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October 2, 1989

City of Goodyear
119 North Litchfield Road -
Goodyear, Arizona 85338

Attn: Mr. Paul Walker
City Planner

Re: Litchfield, Phase 1
Master Drainage Report

Dear Mr. Walker:

John B. Nelson, P.E, RLS.
Ronald ). Mlnarik, RLA.

David L. Maguire, R.L.A.

Ashok C. Patel, P.E., R.L.S.

Karl Hirlinger, PE. \
Richard Alcocer, R.L.S. =
Newell Roundy, R.LLA.
Michael G. Rhodes, P.E.
Richard R. Norton, P.E.

Paul W.R. Hoskin, P.E.
James D. Lemon, P.E., R.L.S.
Steven M. Verfurth, P.E.
Cathy Caris-Hare, R.L.A.
Earl Swetland, R.L.A.

James C. Spofford, P.E.

We are herewith submitting two copies of Master Drainage Report for

Litchfield, Phase I (800 Acres) for your review and approval.

The report 1is prepared in accordance with the recommendations and
guidelines previously established in the Conceptual Master Drainage

Report for the entire Litchfield project (9000 acres).

Litchfield Phase I will be designed in several segments.

For example,

we are submitting the Litchfield Road paving plans first and therefore
we have included detailed hydraulic calculations for the Litchfield

Road improvements.

To facilitate your review, the report includes a , .

concept grading +plan to give you an overall "big picture" of all the

infrastructures.

The second submittal, on Thomas Road, will follow in about two weeks .
At that time, a supplemental data on hydraulic calculation for Thomas

Road will be provided.

Similarly, we
with the Dysart Road, and Collector Road submittals.

intend to provide supplehental hydraulic calculations

Please note that the Collector Road alignments are now being set

within Phase I by the planners and Golf Course Architect.

Once the

alignment and parcel layouts are finalized, we will refine the grading
plans. At that point, a detailed channel hydraulics as well culvert
details will be submitted for your review.




City of Goodyear

Re: Litchfield, Phase I
October 2, 1989

Page 2

Should you need any clarification regarding this report, please do not
hesitate to call.

Sincerely,

COE & VAN LOO
Consulting Engineers, Inc.

A 2 | —LS—

. Patel, P.E., L.S
Senior Vice President
Project Manager

ACP :mm
CVL-2-1857

cc: Duane Black, SunCor
Dan Haas, SunCor
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INTRODUCTION

General Background;

SunCor Development Company is planning to develop a 9,000-acre
Master Planned Community in the wvicinity of.Litchfield Park. The
site, known as Litchfield, is éf an irreguiar shape and is generally .
bounded by Interstate-10 to the south, Camelback Road to the north,
Citrus Road to the west and Dysart Road to the east. The overall
project 1is ;anticipated to develop over a 25-year span, with the
initial development, Litchfield Phase 1, to be developed‘at this time.
Phase 1 cénsists of approximately 800 acres and is reétangular in
shapé. - It is generally goundgd by Interstate-10. to the south, Thomas
Road to the north, Litchfield Road to the west, and Dysart Road to thg
east. Refer to Pl#te 1 for the'vicinity aﬁd approximate boundary
location. Phasé 1 is under the governmental jurisdiction of the City
of Goodyear.

Purpose

The purpose of this report is to provide detailed hydraulic
analysis to .substantiate the design of drainage facilities for the
development of Litchfield Phase 1. This report will address local
hydrology, channel hydraulics, culvert crossings, street hydraulics
and storm drain for the major streets to be improved within Phase 1.
The roads include Litchfield Ro;d, Dysart Road, Thomas Road, and the

interior collectors.

Previous Report

Coe and Van Loo prepared a Conceptual Master Drainage Report for

Litchfield Park Development Master Plan (CMDR) in March 1989 and



revised it in September, 1989 (ref. 16). The report contains exten-
sive background on the overall project, including a conceptual
hydrologic and hydraulic analysis of the project drainage system. The

CMDR contains brief descriptions of numerous reports that are relevant

to the overall study area. Additionally, it goes into great detail
about the offsite and onsite watershed to the overall development, and
the man-made improvements that affect runoff to the project site.
Refer to the CMDR for an extensive overview of the project. Based on
discussions and meetings with the City of Goodyear, the CMDR is in
Ageneral conformance with the City requirements. It is anticipated to
be approved by a resoiution by the City Council in the month of
October, 1989,
2.0 DESCRIPTION OF WATERSHED
2.1 General
The terrain throughout Phase 1 and its watershed is relatively

flat, sloping southerly at -an average slope of about 0.25 percent.
Presently, the majority of the onsite watershed is being used:for
agriculture purposes, while the offsite watersh;d consists of agricul-

~ture and urban uses. Typically the agricultural land has been leveled
and terraced, this leveling along with roads and irrigation ditches
have caused some diversions from the natural flow patterns.

The hydrology within this report is based on the assumption that

the offsite watershed extends to Camelback Road. The area of this
project near Camelback and Dysart Roads is affected by a small

watershed generally bounded by the Dysart Drain on the north and

Dysart Road on the west. This watershed contains Litchfield park Dam

' VL
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and because of its existence, the peak flows at Camelback Road near
Dys#rt Road afe impacted.

The CMDR addresses other reports and the computed flows to this
area. It is in general agreement that the existing channel along
Camelb#ck Road, that carries this flow to the Agua Ffia River, is not
adequate. Additionally, recent flooding of the urbanized area south
of Camelback Road, confirms the need £for increased flood control
protection. It is assumed that this concern is being resolved by
the Flood Control District of Maricépa County and the County Highway
Department.

‘2.2 Rainfall Seasons

There are two separate rainféll seasons. The first occurs during
the winter months from November to March when the area is subjected to
occasional storms from the Pacific Ocean. While this is classified as
a rainfall season, there can bg periods of a month or more in this or
any other season when practically no precipitation occurs. The seéond
rainf;ll -period occurs during July and August, when Arizona is sub-
jected to widespread thunderstorm activity - whose moisture supply.
originates both in the Gulf of Mexico and along Mexico's west coast;

‘These thunderstorms are extremely variabie intensity and location.
2.3 Runoff Characteristics

Generally, runoff occurs only during and immediately following
heavy precipitation because arid climate and drainage characteristics
are not conducive to continuous £flow. The watershed consists of
hydrologic Group B soils (Ref. 9). Much of the watershed is farmland

with recently tilled- soil, irrigation ditches, berms, and tailwater

YL
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ponds, all of which will reduce runoff. Generally, infiltration and
transmission losses are expected to be high.
3.0 HYDROLOGY
3.1 Methodology

Two hydrologic methods were used on this project. Hydrology for
channels, culverts, and other features with large tributaries was
based on the HEC-1 method used in the CMDR. However, the rational
method was used for small tributary areas such as right-of-way. |

For the rational method, C-values were based on the Goodyear re-
quirements (Ref. 3). Intensities were based on the ADOT method
outlined in Reference 5, and times of concentration were based on
overland and street flow. |

The Soil Conservation Service (SCS) method within the HEGC-1 com-

- puter program was used to estimate the peak flows for the 10-, 50-,
and 100-yeaf frequency storms. The SCS Type II rainfall distribution
was used for thg 6-hour storm. Refer to Table 1 for précipitation
data. Aerial reduction factor for the 6-hourv§torm on this watershed
is in the vicinity of 93% to 97%. However, due to the'complexity of-
the watershed, and the small local watershed subareas, this factor has
been omitted.

A  computerized rainfall/runoff model was developed for the
watershed wusing the U.S. Army Corps of Engineers Flood Hydrograph
package (HEC-1). HEC-1 wuses qumerical_ parameters to describe the
amount' of temporal distribution of rainfall, the runoff characteris-

tics of the watershed, and the hydraulic properties of channels that

collect and convey the direct runoff to concentration points. The
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computer output provides runoff hydrographs at user selected
locations. These hydrographs can be used to design drainage channels,
retention basins, or to evaluate the capacity of existing drainage
facilities.

The kinematic wave  option was used to determine the hydrologic
response of the sub-basin areas and for routing the resulting
hydrographs through the tributary channels of the basin. This option
was  selected Dbecause runoff processes can be simulated uéing
measurable geographic features such as overland flow elements and the
shape, boundary roughness, 1length, and slope of channel elements.
Unlike wunit hydrograph 'techniques,-the kinematic wave approach also
provides for a non-linear response of runoff characteristics, i.e.,

peak discharge does not necessarily increase linearly with direct

_runoff when using the kinematic wave methodology.

A network of sub-basins and connecting channels was configured
that simulates the mnatural . drainage pattern in the basin. Plate 2
presents an 1illustration of the drainage patterns, sub-basin bound-

aries, concentration points wused, and a schematic diagram of the-

model.
3.2 Modeling
For the CMDR, the sub-basins were delineated based on USGS 7-1/2
minute quadrangle maps for the upper watershed, detailed topo in the
viecinity of the site, and extensive field visits. Curve numbers were
based on the SCS TR-55 for the appropriate land use.' Refer to Table 2
for a list of the curve numbers used for this CMDR. At the request of
the FCDMC, it |is as;umed that 40% of the farmland was no longer in
1200-05
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production and reverted back to natural desert. Therefore, the curve
number used for farmland was weighted 60% farmland and 40% desert. We
feel this is a very conservative assumption. Lag times were based on
602 the time of concentration kLag = 0.6 Tc). Time of concentration
was calculated based on the upland method. Flow velocities used in
the upland method were based on estimated flows and field estimated
cross sections, Similarly, the data for the kinematic wave routing
method was based on field investigation. There are many flow splits
that occur in the upper watershed. These splits were modeled based on
field investigation and the available topographic mapping.

For fhase 1, a detailed HEC-1 model has been produced and incor-
poraﬁed into the overall HEC-1 model. Input parameters for this area

were based on the  proposed land use and anticipated mass grading.

_Concentration points were chosen such that sufficient hydrology was

available to adequately design the required hydraulic structures.

4.0 EXISTING CONDITIQNS
4.1 General
The tributary area that'impacts Phase 1 is generally bounded on -
the Qest by Litchfield Road, on the east south of the RID canal by
Dysart Road, on the east north of the RID canal by approximately one-
half mile east of Dysart Road, and on the north by Camelback Road. The
delineation of Camelback Road as thé northern boundary of the
watershed, is based on the assumption that the existing flobding con-
cern along the Camelback Road, is currently being resolved.
Many factors affect the flow that reaches the site. Numerous
streets, channels, irrigation diﬁches, and berms direct and divert
1200-05
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flow in the watershed. Flow from the urbanized area (bounded by
Camelback Road, Indian School Road, Litchfield Road, and Dysart Road)
flows onto Indian School Road where a small portion is collected in a
large (54") storm drain. The storm drain outlets into a sump sbuth of
the RID canal and west of Litchfield Road. The flow not collected in
the storm drain continue; south across Indian School Road where it
combines with runoff from tributary farmland. This flow is backed up
north of the RID canal until it overtops the banks. Since the canal
has very limited capa;ity, the flow overtops the south canal bank and
continues ‘southerly as sheet flow across the farmland. This flow con-
tinues across the site.

Between Bullard Avenue and Dysart Road there is a system of reten-
tion basins immediately mnorth of Interstate-10. These basins were
designed to protect I-10 and to provide borrow*matérial for the con-
struction of the highway. The basins were designed to retain the 50-
year runoff from  the future developed tributary. The tributary for  _
ﬁhese basins extends as far north as Camelback Road, from just west of
Bullard Avenue to just east of Dysart Road (Ref. 13).

Refer to Plate 2 for an overview of the existing drainage patterns
and HEC-1 schematic.

4.2 Floodplain Maps

The Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona
and Incorporated Areas, Map number 04013C2080D, effective daﬁe: April
15, 1988, aé published by the Federal Emergency Management Agency

(FEMA), indicate the area of Phase 1 to be in Zone "B".

1200-05 : ‘ LVL
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Zone "B" as defined by FEMA is:

Areas between limits of the 100-year flood and 500-year
flood; or certain areas subject to 100-year flooding
with average depths less than one (1) foot or where the
contributing drainage area is less than one square mile;

or areas protected by levees from the base flood.
5.0 POST-DEVELOPMENT CONDITION

5.1 General
The site is to be developed into a multi-use develqpment consist-
ing of single family housing, multi-family housing, commercial space,
-office space, and othe; uses (see Plate 4). Several amenities, in-
cluding greenbelts and a golf course are to be included in the
| project. With the development or this project, thé offsite flows will
be collected and channelized across the site. Local flows will be
éollected in street flow and storm drains, to outlet into the channel
system at strategic locations. Within the scope of this report, a
hydraulic design of major elements of the dra%nage system is included
in the appendix. The system is designed base on generally accepted:
engineering practices and in accordance with local requirements.
5.2 Drainage Concept
A system of channels 1is proposed to convey offsite and onmsite
storm water runoff. Sheet flow from north of Phase 1 impacts the site
at Thémas Road. This flow is to be collected and concentrated in tem-
porary collection channels, just north of Thomas Road. The
concentrated flow crosses Thomas Road through culverts at two loca-

tions, 900' east of Litchfield Road and 1800’ west of Dysart Road. As
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the land north of Thomas Road is developed, and the drainage system
proposed in the CMDR is completed, these temporary collection channels
can be abandoned.

The offsite concentrated flow combines with local onsite runoff
while it 1is conveyed across the site through a system of channels.
The channels are located within the golf course where applicable, and
cross the streets through culverts, dip sections or a combination.
The concentrated flow then outlets into the ADOT retention basins at
the south end of the property.

5.3 Channels

The channels within' the project are designed‘to convey the ex-
pected 100-year flow with 1 foot of freeboard. The channels are to be
earthen, grasé lined, riprap 1lined, decomposed granite, or a
combination. Channel hydraulics are based on Manning’s normal depth
computations and culvert headwater where applicable. Refer to the ap-
pendik_for channel hydraulics calculations. -

5.4 (Culverts

Concrete box culverts or pipe culverts are used where the channels’
cross the roads. The culverts are designed for 100-year dry cros-
sings of the arterial streets, collector streets and primary parcel
access, The secondary parcel access roads are designed to a lesser
standard such as a dip section with low flow pipes. The culvert sizes
and types have been designed based on "Hydraulic Chafts for the
Selection of Highway Culverts, HEC 5" (Ref 7). Refer to the Appendix

for culvert hydraulies calculations.

1200-05 LVL |
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5.5 Street Hydraulics

The streets will be designed to carry runoff from'the 5-year storm
between curbs. Additionally, the 50-year flow‘ should be carried
within the cross section between buildings, and the finished floor
elevations should be above the 100-year storm, in accordance with the
City of Goodyear requirements (Ref. 3). When the street capacities
are exceeded, the éxcess flow is to be removed from the road and put
in a storm drain or channel. This policy is Being used per the City
of Goodyear requirements.

