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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 théir results of the analysis of the existing drainage
system within the developed area and propose potential $o1utions 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 Tlocalized, severe "monsoon-type" rain  storm
produced heavy runoff through the area and caused the flooding of a
number of homes. This event initiated the following:
iy
(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 City. ‘ ..

The bouhdarie§ of the study are shown on Exhibit 1 and are based on an
jmportant assumption. This assumption 1is 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 ;arried out using generally éccepted methods for this

area. The following is a summary:

- Aerial photo maps at a scale of 1 inch = 200 feet with a contour
interval of 4 feet was used to define the drainage basins. The

maps were prepared in 1987.



- 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 intensity, runoff
coefficients, and hydrograph increments have been correlated witH
the Boyle Engineering Study north of Camelback Road in order to
ensure compatibility of combining the two studies 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 followed by a number of potential approaches to the solution of

the existing drainage problems.

DISCUSSION AND RESULTS

l ‘\
.
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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 100-year event,

and may differ from conditions witnessed during low flows when the




i
i
i
1
i
|
I
I
i
i
I
i
I
|

pd?

stormwater will basically follow streets and other defined drainageways.
When high rates of flow occur as during a 100-year event, the drainage
pattern will begin te change. The runoff will overtop curbs and begin to
flow overland, following the general topography of the area. The Air
Line Canal will overtop and divert a major part of its flow overland.
The existing catchbasins and storm drainage pipes become overloaded and
largely ineffective. Consequently, most of the stormwater will flow from
north to south and attempt to exit the area along the Indian School
Bypass. At this point, the combination bf roadway grades, lot grades,
and perimeter walls causes the stormwater to pond until the water 1eve]s‘

are high enough to overtop the obstructions and continue downstream.

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
quantities of this type of storm runoff in order to have a basis for
recommendations to correct the situation.

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

report.
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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 in

Table I, and appears on the following page.

In addition fo 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 listed in Table II and is

contained in thé Appendix.

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

included in the Appendix.
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TABLE 1

HEC-I ANALYSIS, SUMMARY OF OUTPUT DATA

PEAK

- FLOW (cfs)

COMMENTS

49

96

234

<10

47

105

49

Exits Basin through culverts under Indian
School 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. splits  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 Take.

Minor flow exits through catchbasins 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 exits at the
intersection of Litchfield Road into the
Bypass right of way. The balance ponds in
the Desert Avenue area and is eventually
metered out through catchbasins into the
Bypass stormdrain.

Routed difect]y into the Air Line Canal.
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PEAK
FLOW (cfs)

130

48

18
10
19

COMMENTS

Approximately 20 cfs is routed through the
Air Line Canal underground pipe flowing
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
street 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.




POTENTIAL SOLUTIONS AND COST ESTIMATES

The natural topography and the deve]dpment of Litchfield Park have

created a basin effect with respeét 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 Tlimited
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 point where it will not do any damage and can be

managed adequately.

Recogniiing 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 wi11 require negotiati;ns
and agreements before final choices can be made and implemented.
Consequently, the potential so]utibns 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.




Two approaches for the storm drain system have been developed. The first
approach assumes thét the Dysart Channel will be constructed and will
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 summaries are presented below. The

lTocations 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 magnitude of the

potential work and are directional only.
2) They serve as a means of comparing the alternatives presented.

3. They are subject to change as the alternatives evolve and are

further defined based on more detailed design.




With the Dysart Channel

West to East Interceptor: Construct an interceptor along the

southern boundary of the golf course. The interceptor could be a
landscaped low berm and swale 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 pipe. In order to further reduce the peak
flows and related cost of the outlet pipe, it is proposed that the
park at the intersection of Indian School;ﬁggg;and the Bypass be
developed as a detention basin. 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.

Alternative Interceptor: As an alternative to the interceptor

along the golf course, an undergroind storm drain could be
constructed from west to east along Indian School Road starting at
Litchfield Road and to the detention basin. This could be done
within the City’s own Jjurisdiction, however it would be very

costly.

-10-
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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.

