypass right-of-way. B-3 has a catchbasin
system to Bypass stormdrain.

This flow includes a diversion from H-I
due to overtopping of Air Line Canal. (110
cfs) . The 234 cfs. sp1its with
approximately 134 cfs exiting through a
channel into the Bypass right-of-way and
the balance is retained in an area of
ponding south of the lake.

Mi nor flow exi ts through catchbas ins to
Bypass stormdrain and subsequently meters
flow received from basin "C".

This flow is metered out through catch
basins to Bypass stormdrain.

It is estimated that 25 cfs exi ts at the
intersect i on of Li tchfi e1d Road into the
Bypass right of way. The balance ponds in
the Desert Avenue area and is eventually
metered out through catchbasi ns into the
Bypass stormdr~in.

Routed directly into the Air Line Canal.

-6-
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H

I

J

K

L

PEAK
FLOW (efs)

130

48

18

10

19

COMMENTS

Approximately 20 cfs is routed through the
Air Li ne Canal underground pipe fl owi ng
west. This is the capacity of the pipe
and therefore the balance of 110 cfs
overtops the canal and flows south through
basin C-5.

Exits the basin through catchbasins and
stre~t flow to a ditch flowing south along
the Litchfield Road Bypass.

Exits into Airline Canal.

Exits into Airline Canal.

Exits into Airline Canal for a total
combined flow of 61 cfs for J, K, and L
and the upstream pipe flow from H-I.

-I
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POTENTIAL SOLUTIONS AND COST ESTIMATES

The natural topography and the development of Litchfield Park have

created a basin effect with respect to storm runoff, which provides

virtually no means for runoff to exit the area before ponding. Also,

because the area is almost completely developed, there ·are limited

options for controlling the run-off by means of on-site retention

facilities. This leaves the general approach of intercepting the runoff

at critical locations and conveying it downstream, away from the

developed area to a poi nt where it wi 11 not do any damage and can be

managed adequately.

Recognizing that the potential outlet locations will involve other

municipal jurisdictions and the land holdings of private developers, the

proposed solutions can only be tentative and will require negotiations

and agreements before final choices can be made and implemented.

Consequently, the potential solutions shown here may evolve through

several alternatives and combinations, depending upon these negotiations.

Therefore, the solutions are presented in general terms until the
.'negotiations are further developed and the alternatives have been

refined.

-8-



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Two approaches for the storm drain system have been developed. The first

approach assumes that the Dysart Channel will be constructed and wi 11

service the internal system. The second approach assumes that the Dysart

Channel will not be constructed and a major new outlet must be developed

to cross the R.I.D. and flow south.

These approaches and related cost summari es are presented below. The

locations are illustrated on Exhibits V and VI. The costs associated

with each approach have been developed with the following understanding:

1) The costs as presented represent the order of magni tude of the

potential work and are directional only.

2) They serve asa means of comparing the alternatives presented.

3. They are subject to change as the alternat ives evol ve and are

further defined based on more detailed design.

-9-
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1.

2.

With the Dysart Channel

West to East Interceptor: Construct an interceptor along the

southern boundary of the golf course. The interceptor could be a

1andscaped low berm and swa1e incorporated into the golf course

landscape and would detain flow from the north and route it to the

southeast at a reduced rate.- The outlet from the berm -would flow

into an underground pi pe. In order to further reduce the peak

flows and related cost of the outlet pipe, it is'proposed that the
,A,-,)t!" .

park at the intersection of Indian School~and the Bypass be

developed as a detent i on bas in. If the Dysart Channel is not

constructed, the need for a detention or retention basin in this

area will be very important.

The interceptor will handle approximately 50 percent of the runoff

that would otherwise arrive at the south boundary of Litchfield

Park. The construction of this part of the system will require

approval of the golf course owner.

within the City's own jurisdiction, however it would be very

costly.

-10-
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3.

4.

5.

Indian School Storm Drain: The third element is an underground

storm drain along Indian School Road, starting at Litchfield Road

and draining to the west under Litchfield Bypass to an open channel

on the west side of the right-of-way. This would provide drainage

for an existing low area at the Litchfield/Indian School

intersection and intercept ·the balance of the runoff from the

north. This interceptor would be within the City's jurisdiction

except for the Litchfield Bypass right-of-way portion.

li tchfi el d Road Bypass Channel: In order to ensure that future

runoff does not enter the Park at the north entrance to Litchfield

Road and its intersection with the Bypass, improvements should be

made along the west side of Litchfield Road Bypass from Camelback

Road to south of Li tchfi e1d Greens entrance. Th is channel then

needs to be extended to the south side of Indian School to avoid

any additional problems along the Litchfield Bypass. This work can

be done with open channels and cul verts, and for the most part,

would be the responsibility of the developer.

Southern Area Drainage System: The next major element for managing

the runoff is to provide a positive drainage system south of the

proposed east/west interceptor as described in items 1 and 2. The

most important components are to develop the lake and park at the

south end of Litchfi e1d Road to a detent ion bas in system and to

-11-
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provide improvements to route local runoff south along Litchfield

Road and Neolin Avenue into the basins. The basins would also

recei ve runoff from Vi 11 a Nueva and the Desert Avenue area. The

costs associated with this element will be depend upon what happens

with the other proposed elements, and the amount of detention

. capacity incorporated into the lake and park area.
. ,

The use of the lake has a significant benefit to reduce peak flows and

thereby simplify and reduce the cost of other parts of the system such as

the downstream outlet channels or pipes. There are however other related

. factors which could be viewed as a disadvantage to using the lake and

which should be carefully considered. They include:

(1) The water surface of the lake will need to be lowered, thereby

reducing its surface area and requiring a new shore line to be

established.

(2) During storm runoff it is possible that the water will be

discolored due to mud or silt from the runoff.

(3) The accumulation of mud and silt could in turn require future

expenditures to clean the lake. There is also a possibility

that future maintenance would have to include algae control

due to the decreased water depth and increased nutrients from

the runoff.

-12-



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Cost Summai'Y of
Proposed Stbrm Drainage Improvements

With Dysart Channel

PHASE 1

1. Interceptor berm/swale along south side
of golf course.

2. Pipeline along Villa Nueva to Indian
School Lane, into detention basin.

3. Construct new detention basin
(Turtle Park).

4. Outlet pipe under Indian School Bypass
and pipe or open channel to Dysart Channel.

PHASE II

5. Storm drainage on Neolin Avenue and Cart
Path from Fairway Drive to Lake.

6. Storm drainage on Litchfield Road from
Indian School to new detention basin.

7. Storm drainage on Indian School from
Litchfield Road intersection to Litchfield
Bypass.

8. Storm drainage on Dorado Circle to new
detention basin.

9. Construct new detention basin in park
and connect to lake.

10. Construct new pump outlet from lake
and connect to existing storm drain.

PHASE II I

11. Drainage ditch and culvert improvements
at various locations along Litchfield
Bypass from Indian School Bypass north
to Camelback Road.

Total Estimated Construction Cost

-13-

Cost Estimate

$180,000

• < 70,000

150,000

100,000

150,000

60,000

80,000

25,000

100,000

30,000

50,000

$995,000
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Alternatives

PHASE I

1. Construct a pipeline interceptor along
Indian School Road from west to east
starting at Litchfield Road connect to
detention basin at Turtle Park. Delete
interceptor along golfcourse and pipelines
along Villa Nueva.

PHASE II

2. Connect storm drain along Nealin north of
Indian School to interceptor and reduce
pipe size along Neolin south of Indian
School.

3. Delete storm drain on Indian School from
Litchfield Road west to Litchfield Bypass.
Extend storm drain on Litchfield east and
west of Indian School intersection and
increase its capacity.

Net Cost of Alternatives

Total Estimated Construction Cost
with Alternatives

-14-

Cost Estimate

• ,$220,000

(40,000)

(30,000)

$150,000

$1,145,000
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1.

2.

3.

Without the Dysart Channel

RID Outl et: If the construct i on of the Dysart Channel does not

proceed within a reasonable period, it is recommended that a second

outlet crossing under the R.I.D. Canal be constructed with culvert

crossings of the Indian School Bypass. This would also require

negotiations with the County and/or private landowners for a

drainage easement south of the R.I.D. Canal to allow the runoff to

reach the 1-10 retention basins.

Suncor has begun to develop a master drainage plan for their land

in this area and the possibility of this requirement should be

incorporated into their study.

Neolin Avenue System: In addition to the R.I.D. crossing, the

capacity of drainage system along Neolin Avenue would have to be

increased to convey runoff from the west side of the golf course in

addition to the previously planned flows.

Indi an School Bypass Channel: The runoff whi ch is now routed to

the south will be conveyed across Indian School Bypass in culverts.

From there an existing channel along t~e south side of the Bypass

will need to be improved and extended to direct the runoff to the

new R.I.D. crossing.

-15-
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Cost Summary of
Proposed Storm D~ainage Improvements

Without Dysart Channel

PHASE I

1. Interceptor berm/swale along south side
of golf course.

2. Pipeline along Villa Nueva to Indian
School Lane, into detention basin.

3. Construct new detention basin
(Turtle Park).

4. Outlet pipe under Indian School Bypass
and an open channel along south side of
Indian School Bypass flowing southwest
to a new crossing under the R.I.D. canal
in the vicinity of the old Litchfield Road
ali gnment.

PHASE II

5. Storm drainage on Neolin Avenue and Cart
Path from Golf Course to Lake.

6. Storm drainage on Litchfield Road from
Indian School to new detention basin.

9. Construct new detention basin in park
and connect to lake.

10. Construct gravity outlet from lake
and connect to new channel on south
side of Indian School Bypass.

PHASE III

11. Drainage ditch and culvert improvements
at various locations along Litchfield
Bypass from Indian School Bypass north
to Camelback Road.

Total Estimated Construction Cost
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Cost Estimate

$180,000

70,000

150,000

330,000

150,000

60,000

80,000

25,000

100,000

40,000

50,000

$1,235,000
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Alternatives

PHASE I

1. Construct a pipeline interceptor along
Indian School Road starting at Neolin
Avenue and connect to detention basin
at Turtle Park second pipeline from
Wigwam Resort and connect to pipeline
in Neolin Avenue. Delete interceptor
along golfcQurse and pipelines along
Villa Nueva.

PHASE II

2. Delete storm drain on Indian School from
Litchfield Road west to Litchfield Bypass.
Extend stormdrain on Litchfield east and
west of Indian School intersection and
increase its capacity.

Net Cost of Alternatives

Total Estimated Construction Cost
with Alternatives

-17-

Cost Estimate

•. $220,000

(30,000)

190,000

$1,425,000
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SUMMARY

In summary, two alternative approaches have been presented for review and

comment to improve the Litchfield Park storm drainage system. The final

selection, order of development, and costs are highly dependent upon

several factors still to be determined. These factors include:

· .
(1) The decision to build and the timing of the Dysart Channel

construction.

(2) Development plans and jurisdiction over land between Indian

School Bypass and the R.I.D. Canal and from the R.I.D. south

to 1-10.

(3) Approval to construct drainage controls along the existing

golf course.

(4) Approval to use park land within Litchfield Park for detention

basins.