Curb opening type catch basins are being used to take flow from
the streets into storm drains. The catch basins have been designed
based on the "City of Phognix Storm Drain Design Manual® (Ref. 10).
Storm drain pipes havé been designed to be in partial flow, full flow,
or pressure flow. The Manﬁing equation and the Bernoulli equation
have been wused to evaluate the capacity and hydraulic grade of the
storm drains. Catch basin and storm drain calculations have been cém-
puterized on a spread sheet pfogram.

Storm drain and catch basins have been-designed for Litchfield
Road, Thomas Road, Dysart Road, and the interior collector street..
The hydrologic and hydraulic analyses- of these streets and storm
drains are included in the Appendix, Calculations 1 throggh 4,

5.6 Grading Concept

A mass grading concept plan is included in the appendix of this

report (Plate 5). This plan is preliminary in nature and is subject

to refinement as the golf course plan is completed. This plan is

1200-05 LVL
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included to help give an overall understanding of how the drainage and
mass grading contours might look.
RETENTION

General

The City of Goodyear retention requirement is to retain stormwater
runoff produced by the 100-year 6-hour storm (approximately 3").
Based on approval from ADOT, retention for Phase 1 is provided within
the large ADOT retention basis.

ADOT Retention Basins

The existing large ADOT retention basins between Bullard Avenue
and Dysart Road have the ;apacity to handle the 100-year post develop-
ment flows that are tributary to it. The basins were désigned by

Dibble Associates for ADOT to accept the post-development flow

. (Ref. 13), based on the previoﬁs master development plan for Goodyear

Farms prepared by Gruen Associates. In our discussions with ADOT and
previous correspondence in conjunction with Goodyear. Farms
Development, ADOT has indicated that the drainage flows from the his-
torical contributing area will be acceptable to'ﬁheSe basins as long °
as it is insured that the proposed condition creates no adverse impact
on the functioning of these basins.

A comparison of the results of the ADOT analysis and this MDR -
Phase 1 are summarized below:

ADOT'’'s Design CVL’s Analysis CVL'’s Analysis
(50-yr,24-hr) (50-yr, 6-hr) (100-yr, 6-hr)

Contributing Drainage Area 7.9 sq. mi. 8.1 sq. mi. 8.1 sq. mi.
Basin Size - Surface Area 139 acres 139 acres 139 acres
Basin Volume Provided 1020 ac. ft. 1020 ac. ft. 1020 ac. ft..
Basin Volume Required 856 ac. ft. 393 ac. ft. 513 ac. fr. -
Highwater Elevation 982.85 MSL 978.7 MSL 979.8 MSL -
Basin Bottom Elevation 971.0 971.0 g971.0

Outlet (Ungated) 48" RCP 48" RCP 48" RCP

1200-05
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| As can be seen above, the proposed development plgn reduces the
basin volume requirement. The highwater elevation in the basin is
lowered from the ADOT 50-year, 24-hour design of 982.85 to CVL's 50-
year, 6-hour design of 978.7. Additionally, the proposed 100-year, 6-
hour highwater elevation of 979.8 is below ADOT’s 50-year design
highwater elevation of 982.85. As a result, the overall hydraulic im-

pact created is positive.

Presently, the ADOT basins accept sheet flow from the nortﬁ by
multiple spillways. The MDR - Phase 1 proposes acceptance of con-
centrated channelized flow into the basins and the elimination of tﬁe
multiple spillways.

Correspondence with ADOT including an acceptance memo dated
August 22, 1989, is included in the Appendix.

As indicated above, the existing‘ADOT basin is adequate to provide
retention for the proposed development. However, grading modifica-
tions may be made to the basin t6 convert it into a joint use park and |,
retention facility. These grading changes will not affect the abiiity

of the retention basin to contain the design storm.

1071 19 :
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TABLE 2

CURVE _NUMBERS

* from TR-55 (Ref. 8)

SOIL TYPE
LAND USE A B c D
Farm Land 61 70 77 80
Desert 63 77 85 88
Single-?amily Residential -- 82 87 90
Multi-Family Residential .- 86 89 91
Commercial 89 92 94 95
Industrial 81 88 91 93
Rural Farm Housing 54 70 80 85
- Luke AFB
(runway w/much graded area) 77 86 91 94
Golf Course & Park 49 69 79 84
Prison -- 87 92 94
School -- 82 87 90
Community College -- 85_ 89 92
Right-of-Way -- 91 93 . 94

)

£ )

it | BN

5

+ from City of Phoenix Storm Drain Design Manual (Ref. 14)
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L I1TCHFIELD . . B
ADDENDUM to "HYDROLOGIC DESIGN FOR -
HIGHWAY DRAINAGE IN ARIZONAMY April 1975
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Steps to be used to determine precipitation values for various dura-
tions and return periods.

e

STEP 1. From the precipitation maps in the manual "Hydrologic
Design for Highway Drainage in Arizona', determine the precipi- : -
tation values for the 6 and 24 hour duration storms for return
periods of 2, 5, 10, 25, 50 and 100 years. Tabulate these values
in Table 1 in the colurmn headed 'Map Values!'

< g e o e ¢ e oy oo
we—— "smt—
4

. - 3. |

TABLE 1
i : .
| Return Period . Precipitation Values (inches)
(Years) . - .
3 ' 6 hour duration 24 hour duration
Map Corrected Map Corrected
L Value Value Value. | Value
l 2 ) | I. Z /I 20 /a Af /I 9‘0
5 |7 .70 20 2,00

120 |20z (236|240
25 - 2.4 2¢2 |2.95 | 2.88 -
50 " 2.& 2.7% 33 332
100 212z | 315 3& 375

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series
of 12 maps, (2) there may be some slight registration differences
in printing, and (3) precise interpolation between isolines is diffi-

' cult. In order to minimize any errors in reading the maps, these

values should be plotted on the diagram "Precipitation Depth versus
Return Period'" Fig. 1.

‘ 1! —
Y,z -g.oil + 0.942 (%Y%)  Y.=096 2w

Y =z O.‘-/'q“f + 0.755 (XZ’/XV) \/‘» = 2'(};‘7" .I O0yr = -
106 -yr ,2-br= /33‘/{(3./5)4— O,éj‘{{:,qu: 272 "

.
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ARIZONA DEPARTMENT OF TRANSPORTATION
STRUCTURES SECTION

OFFICE MEMO
August 22, 1989 el .
RSl 9

PUas

/:\’-"'? -~ ’«.
" <4 ggg
TO: DAN POWELL, District Engineer M
District 1

FROM: GEORGE LOPEZ-CEPERO, Bridge Drainage Engineer-Supervisor
Structures Section

RE: I-10 @ Dysart Road
Detention Basin

We have reviewed the Coﬁcept Master Drainage Report for Litchfield Park
Development by SunCor which was prepared by Coe & Van Loo. The report was
reviewed for the impact of the development on ADOT's property. The report

concludes that the project will result in an improved performance for ADOT
detention basins. : :

The report appears appropriate and should allow SunCor/Coe Van Loo to proceed
further and submit the permit request. The request should include plans for
any work to be performed on ADOT's R/W, including any channelization, bank

protection or channel outlet measures needed to mitigate the effects of flow
concentrations into the basins.

. 2 (o .
o R L, VX R KV =T '
o&om LOPEZ<CEPERO '
GLC:mc
ce: Ashok C. Patel
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| DERARTA

ARTM
June 20, 1989 OF wateR T
ReSQURCES

Rose Mofford. Governor
N. W. Plummer .

Mr. Dan Haas, P.E. ' Director
SunCor Development Company
Post Office Box 1800 Phosrix. Anaona 88037

Litchfield Park, Arizona 85340
Subject: Litchfield Park Dam (07.30)
Dear Mr. Haas:

We have reviewed the Conceptual Drainage Report for the Litchfield Park
Detention Facility submitted to us by Ashok Patel of Coe & Van Loo on June 15,
1989. The Department believes that the proposed detention facility concept
can be developed into a design wh1ch permits free passage of flood waters as
required by the statutes. .

The statutes also require the owner to file an application for removal of the
dam. At our May 31 meeting we provided Coe & Van Loo with the necessary
application forms and filing instructions. Included with the application
should be the drawings, specifications and design reports necessary for
removal of the dam. Construction may not begin until the appliication has been_
approved by the Department.

If you have any questions concern1ng the dam or the ‘application requirements,
please contact Chuck Hamstra at 542-1541.. We look forward to resolving the
safety problems that have persisted at this structure.

Thank you for your cooperation.

Sincerely,

—~—

Wi

William C. Jenkins, P.E.

Supervisor
Safety of Dams Section

'WCJ/CEH/rh

cc: Ashok Patel, Coe & Van Loo
Steve Tucker, FCDMC
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- FLOOD HYDROGRAPH PACKAGE (HEC-1) . U.S. ARMY CORPS OF ENGINEERS -
; ‘ " FEERUARY 1961 . # THE HYDROLOGIC ENGINEERING CENTER ~
. REVISZID :4 HIV 81 . . 609 SECOND STRIET . .
s ¥ - DAVISs—CALIFORNIA-95616 * ;
yl.f ¢ €Oy SEP 13 1989 TIME 9:34:35 * . (916) 449-3285 OR (FTS) 448-3285 . B
-

) : TR R PR AR ACE PR IR AR AR ARNAT ano s AR AL AR N FVATENE KR AREECEREETANA AR KA AN AR R AN RN TR RN AR RS :
d| T
' CTTCHFTECD PARK DEVELOPMENT MASTER PLPN y
3. SUHCOR DEVELOPMENT COMPAHY w oy
" EXISTING HYDROLOGY "l
N 1T=YCART S 0-YCART & 100 -YEART6-HOUR~ STORM o
) " CGE & VAN LOO CONSULTING ENGINEERS INCe SEPTEMBER 1989 JKN fal §

4 I
. TTO OUTFUT CONTROC VARTRECES v
1M TPRNT S  PRINT CONTROL al
N . 1PLOT € PLOT CONTROL B
" GSTAL T HYCROGRAPH PLOTSCALE i
" ' ol
’,, 1T HYDROGRAPH TIFE DATA s
N v 1N 1T~ HINUTES T IN- COMPUTATION INTERVAL o
3 10ATE 1 ¢ STERTING DATE -
- ITINE 369t STARTING TIME o
N w XI0 NUMBERTOF HYDROGRAPH-ORDINATES ,4
3o NDDATE 3 6 ENCING DATE - ‘ oy
. NDTINE 3153 ENDING TIME “
3 COMPUTATION THTERVAL t.17 HOURS N
. TITAL TISE BASE  45.83 HGURS "
31 ENSLISH UNITS . oy
" DRAIMAGE AREA SQUARE EILES -
. PRECIPTTATIGH CEPTH ™ " INCHE § s o s e — e i -
3o LENGTHy ELEVATION FEET -
N FLOW CUBIC FEET PER>SECOND .

. STORAGT™VOLCUNME ACRE-FEET N
N SURFACE AREA ACRES b
p TEMPERATURE DEGREES FAHRENHEIT "

) e Jp MULTI-PLAN OPTION -

N NPL 4N 1 MUMBER OF PLANS .

3 |- JR MULTI -RATIO OFTION Wy

. RATIOS OF PRECIPITATION -

“ 6T C:88 1760 :
3 e :
d ) g
Y- oy
) R

] R — L
)



L

IO TTTTT ‘"' FLOYTTTTTTTTE38T T ‘27 e

1

( )
PEAK FLOW AND STASE (END-OF~PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CURIC FLET PER SECONDs AREA IN SQUARE MILES y
) TINE TO PEAK IN HOURS . .
' 10. YR 50 ;‘{‘é 102 :—l{i '
L] Q : s
' © BRios ABelTen 10 PRECIPITATION '
. CERRTTON STATTOW LRER PLAN RATIOT I RATIOTZ RATIOTY .
: 0.64 n.88 . 1.00 |
" DROGRAPRAT SUGX E93 1 FCOW 38T BUST— IT63; :
. TINE 5.83 5. €7 5.67 oy
CTTVERSTOTYO 01 5743 T FLOY 2333 3123 3225 N
" TIiE 5.83 5.67 S.67 N
. DROGRAFITAT DIVT 6343 1I—"FLOY 13373 4933 7413 N
TINE 5-83 5067 . 5-67 " .
N ' €3 e ROT —EEY I FLOV 1123 4433 6467 "
) . o TIFE 1.67 6.83 6.67 , al oy
T OROGRATHTAT SUSH 11733 1= FLOW 4837 17453 3733 : - .
. ' TIvE 7.17 7. 60 7.00 o
T COMB T OTAT €1 17576 1 FLSY —— — 5917~ 10853 22103 — o
N Tine 7.33 6.83 6.83 “
FTIVERSTONTTO 0z 17576 17— FLOV 3377 IEZE 19 05% "
. TINE 7.33 6.83 6.83 A
T DROGRAFH—AT DIve 11576 1~ FLow 25573 7423 10353 .
" TINME 7.33 Go B3 6483 CL
SEUTEDT T ROz 17575 LT ELO T S 288 T T T I3 8 1) 01— e e :
. TIHE 7.67° 7.17 7.80 Wy
CF——:VCRSTOTTO o3 AT TE T 1 FLOW ST T T 216 T T T 2845 S 005 - "
. Tire 1.67 7.17 7.00 Ay
' DROGRAPHTAT OIvs 17576 1 FLOY 3954543 7613 N
) TIME 7.67 7.17 7.03 oy
SwTeTTe PIy 17378 17 FLOW 1973 3553 5895 N
. TI®E 1417 1017 9.50 W
wf
' ‘OCROGRAPH AT roe LY 1 FLOW 3375 1423 16053 ”
; TINE 14.17 10,17 9.50 Wy
STeTETTo RO& 1302 1 FLOY 3345 137+ 987+ -
: TIRE 8.00 7,33 7.33 oy
S IDROSRAFH™AT RD3 "33 I-FLoY 2167 243 3003 "
N rise 8.30 7.33 7.33 -
wuTED T RCS msoT I = FUry———"=- 214 28a7 3095 -
. TIKE .30 7.5¢ 7.33 Ay
r "
='DROGRAPHTAT suac 3329 T FLOW 1767 3987 - 530% -
" T1nE 5.83 5.50 .50 Ay
,” X cnunv"'r {aa Tt } 32 T T e e e e iy 7 i

¥ b P !



6.50

WIED TC ROE 3,29 1 FLCw 6384 1268, 1629,
( TIFE 8.50 7.33 T.00 N

- 'DROGRAPH AT suu0 1.00 1 FLOW 65, 150, 291.