Litchfield 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 Litchfield Greens entrance. This 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 culverts, 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 Litchfield Road to a detention basin system and to

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

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

receive runoff from Villa Nueva and the Desert Avenue area. The

costs associated with this element will be depend upon what héppens

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 fhe 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-




Cost Summa:y of »
3 Proposed Storm Drainage Improvements

With Dysart Channel

Cost Estimate

PHASE 1
1. Interceptor berm/swale along south side

of golf course. $180,000
2. Pipeline along Villa Nueva to Indian _

School Lane, into detention basin. v - .. 70,000
3. Construct new detention basin

(Turtle Park). 150,000
4. Outlet pipe under Indian School Bypass _

and pipe or open channel to Dysart Channel. 100,000
PHASE 11
5. Storm drainage on Neolin Avenue and Cart

Path from Fairway Drive to Lake. 150,000

§ Storm drainage on Litchfield Road from

Indian School to new detention basin. 60,000
7. Storm drainage on Indian School from

Litchfield Road intersection to Litchfield

Bypass. 80,000
8. Storm drainage on Dorado Circle to new

detention basin. 25,000
9. Construct new detention basin in park

and connect to lake. 100,000
10.  Construct new pump outlet from lake

and connect to existing storm drain. 30,000
PHASE 111 |

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

to Camelback Road. 50,000
Total Estimated Construction Cost $995,000
-13-
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PHASE

1.

Alternatives

I

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 p1pe11nes
along Villa Nueva.

11

PHASE

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

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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Without the Dysar* Channel

RID Outlet: If the construction 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 Tlandowners for a
drainage easement south of the R.I.D. Canal to allow the runoff to

reach the I-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.

Indian_ School Bypass Channel: The runoff which is now routed to

the south will be conveyed across Indian School‘Bypass in culverts.
From there an existing channel along the south side of the Bypass
will need to be improved and extended to direct the runoff to the

new R.I.D. crossing.

-15-




Cost Summary of
Proposed Storm Drainage Improvements

Without Dysart Channel

Cost Estimate

PHASE I
1. Interceptor berm/swale along south side

of golf course. $180,000
2. Pipeline along Villa Nueva to Indian

School Lane, into detention basin. 70,000
3. Construct new detention basin

(Turtle Park). 150,000

' " 5

4, Qutlet 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

alignment. 330,000
PHASE 1I

Storm drainage on Neolin Avenue and Cart

Path from Golf Course to Lake. ~ 150,000 |
6. Storm drainage on Litchfield Road from

Indian School to new detention basin. 60,000
7. Storm drainage on Indian School from

Litchfield Road intersection to Litchfield

Bypass. 80,000
8. Storm drainage on Dorado Circle to new

detention basin. 25,000
9. Construct new detention basin in park

and connect to lake. 100,000

10.  Construct gravity'outlet from 1ake‘
‘and connect to new channel on south
side of Indian School Bypass. 40,000

PHASE 11T
11. Drainage ditch and culvert improvements

at various locations along Litchfield
Bypass from Indian School Bypass north

to Camelback Road. 50.000
Total Estimated Construction Cost - $1,235,000
-16-




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 golfcourse and pipelines along
Villa Nueva.

PHASE

11

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 1




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 I-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.
Depending upon the final configuration, the estimated construction costs

would be $995,000 for the first approach or $1,235,000 for the second

approach.

-18-
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TABLE 11

HEC-1 INPUT DATA SUMMARY

BASIN AREA (SQ. MI.) CURVE NUMBER SCS LAG (HR)
A 0.113 72 0.86
B-1 0.012 ‘ 72 ©-0.82
B-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
D 0.011 72 0.49
E-1 0.032 72 0.21
E-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.
1 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-1 Printout
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HEC-1 Printout

Basin A routed to sduth end.
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" ba Fi is BAGTING FAL RUNOFF - o
g 65 BA - L0S0 1. -

. bb LS ° 0 2. 0 e e
" &7 up ) .
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. 69 we . 2. -

o 70 12
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CAMIL . DAT
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FILE
(2223322232282
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AR ERK AR AR AR AR BRIk A KRRk RN KE R KRR R AN KA R Kb R kb Sk Kk %




QAGCAL Q. HYDROGROFH FLOT SCALY

5 30 HYDEOGRAFH_TLHE _RATA B
' ~ONMIN . C. B OMINUTES IM COMPUTATION IMTERVAL g
N IDATE 1 STARTING DATE : '

| LTIME ING_TIME - i s e e e e ‘
CROOF HYDROGRAFH ORDINATES ‘
EMDING DATE ‘
EMDING TIME

NDT I

" - COMPUTATION INTERVAL .08 HOURS
"l TOTAL. TIME HBASE 24,92 HOURS

o ENGLISH UNMLTS i

e . FIVDROGRAFH MULTIFLIED BY 1.00 S B ““”ﬂ
}, HYDROGEAFH HULTIPLIED BY _1L.00 3 _ R .?
. HYDROGRARH MULTIFLIED BY 1.00 L
?' o HYDROBRAFH MULTIFLIED BY 1.00 o SRR