(5) The financing ability of the City.1

Depending upon the final configuration, the estimated construction costs

woul d be $995,000 for the fi rst approach or $1,235, 000 for the second

approach.

-18-
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TABLE II

HEC-I INPUT DATA SUMMARY

BASIN AREA (SQ. MI.) CURVE NUMBER SCS LAG (HR)

A 0.113 72 0.86
8-1 0.012 72 • '0.82
8-2 0.288 70 1.13
B-3 0.007 72 0.53
C-1 0.162 72 1. 26
C-2 0.067 72 1.08
C-3 0.006 72 0.50
C-4 0.019 72 0.61
C-5 0.106 72 0.67

0 0.011 72 0.49
E-1 0.032 72 0.21
£-2 0.020 72 0.61
F-1 0.124 72 0.84
F-2 0.102 72 0.68
G 0.106 72 0.79

H-1 0.019 68 0.66
H-2 0.178 70 0.74.

I 0.039 75 0.23
J 0.031 72 0.57
K 0.017 72 0.57
L 0.033 72 0.58
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HEC-I Printout

Rout; ng 'D; agrams •.
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'-' _. ._. 17_ 1<:1<:__' 1..00O"""' B{\SltL{LRUNOEt:.F_· . ~__. ---- ------------.-..--.- -.-.---...-.... . .-- .-- ---- -.... !.

18 BA .113 1.
19 PB 3.77

_____ ':'Q .F:C ..........D.. •.0020__"'O050-_'OOBO__0.1.1.0..-_0.1A.O__.0.1.:Z0__020u--.D230 .D260.. ... . _

1, 21 pc.0290 .0:::'20 .0350 .o::mo .0410 .04'lO .0·480 .0520 .0560 .0600
I'" 22 PC .0640 .0680 .0720 .("760 .0800 ,0850 .0900 .0950 .1000 .10:3(1
I" ------ ...._.._.23. .__RC-.-.• I10Q_·_•.l..1.50. •..1200__.1260 • J.33? .~,:0? 14?0 ~ 5~?---•.163?----:7~? __.
( 24 PC .1ICHU • .1.9.1.0 .20::,;0 .2.1.80 .2.360 .~::~")70 .~:8_:;O •.38/0 .66::';.0 ./U/U

1

1

= . ,25 p~ .7~5? .75~? .776? .79~O, .~?4? .81~? .8~~? .8340 .84~0 .849,0
__. . ._.26. PC 8;;l6u__• 86,:>u ... 86..9u-__82;;lu__88J.il..-_88.LU__8S'..,:,l.! 82Bu__.S'U.::.U-----..S'OUU .- ....----...----- --. -----

,. . - 27 PC .9.130 .9180 .9220. .9260 .9300 .'13'10 .9380 .9420 .9460 .9500
. 28 PC .9530 .'1560 .9590 ~9620 .9650 .9680 .9710 .9740 .9770 .9800
I·· _. ..._.._.. ......_..29..... ...._f~C__...9830.. .~.(}Cii;(j. ...!1.8.9'O'__._5'(u.O__.._~19.50_~9H80_.L.DD'OO--l.~O.llOQ.._.1..-.0000_1.£1000. __.: . ...... - - ............----

: ~;O LS (I 72. <)

j' :$1. UD .136

,
.:': j.--------3.:., 7 L . . . . .....

**.:+:
i" FLOOD HYDHUGHnPH PACKAGE !lEe--1 (iErt-j XT 512K VERSION) -FEB 1.,19E13
!- .~...__ .__..._... ... ._..__ U.8.• .J\Ht1Y_.crmps .. UF:'_. ENG II'JEEHS, ._IHE... HY.DfWLUGIC..ENG INEEfUNG..LENTER._.609.....5ECOND-SJREEJ., - U{NI 8 "__ UL
, ...,
I
j'

I, _._ __. ._._ __ .. __ .._ ._... __ THE..C IT.Y .. UF _LITCHF IELD .PflHK__J-l(\STEfLDHiU N(\GE ..STUDY_ -------------.-----..-----.---.-.-.
FDI( THE c.r TY DF L I Tel IF I EUl P{\[W
BY ~JrLl.... Dr:\N nS!3UCUHE~:;

TflP hlf! ":!.I,:){,r:;'") /J:.Ti! ·····.1 ~{



_' ....I ..

c,

,r.-.----.---...-- -.-----

......./;~·IIIiIV~;~~__T ....' _J_ .. ~,,,, .. ....'-.
******'******"**.'*****'.,.**••• *1 .tl*••**',•••*,.**,**.*"""""""

SfAND{-)Hn BeG 24-+JOUF:, TYPE r I •.JTHIBUTION

--- --1.0O""'V.li:AE'------. \"..'.1
TO INDIAN SCHOOL HIlA!) BYPASS AND DYSArn IWAD
FHOM LITCHFIELD HOAO BYPASS (.\tol\) CAMELBACK HOAD

*****-*.u:·**u* *-**-* u:.u**. u.*********.***.LU:.U:*-****,* **********-*_**-*'** U*1*1U*** .. ...~__. .. .... . I

:i
J

.-.-~_.__..-.---_.--.-, ..._-------~ --.-. ,..._'.. ,I
-1
,I

------.------------.----- .f]

MSIN NAXl-':;'- --;~~:-:~-- j
_____________t=:lEi:I:.FBt=:l~__.5J.filiE tlii.X-5T.AGE- :1

24-HOUR 72-HOUR

rNERI'\GE FU)~I FOI~: 1'1 AXI NUl-I PERIOD

HYDROGRAPH MULTIPLIED BY 1.00

RUNOFF SU~H'lI'\RY

FLOW IN CUBIC FEET PER SECOND
______:UI':IE.-llLI:lOUR5.._...:...k\HE{LlN._SQUARLI'JILES

OlrfPUT CUNmOL W\G: I (.~[ILES

-IPHN:L-...- 5..__PH 1l\CC-CON1HOL-L _

IF-LOT 0 PLOT CONTHOL
L1SCAL O. HYDROGHAPH PLOT SCALE

HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN CD1PUTATION IN1EHVAL

IDAJE..- L-_O-..SltAE:.TINILDtHE _
ITI~lE 0000 ST(')f~TING TINE

NO 300 NUNBER OF HYDf~or5H(\PH OHD I NATES
. NDDATF ? (l._.END_ING__DIUE.. _

NDTIME 0055 ENDING TIME

IT

16 10

j"

I'i' ---.-----.
r'
I> ~_--

I"

,.',

PEt:\K 'f I '-IE OF
,'I--- ---unE:E[(illl'ON<----SIf\LlUN..----ELD~J.__..l:E-::t:'E~:(:'.~I,_·· ;-
i·, + 6--HOUR

j,t

!..._-_._----
1":

: '·1 .. COI':IE:.UfATION.._INTERV.I\L--_--DB_HOUR::."l _:.::1--------·---·----- TOT{\L TII'IE [Ii\SE 24.92 HOUHS

r ENGLLSI:L-UN.llS. _

-------.------_._------." UYDHUG[{J1E:I:LA..fL ---
+ 1000 4 f) • 4.92 16. 4. 4. .11

.'

**. NlJHI1AL END OF HEC-l ***
'"

,I"

-------_._----------- ._------------_._------ -_ ..__.._._-_._._-_ ..__._---- --_._.

1
\'. -------_._------------------------------_.__._-_._----------------
:'"I

r··· _. .. _

I.
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HEC-I Printout

Basins B-3, B-2 and -B-1 routed
to south end.



._--------_..._._-------- --- ------------_._----------------------- -------------_._-----_._-_.._------... _---.. -....._--_ ...._._...__......._.

..
~---------------- --- '--T I

I:'. :

CA. 9~)f.>1.6

....'i ~ ~~ >
FLOOD 'IYDHOGf~{\F'H PACI<AGE HEe •HI'! XT 5l'ZI:: VEF<E;H1N) -FEB 1, 19B5

U.S. (~RI'IY CURPS OF ENGINEERS, THE HYDROLOGIC L _dNEERING CENTER, 609 SECOND STREET, DAVI!3,

**u

"1" ..

--_._--- ------------------.---------,-------_._._--------------------_..--_.._._--------

THIS HEC-l VEF<SION CONTAINS ALL OPTIONS EXCEPT ECONomcs, AND THE NU~1BER OF PLANS AF:E REDUCED TO :5

i I.,
-------.-------.-••• _••••• _... 1

1\
I

1-._-----------------------.----.------..------'-------------------.-------.---.....-.----.--.---.------- .....-.---- .--...-------- .

1 . -: . :..:Hc:=E""C'--""l:........eI'-'-NoF,_·,U"-l'-- e[~G~ L __. _

LINE IO ••••••• 1 ••••••• 2 ••.•••• 3~ •••••• 4 •••••• .;:::\ ••••••• 6., ••••. 7 ••••••• 8 .•••••• 9 •.•••• 10

.~---_._----_._-'---------_.. _.. ----_ ..._--_._--_......__ .

1 In nlE C I iCy-(ji= L. fTf5ii?i Elj),j;AI::1< ~iilslEI~Dr~Ai~ii~fiE'-sl:i..i[jy-----------..------..--.. --. - -.-- - - .
2 10 FOR THE CITY OF LITCHFIELD PARI<
3 10 BY WILLDAN ASSOCIATES
4 I.=:O'------....:Ji::iB-~f[J_:_:_WO 52 / E88--13
5 Ii)

__________.__...!? n~ .!.t!!~~!Lf.!..'=~~.?......!!.~§~~Q£\J . . . . -'-- .__ ._... ...
7 10 WJTPUT FILE: BASB.OUT
8 ID ****••*.1* ••••••••••••••••*,•••••••***••••••••••••••••"""1"'.""""".

________-:-::-rl -;I}{.. !?.J:B.!::!Ilt}!3I)_ Bes 24--HOUf<, TYPE I I DIsn~IDUT 101\1 . ...... __ .... . _
.1.0 10 1.00 YEAH
11 ID .TD II\l[)II~IN SCHOOL ROAD BYPASS AND DYSAln HO{m

_ .. .... ........!.2 I.P__. ..._..F~1C1I~L~,}_Tf~I·II:~§:LD _f_1Qf\!L~YI~I)~~~LE\.~J!LcAt!~!_:..B.0c:1::_r~Q,:\D.__. ... .._ ..... _... _. __ .... . __
13 ID *1 ••• ' ••••••••••••••*••••••••••••••••,••••••••••,••••,••• ,.*••• ,* •• , ••".,.,
14 IT 5. 300.

1- :::..l_5::. -=I:..:.N-'-__.__ ~~::-.:.'-- ...,- ...,-_....,- .~ . .__ ....~ .. 0 ••• _ •• __ •• ••• ••" ••• __••• •

16 10 5.

.l7 1<1': 97 BASIN B·--"3:......:.r;-'-'<L::..:.IN..:.:O::.:·F-'I_: ~.__. . . -'--_ .. _ _..__ __ _...
----·---------.1i--;l-------Ei(\--:6(:;7'----------i.