N TINE 5.90 4,83 4.83
- 8
\ [VERSIONTTO oy 1°7% 1™ FLOW 337 1957 1ves 1y
. TIME 5.00 4483 . 4.83 !:
; TDORIGRAPRTET DIVH 1507 T FCTV 33 5T 1015 >
. TIME 5.00 4,83 4,83 .
FwTErTo RO7 17T T FCOW 1873 75 £ :
. TIKE 12.17 10,17 9.67 e
. [N
T TORDGRAPRTRY SURE LERLY I~ FLOV 1375 31735 i "
0o TinE 5.33 8417 5.17 .
STCOYBINCUAT cos 6367 T FLTV 695% 14295 18613 "
Ve TIME T.67 7. 00 6083 "
‘: IVERSTON TO uo bebd 1 FLIW 090 . 1vU0. 1900, ::
A1 ) TIKE 7.67 5.67 5.0 -
=TORJGREPH AT OTVS ETE3 I——FLO7 T3 4297 8617 .
" TIME 0.17 7.¢0 6483 -
5 WTED T Fo8 6T T FLGY T T 195, 821% .
. TIKE 0.17 8417 7.67 -
FTVERSI0% TO DE 5763 1 Frou ve 6 0% 6G3 N
. TIME 0.17 7.C0 6.17 "
T (DROSRAFH- AT-———DIVE ™ K363 17 FLOW 7% 135; 1517 N
. TIne 3,17 £e17 T.67 -
TTIUTL T T RO T S 65T T ) TTRLGW T T oy 2435 654 .
. TIME 0.17 2.50 8.67 N
L (DRoCRAPHT AT SURF I3 ITTUFLOM 828° " T1T7T19% 22313 o
) TIaE 6.50 6023 6433 “
“f———corameo—a7 €o'% 3869 —FLOW €287 11193 2231% -
) TIME 6.50 6433 6433 .
N {DROGRAPH AT~ SunG 2736 1——FL0W 21z% 4443 5887 N
. TIME 4.67 4.50 ' 4.53 .
::—"TVERSI'éer'To n7 2336 I FLOW 527 2793 4123 .
N TIHE 4.67 4,50 4450 -
T YDROGREPHTAT DIvT 2336 1—FLCY 150 16 6% 175+ "
. TINE 4.67 4,50 4459 M
“FsuTERTTS RGI1T 2338 “—IFLOW “15C% 1664 1757 -
. TINE 4.83 4467 4.67 N
W YTROGRAPH™AT SUBH STaE I FLOW™ =311, 6923 9183 "
. TIME 6,83 6.67 6459 .
! "
T acorEINED AT cos 9,66 T FLON T 4137 B4 13— TL N
. TIve - £.50 6459 6450 -
He——TVERSTON" YO BT g G T T PN T T g 2 T T T 1 T :

T1nE €.50 659

A

[

S



636,

P COMBINE, €011 1.23 1 FLOW 33%. i
(- TCROGRAPH AT nive 9,66 i i ITH4 368 . LYEE] i == i ™~
‘- TIRE 6.5 €. 50 6+50 ﬂ% A
CUTED TD RETY 1.23 1 FLOW 62, 83. 91, '
~ " OUuTED TO RG11 .66 1 Auew 36%3 £330 8537 RN
: ' TIM4E 6.83 6. 83 7.00 13
] $A~PEAK STAGES IN-FEET v« 0
YORGGRAPH™AT suet o318 ] 1] 4332 o656 8T TC686 64— 1089180 A
TIinE 5.8 8,63 8487 4
: “TOCEDE XRED AT ROUE T3 X FLOV TS TEXS LR X3 " 3
J 18 §.1 6+30 8.33 8.60 -.' ‘\
: ~YUROBR ARBUXIT—— SOUBW STEY I FLOQU— —138%@s " 23¥88s 1% ;. )
) TINE 8,13 8.17 8.17 b
T UTDEBTIAL D BT TRBT2 5254 T T 17T FLOW 13127 238629135 b
' TIME 3.17 340 8.83 R
1 te!
‘——YDROGR APH—AT SUBD 250 T FLOW 252 839502
: ‘ TIKE #.33 .88 4.83 i I
] ‘- P I
\ CUTELTO ROTY Ty T FLOY 258 2%6s 8883 )
. TINE 5.30 S. 00 5400 Ay
. N
: YOROGRAPH AT supne 299 2 g FLOW 295 280s 368 i )
) TIRE 4.50 4,33 4433 .
H——tugeoe Fes0- AT RO STaAT Tt FLOw —19.2% 2325 5985 - —f
\ TIME $.83 5.83 5.83 oy
I YPBRSKONHTET SUBG +399 1T FLOV 2637 58038835 NI
) TIME %.B3 A.83 4.83 ol
H——frecaRiRABART——0 084 796 §——FLOW——————4 9t 1§ 0s———1E30% a4
. TisE 5.83 3,58 3.53 19
ST POTE AR ABH-AT———RER &R EF 1= FLOY 5% s 3s 6495 - e 2.
N TINE 13,69 18,58  13.83 : 1y
. CUTED™TD RI'14 Y el P PERBUSTAGES T ELET 4055 6167 H
\ 1 BJ%EE 976.83 973.89 978.8% B
X TINE 1Sy 1083 11700
i TURUGSKAPH—AY St TS 1 FLow 3% 8rs117% I
i - YOROGRAPH AT SUBR He65 1 fuew 4933 un 4507 o
i * TIFE 4TET 439535 §:50 o
¥ TCONYINEDTAT vk T4 1 FLoW 1123 4B 1% 699% 2
i YUROGRAFH AT SUES 1.53 1 fLog 6739 8690 82%9 A4
' TINE LAY —4550 =50 ol
) QUTCLTS ROLE 1544 1—FLOV 91t 4693 681+ o
i ~cutep TO ]N21 1.03 1 rned 10650 8647 8283 : iR
) T1eC 5359 §300 500 o
. TOROGRAPH—AT SURL <715 —FLCW —288% 65 8% 880+ o
Il -YOROGRAPH AT sunTY 1.09 1 feew 5123 5569 6860
. TINE 3367 3:67 T3567
. ITCOMBINED AT colT TUEVERTTT T FLOY “r428 ‘2694, 3585+
: ¢ COMBINED AT co1s 2.93% 1 "rupw I123 ‘8587 9967
TINE 367 2067 3.67
; TOROSRAPHAT 1D G Gpgrr e 1 FLOW 9% “ 604 69
X {UTED TO RODZ 2,03 1 feay 3133 84 87 8167
) "TIME 8330 2583 5383
I cuTED—TO R0TE 5Ty 1 FLOV 53 6% 69¢
: YDROGRAPH AT (HE] .00 1 L 4T 04d? LR TS 8420
. TIFE 4530 5833, B3 —_
YCROGRAPH SUPM 1428 F L O 330 = 63 fe——  (4e—= = . ,
S _ R L 1] ST 17w 1299 '
| : P PeBT _eedl  wat0 -

o




TN I AT Citae—— - Bid 1 FLOS 2b6 53— —6T1% s e ~ -
. TIve 3.33 .13 3.32 )
FOUTED T KET16 .82 1 FLAY 23, 15, 38, !
) TINE 6.33 6e 23 6.50 M’
' +o PEAK STAGES IN FEET o» . .
: 1 STLGE 3.6 5.93 6.88 5
v T1uF 633 6033 £-e5C ) "
: 2 COMEINED AT st 3465 1 FLOW 176, 590, 820, .
. ~~TlVE 1,33 1..00 1..00 .
’ : . 1,
. FOUTED 1O RIY9 2,65 1 FLOW 175, 588, 820. ' L}
. T IRF 7433 .00 7439 u
ol FYDROGKAI'H AT sSUk1H .24 1 FLOW 12, 151, 196. o
" I.144E .11 .11 3.1.1 Il
ol FOUTED TH KETIH o2 1 FLOW b, 8. 3. o
" JILE f R, 4 £.1% 6433 ___".
” e¢ PEAK STAGES IN FEET =+ 0
v 1 STAGE 1.55 244 2.81 o
- TINE 6.33 6023 6.33 w
P BYDROGRAIH . AT e SURS e Re b b — 1o L FLOW 129, 221. 2844 — e o et e e o e e et e e o e
NE TIVE 3.55 3.50 3459 &
S REUTELTD RETIL Y 1—FLOY 11 20, 25. — —
" TIME 6.33 fe 23 6.33 .
" sa FEAK_STAGES IN_EEET_va Ly
" 1 STAGE 1.53 2.37 2.74 e
- TIMe 6.33 633 6433 -
N - - - - .
4 COMPINED AT co+4 54499 1 FLOU 1462, 2927, 3749, "
» TINE 6.67 €. 67 6450 o
“I  rivexsicw TO A 54 .98 1 FLOW 2. fe 279. I v
» TInE t.17 .17 6453 Ll
‘e J"
" FYOROGRAPH AT DIVA 54,93 1 FLOW © 14624 2927, 3470, &I
" TIME 6.67 6.67 5.83 o’
“l  RECUTCD 19 REG" 54,98 1 FLow 1461, 2928, 3470, : o
. TIHE. T.C0 6.67 6.00 ol o
9 ED II-
! FYDROGKAPH AT SuR1Y 1,27 1 FLOW 190, 31e. 3as5. ' . i
- Tine ’ .17 . 3.17 3.17 . I
I FrUTED T9 RA61 Jez7 1 FLOW 165, 2715, 534, -
- TIme 3.32 233 3.33 o
1 FYDROCRAPW AT SURIK n.34 1 FLOW 13t. 250, 317, .
- TIvE 3.33 17 3.17 ol
- 2 COrRILED 21 gty .62 1 FLOW s, €1 7. 636, -
. TIWE 3.33 .33 3.33 W 7
I FRUTED TO RETIK ne62 1 FLOY 17. 25, 28, ;
* TIME 6.33 6033 6.33 o !
«+ PLAY STALGES IN FEET o» . .
1 STACE 2.64 . 1.5 8.47 J

TIeg 3 2 1033



A FYDROBRASH R |— = SY Bt — 4§ )= = F LU 2395 4€9; 498, S e
TIME 3.33 3.33 3.33
4
FOUTED TO RETIB Le48 1 FLOY 19. 28, 31, . . N
) TINE 617 6.17 6433 , s
FE)
4% PEAK STAGES IN FCET s+ : o )
1 STLGE 2.95 4,41 5.12 ¥ -
TIME 612 617 6033 .
2 COMBINED AT cos2 1,92 1 FLOW 121, 508, 728, NI
+ - bk 814 = 6,67 [ N 6..61 .
FOUTED TO ROS 4 1.92 1 FLOW 120, 5C6. 728, ' o !
Y. 1AL 6.3 6.7 6+612 "
| rycroGwapw AT SUB1C “ ke 1 FLOW 240, 41 Be 495, , L
3 h @ 557 3,13 31.31% X2.33 . "
4 RouTED TO PLTIC (Y 1 FLOw 19. z8. 32, b
. TINE 600 6e-17 6ell . . -
’ te PEAK STAGES IN FEET »# ' L
. 3 STAGLE 3.01 4e52 5425 I
' TIne 6.10 6.17 6.17 o
2 LOMDTNED . AT e G5B E e 23] FLIYW 129. §34, 159 o e e e I
: 18 Eda .33 6.67 667
e REUTETD e RL&E 2.28 1——FLOUY 138 524 758 g e - —_
: T14¢ 7403 E.E3 5483 : iy
e LYDROCKARM 23 SUHLID Le21 1 ELOuW 149 247 298. — .
i : TIME 3.117 .17 3.17 MR
! o
Y L.1T3 7508 1. R2Ca te21 A ELSM 145. 212, 217, SR
' Tin: 3.33 3.33 3.33 e N
! k) 1 4‘;1 .
q o EYDROGRALH AT cuniE .24 1 ELCY 104 196 236 a
‘ TIME 3.17 3,17 347 . . “e,
M B o4 4 504 18 XT3 o DU A cohy L1 b | FLDY 243, 911, 498. :', '
" TINME 3.33 3.33 3.33 o
. ACUTEN_TID EETIE [Le&4S 1 FLOW 16, 23 fod 99 :: .
. TINE 6.17 6e17 6417 ol
' . . 2
» as PCAK _STAGES.IN FEET.sx .
" 1 STAGE 2.41 .52 4,36 , ‘ S
. T14€ 6.17 €17 6417 ' ot
" 2 CONBINED 27 cars 2.83 1 FLOW 153, €57 784. of
" TIME 7.60 6,83 6.83 NEREEE
=l FoutEn 10 LTy Z.52 1 FLOW 153, 586, 183, B ol
- T1%F 7.23 7.0 7.96 o 7
FYDROGRASH AT Y 37 1 FLT4 171. 3s0, 333, [ 1
TIng 317 117 3017 A
“l RCuTER TG ROLH " .32 1 FLAY 155, 3¢t 372, n - S
" TIME 3.33 1,33 5.33 N
FYDKORRAPH AT SUE1G6 " .49 1 FLOY 118. zre. 326 T
, : Tipe , t.sa * aq 1.5 ‘ D



FOUTED TG FUb 20 1 FLLY 638, 1268, 1629.
— TiME Rsith 33 04 —
J ,
FYOROGRATH AT SUHD 1.00 1 FLOW 65. 150, 201.
TIee S.9N 4,83 4 .83 !
N Y
- CIVERSION. IO Le 1.0 1 ELOY 33 15 108 [
)'. TINE S.i0 4,83 4483 ¢!
' YO RIGR AR —A T L KT J..a2 1 ELOW 3 1s 101, E‘
" TIMe 5.i0 4.83 4.83 :
. FOUTED_TD (2 Wy ] - 120 1 FLOW 18 47 £5 .
) ' TIME 12.17 17 9.67
*l— kY GROGRAFH—AT e SURE 2.34 1 FLOW 137 313 418 I
)W TI"E £.33 5.17 5417 "
“ T CANETLIN-AT Ui Leb2 1 FLZuW 695 1429, 1861 -
) o 11¢E T.67 7. 06 6.83 o
- {IvERSI0n--1D 0.5 fe 63 1 FLOY 685 100 1200
) . TINE T.67 e €7 5.06 l
e FYORCSGRERH AT DlVE 6063 1 FLOY 3 429 86l "f:l
N TIFE G117 7. 70 683 .
RLMSRY VY Ty | W 2. VRNNNY. ¢ SRS A% O SRS S . 1Y SN PPN |1 S ¢ 3 e e et e e e =
)1‘- Tive .17 .17 7.67
. [ LVERSIDA-TD Dt HehHE 1 FLoW 2 £.% &0 ____,'!
)" TINF 3417 7. 20 617 g;1|,
" il
vl LY OROGRADH AT DIVE — .63 1—FLSY 3o 338 161
)" TIKE 0,17 8.17 7.67 .
Y RIUIIAIY e R0S . 6.02 1 FLUY S fa. 242, £54 —— N
; " TIME .17 2,50 " Ba67 0"
M EYOROGKARH_ AT SUBE 14432 1 ELOU 828, 1718 2231 “
)-- TIFC 6.50 6.33 6.33 .
g 2 _CovRINED LT a4 3L .00 1 FLSY 428 . 11319 2231. ::
) " TIME 6.50 633 633 .
L LYNROGRARIMAT SUGS 2.4 36 1.— FLOY- 282, 444, 5 BB e e e e et e e e et e e e “
) . TIME 4,67 4,56 4.54 i
e LI VERS 10530 07 2434 1-—FLOW 52 o 219 412 "
)" TIME 4.617 4,80 44,53 v
o EYDROGRALRM . ATX N1LV-1 ' 2..35 | FLIOW 189 166 175 ::
)" IS CH 4,67 4,50 4,50 o
e SUTES- To— [7% 4 2.3 1— FLOW 152, 166 178 e e e e l
" TIME 4483 4,67 4.67 o
"L RYDAGGR LLH_AT SunH 2.33 1 ELOZ 3. 692 918 - ——— "
)" TIre 6.01 667 6.5 o
M2 LORG ST T IR 2.4 66 1 FLIW e 4134 €41 1371. — _ "
= TIng 6.50 645G 645N ;
" , L,
ETVERS P OR—T0—m e Y B mome oD 466 o — —- L FLOY 42.. 407, 6170 —mm e e e e o I
) TIKE 6.59 €. 50 6.50