HYDROGIRAPH MULTIFLIED RY  1.00

v RUNGFF  SUMMARY
2 FLOW IN CURIC FEET PE
TIME IN HOURS, AREA IMN S

UARE MILES

. » FEAK__ TIME_OF AVERAGE FLOW FOR MAXIMUM FERIOD EASIN HAXIMUM - TIME OF

i OFERAT 10N STATION FLOW FEAK AREA 5TAGE MAX GTAGE :
N + - H-HOUR 24-HOUR T R2-HOUR . R
I . .
in HYDROGRAFH AT _ _ .
i» + S R20 a5, 4.83 - 15. 4. 4. .11 )
i ROUTED TO , T - :
Mo 210 48. 4.9%2 15. 4. 4. 211

™ HYDROGRAFH AT

Mo 200 76. 4.83 23, 6. 5. .18 ¥
zm 2 COMBINED AT R !
I 190 123, 4.83 %7, 9. 9. .28

T T RGUTED 70 ‘ :

4+ igo . 1zE. 4.92 7. 7. , 9. .28 ¥
- HYDROGRAFH AT : - : :
1o+ 170 8. 4.75 z. 1. .o Loz _
P 2 COMBINED AT e ;

A+ 160 130. 4.92 ' 9. 10, 0. .30

TUDIVERSION TQ ' g
v BAS-( 110, 4.92 33, 8. 8. .30

R HYDROGRAFH AT '
T 150 0. 4.92 6. 1. i. 5] |

R ":()“ll’_ D’.l 0 ST s A T e - T vnommmImm e mm e e e
0. 4.9 b 1. 1. L350
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5O &4
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2 COMBINED AT

i. + s 59, 4.8% 10. I, =, 3z

li ROUTED TO T e o
o 25 4. 4.83 10. . - o

? HYDROGRAFH AT

ol 15 28. 4.58 7. . - oS

b 2 COMEINED AT o

o 5 b1 4.75 17. 4. a. .58
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HEC-1I Printout_

Basin I routed to -Litchfield
Road Bypass.
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vk HEG-L IMPUT . FABE L
b LINE 6 0 S S SN SR SUT R T PUUO - S i
b 1 1D THE CITY OF LITCHFIELD FARE MASTER DIRATNAGE STUDY o i i
B 2 D FOR THE CITY OF LITCHFIELD FARE,
e - D BY WILLDAR
- 4 1D JOB NO. 3905 T
5 1D
2 b iD
7 1D T o e
& D
i 9 1D e
e 10 1D
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{ 14 1T il 300, .
S R 1. IN S - S S
v 14 In 5.
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N 1.
e
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e G L2830 LQB&D L9890 L9920 . 9980 L9980 1.0000  1.0000 1.0000 1.0000 .
e o LS o 75, o .
j+4 un
I 2 . . )
ivv 1 k¥
i FLODD HYDROBRAFH FACKABE HEC-1 (1EM XT 512K VERSION) ~FER 1,1983 ‘
S __U:S. ARMY _CORFS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENVER, 409 SECOND STREET, DAVIS, CA. 93616
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t HE LI D]