19 PB 3.77
___________::;.9 PC;.. 0.. .0020 .00:::.(1 .OOBO .0.1.1.0 .0.1.40 .0170 .0200 .02~;;:Q __ ---,,_9;'~1(L_ ...__.

2.1. PC - •029~~-0:320--.(:;:~5(1--.-63f;i;:i--.ci~il("'---:(:i4-40 • 0480 .0520 .0560 .0600
22 PC. 0640 .0680 .0720 .0760 .080(. .0850 .0900 .0950 .1000 . .1.050

__. . ..__...?:3 PC;; ._q9~.~__:.J_!.~9__.,.J:?gg__._t?A(l__.,,t}:;)S~__.J.1g!L__.A~~.?2__._·_.l_;;.;::~9__ ,.1630 • 1720
24 PC .1810 .1.910 .2030 .21.80 .2360 .2570 .2830 .3870 .6630 .7070

•. 25 PC .7350 .7580 .7760 .7910 .8040 .8150 .8250 .8340 .8420 .8490

i., -----~. --------:i; ~:g :~f~f:i-- :~t~~;-~~~~~: ~~~~~j--:~j~(~;::: :~~~:~ :~~~::: :~~~f:~: ::~~~-~-~~;~1~------·

I
: 28 PC .9530 .95~J .9590 .9620 .9650 .9680 .971.0 .9740 .9770 .9800
,. 2'/ e~_~Iil(L__...2.f.3.f!~!-_..':_'!.8'/.g. 9920 .9'150 • ?380 _1:. OS:~~)(I ..........!... 0200 _1, . o~~Q !.: 0000
lu 30 LEi (I 72. 0

31 un .53

----·--------=;!==,7=-_-------c,c:nc:<---::-9-6:-----;:r;:ijfYI'E'-i:::1J:JI;iS-IN RE?lc'fi196-----------------..·---------.. ·-------- ..-
HI::: 270. .002 • .t00 10. 10 •

.._... __ ~. ._...• ... . ._..__._-----__._._0 •. _ .•

34 1<1< 95 BASIN B-2 RUNOFF
I'" 35 EtA .20U 1.

I',' :':.6 L.S 0 70 - ...c(::..)---------------------c----------------------.-... - ..

\'~ __~ ~~_... -:-__~-....~:=~__... ~:; .. =:~:~~ ...~~Qtl!:cm[~ ... F~~JE~~~ .._~?1 ... ..__.__._. ... ....
39 In: 2.

i
i
i

I',, I

"

j
0,

i
'1

"I

I
'

t
I

i!

I

i
·1

, I
I'J

j

:1

"-l()



.. .. .. .. ...\ .. .- .. ~> ..' .. -.t, .. ;.-
<1 4 ~i8 O. o. .OJ.

" IlYDIWm,(lf"'fj iHI,: --+.----.--- ---------..----92---------·-5-:------,l-:92-------~.-:-------(I-.--------Cl-.-----.-Ol.-----·------- ..- -- - ..

___________; __l21!:1.l!...l NEP...B.L ... _. ._..._.. .__. .____ __.- ._ ._. .... .. ..._.. _ ...... __._ ._.

, .. .. .__.__ttamnGH.?1f::tLEl_T ~ ..._... _
-I. 95 90.. 5.::-~~j

___. t:Q.~J.IsD_I.CL .. ...

1
1
j,
1

I
1
I

\

j

I
• :.';J

..29

.29

.01

9.

9.

9.

o.

9.

9.

10.

----------------_.__._-_ - _-----_._---_._ ..

.1.

·~r,'~.
·,,:,'7 ..

37.

----------_._--_.._-_.._---_._.----_._----- ..
36. 9. 9. .29

5.25

4.b74.

---_._----.--_._-----
f7::~. 5.25

9.1.

93

96

+

+

+

'" NORMAL END OF HEC-1 '*'
------------------

----_._---_...__._.__._--------------------------_...._--_.-------_.- ...__.._...._._.

--------_._-------------------------:----

---------_._---------------

I:
------..-..--.~--

."
I"

----_.._--------------------- --------_...._._.- ----------_.. ,,1

-----_._.._---------_._----,-------_._---------------_.._..---_._--------

----_.:.__ .._---_:..-.--------------_ .._-~---'-_._---------------

._------------- _-_.._._-_ ..__ ._ .

-_.._~----'-_._.' ._----_ ..~._----_._------------"------_._-_.-

.._..__._-".------_._------------_._-----_._.- .... ,.- -_ .•... _---, ...... '._._.... _~ • - •• _. ...... __ .••.• '." __._ . ~_. _,_~ ••_._ . _. ~ _-, "'-0 ._. • •• _
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PAGE 2

~;JI'~mJI~ ~
1.

7'2. 0

HEC·-l INPUT

BA .012
LS (I

UD .J:l2 _

.....
44

.1

I'

i: ~-'---~_-_-_-_~-._-_- _-~~~-_-_~:~_.~::_~:~~-_-.._-~_--._-.-"':"":'::~~::~_AT.:_"_'L ... . ..-._-__-..__-_-..-...-..._-_-.-_.~~.~:-_..-...:-..
~ FLOOD HYDROGRAPH PACKAGE HEC-l (IBM Xl 512K VERSION) -FEB 1,1985
I" U.S. ?'RI'1Y com's OF Ef\lGINEEri!:i, THE HYDHOLOGIC Et·lEllNEEfUNG CENTER, 609 SECOND SH~EET, DIW1S, CA. (f~.616

,...,-------------_. *' **' *

.. 1"

I:
j,

-----------..-.---.--..-.I

,I

.- ......-----------.. ---.-.. 'i

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

:1

:)

DHAIN'·'GE STUDY

.._----- ..----_.._-_._-------
HYDROGRAPH MULTIPLIED BY 1.00

PR I NT CONTfiOL
PLOT CONTROL
'iWi:>r«(jl;i~(:~p~j-iT'OT SCALE

CONF'UTAT I ON I NTERW'L .08 HOURS
TOTAL TII1E BA§.~_. 24..:~~.:L!i!:Ll!!:~=S_~ __

OUTPUT ccij,iTROLVAR I ABLES
IPRNT 5
IPLOT 0

---.----USCAL O.

___--,-::..1.:..1 ..:.H.:..Y..:.D:F<OGR~i~N T I Nf:' DAT A ~i--Fi'If,iLiTES I'flCOt-lF:UT AT lOi~IIHERVAL

IDATE .1 0 STARTING DATE.
ITINE 0000 STARTING TIME

1---,-------_.-------: ----~i(;l ':3i:i(:,-j':iiJj:iiiER OF "Tiyi5RomiAi:::i~-oi~DTf~A'rEi3

NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME

I
" ENGLISH UNITS

::,f----'.~-~~-

1= -~---------.---- --------. ----------:::~:::::::':::::~~:~~-::~~::::: ::::~~ -----.-----.--.-.-- .....-...--------.-.------. "jl

I~: t ~----;------- ".

\

1:,:, -- . FLOl>J IN ~~~(t~FF~~~'~t'I~~~ SECOND -------- -.----.-- .. -- --.-------- .-- ----- .• - ..... :':

._____... _. __.. __. __._.__ .._._, . ..... ..... . . . ._ .. _TI1:1!~._.! t:t_.!:!Q!J.!iSL.._Q!3!::..":!..l_~L_S_~!!:JBf~~.t!!!:.~§ . .__ .----,,-.-

I'>' ..__. • . ._.._. _

I.',
t.:.
I"

I"f----;--:---:;-.:;---
I:: 16 10

\:

r THE CITY OF LITCHFIELD PAm< l'IASTER

I::: --.--.---. -.------------=~~lflwT2tjj~hTks~r3ctIH~~FI ELI) FWiK

I
:': . -:~~~I_~_0_.~~r~~)5~~~~1f3-13:------------

INPUT FILE: BASO.DAT
!"l OUTPUT FIL.E: B{"SI3~()LJT

******'********'******'************************************'********************
-·--·--S'rA"ir.;Afi6--·sEs-·~~4-=HiJUF:~T-YPE-ii-D-isTRiBUTiON

100 YEAR
TO INDIAN SCHOOL ROAD BYPASS AND DYSf~RT ROflD

--.---- ·..---------·----I~-f;:o~l-Ci-i:i:;iif::·ir~ij)·i;:(i{iD-ii;;;F'ASS At;ii)'CAi1Ei-::-BACi(-I:~6;:-::m::-----"-----

*******************************************************************~********

PEIlI<
fT..CM

lIl'lE UF
I''E{\ 1<

AVERAGE FLOW FOR MAXI~Rn1 PERIOD BI\f, I N
nRE,!

l'l(:lX It-IUI'1
STi'lGF

T I r-IE OF
t-I(! >: fif AGE
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HEC-I Printout

Basin D routed to stormdrain.



-.... -~ .. ~ .........' ..... _/
. FLOOD IriDI;:Utm(\PIl F'(\CI«\GE HEC- .1·1 XT ~i12f< VERSION) '-FEB 1,.1985

U.S. Ar~f'IY CDnpS OF E"Il.JIt-lEEr~S,HIE IJYDrWLObIC EI- I~EEmN(3 CENTER, 609 SECOND STREET, D(WIS, CA. 95616
- __-,-__-,- -!t1.IU"-* _

.."1"
_____-C- .__..._ ....._•.••_. ... _.__._.__ ._ .... _. .

TI-lIS HEC-l VERSION CONTAINS I~LL OPTIONS EXCEPT ECClNOmCS, AND THE NU~lBEH OF PLAtlS ARE REDUCED 'TO 3

1 HEC-l INPUT

i ---._. ----------.-..-----.---------.------.---------
;'"

THE_ CITY .. OF L I TeHF I ELl) ,='AI;:I:I:1i\~rr!~[~ DH~J1Yl(3~_...?TL~IlY .__. .__... ---.__ -- ..
FOR THE C IIY OF L I TCHF I ELI) F"tiRI<
BY ~·.III ..L\)(\I\I nbE,UCIi-ITES
JOB NO. 390~2;E88-13

r.!

I:

------._------------------- ._- .__.-..----_._-_....._--- -

10 ••••••• 1 •.••.••• 2 ••••••• :;; ••••••• 4 •• ; •••• 5 ••••••. 6 .••••.• 7 ••••••. 8 ••••••• 9 ••••.• 10LINE

.. . .... __ L!_. .__.XJS- ~,i_____ BI)§.!!!.J.L . .__.
18 BA .011 1.
19 PB 3.77

I
·' 20 PC -- u. .0020 .0050 .0080 .0110 .014(L__~_!?(l .0200 .(~:;;::30_ __,_9?~~;I._ .. ._.__. ._
. ---------21 1"(;-,- .029(:-'-~·(i32o--.-(135(1--.-6-38;~o4:to .0440 .O'l80 .0520.0560 .0600
~ 22 PC .0640 .0680 .0720 .0760 .0800 .(~50 .0900 .0950 .1000 .1050

I"' 2.3 PC .1100 • U.50 .1200 .1260 .1330 .1400 • 14?q _-'_1.~~(!-_~.l6.}0__._ _"_.,1720 .. __ ....