FYDROGPAF L <y

dlva

Y466

1 FLOW 371. 434,

“D
- FIue €5 £ 51 6053 —-
FCUTED TO RO11 9.66 1 fFLow 369. 433, 453,
TIME 6.23 6. 83 7.5
)
fole  LYCRUCKACH AX SUuEl 2.1 1 ELOY 163 360, 478 P
I TINE 4.83 1,67 4.67 ;
' ]
e e COMDBINED AT LA 11..6= h | ELDW 462 314 846
|- ' ©OTIME 6.0 8,17 $.07
. A CAMGIRED AL £21 S0 .49 1 ELOW 1208 . 2348 2941
' TIME 6.33 6017 617 :
s ROUTED—T RAS1 58,42 1 FLOW 12488 2343 2938 ;
- TIM £.50 6017 6417 1)
¥ [
iu_ EYORCSRASUAT IAIRA W ell b | Lo £1 98a 123, I:
P TIve 3.33 2,33 3.33
’Il
“ AOUTED_TD RETLL Lolt 1 £1.0u 4 S fa_ i
o TIME 6.33 €.23 6433 o
" re PEAK STAGES IN FEET oo L
" 1 STAGE 1.65 2.82 2.94 -
) Ting 6.33 6e33 6433
b o oceHETHED 21 cony AN 1 FLD 1289. 2348, 2944, T T T
) TIvF 6.59 © 6417 6417 -
!.a —— ¥ .
My ROUTED T RESH2 51.54 1 FLOY 1247, 2348, 2943, o
) Tine 6.50 .23 6.33 -y
i .
| rYGPAGRLPH AT AT BN 1 FLOY 524 279, 412, ;e
). TIVE 6.5 €.23 6433 %m
I" . “i
ol FouTEn TP RD13 RE 1 FLOQ 38, 256, 389, o
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¢ © FLOOD MYDFOGRAPH FACKAGE (HEC-1) . * U.S. ARMY CORPS OF ENGINEERS *
. FENRUARY 17v1 . « THE HYDROLOGIC ENGINEERING CENTER
N . PEVISCD 4 NIV Al . * 619 SCCOND STREET * o
: . I P . DAVIS, CALIFORNIA_95€£16 * .
' -s;r. stp 23 1999 TIME 13:3%3522 . * (916) 446-3285 OR (FTS) 448-3285 + .
4 . L] - '
Atk AARAAAARKARRR AR RKAR AR AR KA AR LAk KR RAR PARRKAARRRAAARRRAAAS AR RS R KA e avabpnnew ¢
. LIFCHETELD PARK-DEVELORMENT MASTER PLAA "
“ SUHCOR DEVELGPMENT COMPANY o
" POST~NEVELOPMZHT HYDROLOGY , . "
1i=YELRY £0=YEARe-2 3 U3=YEARs—6=HD uunuc "
o €7 & VAN LO? COKSULTING ENGINECERS INC. SEPTEYBER 1989 JKM o
" 211 2UTAULSCUTROL_VARTAGLE : ’ — ;
“ 1PR KT 5 PRINT CONTROL . ‘ !
o ’ | AN A § “  PLCT CONTROL . Il
" S5CAL vo—HYCREGRARH PLGT _SCALE ol
i ir HYDRDGHAPH TIMF DATh . )
e e e e BN e 1 MTRUTES 1 COMFUTATION. INTERVAL. o i s ot i e -
g; InaTe 1 4+ STHRTING DBTE
! ITInE - STARTING TINE
R - . - 20 ceee 342 - LWUBLGER--OF. HYDROGPAPH-ORDINATES. _ I S s e s e
& KDDATE 3 ) ENDING DATE ) .
" KOTIME (152 INGING TIME . .
* CL PUTATION INTERVAL $.17 HOURS R
N T0TAL TIvMS BASE 49.63 HOURS -
" R — - - [ L |
nf ENGLISH UnTTS ' il
: DREINASE AREA SOUARE "TLES . ‘ i
* PEECIRITATICHN _NERPIN . INCHES "
" LENGTHy ELEVATICN FEET o
» FLOH 2UBIC FEET PER SECOND ; o A
" : SICRASE _NMSLUME LCHE=FEFT .
" SURFACE AREA ACRES I
" ’ TEMPERE TURE DEGREES FAHRENHELT a7
- P MULTI=PLAN OPTIOY o "
. : LEL AN 1 MUKHER OF PLANS ol
& JR MULTI-RATIO OPTION o ”
- PATIOS OF PRECIPITATION . o
- .64 _£.28 —l.f0 : .
- o]
1" o
. [
N a,
b e e e s N e I e e ]
i L
PR P - R e i e e e 5 o - — i i a o mn em atmm s am o ey e st veeee e i am e i
v , )
P




[

e - Ty
PLAK FLOW AKND STAGE (FUD-0F-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC CDMPUTHIONS ]
FLOWS I CUBIC FLET PCR SECONDe AREA IN SQUARE MILES _
B TIME TO FEAK IN HOURS :  a
- T FEEEN
. RATIOS AFPLIED TO PRECIPITATION N
. CQ‘RAL!'}' PTAT!nm ADJ:_A‘ 21 AN DATI(\ ! EATI"I ') lAI!ﬂ 2 - . N
: 0.64 0. 08 1.00 bl
: 10-YR 50 YR 100-YR. . . RE
. LY!)D"!‘H&X‘IA AL SUBA LA Y] b ELOY 2617 1063 10
] TI%E 5.33 J.s7 5.67 R
. o2
*b— 4 VERSL. 08--I 31 6 o 42 1 FLOw a33. ag2 322
« R TIvE 5,43 .67 5.67 ' K - e
" ' i
ol FYUROIRLEH_AT 0lvl N SN "% Y 1 ELCW 133 493 T41 : '"Il
" TIVE 5.832 S.67 S.67 N
wl___gCurIsD YL Kol £ o4 1 £L04 310 843 646 i
" TINF 7.67 €. 83 6467 -
" EYLROGAARH LY : CULR 13..33 3 ELDY AES 1..45. 1373,
TIvE 7.17 720 7.20
Cemeel COMBINERL AT Gl 37T -l FLOW o L 831.. - 1485..._._- 2 B e e e it e o e o e s e e e e
: . TIM: 7.33 £. 83 6.83 T
LIVERSIGL-TO {32 13.74 3 FLZu 337 74.24 1Les . )
[ TINF 7.33 6. 83 5.83 : S
" i
i _RYDRUGRADH.AT Dlv2 11.76 1 FLOS 255. 142, 19455, -
Tise 7.33 6083 6.83 ¥ -
e . REEA
e EZUTEL TD L R22 12428 . .1 ELOY C4. 738, 12131, L
" TIvE T.67 7.37 T.o¢ ' e
‘e 1 ’
»l  CIVERSION_ID 03 1276 1 ELOW 216 284, 330 : fa
" TINE . T.61 7.17 7.0 b BN
" i
W yyrRagarrv oAl o1Vl 17.7¢ 1 ELOY 19 454, 791 “
" ' _ TIME 767  T.17 7.00 : : 4 P
B EOUTED-_T0 ros 12.76 1 ELOW 19 2585 849 ‘:;
. TIiMC 14.17 19.17 Q,51 : ’ -,
<l EYNRSCEARM AL K2 feltt 1 FLLY 137, 142 12135. § : ::
- ‘ TINE 14.17 16417 9.50 ' B
| __ECUIED_TO P0G 3.5L3 1___ELOu 334, 731, 987, _ M
- 11”¢ 8,310 7.23 7.33 ’ o
o w
ol FYDRIGHAFH.AT —ED3 el 1 ELSW. 216. 2884 300 e e e e e
. TIvE 8.0 7623 T.33
. N . ]
ALY FAT) J ) YO §- NI T30} - SN A UUNUSENS SR -4 U2 17 ISR -5 ¥ SPUUUY -3 - (O ¥ 5 PO U
" TIvE . 8.00 7.50 7.33
[Y} . . '.. 1
“l— hYDROCKATH AT .- SUBC .23 L FLOWM .. 176, 358, 539, e e _ e
" : : TIME £.83 5.59 5.50 o
.. .' )
e 3.COMBINED e L0232 a29 s L FLO . 633...._._1271. — T e e e e e e e+ ¢ o am s e e e e s _‘

M , B U K i

o ot ' . ‘et
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FOUTED TG rUs 3,29 1 FLSW 1268 1629
- T IME Aot 733 P04 N
FYDROGRADH AT SUBD 1eE 1 FLOW 65 150, 201,

TIME Se0N 4483 4483 .
~ 0
] CIVE&SION_TO Gs 1.2 1___ELOY 13 28 100 o
' TIME S.u0 4423 4.83 !
e L YORIGRARK AT DIV 1.2 31— ELO 3 18 101 "
. TINE 5.7 0 4. 83 4.83 :
. E0UIED I3 KRAZ ) TR B 1 FLOW 18 47 £5 .
’ TINE 12.17 12017 9.67 "
e EYDROGRARHAT SURE 2.34 1 FLOY 137 3313 418 »
0 T17¢ £.33 5. 17 5.17 "
“ I CALEINE DT Sk Lebl 1 EfLoY [C1A 1429 18€1 "
" TIRE 7.67" 7. 08 6.83 §¥
vl LI VERSI 0L F0 63 PO 1 FLOW 695 160 1200 ;
- TINE 7.67 Ee €7 5.00 F;
" _f_magsgwu_gr' '];_VR oebX 1 FL2Y e q?,s 861 :f“
" TIFE G117 7.50 6.83 »
e R LT R TS RO A e b 6B e e FLON S 395. 821 e e e et e e e -
[ TIvE 2.17 .17 7.67
o f LVERSIDN—TO ne 6ol 1—EL38— 2 6.t st i
» : TIHF %.17 7.20 6417 14,
" i
"l EYDROGRADM AT _DIVA febl 1—ELSY 3. 135 761 o
» TIHE .17 8.17 1.67 .
o RIUTIDT LIS _ £ .02 1 FLUY —— La 243, £54
" 18§14 2,17 9,50 " B.67 i
“l EYOROGKARH- AT SUBE 14 3 1-—-ELOU 828. 1719 2231 -
" 18443 6.50 633 633 "
ad I _COVEINED AT a4 1.0 1 . FLOY 428 1719. 2231. .
" TInE 6.50 6433 6433 -
e EYDROGRARM. AT SUGS 2.036 1-—FLOY 2L2. 444, 588 — "
* TI®E 4,67 4e 50 .54 P
o LIVERS 103D 02 e 3t 1 FLOW 52 o 219 412 \.
- TIrE 4461 4480 4 .53 v
“l— hYDROGRARM_ALT ERTR 2.34 1 FLIW 159, 166 175 -
= TIME 4.7 4,50 4,50 »
Y R OUTEL- T Rl 2.34 1— FLOY 152, 166 175.. R e et ‘J
- TInME “4.83 4,67 4.617 !
L RYDAGORANMLAT. (X (Y] 134 J— _FLOZ Ilt. 692. 918. e .
" Tire - 6.83 6467 6451 .
M2 CORBINED-AT ca8% 2.6¢ 1——FLOY 413 . g41 1311, "
" TIing 6.50 6456 6.5 "
. . Le
: ETVERS F OM—F D — Y B D 166 ] ——F LOY 42 407, 617 — —_ L.