&2 LT
FEAKENELREAERER AR AR
24-HOUR, TYFE 11 L

SRIBUTLON

B2 2222222 TSR R SIS ESESIEL SRR S

4 TO INDIAN SCHODL ROAD BYFASS AHD DYSART ROAD N o o
FROM LITCHFIELD ROAD BYFASS AND CAMELBACK RUAD
' - S 3 AR KRR ROER IO SAR AR FOR K AR FORAOK KOk KKK AN ¥R X 30RO R AR R bRk Xk _ L
) ;
i 16 10 OUTFUT CONTROL VARLABLES
L | FIRINT CONTIROL . S
I FLOT CONTROL
[ ascaL HYDROGRAFH FLOT SCALE
L, T HYDROGRAFH TIME DATA - I
b NMIN S MIMUTES IN COMFUTATION INTERVAL
- IDATE 1 O STARTING DAYE - e
o ITIME 0000 STARTING TIME
g NG 300 NUMBER OF HYDROGRAFH ORDINATES
NDDATE . 2 O _ENDING DATE R o
NDT LHE 0055  ENDLNG TIME
o, COMPUTATION INTERVAL OB HOURS 3 .
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ENGLISH UMITS e
: WaRNING 4% TIME INTERVAL IS GREATER THAN .Z9KLAG
i HYDROGRAFH MULTIFLIED BY 1.00 h T
|
. e RUNOF N . - .
E FLON IN CUBLC :
g TIME IN HOURS, IN SUUARE MILES
b
L . FEAKE  TIME OF AVERABE FLOW FOR MAXTHUM FERIOD BASIN MAX THUM TIME OF
g OFERATION STATION FLOW FEAK AREA STAGE MAX STAGE
W« . &-HOUR 24-HOUR 72-HOUR . e
HYDROGRAFH AT )
W 3. 48, 4.17 6. 2. z. .04 U
WAL END OF HEC—1 ### T
il'- —_— -~ o —— - S — -
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HEC-1 Printout

Basins G, H, and T€- routed to
south end.
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r THIS HEC-1 VERSION CONTAINS ALl DFTIDNS EXCEPT ECONOMICS, AMD THE NUMBER OF FLAMS ARE REDUCED TO = f
| ——mmme v s
b HEC-1  IMPUT FaGE_ 1 e
“ LINE 0 . SR RT SRS ; SN AR - S A - A - S 10
1 10 THE GITY OF LITCHFIELD FARK MASTER DRAIMAGE STUDY e
2 In FOR THE CITY OF LITCHFIELD FARE
o 3 1D RY WILLDAM ASSOCIATES e
bl 4 in JOR NO. 39052/E688-13
ks 3 D . ’
= 6 1D INFUT FILE: BACH.DAT e
7 1D QUTFUT FILE: BACH.OUT
%} 1D EEEEERRRERKE KRR KRR KRR R R R KA R RN R R XK AR KR RN AR AR KRR Xk R
i i in STONDARD 8CSs 24-HOUR, TYFE 1@ DISTRIBUTION —_—
i 10 D 100 YEAR ’
o 11 1D TG INDIAN SCHOOL ROAD BYRABS AND DYSART ROAD
s 12 ID FROM LITCHFIELD ROAD BYFASS AMD CAMELRACE ROAD . R
%“ 13 1D ##**t****ﬁ*\*$##*#¥*&#$**t*#ﬁt*#t*****x***#***x¥**Y$i*3$$***¥t#*X#***i*t#t*#
= 14 IT 3. F00 .
5 15 In N .
E" 16 10 3.
i 17 T RRO BASIN G RUNOFF e e [,
u 18 P AT 1.
v 19 2,77
20 e a8 1y Ealalzie] 11O L0140 L0170 .QQQO - k4 02 An o
o =X} LOR%0 LQ3R0 LOESE0 L0380 0410 0440 « 0480 L0520 560 L0600
22 LO&A0 0680 LO7R0 0 L0760 & . 0850 - P00 L0910 L1000 L1050
T 1100 L1260 . 1400 .1470 . 1350 Y 4 o ) ~ ~
] 24 L1810 L2180 CERT70 §] L2870 JTOFO T
2% L7ES0 7210 LBLR0 L8340 -B490
2 L BRAOQ . B750 8870 - 8580 7080 I
" =5 L5130 5 L9260 ; L9340 9420 L9500
" 2 LIRS0 L9560 L9620 9650 . 2680 2740 -5800
29 L9830 . 9840 L9890 L9920 LG50 L9980 1.0000  1.0000 1.0000 o
=0 ] T 0 .
1 A .
iz 32 b 210 ROUTE FLOWS  IN REACH 210
' 33 R 3400, 002 LOLL 4.0 1.25
[ HHSIN -2 RUMOFF
BA 1.
L5 70, O U

180 ROVTE FLOW TR RIEACH 1EO
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. e -I e F “’ -53“*41-'%"‘1- il EHE O R NN BN S B B
44 L5 0 - 6B 0
5 45 up .66

T4 THEG-1 INFUT ' FAGE 2 S
- LINE IDoveenondoeecesa®onuneeedosonenaflonneeseDaoeneeaboenonnaTonososeBossneraBansnsalO o IR
a6 KE; 160 COMBINED FLOWS AT 160 . .