I
'" ---------...---....-. ----..--..-.....2~1·------------F·c--~-if:ii·;:;---:·i<j 1.6----:·~:6:i,6---:2i·8(;--__.: ;'::3L~i:I-----:25 76---:-2iJ:~(1 .3870 .66::.0 . 7070

.' 25 PC .7:3:30 .7~jf30 .1'760 .7910 .8040 .f.3150 .f.l250 .0:;540 .8420 .8'l90
!. ?6 PC .f.l560 .8630 .8690 .8750 .8810 .8870 .8930 .8980 .9030 .9080
!•. " -~--------2i-------·i;C-~9i31:,-_.9i8(:)--:ra~~O--.-926;:;____.:cj3i5i~(j341:-,-.-.938('---.942<:-'--.946(:1---.956(1 ---.
! . 213 PC .95~;0 .9560 .c1590 .9620 .9f.,!:)(1 .9680 .9710 .97'lO .'n70 .9f.l00
::'1___________ __ .__..:;2?_. ._. et:: ._9_E!;;.(J .~!FH~(;_'__,,-'.?'§~g •9_9_2~;t.__• 9950 • 'i'9BO __1. OqO(~_l . 000(1 _.!.~Q<;'0(!. ~_=_<:.t.(;t.(!0_ ...

I
::::'0 L8 0 7:'~.. 0

I
I:' 31 UD. 4'7
" 32 ZZ
!,f--:i---~----- *·*iT--------

'!·',.I .._.._._ ... _...~. " '~".~.~~ ._ .~ ._. ..__. FLOOD 1-IYDH()m~f;PH PACI<J\GE HEC-l (lEil"! Xl 512K VERB I ON) -FEB 1, 1985
............. ~... ... .. U s. (\m1Y CURPS OF ENGINEEm~, THE HYDHOLOGIC ENG I NEEHINf:l CEt.JTER, 60'1' SECOtW STF~EET, DA"'!l:;, t;0.,.-,!,~iC:>~c, .I·.i .--"--"-. --.-------------------- ..-. -------- -...--------..-----.---.....------.-:.;.* ii: i-------·------·-------·-------------·--··-..--·----·- -- -

!:

--------·--l--------i·i)i;i~E C1 i:;{(jf~TTcl:iFTECi)-pAi:~K-M()STER--i5i~Ali:·ji;;(:;ES:fU[i)------
2 ID FOR THE CITY OF LITCHFIELD PARK
3 10 BY WILLDAN ASSrn:IAlES

I'"~ ·..------------ ..-----4-- f:7I)-----'::-J·CJB ·!\iii. 39(I52/E88-~'

~ 5 10
I· .!~ ID INPUT FILE: fcASD.I)AT . ... . _
:' 7 Ii5' oUl'i;;iji:-f:~i l~E·:-·i3AE;I5:l1l:JT--------------_ ..---_·--
G 8 ID ••• ******•• ** •••••• ** ••••*•••*•••••***.**•••••••••**.******.**,.******•• *.**
!.:: ----------1;~ --H~-- ~;~~}ti~~~k-.§i:S 24-HOUR, TYPE I I DISTRIBUflON ._. . ._. . ._.__ .. .

11 II) TO INDIAI\! SCHOUL ROAD BYPASS AND DYSART ROAD
. ..__._. . .. __! ~ .. .I IL .. fgcll'L l"Ilc~tl!: IEU}..f;:9(.~L~tY.r::t'f.3!~JII\Jp_.f2.~tl§:L~0c:.1<fiQBD." . " .__ _ __ .

1:3 10 ***************.*********.******.**********.**************************t•• ***
14 IT 5. 300.

________.. 15 IN ~.i._= . _

16 10 5 •



-........->....

-----------_.._.._..__._---

.--..

;,-,;D1WC,I:;{\F';,; i'iUt T I r'~ ... I ED BY

OUTPUT CUNTF:ClL VAH I flLJLES
JfI(t~I :;;,_X'r:!JNI..J:Qf:!rEPL
IPLOT 0 PLOT CONTHOL
DaCAL o. HYm~OGRAPH F~rrr SCALE

.__~ENG~I 5H UN I T5

16 10

.. .. '... .. 4tIIfInl~'~:"I;T.t-~
••••••••••••••••••••••••••••••••••• .C •••••••••••••••••••••••••••••••••••

STf':lND(·\fW f;C!J 24'-f!UUH, TYPE I I. f f~ I BUT I UN
_____.. . . ~9.!Ll.!;(\8._.... .

TO INDIAN SU~OOL ROAD BYPASS AND DYSART ROAD
FROM LITCHFIELD ROAD BYPASS AND CAMELBACK ROAD

, .n_ .... ..__... .. ._......1~_~ **_H.JH_ll..1J:..U_'U.!.1Je..'''-''' t.:tJ ***LU_t.LU.ltlU_*_tUj_l,U_JI;.!.ll.LtlJ:_*-H_UJJ:K*-_Ui_*_*_U *J _

_______. . ...;I::c:O::cI'-""lrc-='LUt~i.lOt-l 1 i':!:rE!3~!:i~-_· --"S!Q....'::!!}hln=-~) _
TOTAL TIME BASE 24.92 ~JURS

I"I'

I
!' --_._..

I':
::: ------.-- I"i---''''''--·--''f·-iY-i)I~(jl3i;:!;F;f:i'-T"If.iE D(~TA'------------
~- NMIN 5 MINUTES IN COMPUTATION INTERVAL
/-. ._______ !D(HE 1. 0 GTmnrt-lG Dtl'lE
i" I~fit1E----(:j()i:;(I-sl'{ifi:i:-INi.~-fiFiE

I
,' NO ::;00 NU~1BEI:~ OF HYDROGF:APH OfWINATES
'. _ l'UmB.I!=;.__----2.. .._!L.__r;.I\JD.W~L!H_n~ ~ _
~ NDTIME 0055 ENDING TIME
I"

..

*** Nmmm. END OF HEC-l *U

-----------
!",
I
I"
I.
I.,
I.-
i" .. ... .. , ....._.__..__..__.--.---..-.-.-.. - ..----------.-----~.----

--------_.-----_.._... _- _... --. -........_------ ..

---~._-_._---_._. __ ._--_.-- - -----

BASIN MAXIMW1 lIME OF
____ '4r~EA STA§§:__... .. __ t1t~L ~J.:!_A.!';;~ __ ..

72-HOUR

--_._---------

tWEHt)GE FLOVJ FOH t-u·)X II'lUI"1 PER I ODPE(.\K r II-tE OF
FUll» PEIl!'::
----·--------6--=-H(]ljf~---24-.:.:-H6uf~

.,.
• ._. __ • •• h _

i,

i::.I ..
I,..
I
!~.'

:'<-1
I ---------------..------------ ------------
!..

I'
I

r UPERATION STATIONI" ----+--.------.. ::.:.:..:...:...:..::.='--'----~

I"
I" 1·ly[)ROGf~?)F'H AT ..__.. ._..._.__.._._ ....._.. ._. .. __.... .... __ .. _..Ir------..-----------~;i ------ -'/:--------4~-~ .. -------2-:_--_~~_-_-_-_- __u._~ O_. __'_.OJ.
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HEC-I Printout

Basins E-I and E-2 ·combined and
routed to Indian School Bypass
Stormdrain.
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H

CA. r~5616

______. p"'m~__ l .._.... ...

~

--------------~~:.~~~~~~~:~-~~=~~~::---- -'J.'

---------- ---- .... -------- ---_________ ..__J
\:

\\
'·1

,I
!

:1

l-
I'

h
1'11:

1

:1

1,1

--- ------------ --------- ------1:1
!'I
1-\

-fl
II
1.\

--------------_._---------_...... - -_..

HEC-'1 INPUT

--~--------_._._--------------------------_._----.---

10 ••••••• 1 ••••.•• 2 ••••••• ~; .•••••• 4 ••••••• ~i ••••••• 6 ••••••• 7 .••••.. 8 ••••.•• 9 •••••• 10

FLOOD HYDROGRAPH PACKAGE HEC- ~rl XT 512K VERSION) -FEB 1.1985
1I. S. Af(lvIY cur~ps OF ENG I NEEF:S, THE HYDlWUJG I C Eh, .. ,'IEEH ING CEN rER, 609 SECOND STREET, DIW IS,

U:U:

TI-iiS HEC-.1. VEf~SION CONTAINS {lLL OPTIONS EXCEPT EeONDtHCS, AND THE NU~IBER OF PLANS AHE REDUCED TO ::;

LINE

.._-----------------_._------------~---~--

I:
1::.-..
I

;.; .1.
I",
.. ,

,.-
I,'

1 ---1-6--------r7i~li~---l~I"i::y- Cir---l:i'lci:iF'iEi::i)-I::;ARI-:t:il~i;;l1-~F~I)F:i;1 f,iA'i;E (;'il:i!:lY
2 10 FOR THE CITY of LI'rCHFIELO PARK
::; 10 BY WILLDAN ASSUCIATES

I ------------------4- 10 -jLiu'j\jo-: 39()52/E~88-::..-i3

i·,· 5 ID
~ 6 ID INPUT FILE: BASE.DAT

··---~·_--·----·----··--7-- -·I-D-----"ULi~i:I::-(}·f-·i:~:·il:~E:;--' B(~~3E·:(jCj:i-·----.----------------- --.---.-.---.----.- .
~ 8 10 .1 •••••••••••••••••••••••••••••••••••••••••••• , •••••••*••• ,**,*,*" •••• , •••*
, 9 ID STANDARD ses 24-HOUR. TYPE II DISTRIBUTIrn~
; ---------10 I D 1()i:lii~(~R' .
," 11 ID TO INDl(~N SCHOOL ROAD BYPASS AI~D DYSART ROAD
! __.__. .. P I,IL___ FrWM LITCHFIELD Ror\D BYPASS AND CAMELBACK RonD . ...... _

'" 1:, I D uu*u*'**'*':u****i*u .i* *-*ii:-*i**£i**i*-i***~*: *** *i.u-iit.~ **U..UU* It: ** *U 'UII:
:.. 14 IT 5. 300.
I. 15 IN 5.i" -16 10 §C-------------
il~

1·'_. .. .._..__17._ l:1~ ~~ BrlSIN ~:-2 RUNOFF __. _
1"1 .10 EU\ .020 1.
H 19 PB:3 • -n
1.. 1 ;Yl PC' n .0020 .0050 .OOBO .0.110 • <J.1.40 .0170 .0200 .02:;,0 .0260

:,,,1- I ----------~~ ~~g::~~::~:--::~~~:~::-~::~~:f-:~~~:~--::~~;~:~: :~~~:~:~:-:~:~:--~~~~: :~~~~:----:~~~~::;--------
"'1 - ------- -- - -- -- ....2.:} '=(:; .__"-.1,,1 (}Q '-.1 g,9 ,,~2.1~iL_ __"J~f>() __' J.33q__• .1: ~5?(~.__ ,,--.I, i170 "-J~~9 ,1~30__--,_P?9. __
,.! . ~~4 PC .Ul.1.0 .1910 .20:;;0 .2H:I0 .2360 .2570 .2B30 .3870 .66:3,0 .7070

25 PC .7350 .75~) .7760 .7910 .8040 .8150 .8250 .8340 .8420 .8490
- 26 . PC .8560 .8630 .B690.8750 .8810 .8870 .8930 .8980 .9030 .9080.......-----.---.~------·--27-------h:--.'?i3<:I--.i-iis6----..-.-,;i22(1----:-926lj--.-936i:,----------:93;lo--.--938() •942O---~946(:;--. 95(:1(:;-------- ..--------- ---- ....---------

28 PC .9530 .9560 .9590 .9620 .9650 .9680 .9710 .9740 .9770 .9800
29 PC. 9B:30 .91360 .9890 .9920 .9950 .99130 1.0000 ....:1. 000CL_1~Qgoo 1,..'__~~S)(:~ __......... -------------..-·--5:)-------L~!;----·-6"--- ..-·..::j:i:---------6..----------------
31 un .61

-----_._-------_. ----
~.. 32 f,:T:---8:~---i~(i'LJTlfFT:iJi;jJ·j\j--REI.\CH B3---------------------·----------------..--

RK 400. .01~i .020 cmc 1.25

:.~B ." __ "' ' _ KI( __._._81 .. (~:glj[l}J:'I!~__ El=.P.~J_§ _.£tL_ ElJ. . . .._.. .. . .
:';'1 HC:2
40 ZZ

34 KK 82 BASIN [--1 RUNLWF

:1----·..-------·-- -I~ ..--------bi~---~;;,i-- T?.~ \I---~
·1_ ..