TIKE 6.50 €. 50 6450




FYDROGP A h o1 nIva S 4.66 1 FLOW 371. 434, 454,
Fue 65 €351 6053 .
)
FOUTER TO RO 9.6 1 FLow 369. 433, 453,
TINE 6.83 6. 83 7.49
| 2 P
1,:L__}_x_n:gucum Al SUEY 2.14 1 FLOY 163 360, 478 N
J- TINE 4.83 4,67 4067 I
) ;‘
e S C3IMBIRED L1 ClA b N 8 3 ELOW 462 7141 846 .
’; : TIME 6o 8,17 $.07 '
. A CAMBILED. AT £a7 50 4.2 1 FLOW 1226 : 2348 2941} :
). TIvE 6.33 6017 6417 M
. ____Fauxig !- RAKL L8 | 1 FLOW 1335,__2‘3{‘3 Q138 :!
y: TINF 6450 6+17 6017 j
“ ol
i-=_._.unnasr\n:,u..u cu214 o 1 FLow £1 98. 123, L
3 TIPE 3,33 1,33 3.33 %
" EOUTED_TO. ETIL s 1 ELAW 4. 5. b s
NS TIVE 6033 €433 6433 ot
o i
.“ * ro PUAK STAGES_IN_FFET 2 ¢ ta
" 1 STAGE 1.65 2.52 2.94 o
oy TIne 6.33 6.33 €.33
- A e e e e e e
- I oCeMBTHED 21 cony Y 1 FLD4 1289, 2348, 2944, e
). TIvF €.50 ©  6e17 5417 g
’.c i .
w0 EOUTCD TD RES2 51,64 1 FLOY 1287, 2348, 2943, e
b TINE 6.50 fel3 6.33 o
i - !
L YRPAGRAPH AT a7 RN 1 FLOY 52, 279, 412, o
) - TIVE 6.50 €e23 6.33 i
. . I\,
\ ;
" FLUTED Te RO13 PN 1 FLOJ 38. 256, 389, o
) TINE 5.50 £,00 5.09 o
: FYUROGRAPH AT SURJ 4 o9 1 FLGY 17. 18¢, T 242, i
). TIME 4,50 4,33 4.33 o
" 1
" 2 COMBILTD AT cos £.99 1 FLOW 93. AD0. 562, .
Ve TIME 5.17 a.83 4.83 o
Jdol grverstov TO 09 ‘.99 1 FLOw 43, 350, 542, »
D TIee 5.17 4,83 4,83 -
Jd rvorcePaPH AT DIVS 3.99 1 FLOW SU, 50 50. o
e : T1¥E 3.83 3.50 3.33 A "
J* FYDROGRAFH AT “nd 3435 1 FLOW 42, 407, 617, .
s TINME 3.83 .50 3.33 .
= FOUTES TU Rty tont 1 FLCY o 81, 455, 616, o
o TIMEC 6.67 6o 6T 6.67 il
| FYDROSEA®H AT SUBK .45 1 FLOW 7. 87, 117, T
) TINE 4.33 4,17 4,17 N
“ 3 COMBINED AT co9 1444 1 FLOA 1024 a1, 699. T T T
T- TIME 6.59 6450 6.50 0
: [
JFOUTEY TO ROS3 1.44 1. FLOd 162, 4Br, T 597, o
e ‘ T 7 6 B -



(“—f?DRﬁGk'ﬁ'!ﬁi—nY SuslE R ] 1 FLtw 239

“£9; 4985 e s
D TIHE 3.33 3.33 3.33 »
FOUTED T RETLD Le48 1 FLOW 19. 28, 31. : i
N TIME 6.17 6017 6433 : o
H 1
' : a» PEAK STAGES IN FEET =+ - e .
Mt 1 STLGE 2.95 4.41 5.12 , -
’ JTINE 6.11 beld £..33 .
FIg 2 COMBIKED AT con2 1,92 1 FLOW 121, 508, 728, .
. JlvE Lo61 L.£1 6561 0
3} wouteo vo ROS5 4 1.92 1 FLOW 120, 5C6e 728, il !
. TINE 683 T % 6.61 "
Dl tvcrograru ar SUBIC “oba 1 FLOW 240, 4§ 6. 495. : - . LI b
. J.18E8 J.12 1,33 .33 o
Il routEn To °CTIC Y 1 FLOV 19, 28, s2. e
" TIME 600 6ol 617 .
. o« PEAK STAGES TN FEET »e o
" 1 STAGLE 3.41 4052 5 .25 jae
3l TINE 6.70 6417 617 A
e S LOND LD AT e CE 203l d e FLOW e 129, 824, % 21 PO e e eeeem = e o et e e i o
3 Tivr 6.33 6.67 667 ‘
L REUTEATS R 0.6 -2.28 1—FLGW 138 524 758 — iy
)i T14€ 7400 €. €3 §.83 : I
-'._.t.yu:u:ca.u'a.u_ Suklp La21 1 ELOW 149 247 298, .
W TINE 3.17 17 3.17 M
- el
ML E2UTEC.TE RIC6. s.21 A ELSW 145. 2z, 211, - —
) » TINE 3.33 $.33 3.33 =
I 4 ' 'i-.A
e RYDRCGRAfHL_AT cunlE Le24 1 ELCW 154 196 246 “ L
)l TIng 3.17 3,17 3417 . 3 R
" L L0201 E0tT o654 Lois 1 E1oy 243 411 498, .
NN TIME 3.33 3433 3.33 o
" &CUTEN_ID . EETLE [ o465 1 FLOW 16 23 . 26 . i :: .
S0 TIME 6.17 6417 6417 v
e so PEAX STAGES_IN FEEL.ss .
- 1 STAGE 2.41 1,82 4,36 _ : " T
|- : : TIng .17 €.17 .17 ' R
- 2 CONBINED 27 cocs 2.83 1 FLOUW 153, 557, T84 N I
e 1IME 7460 6483 6.83 N
“l FouTEn 10 posT .62 1 FLOW - 153, 586 783, T o
e 114¢ 7.23 " 7.0 7436 ol 7
FYDROGRESH AT SUETF .3: 1 FLed 171. 3ra, 383, I &
Iy TE8E 3517 3,17 3,17 ad
=l FcurEn TS ROSH ".32 1 FLOW 155, 308, 372, T 4 , o
¥ TIME 3.33 7,33 5.33 S
FYJKOGRAFH AT SUELG .49 1 FLOY 118, zre. 326,

) TInE . 3.5 3.50 3.5 ")



ps FiO% 2b6%

Tl P L3 13

13

- CusP T AT 5303 ~

) , TIve 3.33 2,23 3.32

FOUTEN TO RET16 .82 1 FLMW 23, zs. 38.
N TIME 6.33 .13 6.50 a
: +s PEAK STAGES IN FLET »» _ I
)| 1 STGE 3.63 5.93 6.88 i
i TIuf 64313 633 6-5C "o
t]B 2 COMEINED AT cont 265 1 FLOW 176. 590, 820. :
. 11ve - 1.33 1.0 1.00 .
' ' i,
I\ routen 10 R159 1.65 1 FLOW 175. 588. 820. o
. 7. JRF 7.33 i Y 1..39 ‘s
Mol bvoroskeir AT susn n.24 1 FLOW 12, 151, 196. .
" T145E .12 3..%2 3.12 "
" ';!
el kouten 19 KETIH t.24 1 FLOw b, 8. 9. J
“ JIME f.13 £, 6.33 -
" o
pIE s PEAK STAGES IN FEET o 0
. b SIAGE 1.58% 2444 281 AN
o0 ' TiMe 6.33 6.23 6.33 i
" . "
:" ek YGROLGRAPS . AT e S Db e = VL L FLOR 1.9 221. 284. ot m— e o e e e e e e e T
) TIHE 3.8 3.50 3.5% o
B REUTELTR AT Y 1——FLOY i1 2.0, 25. i
i TIME 6.33 fe 23 6.33 i
N s PEAK STAGES IN_EELET wa i
G 1 STAGE 1.53 2.37 2.74 ;
Sl Tine 6.33 be33 633 .
. 4 COMPITFD AT CaL 54499 1 FLOY 1462, 2027. 3749, I
e TINE 6.67 €.67 6.50 i
“[ riveksich 10 ta 54.98 1 FLOW a, N 279, T
ye TIne €.17 2017 §450 '
. ) "
Ra FYOROGRAPH AT NIVA 54 .98 1 FLOW : 1462, 2927, 3470, ll“
e TIME 6.67 6.67 5.83 -
«|  Feutep T RG6 54,98 1 FLow 1461, 2025, 3470, -
e TIME 7.00 6467 6.00 b
44 |N
“!  FYDROGKAPH AT sURt d 1.27 1 FLOY 190, e, 385. i
)| TIME TTar 317 3.17 :
- FLUTED TO R761 Je27 1 FLOW 185, 275, 334, ::
Mo TIwe 3.32 1033 5.33 "
“|  FYDROCRAPH AT SUBIK 7434 1 FLOW 13U 25Ce - 317, -
N TIvE ©3.33 37 3.17 .
“ 2 COMBINED AT caty " .62 1 FLOW 115, £17. 636, -
Vg Tivg - 3.53 .33 3.33 "
“l FoutED TO RETIK P62 1 FLO ¥ 5. 28. .
) TIME 6433 6032 6.33 "

ve PCAK STAGES IN FEET s+
) 1 STACE 2.64 1.56 4,47



. - : . ' . .

y FOUTED TO ROGE2 n.62 1 FLOW 17, 25, 28.
TINE 6450 6450 6450
; FYOROCRAFH AT SUHIL 1429 1 OFLW 91, 172. 217. 0
TIME 1,13 3423 3.13 o
; -
o 2 COMRINED AT (T 1.87 1 FLOW 92. 178, 225, "
f} h & ¥ A 3..33 3.33 .
b ROUTLD YO Rib3 r.87 1 FLOW 83, 1890, 216. ;
. h i 3,41 3.50 .62 .
e FYDRIGPAFH AT SUBIM 0.57 1 fFLOW 184, 342, 426, by
. J.1UE 351 T.50 3.54 "
N FYDKOGRAPH AT SUBIN o3 ‘1 FLOW 964 187. 237. F}
0 Tire 3.2 I.13 3..33 .
N 3 COMBINFOD AT ccel 1.74 1 FLOW 347, 683, 857. Zﬂ
T1ME 3.54 .50 3.32
M !:‘
Nl FCUTED T3 RETIN 1,74 1 FLOV ay. 70. 8. "
" TINE 6.50 £..50 6.5€C le
) «e PEAK STAGFS IN FEET +e .
!-;-__M.“_mM"______ -de _.STAGE 3.19 645 1.0k e e e o e e aem
):- TI4E €.59 6.5 6.5% .
N EYDROGREATH-AT SUL1G- 11 1 ELOW 1% 141 111 e
v . TIne 3.17 3.17 3417 -
ol ELUIED_I] REIZD C.11 1 FLuY 6a fe 9. ;‘fl
ol TIME 6,17 6417 617 "
i +e PEAX STLGES IN FFET s+ - .
“ 1 STAGE 1.66 2.4 2.87 e
LE TINE 6.17 €.17 6417 ”
- L
yob rvnRocRap At su1p a8 1 FLOY 79. 144. 178. - .
" TINE 3.17 3. 17 3.17 .
[l revren 1o RETLP 1e13 1 FLOW . 8. 9. t
" ) TIME 6.C0 6417 6417 it
)\ «+ PEAK STAGES IN FCET ++ ”
e 1 STAGE 1.62 2. 41 2,78 »
“ T1lvt 600 £e.ll £.11 ",
hol  tYORIGRAPH AT RO A goon 1 FLOW be 0. 279. K
" T1HME £.00 £.17 £.11 .
Wl sreuteco 1O RETD A n,00 1 FLOW 3. fe 8. "
. Jims .11 2..17 1..£1L .
e o» PEAK STAGES IN FEET o+ i
- Y STAGE__ _ _ 9.00 (.60 2.51 b
I Tles - 2.0 0 ) 7.67 -
G_COMBLINED_AL €31 57.08 1.__ELOY 1517, 3511, 31572. B
TIE T.50 €. 67 7417 "
. L,
- EYDRAGR AR AT L0 n.50 1 _FLAW 0, 6. 60. "
) TIKE 7.0 €v67 7.17

M

'.-L',



“Fouten To KOl6 Ve 1 FLOW o 60e 6L
~ . . Ting i T———R 83 f-5ire Ty
FYDROGRAPH AT suam 1.23 1 FLOW 33n, 636, 804. |
TINE 3.5¢C 1,50 3.59 o
1 Contldlo LT ci1d 1.23 1 FLOY 31l . 51§. 8I4. F:
: TInF 3.50 3.50 3.56 aly
* OUIER-30 B & 1.2 1 FLDY £2 a3, 91 :
. TIME 5.617 6400 6.17 4R
. 2s PEAK _STAGES JN-_ELET 2a :
' 1 STAGE 1065.41 1066464 1067.18 M
. TINE 5.67 6490 617 of ¢
. [
o FQUTED T3 RN3IT, 1.23 1 FLOUW 2. 83, °1. M
" TIND S.83 €.33 6450 Wt
ol FYDROGRAIN &7 sueN 125 1 FLOW 372, 781, 1012, o
" TIME 3.17 3.17 3.7 o
. 2 CONEILED T €o12 2.4z 1 FLOY 3712, 782, 1113, ol
i . TINE .17 3.17 3.17 "
| FYDROGRAPH AT SuPly Heb4 1 FLOW 138, 331. 444, N
e ' TIME 3.17 .17 3.17 b
i o _ e e e e e e e e e et
LUoRauTEn 10 RES L eGh 1 FLad 135, 330, 4ct, N
b TN 3.33 2.33 3.33 faf
! [
“{  FYORIGRAPH AT SUBIR te13 1 FLow 59. 113, 142, "
Ve TINE 3.17 3.17 3.17 o
“f esuTER To RETLR o1} 1 FLOW 4, 5. " 6 M
N TIrE 6,17 6417 6417 PN
» s¢ PEAK STAGES IN FEET «+ . 1.
" 1 ST4GE 1.58 2.44 2.84 R
" TINE 612 £.11 6.12 o i
d*l 2 cowplngp At Ci63 CeT7 1 FLOW 157, 313, s12. M R
» TIME 3.33 3.33 1,33 “ '
et routen 10 RCG6 0.77 1 FLOW 125, - 289, 415, PR
“ : TI1ME 3.52 3,67 3,33 o ’
M bvoroskarn AT 5uUL1S o285 ! FLoW 27, 56 £9. o
" 118 3.61 3.61 3.62 "

Yl routen 19 POBT 6,625 1 FLOW 26, 66. 89. I
“ TIME 3.83 3..83 3.83 “

Nl tYDROGRAPH AT SUELT re49 1 FLOW 2890, 465, 563, N
w . JIHE 3.32 3433 3.17 .

R 3 COMBINLD &T Coba 1.51 1 FLOW 60, 176, 1622, )
i O T1ME 3.5% J.33 3.23 e e e s e o A = o Hom o i 18 i @t i e tmmmee ¥

M FcuteEw TO RETS 1.51 1 FLOW 34, 157, 333, o
. TI1E-. £.50 4,03 4,33 [ ——— o

s «v PEAK STAGES IN FEET «+ X
v 1 STAGE .72 5,12 5.32 - - 1

] ‘ TIne .50 4. 83 1433 i ;
B ' ' b’ ... '




N - e - . L - B Ceen e .- Cae e wa w aesmesam ot
L et e -
FOUTED TO RORY 1.51 1 FLOYW 3a, 156. 329,
)( 7; : “QD? 50‘!"(’ 4-35 \j i
FYDRIGRAFH AT~ SUDBRA l.22 1 FLOW 78. 156. 199,
TINE .17 3.17 3.17

)_‘1 N )
. A_CavELiTD AL capl 1.22 1 FLoY 19 118. 365a "

: T1wF 3.17 5.00 4433 S

HIE e
! AOUIEN-_TO i RORD 1.73 1 FfLou 12 118 168 ta
. TINC 3.5¢6 5417 4.50 1.

b - : 4
M { YDROGRLERH_ATY suuRpe L o271 1 —ELDY E6 169 . 216 .