I 47 HC 2.

" 48 ) kb 1830 DIVERT FLOW TO AIRLINE CANMAL

49 DT CANAL T T
: ilu) DI (v} 100, ; 180, } o X
S1 DR 0 15, 23. * e j
- 82 08 140 ROUTE FLOW IN REACH 140

i ks Rk 2200, L 006 LQE0 20, 10,

i

: 54 A% ] BAGIN C—-3 RUNOFF
o 95 BA . 104 1. )
b 56 L5 [X) 2. o ‘ - e

57 WD b7

a8 (A 120 COFIRINED FLOWS AT 120

4 59 HE 2
N
; &0 K 1o FOUTE FLOW IN REACH 110 - B ToTmTmem
&1 ik TO0. . L0054 L0R20 20. 10. !

i 62 K 100 BASIN C—4 RUNOFF
i 3 BO L0119 1.

. 64 LS O 73, 0O . . R
65 _up bl . ‘

it b6 Bk - g0 COMBINE FLOWS AT 90 °

b 67 HC 2 T

- 468 bk 80 ROUTE FLOW TN _REACH 80 e
69 _ RE. 350, L0071 L0220 20, 10,

- 70 tk 70 BASIN C~Z RUNOFE - e - e

- 71 BA LO06 1. ]
. 72 LS ) TR 0 .
. - 73 un L850 -

74 KK 60 COMBINED FLOWS AT 60 :
] 75 HC 2 - ;

REWITE. F
700 . OET

WoIN REACH 30

S0, 10.

78 Kk 40 BAGIN -2 RUMOFF
79 BA L0467 ’ L. S I

80 L5 o 7. [§)
81 un 1.06 :
L ' HECG- 1 INPUT _ Pl n S

LT 0 S . 2 e S < T T - Feeenn 10

BOUTE FLOW TN REACH 20
LOER
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HYDROGR

RUNOFE SURMFARY

1.00

ar un L.26
“ ] . R
L 88 E 10 COMBINE FLOWS AT 10 :
5 89 HE 3 ;
ol 90 17 o ) .
R EREY :
: FLOOD HYDROBRAFH FACKAGE MEC—1 (LBM XT S12K VERSIOM) ~FEB 11935 :
U-5. ARMY CORFS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SEGUND STREET, DAVIS. CA. )
e EXE¥
THE GITY OF LITCHEIELD FARE MASTER DRALNAGE STUDY _ ;e
y FOR THE CITY OF LITCHFIELD PARE : -
) A ' BY WILLDAN ASSOCIATES
. JOB NO. I9052/E88-13 B
INFUT FILE: BACH.DAT ]
B OUTPUT FILE: BACH.GUT . ) _ Bt
I N ;
y STANDARD $CS 24-HOUR, TYPE 11 DISTRIBUTION ,
100 YEAR _ . e :
T INDIAN GCHOOL ROAD HBYFASE GND DYSART ROAD X
: FROM LITCHFIELD ROAD BYFASS AMD CAMELEACK ROAD :
: FREREREERERR AR AR R N A R R R AR RS R SRR R Rk .
16 10 OUTEUT CONTROL VARIABLES b
IFRNT - 5 FRINT_CONTROL o L o
IFLOT 0 FLOT COMTROL 3
wsCAL 0.  HYDROGRAFH FLOT SCALE i
. iT HYDROGRAPH TIME DATA T
. NMIN 5 MINUTES IN COMFUTATION INTERVAL
o IDATE - 1 Q {TING DATE — e
" TTINE OO0 NG TIME .
NG F00  NUMBER OF HYDROGRAFH ORDIMATES
B NDDATE L2 O ENDING DATE e
- NDTIME G058 ENDING TIME
COMFUTATION INTERVAL 0B HOURS e -
- TOTAL TIME BASE  24.92 HOURS ™
. EMGLISH UNITS _—
“ ‘ HYDROGRAFH MULTIFLIED BY 1.00 '
" HY DROGRAFIH MULTIFLIED BY  1.00 T T '
HYDROGRAFH MULTIFLIED BY  1.00 . . o 2
J HYDROGRAFH MULTIFLIED BY 1.00 i
HYDROGRAFH MULTIFLIED BY  1.00 i B T -
- HYDROGRAFH FMULT IFLIED BY  1.00 _ -
HYDROGRAFH MULTIFLIED BY . 1.00 h



CFERAT L0

TOSTATION -

“ bk 1 1M

“’ B .