.!.



.. -
'.

________L_f ..!:!Y.PROGr<..':'!E!LlI..t1E DATA ..__.. . . . .__

\
1:1

-------------------- -------- ---I.

I
I
i

Ij
'\ .

i.

STUDY

.<)0 HOUr<D
24. '12 1-IOl.lfm _

COMPUTATION INTEnVAL
TOTm. TINE [l{·'SE

INPUT FILE: BABE.DAT
OUTPur FILE: BASE.our

_____--"'~'--'!;*:.'!***.~;H_.:l:.t.Hlt!H_:t;_"'_*_U****t..t.t.*_J.iLtH_*~;**JI;J_***,iI:.!Jit.H_UJut*_U_*..*-***UJ"U_UJJ.U.tt*_L_.__.""_",,. _.. ._. . _
STI:,NDAfW Bes 24--Houn, TYPE I I D18TH I BUT IUN
100 YEAH
TO INDIAN SCHmJL ROAD BYPASS A~W DYSART ROAD
·FR6~i-LITCf~FI~~CDI~6AOB\;PAS8-("~iD--(:;~I~iELEiAcl;E "f~c.iAO

****************************************************************************

NMIN ~i t-1It.II.JTEB IN COI'lF'UTATIOI'-l INTEHWIL
IDATE 1 0 STARTING DATE

_______---"-1T I~!~: (1009_~;Etl.!.~I I N~LI.!!:JE: _
NO 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2 0 ENDING DATE
___~l:'!9J:!!·§: ........<:!~;'_~~L.f.~QI!!~__.:r IME _

THE CITY OF LlTCHFIEU) PAHI< MI'BTEH Df~AII'JAGE
__________. ... . ._rJJr·C.JHE_CI_T.Y __ .CIf.:_.L~lICllF.lELIL!:.flF\.IL_ .

BY WILLDAN ASSUCIATES
JUB NU. 39052/E8B-.13

!"
i' _._--~--~----

::
I --.--------.---.--------
I'

L_
!.. -----:i~6-io---"---Lllyipl.iTC(jt~TF:(JLij-;:;f;: I ;~[;LES
>, IPnNT 5 pnnrr CONTlWL
i'· IPLOT 0 PLOT Cut~TfiOl.

,,,- -------- QSCi'l. o:---'~IYD~iJGf~;~r:;H PLOT SCALE

,-'!,.,-----_.

!':----------------_.
j~.
i
,"

ENOL I SH ut~ I T8

HYDROGRAPH MULTIPLIED BY 1.00
___:1.. . ._------------------_.-._-----------------_._----_._-------_._--

RUNOFF SlJl'lI'lARY
FLOW IN CUBIC FEET PEn SECOND

___LlJ'IE 1.1:1 HOURS. I~RF~~ IN SCiUfIRE:;,.J:':IlLE;:S

T I ~II:, UF
11f~X STAGE

·1

II, -

.05

--C. . .. ...__ . _

1. .03

2.i •

--------------~------ -----------_._------ -
1. 1. .02

--_ .. _-_ ..__.------.__._-._- ..
4.11Ell+

ROUf ED TO . _
+ --.-----. ----.- -.---- -- ..------- --_.-. ~---------·--f.3:3 -------·~i j~-- -- :1': ,,;;;---.-----------j--:----- .1 • 1 . . (12

.~ HYDROGRAPH AT
J·-+--------------·------·----·-----8:r----::--;6-~-----4 --:-j:7-------~1 .
I

i 2 ClJI'1Bll·~ED._AX . _. . ..



.. .. - .. - .. .. .. - ...

. -_._-_.._---_._------------- --------_._-----_._-----------------------------_._------_.- --------------_.- _ _-_._- --_._---_ ..

_._- _._. __._._.. -.-_.._...__.__...• _- _._--_ ..._-----_._._._--------_._- _._--~. .__ ..__ .__._-----..__._-------_.:......._--------_._--_._ .. __ . .._--- -_._._.- --_._-_.._-_...__.- -_ .._----.-_....." -----,------_.

c------------.--_~ . .. . ._._

r;'

1:,---------------------_._---------------'.

"----------------------- ---I '.

1:1
:1

-I·
I
II,

/

:1

I
. 'I---'----------------------------~--_._---------_._---_.--_._-------------------_.._--

; -------------_._---------------_._---------------------------_._-------- ..._----------_._-_ ..i", ...--------...----... .-
r.1I

-------------- -----------_._._------------------------_._~-----------_._-----_.-_..__..__...._--------_.._..

'--1'"

I"..

---------------~--------_...:.-~-----_._------------------------_._-------------------------- -----------

IM ••----.--.----.-----••--.---------.---.-----.-------------------- --._----.-.------.---.. • ] ••

I·!j i'
l... .__. __•__. . • . . • ._.. •• . (

1" ••• ._0_. . .__. . . . _

;t'.

-------------~------------------------------------------------------

I',"'.
~ ,.

-- --1.
!..

",,"---_._------------_._.__.. _.._--------------------------_._-------- ._------~-------------

'I
·I--- ..-----:-.,.......:..---_·_--------------~-- .---.---~-----------------------------------.---------------

\

:
'.'

----_..-._----_._._-----~------------ ---------'--------------------------_._-----_ ..._------------------_ ..... ---

_._--------------_ ..._._--------------------- ----------------------------------_._------------_._..----_._----------------------_.

1----------·-------------------------------------------------------------

1·1 _
----- .j'
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HEC-I Printout

Bas i ns F- 2 and F-1 . routed to
south end.



"1" - .. .... .. .. .. ,..... - - .... ..
TH I S HEC-1 VERS ION CONTA INS ALL OPT! ONS EXCEpT ECONor-1I CS, AND THE Nut1BER OF PLANS ARE REDUCED TO 3

FLOOD HYDRrn;RAP~1 PACKAGE HEC- ~~ Xl' 512K VERSION) -FEB 1,1985
U.S. AI~I'IY cm:;;ps OF ENGINEEW;;, THE IIYDriUUJGIC EI\ .,IEERING CENTER, 609 SECmm STREET, DAVIS, C{~. "/5616

~,----------,--------------------:---""",,-,.....-'*,-,*,,-,*,-,:*,--------:-----------------------_.._----------------- "
I

'I
'I

.'I1.\
11

I
I
!

i·:
i.
j

!i
I';
, I

I;
_j'i

I::

I:

1,

10.20.

--------------------'-------------------_._- - -- ---------------------------- .

._---_._--------------------------------------- ---------------------------_.

_ llEC-l nJPU'f._· _

.84

____ ?l C[)I'lE~IJ.\~E:: _1::",PI·!? 0.I. _?~. ..... ._

I D••••••• 1 ••••••• 2 ••••••• :5 ••••' •• '.4 •••.••• 5 ••••••• 6 ••••••• 7 ••••.•• B ••••••• 9 •••••• 10

UO

1<1<..._ -_._ ..

He
zz

37

LINE

-----_.._------

34 KK 72 BASIN F-1 RUNrn=F
35 BA .124 1.

,,_,,_,__,_.. ~ .__ ::~~ .. ~,.~·:~i .9 ·~~~ ._.__~ ..__~_

__1 _

I"
I

.,
j',1

I..

_______.. l? lq~~ ]lL Ji!)§lJ.'L£::_:?...RUNDFF .. _..
18 BA .102 1.
19 PB 3.77

..- 20 PC ..·0. .0020 .O(l~:iO .OOBO .0110 .01'lO .01'70 .0200 ·_2_?:;:S_'__.Q_:.-:~6.C! . . .. ._

I
, ·--------2i· F;(:--:029~~i:;;20-__::-(:i~35~:-'--.038(-;--.64ii)--~,14;:I--.(:i4(~)---:l)520 .0560 .0600
• L£ PC .0640 .0680 .U720 .0760 .0800 .0850 .0900 .0950 .1000 .1050
'" 2:5 PC .1100 •.1150 .1::::I)Q__.J_:.;;6l!__.nw__-"_11QQ__'--!.4'?0 ~,1~~(~ __"1_630 ,1720 _

I". ---------------·24--------i':c--:-ll'li-i_i----:1911)---.~~(UO .21ElO .:"\360 .:?~;70 .2EI.'·) .3871J .66'3(' .7070
•. 25 F~ .7350 .7580 .7760 .7910 .8040 .8150 .8250 .8340 .8420 .8490
too' 26 PC.8560 .8650 • Bt80 .8750 .mHO • BB7Q...._·_~'?;:9 ·!t'!£!.(~_.~]'(:l.:?g ~?_OBO .. _
!" ---~-.--- ---------27-------·PC--.9'.i3~:f1 iEll:i--::-fi226--.-926~:I-----:93(i~:'/340 .93BO .9420 .9460 .9500
~ 28 PC .9530 .9560 .9590 .9620 .9650 .9680 .9710 .9740 .9770 .9BOO

1··" -------t;~------ -ef;-~§-:;:.!?----.J~1~~L-- ..-~-~!!=1~;:---- .9nQ ,-'i.:!.~-_'1_-,-'j-'!.~1(L!..·0(JQQ ....L.,.9(JOO~..Q0(JO L Ol~~~~_______ --- ----- ----- -

I
", -.,.(1 L" 0 7,,_. - •
. :51 UP .68 .