)' TiME 3.33 3.33 3.17 inl
a ' ’
‘L RYDROGRARA-AT RURRC 20 14 KL DY 23 1 92

3" : . TIHE 3.17 317 3.17 [

ME L.
" 3_SANGILLD- AL CLE WU 3 ELQu. 186 82 491 he

)\ TIAE 3.33 3.33 3.33 .
" ROUY TEH--TO. RLR &4 A0 WY 1 FLAM 114 131-¢ 418 i _ v :~

S0 ) Ting 350 I.50 3.50 i
s LYDRAIGRADRU_AL SUZSRD £.32 1 FLIW 126 252 256 !f

) - TIng 3.33 2.33 3.33 ) "

L PYBROARLAPH- LY syneg L.03 1——ELOY 12, 143 183 S

)u TINE 3.33 .33 5433 ) e
" <o ~LoNBIN-D~- LY Cw:R.2 2ol 3 LA 334 £92 904 . &

)" TIRE 3.5¢ 3433 3.33 .

e (1) ’

o ROUTEN-TIS RCRS 2465 1 FLLd 226 683 8374 “
)“ TIME 3.58 3.50 3.54 "

w e EYDRICRAML-AL SULLE fall 1 ELOW 55 9§, 122 N

)" ’ TIME 3.17 .17 3.0¢ o o
"l _FYDROGRANH-AT SUBLH n,22 1—FLOY 21 §2 70, —

" TIME 4,00 .83 3.83 i -

). . e
B UTEO 12 RL18 b3 3 1 FLOY 2% 52 £9 jes .
4 _ TINE 4,33 4. 00 4.17 -~

- MR
e EYRROGRARH AT SUR2 28— — ] — FLOM 182 312 380. - N

51 TIrE 3a7 3417 3.7 I p
e s COUB  LEDLT CLRA 3.25 =1 FLOY 428 L&2. 1139, . !: . .

| ‘ ' TIME 3.5L 3033 3.33 X I
P e -
“l  EYDRUGRERH-_AT  juR1N 2,35 1 FLou 60, 143, 193, i

)\ TInE 4,17 4,17 4,20 T:

Tl ]
R OUTEE-TH RoKSE L o= 1-— FL2Y —6f 141 199 b
- TIng 4.33 4,33 4,17 o

)u ) l“ J
Ml EYDROGRARH_AY . SYSRG .28 1—- FLOW 54 180 227 - - )
" T14%F 3.33 3.23 3.33 -l

Mo ' : -)
Ml 2GS U B INED AT GRS .97 1 FLGH 98 184 265 . "

)" TINE : 3.33 4,00 4.900 o
" ’l
2l rautLd-TO RERT § 95 Fo——1—=FLOW 92. 196. 264, - .

N TInE 4.5i0 4.50 .17 ,
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FYDROGRAPH AT SULRH el FLOW 125. 225.. 278, -
7 F-I-ME 3:23 23 3F———3c33
¢ COMBINED AT CPRB 1.27 FLOW 161, 3S58.. 437.
' TIME 307 J.E0 3.50
~
’ FYDROSEARR AL Siindy 1,86 FL Oy 178, _Ipa. 1017
' TIME 3.50 3.33 3.33 %
, s COMBILED. AT cary 2.83 FLOU 513 1118 1409 i
. TIME 3.5€ 3.50 3.50
. £ ouTE0. 14 RIRH z.83 FLOY 506, 1062, 1395.
' TIME 3.67 .50 3.50 i
. !
. EYOROGRARU_AT SURRY L § ELOU 81 170, 220
o TIimE 3.17 2.17 3.17
“ - COMBINED AL coog 1.1 £1.9% S62. 1174, 1537,
" TIvE 3.586 3.50 3.5) :
" LYDRUSRAEH AT <1 201 ELOW 11. 17. 20. ;
“ TIME 3.0 .5 3.09
" 5 EOMOLLLD AT c1 1,11 ELLU 564 1177. 154,
o TIME 3.5C .50 3.5 .
ROUTER IO £ 1.11 ELOU 556. 1154, 1492, e e
TINg 3.67 3.67 3.54
» EYDRASEAJALAT cn Lol FLOA 4o 1X. 18. !
" TIME 3.17 2eCO 3.27
" LYUROGRARIL AT 5 Lald FLOuW 19 3S. 44,
. TIRE 3.17 le1? 3.17
e 3 _CAMSTLED AL czZ 3.14 ELCy 564 a 1168, 1516 .
\: 1INz .67 3067 3.50 |
Yl ROUTED-TI £2 3.14 ELOW 551. 116¢0. 1492,
" TIME 5.61 3.67 3.67 l
wl EYDEOGRAEH AT Sy ol £1.04 1. 2. He :
o TIME 3.17 .17 3.17 ;
T '
" EYDROGRARH_AT [ 2.08 £L0% 24 48, 62,
)“ 11“5 3033 3'13 3.3!
o ACUIED _I2 22 2,08 ELOY 2% 41%. &l
)" TINME 3.33 3.33 3.33
- LYDROGRAfM AT Sé £.11 ELOw Q3. 174. 214,
)" Tivg 3.17 3.17 3.117
e hCUTEL . T 4 11 ELOYW 82, --152. 1913,
)" TIME 3,213 .17 .17
» ]
"l EYCKGGRAEH AT s1 2.03 ELOY 16 38. 4% o - i
)" TIME 317 3.17 3.17
ey ’
- 2_COMBINID..AT ca Lal2 ELOY 1.3 190, 239. -
," TIME 3.33 3.17 3.17
) . i,.
. T _CcOMBINF TAX cs f.31 ELO¢ 126 232e. 7 255. P, —— - !
! : - x % T .- T e~
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FOUTED T2 RS ¢e31 1 FLOY 122, . 286,
9( 7irl[_ 3.55 5033 5o3, \") .
FYDROGRAPH AT S8 tea2 1 FLOW 2. 7. 10.
TINME 3.17 3e17 3.00 .
)ﬁ oy
- LYCROSRAIM AT cqg .t 9 £1 1y - Ee_ ia ‘ . L.,
3 : TIrE 3.00 3400 3.00 oA
N
J SCUIEN-TO XA £.e3x 1 EL0U. 32 510 60, .
3. TIME 3.00 3.00 - 3.00 o
. LYCROGRARH AT Lo 3 03 > -dd 1 FLOWY 15 19 24 . N
' TINE 3.17 3.17 3.17 , o .
) * * ol
. 2-COMBINER-AT Nl ¢ 0,98 — £LOU 42, L - 83 ol
“ T1u0 3.0 .re “3.40 . co , »
3. ' u
" fAUJEN . 1S ne M LY 3 EL G 34 L e &9. [
> TIME 3.17 3. 60 3.00 ‘ o
‘e [y
3 }ynnnrn ARl AL <1 J I 1 % 1 ELOY 22 X7 45 Lid
) , TINE 3.17 3.17 3.17 " 4
" o COVOINED AT C3 L 48 1 £L.0u 57 a3 . 114 »” ’
" TINE 3.7 3.17 3.00 . o
» Jort 4
vl FYDRAGRLEH AT ni2 deL3 1 FLOW 15 25 29. ——— o
)=' TINE 2.33 3.33 3.33 iﬂ’|
P 2-CoMBINED-AT— c8 aeld 1 FLOW &8 112 137 : i
» TIME 3.17 3.17 3.17 1.
Mo [
o ROUTED_TID ng r o1l 1 £LCY 61 104 131 '--
)" TIME 3.33 3.17 3.17 N
" ;'
” LYDROGRADH AT 8 T A Pk | 1 ELSY 4o 11. 15. -
) » TIvE 3.17 3.17 3.17 * o 4
o FYDAROSRARM_AT LB WA felis 1 FLOW 4.4 46 S8, :’
)-' TINME 3.7 3.17 3.17 " y o
B I comareen AY foll:] .19 1 ELIW 83 161, 2r85. ‘: i e
)" TIME 3.33 3.17 3.17 ' o )
v _COMBINED. AT cle 2.52 1 FLOW 241 377 469 : ::
“ TINME 3.33 3.33 3.33 "y
H. . : )
“l  ROGUTEJ-TS k8 {52 ] ELOW 243 374, 468, .
» . _ . TIME 3.33 3.33 3.33 : : o .
1 , e
. FYDROGRAPH AL 215 Lof2 1 ELOW 3. 9. " 13. - - '
)'- TIrvE 3417 3.17 3.00 3.5
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. : TIPE 3.17 3417 3.17 : . »
HeE " )
e A COMPIRED_ AT ce 3.76 t— FLOW . 696.....1399, 1825. e e e “ .
o TINE 3,67 3067 3.5¢ .
" . : J
L RCUTED-TL £1. 34746 1 FLOY 687. 1398 1192 . -
" 11v¢ 3.67 3.67 3.67 °1 .
- _ N
L RYDRAGRARM-AT S17 1432 w1 FLOW— 3 10 14 -
\ TIKE 3.17 3.0 3460
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TINE 3.67 3.67 3.67
iw . D
“l_ psurco_TL 211 2,01 1 ELLY 6ED 1400 1815 " _
'- TIFE 3.67 1.67 3.67 . v
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’~ . TIME 3.17 1417 3.17 . 5o
‘____;,guggn 3.9 a2 . c2 1 ELCW 15 1.9 ')1' . '
)- TIME 3.17 3.17 3.17 N
. Jd ¢
T hYDRIGRABH-AT £2.£ 2 i 4 R 9 13 16 o
A TIME 3.00 3.00 3.00 , " “ 4
" S COMBEINID_AT ry1 PIP . 1 ELAY 11 e 37 : "“
| TIME 3.30 3.0 3.00 ' NN
e e
" RCUIEN_ IO £33 U0l 1 £L0M 14 24 3L N re
A TINE .33 3.17 3.17 oy
" LYCROCRARH_AT 521 2 01 1 FLau e 12 14 e
o\ TIvE 3.08 3.00 3.00 . I
a -CONRINFDAT— ClA 2ol 3 ELOY 19 36 43 . ;
| i TISE 3.17 3.17 3.17 . o
10 FYRROSRARH-—AT Lo ool 1 ELSW 9 1.4 17 . i v
W , TINE 3.17 3.17 3.17 ' " .
" SCUTED T 1.4 neG1 1 ELAW k- 13 18 : .
S\ TIwr 3.33 1,33 3.33 N
" ) . of
“l L YDRGORARIL AT €23 Lel2 1 FL3Y 17 21 31 “
S\ . : TI®E 3.60 00 3.00 o
" o
“lo % COMQINED-AT LIS oLl 1——FLOY 21 37. 43 o N
* TIME 3.17 3.17 3.17 . :: :
A ECUIED_TO. - L1E 1.L3 1 ELOY 21 4 34 49 “ 2
)" TIME ._ 3.33 3.33 3.33 :: 'J
“l o FYDROGRARU.-AT ST4 oL 1—FLOW 19 37 46 - : ' o
. TIvE 3.17 3.17 3417 " TR
Mo ot 50 2R
. RAUTED T £16 L o5l 1 ELSUW 19 35 43 , - L
» : ’ TIME 3.3 3,33 3.33 . o
)} : . \ o PO
ol LYDRCORAPRM AT <25 (L4 1 ELOU 5 15 21 i . .
. TIME 3.7 .17 3.17 N
HE : : ofs
- 3-CONGILED—4T 635 v 14 1— LI 44 28 96 “
)‘- TIng 3433 3433 3.33 : . -
[t ) . . wi
"L 2 COMRIHED-AT 17 LI ¥- 1——FLOW 61 103 135, “
- TIME 3,38 .33 3.17 o
)" B - :' ) .
"l YORGGRAMI-AT 526 LA S 1—— FLOW 22— ‘35 41 " !
)“ TIKE 3.33 3.33 3.33 ' ;j-.)
ROUTER—FD %132 PO 1—FL3Y 21 34 an., SR 1
\ TIHE 2.33 3.23 3.33 o . ) K
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FYDROGRAPH AT 557 el 1 FLOW 29. 69. e .
- THME 3+v+F 31T ST
FOUTED 13 R1E Gel6 1 FLOW 28. 50, 62
TIME 3.33 .33 3.33
LYUROSAAPH AT 528 [ & b ] FLO 11. 271a 36a r
’ TINE 3.33 333 3.33 i:
| 3 CosBINEN_ AL cif £.16 1 FLOY 69 111 119. i
TINE 3.33 3.33 3.33 :
ROUTEDTC 19 telb 1 F1.04 56 115. 134, .
TIMC 3.50 333 3.33 o
e Y NROG R AR _AT $29 i oil2 1 ELOU 18. 28 32. -::
Tine 3.09 .00 3.09 i
EYDEDGRLEIL_ AT X Sal2 1 ELDY ?fl- 37 43 .. ’::
TIng 3.00 3,60 3.00 "
EYDROGRARIL AT £31 £.02 1 £LOU 3 9. "12- “
TIME 3.17 3.17 3.17 "
S CavalIteED LT ~14 23 1 ELOY 7\. 139, 1123 "
TIME 3.33 3017 3.33 i
i,
e ROUTED_IS 12° £.23 1. FLOY 71. 139, 172, )
TIME 3.50 3,23 3.33 "
Lt YLROGRARU AT 532 357 1 EL2Y 32 50, 15. "
. TIME 3.17 3017 3.17 ;
o EYCROGRAMH_AT S5 Peg2 1 __ELOU 164 21. 33, .
v TIrF 3.17 2,17 3.17 |
\ o FYDROGRARM AT cig a2 1 FLOW 3. 1he 14, -
TirE 3.17 3,17 3.17 ™
e 4 LCUNBINLED-AL _c2n “o34 1 _FLoy -111 215 270 :-
TIne v 3417 3.17 3.17 i
. to
- 3 _COMDINEO LT £21 4,32 1 ELOW A51. 1598, 2455, I
” TIME 3.67 3.67 3.59 o
4 EQUTED IS n21 4,32 1. FLOW 190, 1591, 2068, "
hd - TIME 3.67 . 3. 67 3.67 »”
EYLRICRLADH AT c2€ teil 1 ELAY 1. 11 21. ::
T1HE 3.00 3.060 3.0 ”
tYLROCGRAPH AL S2E Cadid 1 EL O 4 . 1.2- i8. ::
TIME 3.17 3417 3.00 :;
“ 4 COMBINED_LT co2 4431 L__FL3Y 795, 1599.___ 2757, .
. ) TIME 3.67 367 3.67 .
~l gCuTED. TU RGE1G 4,37 1 _FLoy 167 1573, 2049, lil
- TINE 3.63 2. 67 3.67 -
’ 1™
1o EYONROGEA2M RY SUERD .21 1 FLOW 1l2. 20 2. 251 ::
- T1vE 3.11 3.17 3.00 "
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4 COMBINL. oT CORI G 5otd 1 FLOW 1199, 2421. 2204,
e T1IMC £ Sea0 0w - -
R 1mF 357 50 56 5
' FOUTED TO RET2 B.18& 1 FLOW 8. 45, 48,
: CTIME 10.00 11.17 10.83 S
).] (-
A PEAK SIAGES IN_ESET. #x '
‘ 1 STAGE 976.63 578.73  979.81 '
W TIME 10.17 11.33 16.83 .
‘| FYUROGRAPH AT kD9 " .0a 1 FLOW 43, 350 542, :
- TIME 19.00 11.17 10.83 N
[ routeo T0O ROT9 WY 1 FLOW 41 343, 535, .
oy
) TIHE 5.50 5.17 5.00 o
* "
“|  FYORDGRAFIN AT TRER ‘.18 1 FLod 40, 89, 117, ¥
]
M. : TINE 3.33 3,33 3.33 o
»|  FYDROGRAPH AT suB2n 2454 1 FLOW 352, €64, 672, "
] . 1
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3
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. " A
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of N
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S TInE 5.67 5.17 5.00 - 5
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- 1 STAGE 1449 2.13 2.37 -
)y T1vE 5.67 5.50 5.67 o
- 2 COMRINED At CoPB 1.7 1 FLOY 913, 322, 621, i
) TINE S.67 5.33 5.17 o
FOUTED TO ~ ROK1 1.37 1 FLOW 98. 422, 621, - = .
) )
: : ~: .1 — —
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RS ATH— AT Sy g1 53 t——Ftey P19 229+ : N
TIME 4.67 4.50 4.5) . D
FOUTEN TO rRO21 1.03 1 FLOW 65. 161, 220. .
. TINE 5.50 5. 00 5.0 J: )
' FYOROGRAPH AT SUBT 1.09 1 FLoW 312. 556. 686, I
' TIKE 3.67 3.67: 3.67 L
: Z COMBINED AT cn15 203 1 FL 312, 559, 694, . by
. TIME 3.67 3.67 3.67 o
’ 2 COMBINED AT CaRC 3.40 1 FLOW 323, 709. 1€13. M
. ' TINE 3.67 S.17 5.00 L
“f  FGUTED TGO R1G2 3.4 1 FLOW 323, 707. 1599, _ "l
o . T1%E 1.863 5.33 5.17 wf
" FYOROGHAPH AT SUHZR .32 . 1  FLOW 143, 251, 308, DN I
. T1vE 3.33 2.33 3.33 Wl ¥
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" TINF 3.33 3.33 3.33 . . ) "
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” «% PEAK STAGES IN FEET »s o~
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2 LIeE 6.33 L4333 6..33 . e PN
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" TInE 6.17 6.17 6.17 ' -