AVERAL

BASIN
AREA

MAX T UM

AWOFOR MAXIMUM FERIOD

TIME

STAGE . MAX 570

HYDROGRAFPH AT

- SoHOUR

24-HOUR

F2-HOUR

~ 220 49, 4,83 13, 4. 4. 211 — -
: ROUTED TO
o+ 210 48. 4.92 15. 4. 4. 1 B -
HYDROGRAPH AT
" + 7. 4,83 23 b, S. .18 e e o
& COMBIMED AT
' + 190 125, 4,833 57 . 9. ?. .28 - e
K ROUTED TO :
+ : 180 L 25, 4.92 7. 5. 9. o2 e
HYDROGRAFH AT
> + - 170 8. 4.78 . 1. 1. .02 -
2 COMBINED AT .
+ 160 130, 4.92 9. 10. 10, e e
; DIVERSION T0O :
+ CaMAL, B0 A.95 s . i R - .
HYDHOGRAFH AT
+ 150 L10. 4.92 53 g. a. .30 R :
ROUTED TO
. + 140 10% . %, 00 et 3. a. 2320 _
HYDROGRAFH AT
+ n 130 54, 4.75 15, 4. 4. .11 o

2 COMBIMED AT

4.92

ROUTED TO

116

5,00

HYDROGRAFH AT
' + 100 10, 4.67 E. 1. i. L02 L
" 2 COMBINED AT
. + 0 164, 9,00 ai. 1%, 12, - 43 I
.
’ ROUTED TO .
' + a0 L4, $.00 51, 13, 1z, =45 . R
HYDROGRAFH AT
-+ 70 4. 4.50 1. 0. 0. .01 R
2 COMBINED AT
: -+ &0 166 . H.00 Dl 1i. 13. ) .
ROUTED TQ
+ 80 166, .00 D 13, 13. L A% L A L
HYDROGRAFH AT
+ A4 24 . G.17 D 2 2. LO7
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" THIS HEC~1 VERSION CONTAINS ALL UFTIONS EXCEFT ECONOMICS, AND THE NUMBER OF FLANS ARE REDUCED TO 3 :
HEC=1  THEUT "
LINE L < U SN | DS - D S T - T S 10 .
1 D CITY OF LITCHFIELD Ff ASTER DRATHAGE STUDY I
2 [ §9) Fcn\ THE CITY OF LI : i
1 D BY _WILLDAN Aﬁnn1rn1pv e e i
4 b JOB NO. Z90%2/E88-13
3 D
& 1D INBUT. _EILE: C1C2.DAT e e e
7 D QUTEUT FILE: CiC2.00T
8 1D EEEERE R RN R R RN R R R AR E R KRR R R RN A KK KR KRRk KRR AR KA ¢
Q I H5TANDARD._SCS_ 24Kt "x. IYEE 1 DISTRIBUTION _ - 4
10 D 100 YEAR S !
11 9)) - TO INDIAN SCHOOL ROAD BYFASS AMD DYSART ROAD .
12 1D FROM LLITCHEIELD _ROAD . BYEASS  AND_CAMELBACE _ROAD.____ e N
13 in *t**k*#**f**m##t*t**t****xxt***m***xx**ttt#*vt#*»t**t*%xx**x***»t*xx*x*xt**t
14 IT 5. 200,
15 1 5 :
16 10 5. N
17 Kk L3 BASIN. C=2 RUNOEE. S
8 BA Q67 1.
19 FR .77
20 BC 2Q Q20 Q050 QO8O 0110 Q146 Q170 0200 Q2E0 QZ&EQ . e
21 FC L0290 sl LERO Q380 0410 0440 . 0480 L0320 L0560 Q6L
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23 e 1100 11580 1260 ... u_”*Aidnu_~_.i47u 15580 1630 1720 - e e et 1
24 FC .lBJH » L2180 N o 5370 L3870 L6630 L7070
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.8 ] 72 0 .
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32 (254 62 ROUTE FLOWS IN REACH 62
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3h 1.5 [} 72 [#) — B E e —— ——
37 un 1.26 f
%. A 60 COMBINE_FLOWS AT _ 60 . . R
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THE CITY OF
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BY WILLD
i . JOB MO. 390