I'" ----------- ---------------
i'" 32 Kf< 7:3----F~()iJTEFLOWfNREAC~i73

RK 3000. .0027 .015

1 10 THE CITY OF LITC~WIELO PARK MASTER DRAINAGE STUDY
2 I D FOR THE CI lY OF L. ITCHF I ELI) P(lfW

.__________ :3 Ip BY t·JI.!,:LDI:lI'.L?is?-DI:I1yrE.=S'-- _
4 ID JOB NO. 39052/E88-13

.-" 5 - 10
1-, 6 IL I.!~E:!JL£:!hg,_:......QOf.B._~pflT

I~ 7 10 OU1~UT FILE: BAFR.OUT
, 8 10 *•• ** •••*•••••***•••**********.**••**.*.** ••••••••*.*.*••*.* ••••••*.**.** •••I" 9 I,D ST0.tl!!(}[;:JL§CS 24-1-IDUH, TYPE -!.l...!HSTHIBUTION . .. _

I.. 10 10 100 YEAR
11 I D TO I ND I AN SCI-IOOL F,OAD BYf"ASS Nm DYSART ROAD

_____________x? _XD E-Rl:!t:l__ '=-I TCIW I.r;:~cP_ f::90!LBX!::.0?f3._JI~m _I:Bt1s.L_El0C:K__ p,Df:ip ._ __.___. _
13 ID ******************.*********************************************************
14 I T 5 • 300 .

f-- ~_5 J.N 5.
16 10 5.

J
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1.1
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I
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I'
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I:
1"\
I'

I:~'
·j:i
n
1:';
11"1.,

·I·"~~

Ii
r I tIE 0[=.• ..__...__

~IAX ST{\()[

.12

----------.__..._._...._.....

4.

8.

"l2-HOUR

1.00

.t.00

4.

8.

24-HOUR

31..

17.

6-1-I0UR

HlDfmGH{\PH l'llJLT~PLIED BY

HYDnOBF~APH l'lULT IPL. lED [(y'

4.('/2

4.92

• OB HCltJri:S
24. "12 I'!U~':::U,-,I;:",,5 _

54.

105.

nLJNDFF mJr'l~IARY

_______.. f::!-:.Q.~J_ ..!~I:J_.q=-'JW~_ E:f:~Lf'·.s;B ..~EP;J!'jQ ._.
T II"IE IN HDUHS, Am:Jl I N SClum~E 1"11 LES

---_._-----..

74 ~)2 '1- '7~j 14 4 . 3 lO

,-----'---_._'._---_.. _.. _.

7:3 52 . 4 .8::; 1.4 4 . 3 .10

72

71

----- .._-----------------_._-----

COMPUfATION INTERVAL
TUT(4L TIl-IE BilGE

OUTPUT co~rrRUL VARIABLES
IPRNT 5 F~INT crn~TROL

______ I f'j.~(1:I. .Q.._.f:1"QI_Q)IJfRQ~

QSCAL O. HYDROGRAF~ PLOT SCALE

l::NGL I SH lJl\I I TS

2 cmlBINED AT

flYDF<013f<{lFH ?H

l6 10

...

+

r~ __ . __.. .. __ ._~ .__ .~.;.~~:~~~I~~c~C~~~):~.~I~(~~:~:~·~~i~l~~~E:~~~~TE~_~RAIN~GE STU~_
I' BY \'-II L1 ..IHlN ,'),!3SDC IIYTT':S
I' ,JOB NU. ::;90~\2/EBH-15

I'I· '--"-'-".-..' "-~"-"--'---'--"'---------itjF;u:r-I::II=-l~::--'BAFf~--:i:>A-:'i'''---'--'--'---'---'--

'

" DUTPU'r FILE: BAFR.rnJT

., .-- --- .---_.. _-...- ----_.._- _._.H!.:'f._!t~J: :t;.~ ;t;..*, tt.t~ *~~.~ *: r-r,**.t.l.l*-*..t!t.t! *-*_:li*~:***,-H ..*.*~** UJ_tJ 1.*_fJ..*L'tL*..:tU.J.*!L.U:_t*-.*_*.t *_e_.__".....

... ST{\I··Jl)t,rW ~,CS 24-IIOUH, TYPE Il I) I snu BUT rUN
," lOO YElm
I... . . ._IQ_._I t!JH!:)I~L.~!!:U!lllL..BI)!:!Q_.pyt:.(j~!~Lflj:;t!L.!tC;;fm.LB.gO.Q_. _

FHOM L I TCHF I ELI) rw(m BYPASS m·m CAl"lELBACK RlJrlD

****************************************************************************

;.

I"

I" ._.."----- _.__.__._----_..-_ ,-.-.- '_.~._-_._._.__._--_..---_._- ,._--¥._-'.. ~-_ __..- _- ------------_._._-------- --_ --_ _---._-----_.- _.__.._ ..-,,,

i:.. +

j..----..-----RoUTEDTo
'" ...

i" ---------_.__.._--._----

!: .-....----...-

+

i.e
1,_. ._-_. __..-
i"
1"1'

;.. __. U____ HYDHg§£:fWfJ illLF;..J~r.0_.__ _ _ _. ._.. .._.. .._ .. _
'.. .---'-'-'- NI'IIN 5 1'lINurES IN COI'lPU'fl·rfiON. INfERVAL

rDATE l 0 SlARlING DATE
IT I.t!E OOQQ_J:~r:!.}B!.!I:Jl:LI.!t1L . ._. ~

NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE .

..__._._..... .. . ~mTI.rlE .._.Q!~~__ ~!jQ!J1(:; T IN~ . . . .._. ..

I:f
1"1I:: ..---.-----..

I',··"1----
[" 1
l'"
i"I,.. -.-.-.-------.--..------.--
1
I"

I,.

:4"-
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HEC-I Printout

Basins G, H-2, H-l,·C', J, K, and
L routed to Air Line Canal at
Litchfield Bypass.



..--..-..----U.El.

.... _.. -_ ..
FUJU!) HV IH;:DGI~(\F'II P{.\Cl<tlGC I·IET:- A1 xT ~j.l. 2K VEI:;;S I 01-1) --FEB .t., .19B5

Al\t'/Y cur·iF:> OF El'1O I NLEI(!3, THE '·IYIHmUJG 1C L.NEEI;; I NU CENTEF<, 609 SECOlm 51 HEET, D(W IS, CI~.
--~_..-.---..---------------~. :uJ:,-,*,-- . .. . ._,.

.. J __

.. _ _.__.-_ _._._--.._-_ ..__._--_.__ __._-----------_ .•_._.__._---------~-_._._----_._-------_ .._-------------------_..- _•...._..--.._- .. _._._. __ _ ..

-------_._..._-_._-------_._--.._._------.-------_._-------------------------------------_._._---~_._--------- -_ .._-.-_._------ .._.__ .._-_.

I
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I

I
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I
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I

ID ••••••• 1 ••••••. 2 ••••••• 3 .•••••• -l •••••.• 5 ••••••• 6 ••••••• 7 •••••.• 8 ••••••• 9 •••••. 10LINE::

...._...__._.... . . ~IC.'.!IE~:(~:::LJi:!!:11L. ._. ... .. P(\GE .. ,1

17 ._. ._!q; ::::~9__. ._!H:!§..rlLG..B.!.JN:::O.:..F.:.F . ._. ..__ __ .._ _ _ .
18 SA .106 1.
19 PD 3.77
20 er... o. . OQ::~__,.c;~~~~!;~)OI!S·_·)__A !~.1..!Q.__.QLi!(~.~Z.Q~lQ~(:!;;.s_1__. !?';;~J.!:!-~_ ..._. . .,.. .._.
2.1 PC .02';00 .0::::20 .0:3:':'0· .03flO .04.10 '(~~AO .0-l80 .0520 .0560 .0600
22 PC .06-l0 .06BO .0720 .0760.0800 .0850 .0900 .0950 .1000 .1050

., --·-----····--····--·-·--;i~---------n~-~·tt~;?-) -~H;r-:}__:_~;;:~:~~H~f:;--:·~~t{:--:l~~~~:--~;§·~::;--:1~1::: ·:i~~~:--: ~2.;:::--- .. -..
25 PC .7350 .7580 .7760 .7910 .fl040 .8150 .B250 .8340 .8420 .8490

'" 26 PC .856~~G.~1}<:L--,!.!(,90 .87~j() .Elf:!1Q__.~J,EQ__._82'i.Q .8980 .9Qi.Q __--'-2'.~).!?9..._. . . .__
-----.::-:~----"-27 PC .91.:30 .9180 .• 9220 .9260 .9300 .9340 .9:380 .9420 .9460 .9500

28 PC .9530 .9560 .9590 .9620.9650 .9680 .9710 .9740 .9770 .9800

----------.~~!).----.----Ht-.98~:.;--.(1~~~.-.--'-9-!?9::: .9920 .9950 .998Q 1. 0000 1. 0000 1.!_QQ.Qil~_._-!:.~99~:!0__... _._. _..... ... ._..... _. __

31 UO .79

f~----.----_----------~~~~~-~-~~~---l_~E~~~~t~_,~~:~I\I '~_._ALL__~~T I ~.~_._EXc~~.ECUNCi~ICS~_AN~~HE t~_U.I_.l_B__E_R__O_F_F_.·L_A__N_S ~~~_R_·E_-D_l~~_~ __r.~~ __~3 .. _..__.. . .__. __._ .

I" .
.1"

----·-·-----T-------·---ii) -T~jE-c-il:-y-iJi~--i::TrcTii::·iELD--i;{.)I~i;::j;i(~s~T'i~I~Dr~A:i~j(\(::;E:-!:j"':-rLji:i\-·--------------.-----,-- ..
2 II) FOH THE CITY OF LITCHFIELD PI-iRK
3 10 BY WILLDAN ASSOCIATES

----·---····-·-·-·-·--·'4-------li>------JOB-r~·b·:-:59()52/"E88 ....13-"---~-:--·------------·---------------·--- --.-.----......---.-.-.-----------
5 ID

f-------.-.-----.~-----~ B-----t,f:iff~Dft:·,~·1·Eii_;f~·~it~5~T---- -----.-- ----.----.-...-.. ----- .--..-- -.--.-----. .1
.i8 II) *******t**.****.**********.************•••****.**.*.*.tt •• I*.**.*",******" I

."\.-.-----------:~~ ~g----- !~~~~~~iJ~~~::I.I~::~II~~:~ :::::s:-lA:::S::::~: I~:;'I)---------------'-.-'---'''-'---''-'--'.-'-----'- -- - .1

.. ._._.__l:? I_!L__._._.... r:r:~lJ.I:Ll".I TplfI.r;h,()_l3q0.r~._~Yp.B~1!? __ !~\:JQ...~~QIj~h,[_lf\l;;I'~_~~9.B1? ._. ._....._.._ ... __... ...._ .. __ .... _.... ......1
13 10 .*.*.*t****.*******************************************t**I.*.,**",*""", \. !I
.1.4 IT 5. 300. .,
15 IN 5. . . ._ .. ._. . ... _... '1
16 10 5.

1 .. 254.0

..,--,:---:-:-----------------_._._----_.__ .•...

ROUTE FLOW IN REACH 210
.002 .01.1

210
3-l00.33

32

------------.-c---~-----.----.---..-.-----.-....-.......--- .-.- ..-. -.--....-.......
.I..

/0 _ _,(:....1 .._

------ _._. -_.- --_._--_._--_._---_._-----_.__.__.----_ _- _- _.._ _.•_--_._-----_ .._----------_._..__.__._-_..__ _..