I , . . i IR
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. T COMBINED AT conz 1.91 1 FLAU 348« 654, 898, :
e TINE 3417 3,17 3.17 :
{ FCUTED TO PET2Z 1.91 1 FLOW 50. 71, 18. :
e 11"5 6033 6050 6‘67 1
N v« PEAK STAGES IN FEET »» "
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ol T1ve 3.13 3433 3433 _
)l gkrutrp o RETZ W "eb1 1 FLOY 24, 33. 26, .
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) TIME 6e17 6e33 £.33 "
dp- »ee NORMEL END OF HEC-1 ¢+ .
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CALCULATIONS
1. LITCHFIELD ROAD, STREET FLOW AND STORM DRAIN ANALYSIS
2. THOMAS ROAD, STREET FLOW AND STORM DRAIN ANALYSIS
3. DYSART ROAD, STREET FLOW AND STORM DRAIN ANALYSIS
4, COLLECTOR ROAD, STREET FLOW AND STORM DRAIN ANALYSIS
5. CHANNEL HYDRAULICS

6. CULVERT HYDRAULICS
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CALCULATION 1

LITCHFIELD ROAD, STREET FLOW AND STORM DRAIN ANALYSIS



LITCHFIELD ROAD

Street Flov & Storm Drain Analysis

The pavement section of Litchfield Road has been designed as a 26’ pavement
width for both the northbound and southbound traffic. Future, Phase 2,
construction will increase this pavement width to 39’ each direction.

Storm drain has been designed such that the 5-year storm does not exceed
top of curb. Additional catch basins have been added to help keep nuisance
flow from crossing the major streets. Hydrology calculations are based on
the future (Phase 2) pavement width, and include runoff from the landscape
easements. All storm drain, catch basins, and connector pipes, have been
designed to carry flov from the future (Phase 2) condition.

Two storm drain systems have been designed for Litchfield Road. Flow is
collected north of Thomas Road and piped on half mile south to a channel in
the golf course. Additional flow is collected along the way. The second
storm drain system, collects flow north of McDowell Road, and pipes it to
an existing storm drain in Litchfield Road.

1200-05 '
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CP# Area
(AC)
A | 5.5
B 7.4
c 12.1
D 17.0
E 19.0
F 7.1
G 12.3
1200-05
CVL-4-1276

LITCHFIELD ROAD

Street Flov & Storm Drain Bydrology

Land WVeighted Flow Time Length Velocity Tc

Use
R/V
R/V
R/W
R/W
R/V
R/V

R/W

c

0.74

0.74 .

0.74
0.74
0.74
0.74
0.74

Initial Flow Ave.
(Min) (Ft) (FPS)
5 1603 1.5

23 550 2 |

28 1120 3

37 1415 3

49 565 3
5 2068 2

22 - 1502 3

(Min)

23

28
34
42
45
22
31

I5/T100

(in/hr)
2.4/4,7
2.1/4.1
1.9/3.6
1.6/3/1
1.5/3.0
2.5/4.8
2.0/3.8

05/Q;59
(CFS)

10/19
12723
17/32
20/39
21742
13725
18/35

oL



LITCHFIELD ROAD

Hydraulic Summary

CP# Total Flow Flow in storm Drain Flow in Street Street  Street
05/0100 05/0100 05/0100 Slope Capacity

(CFS) (CFS) (CFS) %) (CFS)

A 10/19 ' 8/12 2/7 0.3% 27

B 12723 12720 0/3 0.6% 12%%

c  17/32 14/23 3/9  0.2% Tk

D 20/39 18/31 2/8 0.2% 22

E 21/42 ‘ 21/41 0/1 0.2% 22

F 13/726* 10/14 3/12 0.5% 34

G 18/36% 18/36 0/0 0.2% 22

* The 100-year flow included 1 CFS flow-by from CP# E.

** Superelevated section, only 1 gutter is accounted for in street capacity

1200-05 |
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Project LITLH\:A?L,D Eb.
F LITCHFIELD ROAD _
o Project No.
(m y _ Hydraulic Summary Sheet No. of

COE & i fggmé&%l Flow Flov in storm Drain Flo¥aiqu|Steeie) Street \ Street pate 4-25

PLANNING
LANDSCAPE Anculrse%giéoo Q-Z’é:éoo ' %?Iégéggby S:(l;l)ae Ca(lz::it% Tte
) Weizure s t
A 10/19 : 8/12 2/7 0.3% 27
B |je32/23- 1910 150 043 6+6% }2e )
' G ‘ M . R/w .
c |.39732] 55'14/23 o 35 0.2%. | 2ot
Lls' N L'ﬁ. B
D | 20739 22
8'amw 8 %tw
E 21/4 22
F——%%TE? __MM T [ 1 u%ﬁnz
G 18/361' : 22
* The 100-year flow included 1 CFS flow-by from CP# E.
** Superelevated section, onlﬁf_%mm&ﬁ& in street capacity
1 !
Leverd C VaLnt
- ITmnrPeaviovs SwcoiAce 93272 ¥ .95 = E36S
- Lampecaepz S FACiE 51;.(;2) X - JHO = 22,67
Torars =0 (4. 1.2z :

) WE“-«&.‘.‘QD .C.' = l\‘.BT’./ISO - 0'74
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HYDRAULIC ANALYSIS NEW STORN DRAIN LATERAL

LOCATION DATA
Litchfield Road
1-10 to k. 1.D0. Canal

Date: 5/17/90 -

DESIGN DATA:
Freguency 100 years

Manning’s n = 0.012

STORM SEWER CAPACITY CALCULATION RECORD

Location H ' “Sewer Prolile i Sever Design
Qutlet Pipe Fros Sta To Sta  ilnc. Total €@ iInlet inv.Outlet inv. Length So 1D K Q full v
no.  no. ! \ 1iny)
Storm drain sta, 84450 to 42¢30
OUTLET 4580 4230 0 41 930.20 989,50 350.00 0.0020 36 722,50  32.3t 5.00
HH 4800 4580 10 41 930.65 390,20 220,00 0.0020 36 722,50  32.68 5.80
L 5365 4800 B 3 992.75 990.65  565.00 0.0037 36 722,50  44.07 439
HH 6780 - 5365 3 2 336,50 993.25 1415.00 0.0023 30 444,28  21.29 4.68
M 7782 6780 0 20 997.80 996.50 1002,00 0.0013 30 444,28  16.00 4.07
o 7900 1792 8 2 998,75 938.20 118.00 0.0038 24 245,02 15.13 6.37
HH 8450 7900 12 1z 1000.25 990,75 550.00 0.0027 24 245,02  12.80 3.82
Stora drain sta. 27432 to 12430 . )
OUTLET 1230 2732 14 986,10 982.30 1502.00 0.0025 24 245.02  1Z.32 4.48

t Revision for Pipe Extention in Golf Course
for Qutlet Ref. CVL Mass Grading 1290-030

(0E & VAN LOO ENG. INC,

PAGE 1

Hydraulic Grade Line

va/2g St hi  loss hj loss he ht Elev. & Elev. @ Depth & Depth &
! coeff. coeff, {ainor}  inlet outlet inlet  outlet
0,522281  0,00322 1,13 0.07 0,04 0.00 0.00 0.04 993.66 992,50 3.46 3.00
0.52228¢  0.00322 0.7t . 0.07 0,04 0.00 0.00 0.04 994.45 993,70 3.80 3.50
0.298579  0.00184 1.04 0 0.00 0,00 0.00 0.00 995.49  994.45 .4 3.80
0.340813  0,00268 K] 0 0.00 0.00 0.00 0,00 999.28  995.49 2,18 2.4
0.257704  0.00203 2.03 0.02 0.0t 0.00 0.00 0.01 1001.32 999.28 .32 2.78
0.629160-  0.00668 (U] 0 0.00 0.00 0,00 0,00 1002.10 1001.32 3.3 3.02
0.226497  0.00240 1.32 0 0.00 0.00 0,00 0,00 1003.42 1002.10 L7 3.3%
3,308288  0.00326 4.9 0 0.00 0,00 0,00 0.00 989.20 984,30 .10 2,00
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THOMAS ROAD

Street Flow & Storm Drain Analysis

The pavement section of Thomas Road, from Litchfield Road to Dysart Road, is
being designed for a 26’ pavement width for both eastbound and westbound
traffic. The westbound lanes are not part of Phase 1 construction. They will
be constructed at a future date as a part of Phase 2 construction. Phase 1 con-
struction consists primarily of the eastbound lanes. A 2% cross slope will take
storm water to the curb and gutter where it will flow to either catch basins or
a low point that oj:zns to a collector street. Storm drain and connector pipes

'will be designed to handle runoff from the ultimate pavement section.

The first location for catch basins on Thomas Road is approximately 925 feet
east of Litchfield Road. The catch basins will be connected to a 3 barrel 8' by
8’ concrete box culvert. The culvert crosses Thomas Road and outlets to the
main drainage channel that flows through the golf course.

Another 1ow'point on Thomas Road is approximately 2554 feet east of Litchfield
Road.. At this location a small portion of drainage -from Thomas Road will turn

to the south and flow along a collector road before it eventually enters a 30"

storm drain pipe and empties at the golf course. This 30" storm drain pipe also
receives drainage from the future schools and park sites directly to the north
of Thomas Road. The flow from the north that cannot be carried in the 30" storm
drain, will cross Thomas Road and continue south on the collector street.

‘The second location for catch basins on Thomas Road is approximately 1700 feet

west of Dysart Road. The catch basins will be connected to a 8’ by 8’ concrete
box culvert. The culvert crosses Thomas Road and outlets into a smaller
drainage channel that connects to the main channel in the golf course. .

The hydrology, street flow, and catch basin calculations are included, following
this sheet, while the culvert hydraulics are included in the section
"Calculation 6". Final calculations for the design of the storm drain in-the
collector road will be done with the design of the collector road and included
in the section "Calculation 4".

1200-05 .
CVL-4-1276 [V‘L :



“THOMAS ROAD :
Street Flow & Storm Drain Hydrology

Initial Flow Ave.

CP# Area Land Veighted Flov Time Length Velocity Tc IS/IIOO 05/0100
(AC) Use c (Min) (Ft) (FPS)  (Min) (in/hr) (CFS)

A 1.5 R/VW  0.69 .5 535 1.0 14 3.1/5.9 3/6

B 4.0 R/W 0.69 5 1375 1.5 20 2.6/5.0 7/14

C 5.5 R/W  0.69 5 | 1465 1.5 20 2.6/5.0 10/19

D 0.7 R/W 0.69 5 254 1.0 9 3.;/7.0 2/3

E 1.9 R/ 0.69 5 660 1.0 16  2.9/5.6 4/7

F 1.4 R/W 0.69 5 475 1.0 13 3.2/6.1 3/6

G 4.9 R/W 0.69 5 1696 1.5 24 2.3/4.5 8/15

H 6.3 R/W 0.69 5 1696 1.5 24 2.3/4.5 . 10720

‘I SEE HEC-1, ID #COR8 QlO = 562 cfs 0100 = 1537 cfs
J  SEE HEC-1, 1ID #S5 010 24 cfs 0100 = 62 cfs
SEE HEC-1, 1ID #56_ 010 99 cfs QIOO = 214 cfs

NOTE: This hydrology is for the fully improved future Thomas Road section
(both eastbound and westbound). '

1200-05 |
CVL-4-1276 l VL




THOMAS ROAD
Hydraulic Summary

CP# Total Flow Flow in Street - Street Street
05/0100 05/0100 Slope "Capacity
(CFS) (CFS) (%) (CFS)

A 3/6 | 3/6 0.2% 22

B 7/14 7/14 0.2% 22

c 10719 FLOW AT CATCH BASINS

D 2/3 2/3 0.2% 22

E 477 ‘ 4/7 0.2% 22

F 3/6 3/6 0.2% 22

G 8/15 8/15 - 0.2% 22

H 10/20 FLOW AT CATCH BASINS

NOTE: The flows and street capacities are for the fully improved future Thomas
Road Section. Since the road is virtually symetrical, when only one half
of the road is built, it will be just as effective.