LITCHE IF’[ D PARE MASTER DRAINAGE STUDY
] ELD-EARK BT TSI SIS

INFUT FILE: CLC2.DAT
QUTFUT FILE: CLC2.0UT
— _x**u\\xnuxHHMMMHHHHH&H*HHumunu»ux*tu“uuk*uxu*x****__ e e e e e
STANDARD SCS 24-HOUR, TYFE 11 DISTRIBUTION
100 YEAR
TO _INDIAKN. SCHOOL. RUAD._BYFASS _AND. DYSART _ROGD .. e e el e emae s
; . FROM LITCHFIELD ROAD RYPASS AND CAMELBACE ROAD i
(PSS F SRS SRS IET LTSS EL TS ETRET TS LTSNS ISR I ICIF LSS IS T S TSRS f
e — e s n H

16 10 GUTFUT CONTROL VARIABLES

. IFRNT S FPRINT CONTROL
S IPLOL O FLOT. COMEROL et e 1 e i e e arm o
" ascaL 0.  HYDROGRAFH FLOT SCALE )

1T HYDROGERAOPEL. TIME _DATA — . v e s
: NFIN | INTERVAL ) B

IDATE 1 !
o LT IME "’in e i e o — e e o+ e i aen - . B
1 i BT ""'-'-!l'l"\ FE3
LUFU AL LUN LR EERVOL. LB HUURS
— . TOTAL TR BASE 2428 _HOURS [ —
ENGLLISH UNITS
: HYDROGRAFH MULTIFLIED BY 1.00 L.

- HYDROGEAER _HMULTIELIED _BY 1 .00 - e

" T RUNOFF  SUMMARY
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AREA STAGE MAX STAGE

AU FEAK
b o OFERATION STATION FLOW CAK
+ &~-HOUR 24-HOUR 72—-HOUR

v HYDIRDGRAFH AT _ . _ ,
S a7 4, .17 . z. . . .07 y
. ROUTED TO -
T+ &2 24. 5.5 9. 2. 2. .07 )
HYDROGRAEH AT . |
+ 61 L8z, 5.4% 2 b, 5. .16
- 2 COMBINED AT ) 3
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HEC-1 Printout

Basins G, H-2, H-1, °partial C-5,
partial B-2, routed along a berm
on south side of golf course.
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SAGE 1
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2 5 ID : g i '

g b 1D INFUT FILE: STML.DAT . e
: 7 n QUTEFUT FILE: STHML.OUT -
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14 1T B, EO0.
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17 kK T 220 BASIN G _RUNOFF _ e e
b 18 BA 106 1.

- 19 FE X.77
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Neolin Avenue Drainage Analysis

In October 1988, Willdan Associates analyzed the drainage along Neolin
Avenue and developed a concept to improve the drainage in this area. The

following is . a summary of this analysis.

The general approach was to improve the drainage capacity within 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 Neolin

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. i




Assume 2400 L.F. of

ITEM

1)
2)
2)
3)
5)
6)

Peak Flow Rate
Street

Pathway
Dredging Lake
Total Cost
Cost per CFS

Neolin Avenue Drainage

Cost-Benefit Summary

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

STORM RUNOFF_(ONE HOUR DURATION)

10 Year 25 Year
33.4 CFS 50.1 CFS
A$81,600 $82,560
17,040 17,160
6,800 10,000
$105,440 $109,720
$3,157 $2,190

50 Year 100 Year

87.2 CFS  111.3 CFS
$83,280  $84,000

17,340 17,520
18,200 25,600

$118,820 $127,120
$1,363 $1,142

TABLE A-1




-

Since this analysis was completed, a more 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 ’previous1y
calculated runoff from the golf course area. The increased flow is now

in the order of 170 cfs which 1is 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 1is a summary of the

analysis.

Because the existing topography runoff approaches this area from several
directions and is almost sheet flow 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 durin§ 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 nofth into a retention basin and
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 drain the pipes to it. The cost and final depth of the

grade (+ 4’) would not make this a very desirable solution.




2. Install a system of drywells. AThis would be very expensive and
require ongoing maintenance.

3. Develop the area along Indian School Bypass (known as Ki@anis Park)
into a retention basin and provide an outlet from the Desert Avenue
area into the basin. With a basin three feet deep it cou]d 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.

04-LP-6
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