B{lSIN H'--2 F;:UI>JOFF34 KK 200
35 BA • .1.78

._. .._.__}{~ l:5; g
37 un .74

40 JUO F:UUTE FLrM Ii>J HE{·lLII lUU
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KK 65 HOUTE FLL1l'J IN REACH 65
Rf< 1000. .002 .020 emc 3.0

1<1< 55 ROUTE FL.OloJ IN RE?\CH 55
R~: 200 .. .002 .020 4.0 1.25

I<K 45 B?\S IN J I~UN()FF

BA .031 1.
LS 0 72. 0
UD .57

52

-

:34r:-----------..-~5::.:-:::::.1 ~~_'__ ___'=:::..:..___'__"~=___

56,
i" ~7

~ 58
:~:r 59

L. -------

rI: . ~~-----rt~---.1~i:----.CQI.1[:mE FL.Cll·JS AT 160 _

I,
I, _. ..4~1. .Kt;. L~.Q_ .. J)LY_~·;.I3.:LFLJ;;lJi.~ TO l'i.tl~ INC
r 49 DT BAS-C
[It 50 DI 0 100. 130. 1.50.

5.1 DQ 85. .110. 127.

"
I:: ----.----

_ .. _ _ "UJN_mJI'''.

43 Dn .019 1.
44 LS 0 68. 0

l
'l------··---.1-~------J!!L.--~>f·~ HEC-1 INPUT ---PA(:;E:-'X---------.. ·- '-n

\: -_..---------- LJ.Nf; -lJ'-...........,.--"-....J............_._'-..._•.:;~ .....-....- •.•_3...............,...........1.._._._._.-"_....5_~ .. .......J_'- •._b....................._~-'-.~._................_•.13 '--'- ....._.__._.3..... '.' -' ..LD------- -. -.- ------- ---- ------ _.-. ':I
"

----------_.-..--------._---_.....- - .\

---_._----_._--- ----- -- - - _._-_._----_._- ---._. - - \ :\

-------------·-------·~--f

..

r
I"..

I
::
..

!.
1.25

---------------_..._---- -------- .. __ ..... -_.. - ...__ ....__ .

4.0

o

.015.002

2.

uu
Fl~iJT.l-D--i·l;7[;R(J(3i::;:~F·1Tf::(~i~i,:AGEi:iEE::r-i "r 8t·iXT'i:'(0:~F·-\)Ef~sIoi;l)- ..=F:E:B-i--,-i9[15------ ..---- ... --

OF ENGINEEIlS, THE IIYDRULOGIC ENGINEERING CENTER, 609 SECOND STREET, DflVIS, CA. 9~i6J6

____....:*::c*.:u . _

''''-1'-:1''''':---=3.,.,5----c::-:-o~iEii~iE-, -F--l-_O-~J-S-A-l-'-:5=-5-----------------------
He

u. S • ?\RM'-y' CDHPS

64----- I<K:-'---:-1-::::,----13AST~~s K~<L RUNOFF

1.

60
61

-----_.._----_._._-----_._--_.._----_ ..__._------
I<K 25 ROUIE FLOW IN REACH 25
RK 6::'0.

]-'1

I"~
('

i"'--------
j'"

I~-
1
I" 65 BA .050
I.. 66 LS· 0 72.I" ···,--------·67------uo·---.58-----· .. --

:. 6El 1<1<;.. ~1 CUI'1B INE ...:1...:"·L:::.(:::.'JI:.:,'J:::::S....:.:"c:.T--=5_· ~----_---------

\" '-69 i1C 2.
i" 70 ZZ
1- ......_.,!. _
I",
I..,
t'~' .__. . ~----

,,,

I:: .-------...--..-.- ------------.-------------.-..---.--.--.------.--.------.----.---
I" THE C I TV OF L.J TCHF IEL.l) ptml< l·l{lfJTER DRill N(4GE STUDY
I", Fen;: THE CITY OF LTrCHFIELD PIIEK!...f-------------------::-:----By-i;YiLLOAi;j Ass6c·lilrf~s·:...::.=:.:::......:...:...::.::"------------·----·-..--·-----·- .-..

'JOB NO. 39052/E88-13

I
I
Ir,

- .!

._----_._-----_._---_._..._--_ .._. --- _....(._--------_._-----_._.-----..-.------_._-_.... _..... _._. -_.__...... _-_.. ._. -_._----_.. _.__ .
~ INPU1' FILE: CANL.DAT

DUTPur FIL.E: CANL..UUT

****************************************************************************STAi\l(j·r~F~D·--SC~:1·-2·4::i:i(JuR-;TYf;E I i-Dii~:fF~I-BUTION---- ---- "---------.---.,.-- -~ -- --_ _~ _ -_. __ _ _.
100 YEAH
TO Ii'lfJ I1)~j ~~CllO[JL IWO!J BYI'mm mm IlY",I)Fo:T r\DnD
FI~Cil·i-i.. Il:C11F JEU) 'I~UAi)-iwl:;i~i:;f;-'I\~Jj)"CIW1ELBI~Cf,:'-IW()i)----'-'-----_ ....--.-._--.-.- -.- ..-- ..

*••*.*** •••••*., •••• ** ••• ** ••*••••• ** ••****.*****.****** ••••*.**, ••••• ****••
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UbCflL

- lIII~l~";''',~:;~" -
O. HYDROGRflPH PLOT GeflU - - .. .. - .. .. -

i:

,-
II
1,

I

I
I

--j

-----.-.-------.----.----- "--f
I

-------------._---_.. _--_.. -..----------._----------------------,._--,--_._--------------------- .__.._--_._---_..
HYDROGF<APH I1ULT 1PL 1ED BY .1. .00

" 1....[_- ---.-ll'i.Ul{LlGBf)EH_...litlL-.DBJJTAt:L-__
NMIN 5 MINUTES IN COMPUTATION INTERVAL

IDATE 1 0 STARTING DATE
, J_Tlt:lE -!:tooD__SIOlrLl.N.G_JJ.~lE .. .~ _

NO ~,OO 1,IUt-mER OF HYDf.:OGr;:(IPH OFWINAIES
NDDATE :.? 0 ENDING DATE
NjHll-lIe: ..\X~~j __11'illlJ'IG"":W:ll;;

,,,

1::_·--
~ CO~puTATIrn~ INTERVAL .08 HOURS
I" __, -,- I9..:Lm~_JJ.tLE.._!i!:lli.[; __2_1"_.'i.;Lt!.QJ,ill~_

r ENGLISH UNITS
!1I _

HYDROGRAPH MULTIPLIED BY 1.00
,,'
1".-----------·--- ---------------·--------:-:HYDRO-G-'liAi>j:ji--lUL-T-IPLIE.·1)-8Y-.1.-.-6-0

I
I.

___. .. -__ .. . - I'-
I·

" ...
1

_______--'-llYDROGHP'PH l'IUl:-IlPLlED BY_l_"i1Q. .

RU~IUFF SUt'lN?\HY
. FL.Q_IL!'!:U=.!,!B I C_£..~~.:Lfg._~'-!::_[:fJ!:!.Q. , ,._._ .... _,. ._... _

TIME IN HOURS, AREA IN SQUARE MILES

220 4', . 4.8:':;

210 4B. 4.'}2

200 76. 4.83 23. 6. 5. .18
1.-
!

37.

._---_._-_.-------_._---
.2B

.289.

9.
"1

j
~-~_._----------_._._--_._----_ ...._-------------_.. .,

!

" .

9.37.4.92

190

180

:0'

-------:-----·-l-\Olj'j-Eij- TO

-I-

-I- 170 8. ..c:~ .. 75 '-..0::.. 1. 1.

l'"

-I- l.bO 130. 4.92 39. 10. 10. .30

.......... •.... ."..,-_.- _... --_.-~, -- - ..-._-_.__._._. -_.__._-_._._"_.. -_.- --_._--~-- ---- ._ ..._-_.__._._._..'_._-----~ •.._--- ----,.,_._- .

f~[)UTED TO

DI \)EHb ION TO

65 20 ..

4.'12

4 .. 92

6 .

6.

8.

1.

8.

1.

.. ::.0

.30

. ~so

-_.----- .-. ---------,-------. -- - ,I

J
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~i~)_ ';:on .. t~ ... ..- .. ,- . - -45 lB, 4. :::>0 II 1- 1.

"-"0 _ - - .. -
I'

__ J
I
I

".::::8

.05

.33

---------_.-.--------_ .. - -.. _----_._-_._--_...._-_..._----_.

---------_._~----------_ .._-----_._._-----_._.

-----------------_.._--_._------------------------_._.. _--- ...... _------_...------_._._.-

35 :::;5. 4 .83 10. 3. -,L,

25 34. 4 •En: 10. ~s . '-.L.

15 28. 4, 58 7. 2 .. 2.

5 td. 4 .l~j 17. 4. 4,

-----

*** No.m·1IiL END ...:O~F_-..!1~~E=-~C"_-_~l=__:*~*~· *:!:....... . . . .._.... ._..._. ....

-I-

iI' +

; --------_._--_._--._------------_._--------_._._-_.~---

~ 2 COMBINED AT

,..

r: ...--.--------2--Eot1U-n-N-E--O-.A-.--r------,-------------------------------------------------.---------------...----
I +
i,
I" ---------·f~oijiED-· TO
;.. +
I"I~ --_._--
!' HYDl-;:OGHAPH AT

i"f-----------------
I',·,
;'1

i
~. "

!
1..\

._---------_._----------'--_._--------------_._--_._-----~-------_ ..._--_._---------------_ ..._----------_._----._---.... -

,,,.,
i ----.---.-..----------------------------..-------- ----------_----------- ._. ... .. . .__..__ .._.

".i·-f.

-I'..

-------_._-_._._---------------------_._----------,------_._-------------------------_._---------_..--------_._-.-_._.

,:"

------------- ----------------_._---_._----------------_._-------_._--------_._.... - _.... _-_._--------------_._ ..

--~---------------------------------_._------_._------_._-~----------._----------_._-_ .. _.. _._ ..

-_._-------------------'--- ------_._-----------------------_._-----------------------_.... --------_.... __ ._--_..__.._.

,...--------_.._--_.__.------_._--_._--_._-----------_._-_._----------_._-----

.1
,I

------------- --_.~----------------------_._-------------------_.--- -_._--_ ..._--- -_.- --_._----- _._-_ .._-_...
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r
I:

.------.-------.-.--------.---. --'-1]

rj
:'1
'i

-'1.1
ii

II
1::1

1
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--------------------------------.--_.. __ ....

------_._.----------- .~------------------------_._--_._-- _-_ __._----_ ..- ---------_._.

---_._---------------_._------------- ------_._----_..__..._-_._------_.

-----_:_----_._._--------------
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i"f-----------------------
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HEC-I Printout

Basin I routed to· Litchfield
Road Bypass.