1200-05 4
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DYSART ROAD

‘Hydraulic Summary

CpP# Total Flow Flow in storm Drain Flow in Street Street Street
05/0100 05/0100 05/0loo Slope 4 Capacity

(CFS) (CFS) (CFS) (%) (CFS)

A 13/26 | 10715 3/11 1.0% 49

B 21/39 : 18/26 3/13 0.4% 31

c 21/40 ' 18/26 3/14 future collector

street
D 14/28 0/0 14/28 0.4% 31

NOTE: The flows and street capacities are for the fully improved future Dysart
Road Section. Since the road is virtually symmetrical, and runoff is
only from within the right-of-way, the half street will be just as
effective.

1200-05
CVL-4-1276
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DYSART ROAD

Street Flow & Storm Drain Hydrology

Initial Flow  Ave.
CP# Area Land Veighted Flow Time Length Velocity Tc 15/I100 05/0100

(AC) Use c (Min) (Ft) (FPS)  (Min) (in/hr) (CFS)
A 7.2 R/W 0.74 5 2080 2.0 22 2.5/4.8 13/26
B 16.5 R/V  0.74 22 2712 2.5 40  1.7/3.2 21/39
cC  17.4 R/V 0.74 40 400 3.0 42 1.6/3.1 21740
D 8.5 R/V  0.74 5 1789 1.5 25  2.3/4.4 14/28

NOTE: This hydrology is for fully improved future Dysart Road section (both
northbound and southbound).

L

1200-05
CVL-4-1276
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HYDRAULIC ANALYSTS Nu¥ STORN DRAIN LATERAL N

STORK SEMER CAPACITY CALCULATION RECORD

LOCATION DATA DESIGN DATA:

Dysart Road Frequency 100 years
Golf Course Yo Thomas Road

Through Collector Rd & Dysart Rd

# Date:5/15/90 Hanning's n = 0,012
Location H ' Sever Profile H Sever Design i H Hydraulic 6rade Line
Outlet Pipe From Sta To Sta  iInc. Total @ ilnlet inv.Qutlet inv. Length So 4D K 2 full v Valyg S hf - loss hj loss he ht Elev, & Elev. & Depth € Depth &
no, 10, H H Hin,) ' coeff. coeflf, (sinor)  inlet ‘outlet inlet  outlet
1 ] ] ' )
Stora drain sta. 46400 to 73464 ;.\ :
QUTLET 4643 4600 G i 990.75 990.65 45,00 0.0022 36 722,50  34.06 3.80  0.522281  0.00322 0.44 ~ 0.02 0,01 0.00 0.00 0,01 993.81 993.65 3,06 3.00
L 4345 4645 0 k] 991,35 990.75  300.00 0.0020 36 722,50 32,3 4.67  0.338348  0.00209 0.63 0.02 0.01 0.00 0.00 0.01  994.44 993,81 3.09 3.06
L 5250 4343 0 n 991, 9% 991.35 305.00 10,0020 36 722.50 32.3l 4,67  0.338348  0.00209 0.64 0.02 0.01 0.00 0.00 0.01 995.09 994.45 3.13 .10
L} 5319 3250 18 KX} 992,20 932,06  69.00 0.0020 36 722.50  32.54 4,67 0.338348  0,00209 0.14 0.14 0.03 0.00 0,00 0.05 995.33 995.14 3.13 3.08
L 6840 . 5319 0 15 997.27 993.16 1321.00 0.0027 24 . 245,02 1274 4,77 0.333903  0.00375 5,70 0.02 0.01 0.00 0.00 0.01 1001.05 995,34 3.8 2.18
K 1964 6840 13 15 1004,58 997.27 1124.00 0.0065 24 245,02 19.76 4,77 0.333903  0.00375 4.21 0.02 0,01 0,00 0.00 0.01 1005.27 100,05 0.69 318
t Revised Street Flows Per Hec~l )
II ,,.
..//
HYORAULIC ARALYSIS NEW STORH DRAIN LATERAL
STORN SEWER CAPACITY CALCULATION RECORD

LOCATION DATA DESIGN DATA:

Dysart Rosd Frequency 100 years

Goll Course to Dysart Road

Through Parcel 10

Date:5/15/90 Hanning's n = 0,012
T Lecation i : Sever Profile U Sever desion v Hydraulic Grade Line
Qutiet Pipe From Sta To Sta  !Inc. Total G !lnlet inv,Outlet inv. Length S 0 K g tull v V212 L1 hi loss hj loss he ht Elev. 8 Elev. & Depth € Depth &
a0, no. H : tin,) ' coefl, coeff. (ainor)  inlet outlet inlet  outlet
Storn drain sta, 0+00 to 10+93 .
OUTLET 260 0 0 2 986,59 986.00  260.00 0.0023 30 44408 21,16 4,28 0.784119  0,00223 0.58 0.07 0,02 0.00 0.00 0,02 983.10 988,50 2,51 »2.50
i 533 260 0 Al 987.21 986.53 275.00 0.0023 30 444.28 .10 4,28 0.204119  0.00z23 0.61 0.02 0.01 0.00 0.00 0,00 989.73  98%. 11 .32 2.52
H : B80S 535 0 Y 997,83 987.21 270,00 0.0023 © 30 444.28 21.29 4,28 0,284113  0,00223 0.60 0.02 6.01 6,00 0.00 0.01 990.3¢ 989.73 .31 2.52
sH 1093 805 2 Hi 988.50 987.83 288,00 0.0023 30 444,28 21,43 4,28 0.284113  0.00223 0.64 0,02 0.6t 0.00 0,00 0.0 991.00 990,35 2,50 .57

* Revision for Pipe Extension in Gol! Course for Qutlet
Rel, CVL Mass Grading - 1200-030
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COLLECTOR STREETS

Preliminary Street Flow & Storm Drain Anmalysis

The pavement section for the low volume and high volume collector streets are
being designed for a total width of 40 feet and 64 feet respectively. Storm
vater that flows to the collector streets will be carried to either the golf
course or the ADOT Retention Basins.

N

The streets will be designed to contain the 5-year storm within the 6" curb.
Vhere this criteria cannot be met, catch basins and storm drain pipe will be
placed to carry the excess storm water.

This preliminary analysis will be updated and finalized with the final street
design.

1200-05 '
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CHANNEL HYDRAULICS

The channels will be designed to convey the expected 100-year flow with adequate
freeboard. This design will be done at the time of the mass grading design.

1200-05 . .
CVL-4-1276 | VIL :



MASS GRADING NORTH OF ADOT DETENTION BASINS

Offsite flows entering the ADOT detention basin from the North will be
concentrated at three separate points with additional sheet flow entering the
basin directly from the east and west. The major concentration flow from the
north is conveyed to the basin by a earthen channel located half way between
Litchfield and Dysart Roads. The two remaining concentration point flows,
located between the earthen channel and roads, will be conveyed by pipe culvert
(future catch basins). ' :

The channel in ADOT's Right-of-Way will be designed to convey the 100-year flow
with adequate (1’ min.) freeboard. Rip-rap channel protection will be provided
at the channel termination in the detention basin. The channel concept and flows
used in channel design have been approved per ADOT office memo dated August 22,
1989. Construction of the channel will be completed under Phase I construction.

All culvert structures upstream of the detention basin will be designed to convey
the 100 year storm. In addition catch basin outlet pipes will be provided to
handle street and parcel flows from the 10-year storm. Contributing area for the
pipes is bounded on the north by McDowell Road, and on the east and west by
Dysart and Litchfield Roads. Storm events larger .than 10-year, will overtop
proposed road and sheet flow into the existing detention basin as currently
designed. Mass grading of above described area will be completed under Phase II
construction. Outlet pipes will be completed under Phase I construction.

MISC0179.WP5
1200-050



TRAPEZOIDAL CHAMNEL AMALYSIS
NORMAL DEPTH COMPUTATION

hpril 19, 1990
A.D.D.T, Channel Capacity Computation
Litchfield Park, Phase |
A.D.0.T, R/W to Detention Basin

PROGRAN INPUT DATA:
DESCRIPTION

VALUE

Flow Rate (cubic feet per second)e.cecssiscccassscceeses

Channel Bottoa Slope (feet per foot)ecursinninnnnnnee

Hanning's Roughness Coefficient (n-value)iisseevsncsnnes
Channel Side Slope - Left Side (horizontal/vertical)....
. Channel Side Slope - Right Side (horizontal/vertical)...
Channel Bottoa Width (feet)...svvecnennsaseresinsnssans

2060.0
0.0021
0.0300
400
4,00

10.0

PROGRAN RESULTS:
DESCRIPTION

VALLE

'Or.il Depth (feet)...l.i..Q_'ll.l."llllll!lll..l.l.-.l.
Flov Velocity (feet per second)iseesosrasoessesnnessionns

rfol.ld! ﬂu.be’ (rlDH iS SUh"CfifiCiU.u......-....f-.... ’

Velocity Head (feet)scernccncnsenscescnscossncnnncnnees
Energy Head (fe2t).ceuccecnscrrssnnerenasnensosancssnnas
_ Cross-Sectional Area of Flov (square feet)..ivsvesercens
Top Nidth of Flov (feet).isuessssesscassennasscnnsssases

1.9
6.14
0.508
0.99
8.58
335.34
73.93

TRAPEIDIDAL CHANNEL AMALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1985
Dodson & Associates, Inc., 7015 W, Tidvell, #107, Houston, TX 77092
{713) 895-8322. A sanual vith equations & flov chart is available.
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TRAPEZIOIDAL CHANNEL ANALYSIS
RATING CURVE CONPUTATION

April 19, 19%0
A.D.0.7. Channel Capacity Computation
Litchiield Park, Phase 1
A.D.0.T. R/M to Detention Basin

PROGRAN INPUT DATA:
DESCRIPTION VALUE

Channel Bottoa Slope (feet per foot)..esevevassecransens 0.0021
Manning's Roughness Coefficient (n-valuedi...eeivvaeases 0.0300
Channel Side Slope - Left Side (horizontal/vertical).... 4.00
Channel Side Slope - Right Side (horizontal/vertical)... 4.00
thannel Bottom Width (feet)......cvcceeiiiviveninrensess 10.0

e - 2w o 2 o o - - - =2

PROGRAM RESULTS:
Depth Flov Rate Velocity Froude Velocity Energy Flov Area Top Width
() (cfs)  (fps) Musber Head(ft) Head(ft) (sq ft) (ft)

26.8 1.91 0.382 0.057 1.057 14.0
100.7 2,80 0.419 0,122 2122 36.0
230.9 3.50 0.443 0,190 3.190 66.0
421.5 4.11 0,460  0.262 4.262  104.0
700.2 4,67 0.475 0.338 5.338 1300

1058.2 5.19 0.487 0.418  6.418  204.0
1510.2 5.68 0.498 0,501 7,501  266.0
2004.5 6.10 0.507 0.578 8.478  328.6
2064.9 6.15 0.508 0.586 8.586  336.0
2728.8 6.59 0.517 0.675 9.675 414.0
3513.2 7.03 0.525 0.767 10.767  500.0

-
-

W&NN?‘M&“N—-
O OO WO O OOOOD
&3~~~ O A el
OO DI DD O DD D

-

10.

==
TRAPEIDIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 M. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

dpril 20, 19%
Litchfield Park, Phase 1
3 - B'xB' Concrete Box Culverts
North A.D.0.T. R/

PROGRAM INPUT DATA: ,
DESCRIPTION VALUE

Culvert Span (Width of Dpening) (feet).i...veceivvasnns,s 8
Culvert Rise (Height of Opening) (feet).......ccevvunve 8.00
FHNA Chart Nuaber (8,9,10,11,12 or 13).siusvinsnsnrannas 8
Scale Number on Chart (Type of Culvert Entrance)........ i
Manning's Roughness Coefficient (n-valuedeicvsvvsesiiaes,s 0.0120
Entrance Loss Coafficient of Culvert Opening............ 0.50
Culvert Length (feet).cicssriicarercrciisnrarannnnacenns 60,0
Culvert Slope (feet per f00b)iiciessiseisrcivasnnnsnnnss 0,0025

om o g e e e

PROGRAM RESULTS:
Flow Tailvater Headwater (ft) Mormal Critical Depth at Outlet
Rate Depth Inlet  Dutlet Depth  Depth Outlet Velocity
(cfs). (ft) Control Control  (ft) (ft) (ft)  (fps)

685.0 8.00 10,75 10.70 7.34 6.11 7.4 1187
685.90 8.50 10.73 1L20 7.34 . 6.11 8.00 10.70

mmmemmmen

BOX CULVERT ANALYSIS COMPUTER PROGRAN Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved,




TRAPEZDIDAL CHANMEL ANALYSIS
RATING CURVE CONPUTATION

hpril 19, 1990
Litchfield Park, Phase i
McDovell Road to A.D.0.T. R/W
Channel Capacity Cosputation

PROGRAN INPUT DATA: .
DESCRIPTION VALUE

Channel Bottos Slope (feet per foot)es.cesrsscrsnnvesens 0.0025
Nanning's Roughness Coefficient (n-valued.,.....covuvies 0.0300
Channel Side Slope - Left Side (horizontal/verticall.... 4,00
Channel Side Slope - Right Side (horizontal/vertical)... 7.00
Channel Bottos Width (feet).....eeovcrcsssnncscersnasss 10.0

PROGRAN RESULTS:
Depth Flow Rate Velocity Froude Velocity Energy Flov Area Top Width
(t) (cfs)  (fps) Nusber Head(ft) Mead(ft) (sq ft) (ft)

1.0 31,0 2,00 0.410  0.062 1,062 15.9 21.0
2.0 123.0 2,93 0.450 0.133 2.133 42.0 32.0
3.0 292.2 3.68 0.476  0.210  3.210 79.5 43.0
4.0 354.9 4.33 0.4% 0,292 4.292 128.0 H.0
3.0 926.1 4.94 0.513 0,379 53719 1813 63.0
6.0  1420.1 5.50 0.526 0.470 6.470 238.0 76.0
7.0 2050.3 6.04 0.539 0.566 7.566 3393 87.0
8.0 2829.3 6.55 0.550 0.666  B.666  432.0 98.0
9.0  3769.5 7.0 0.560 0,763 9.769  335.3 109.0
10.0  4882.8 7.51 0.569 0.876 10.876  650.0  120.0

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.3 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual vith equations & flov chart is available.
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CULVERT HYDRAULICS

The culverts will be designed to’ convey the ekpected 100-year flow. The design
of the culverts will be done at the time of the street design or mass grading

design.
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PLATES

1. VICINITY MAP

2. . OFFSITE DRAINAGE MAP & EXISTING HEC-1 SCHEMATIC

3. LITCHFIELD POST-DEVELOPMENT HEC-1 SCHEMATIC

4. LITCHFIELD PHASE 1 POST-DEVELOPMENT HEC-1 SCHEMATIC

5. MASS GRADING CONCEPT PLAN
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