---J" - - - - - - -,- - - - - .. -FLUDD I tVIH·:DC;I({\I"1I P{,C:I<i,GE liFe· __ 01'1 Xl' ::U.:.?I:: VEHSlfJI'O ·-FEB 1., 1'''1~5

U.U. (.\FWIY CUI~P~) UF EhlGLNEEI::E" 'IHE f·IYDFmL..CllnC I:. NEI::rUNG CENTER, 609 SECClND STI-i:EET, !HWIE, C{.\. 9:':'616
-.-- - -.------- --- - ·r..··..·---·----------·-·---~---·------ ;u.u __.. _

-
._--------_._._._._._.._-_._--~-_.~-_._--_.---~--_._---~--~-_. __.._._--' ..._-~---_._ .._._----------------_...----_._..__.- -_.".- _...

I.
j.
I,: --·----- ..------·-------~rli I:--;-IEC-'l VEr~s I UI~ CONTI:~~~~;--:;l~:-(~':~ (J1~S Ex(;:;~- E(~:;::'1 I cs .:-A~::~HE :~~~:;: OF PLA~~-:::~~(:::~~ D TO ..,
II ..::.
:... .------------ --------_ ..._._---_..- .._.-----.__._.-------...__._-_......_.-_.---_..__._------_...__.-._--.__...._----------_..._-_.._-------_.__ ..._---_ ..- ----- -_ .. _-_. _...

:,J- __,t__ -----.--------------------- - .----... .... ._._ .. - Jlli.1~::..1_._!lli::JJI . . ~__~ ..... .. _'.. F{\UE 1.

j'
1'" ------..--,.- .-~.---.- .._....,_._."- .. --_. -.-----.--.----------.,--.-.-.-----.-----------------
t .~
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I~
I
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I
i

I'

i:
i'
I.

!.
•. j

i
I',~

ID ••••••• 1 2 ••••••• 3 ••••••• 4 5 £' ••••••• 7 8 9 10

.......... ._. THE CITY OF LITCHFIEl.D. r-'{\f<1< l'l{\~nEr< DPAINflGE _S...Il,lQ.Y . .. ...
.F()f~' 'flll::: -I:II~; ur-' LIi·ci·il':I t::jj.>- F'i:\I (I< . ------------- ....

BY WILLDAN ASSOCIATES
a'..JB I\!t] .. ::;:.f.J()!.:.\:.?/EUfl~-.l::~,

._----_.__.._---_.
****FLOOD HYDROGRAPH PACKAGE HEC-l (IBM Xl 512K VERSION) -FEB 1,1985

_.. !J,§_,.._0J3.t[:L!;Qm::.?_J1E....r::I~g.J_I'!f~_EJi~L. __ Jf~1I:: tD.'I)I::UE"OL'U c J~~f;q~H~_~J:iI NG _CEJ.~l F~t:..-'-.....§.Q_9.:.....~_G.Q!:m._§.:m[;;f::.l, __D{\V I ~,
... **

LINE

I'"

I

,
ij

:.,
!

i'
I,

17 nc· 31 BASIN I RUNOFF
I "I -------.. I 8---"-- ..-.---- Eli)---':(I:~<l-----' ----------·--i--=----------------.-----.------- --..-.-----.-.-----..---------.--....

1'1 1" PB -, 7"7;~ __. ~. . ~ :ii;) .e!;; ~4~_~=~~ ._~J9~9_._ ..__': 99,~~~_)__~~~~§.Q • 9)·.t~~!.! ~J(~~__:.Q. !.?~2__.,_,Q.~gQ__:..P;;~~=~__~g~~~~::~__. ._ _. -_. ----._. ----..,-'.. -..-'''. ~-_._--_.
!' 21 PC .0290 .0320 .0350 .0380 .0410 .0440 .0480 .0520 .0560 .0600
:-1 22 PC .0640 .0680 .0720 .0760 .0800 .0850 .0900 .0950 .10~) .1050

i>- -- .----- .. -.- "'-' ;~.. ·_--------~;g----~~~!ilo:~: --~~ ~ ;;:: --··-~t.:~;i.::;--:-H~::~- -~·~§~:j--~-;~?fj--:t~~~;----~1~~;;}-:-~b5.:~:--: ~~~:::
,·1 25 pc. 73~)0 .7~:)BO . "7n,o .7910 .0040 .81~)0 .8250 .£l340 .8·120 .B490

:. 26 PC .8560 .8630 .8690 .8750 .8810 .8870 .8930 .8980 .9030 .9080:.I .. ---------··--2T-------F·c----::r-113i:,--.:9i86--::9~;-2;:-,--.9267..-1 --.9300 .9:34:;-)--.9386--.-9·42o--:946cl---:95i)!)------·-- -- --.----. ---.-----
i~ 28 PC .9530 .9560 .9590 .9620 .9650 .9680 .9710 .9740 .9770 .9800
!, '29 PC. 9830 .91160 . 98(~0 .9920 • 9'?5Q.__.._~2'.!-N__c~ • 0005t•. _.!..".Q00IL_-l· O(~~~(~._.1..~.~!!)9~~.. __1.. ------------ ---- ·-··--::;,i:,-·-·-----------....L::s--·-------;S----··--';5:·----·----;)-----------·-
i" 31 LJ[) .::~::::

I.. ... .. }::' z~.z'-_------.j,·----T--------

,..
! -_.._--,----.-_._-
I"

I,
I

,
1..1

I, ..
I" ...------....- ·-·---··-·--·---i:--··--------iD---·-------·:i:fli~-(::·Ti:y-(:ir:,..-i..-I~rElij:.TECD-·f.:;{.\r;i:l;i;:\STI~R-Di~Al:"I;i(.l"(:;E--si:iJiiT·--------..----·--··------·
!"I 2 I D FDH TIlE CITY ClF L ITCHF I ELD FY\HK
~I 3 ID BY WILLDAN ASSOCIATES!.. ----4-·---iD----;i(j"f3-~jO_:-~;C-;(;5:i;E8Ei:.·i:3--- ..-------..------------.----.

i ·f-------.- _..._._~ ._~_~_.. .I.t!f"uL_!'Jf..:.I:: J ...__~_A .!gd?',T.. .... . . . .... _1."1------- "7 ID OUTPllT FIL.E: BIHH.ULlT -------r 8 ID *•••••*•••••••••• *t •••••••••••••• ,t •••*••••••••*••••••••••••• t ••••••••••••••
;." __.__. ..9. !.!l §!01~I)t\I::l) __g:s 24·--HQl.lH, T:r£:.(~J_L.Q I ~>':lH I Et~.l.! Ol~ ._. . ._.. _ ._ __ __ .. .
I.". .10 I D 100 YEJir-<

11 ID TO INDIAN E~HOOL ROAD BYPASS AND DYSART ROAD
i ... ..... _A2 I..I? ..._ F:.Rl:Jto1 ...l. ITC1IF".!EL().f;U"'\D..I:lY.l;':t~?.!? _{~~1I2 __r:I~!·I§:Jc!3ACI';._r.:(l0[)._ ... _. .... ...... . __

1~ ID ••••••• **•••••••••**•••••••••••••*•• ** ••••••*•••••••••••• t***•••••••••••••••
14 IT ~i. 300.
1.~i... .__!.l.'L .~-, .... . .._.. ------.--- ... ------.......--.--.----.--...
.u~ II) 5'.



11·IF·ln FlU·,:: l.ll\U::.DI'tI______tn_Ili_UT. _

t*********.******* •••**1 •••••••• ,.. ,1* •••• ,*,,************,,*******,****
!3T(~J.Il>()I;:D scs ~~4"-Huun, TYPI:~ 11 L .I':IE/UTIUN

__. .__. . . .__. ._. !DO __L!,;.f1.!.L .. . _

I.
·.. TO INDIAN seHOUL nOAD DYP{\BS mID DYBNn nom>

FI;:L1I'1 L I TCHF I ELl) IifJilD BYPASS liND CAI'IELBACK f~OA\)

... _. __ __ ._. *--l*_J_*-_*-.l t *lJ:..._J.*~*_'t_*._._*..:t<J__tl-*.J!: *- *.lI:..*.J.'_LU_j;.~_;u_j,_*..L*_*_H-*JI;"t.U_*.1._*.*_LH*_H_*__*_*_*_*.:t~*;_*_ t:l<:I:. t. '.J' L ._. _
I'

:1
I

1'[

·1
1

I
, I
, I

----
:., _J':13JI\j.LJ;;W~113QL.

PLOT CONTBOL
HYDfWGR,:)PH PLOT SCi1LE

o
o.
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Neolin Avenue Drainage Analysis

In October 1988, Willdan Associates analyzed the drainage along Neol in

Avenue and developed a concept to improve the drainage in this area. The

following isa summary of this analysis.

The general approach was to improve the dra i nage capac i ty wi th in the

Neolin Avenue right-of-way and the pathway which continues south of

Neolin Avenue. From there, the stormwater would be routed into the lake

which in turn would be modified to function as a retention basin. The

purpose of these improvements would be to reduce flooding along Neol in

Avenue and the area south of the lake.

The analysis showed that such a drainage system could be developed and

the results are presented in Table A-I.



Assume 2400 L.F. of roadway and 600 L.F. of pathway need to be changed.

1) Peak Flow Rate 33.4 CFS 50.1 CFS 87.2 CFS 111.3 CFS

2) Street $81,600 $82,560 $83,280 $84,000

2) Pathway 17 ,040 17,160 17,340 17,520

3) Dredging Lake 6,800 10,000 18,200 25,600

5) Total Cost $105,440 $109,720 $118,820 $127,120

6) Cost per CFS $3,157 $2,190 $I ,363 $1,142

. .

Neolin Avenue Drainage

Cost-Benefit Summary

100 Year

TABLE A-I

50 Year25 Year

STORM RUNOFF (ONE HOUR DURATION)

10 Year

ITEM
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Since this analysis was completed, a mora detailed area drainage study

has been completed. The results of this study shows a higher runoff to

the area of the lake than previously calculated. The difference accounts

for overtopping of the Air Line Canal and subsequent diversion of runoff

south along Neolin Avenue. This is in addition to the previously

calculated runoff from the golf course area. The increased flow is now

in the order of 170 cfs which is approximately 50% greater than

originally calculated.
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Desert Avenue Drainage Analysis

· .
In October 1988, Willdan Associates analyzed the drainage in the area of

Desert Avenue/Ancora Drive in order to develop recommendations to reduce

future flooding in this area. The following is a summary of the

analysis.

Because the existing topography runoff approaches this area from several

directions and is almost sheet flo~ because of the very flat slopes. The

runoff then ponds in a relatively shallow basin area. There are some

catchbasins in this area, but like most of the existing underground storm

drainage, it is ineffective during major storms. The total runoff into

this area during a 100-year event is estimated at approximately 80 cfs.

Three alternatives were considered to provide improved drainage from this

area.

1. Convert the park area to the north into a retention bas inand

install new drain pipes to the basin. Although the park area could

provide sufficient volume, it would have to be relatively deep in

order to drai n the pi pes to it. The cost and fi nal depth of the

grade (± 4') would not make this a very desirable solution.
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2. Install a system of drywells. This would be very expensive and

require ongoing maintenance.

3. Develop the area along Indian School Bypass (known as Kiwanis Park)

into a retention basin and provide an outlet from the Desert Avenue

area into the basin. With a basin three feet deep it could store'

about 260,000 cubic feet of water, which represents the runoff

volume of a 50 year event or about 70% of a 100 year event.
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