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OLD CROSS CUT CANAL/LAFAYETTE INTERCEPTOR DRAIN
HYDROLOGY REPORT

September 21,1993

OBJECTIVE

To analyze the hydrology for the Old Cross Cut Canal (OCCC) based on a proposed lO-year Lafayette
Interceptor Drain (LID).

BACK GROUND INFORMAnON

The study area is separated into two watersheds (see Figure 1): Arcadia Watershed (above Arizona
Canal), and the Old Cross Cut Watershed (below Arizona Canal to McDowell Road). Floodwaters
generated in the Arcadia area in excess of the Arizona Canal capacity will spill into the Old Cross Cut
Watershed at 56th and 48th Streets during the lO-year and greater events.

Two projects are proposed for the two watersheds. The LID is proposed to reduce the flooding in the
Arcadia area. It extends from 64th Street to 40th Street along Lafayette Boulevard.

The reconstructed OCCC is proposed to carry the la-year flow from the Arcadia Area Watershed (and
any overflow from larger events) along with local drainage below the Arizona Canal. It extends from
the Arizona Canal to McDowell Road along 48th Street.

Since outflow fTom the Arcadia area does have a marked effect on the design of the OCCC, all
previous studies have investigated both watersheds at the same time.

The OCCC has previously been studied by the Corps of Engineers, Los Angeles District, in the report
entitled "Old Cross Cut, Phoenix, Arizona, Hydrology for Feasibility Studies for Flood Control and
Allied Purposes," June 1987.

Hard copies of several HEC-I files for the LID and the OCCC design are available at the District.
These analyses were performed by the Corps of Engineers, Los Angeles District. Models include SPF,
100-, 50-, and 25- year analyses of the OCCC with and without full or partial contribution from a 25­
year LID. The HEC-1 printouts are dated April 1987, revised Sei;.tember 1988.

A second feasibility report, "Phoenix Metropolitan Area, Old Cross-Cut Canal, Phoenix, Arizona,"
April 1989, revised October 1989, further analyzed the OCCC. Hard copies for several HEC-l files
associated with this report are also available at the District.

In 1990, Greiner, Inc. was retained by the Flood Control District of Maricopa County and the City of
Phoenix to design the OCCC improvements. The results of their analysis can be found in the report
"Old Cross Cut Canal Drainage Improvements," May 24, 1991. Greiner modelled the Old Cross Cut
Watershed using District approved methodologies, and used the Arcadia Watershed's overflow
hydrographs as generated by the Corps (1985).
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In the Spring of 1991, the Hydrology Division of the District reanalyzed the hydrology for the LID,
and developed frequency-discharge curves for this project. These results were reported through an
interoffice memorandum, dated July 1, 1991, to the project manager. The results from this in-house
study were used by Greiner for their design of the OCCC at that time.

In July 1992, the District's Hydrology and Engineering Divisions analyzed a preliminary basin sizing
as an integral part of the LID, based on a 25- year local storm. Results of this analysis were reported
to the project manager in an interoffice memorandum dated July 13, 1992.

In October 1992, the District was asked to analyze other alternatives for the OCCC, this time
with a 10-year LID. This report includes the results and conclusions from that analysis.

METHOD OF ANALYSIS

Since the HEC-1 model for the OCCC below the Arizona Canal was recently developed by Greiner, it

was not revised during this analysis with the exception of one minor change. That change consists of
renaming three concentration points for clarity.

Major changes were made to the Arcadia Watershed model. The Arcadia Model analyzes the area
above the Arizona Canal, which overflows into the Old Cross Cut Watershed at two locations for
frequencies of 10- to lOO-year return periods. These locations are at 48th Street at the Arizona Canal,
and 56th Street at the Arizona Canal.

Two models were available to the District at the time of study for the Arcadia Watershed:

1. The District's HEC-1 model developed by Tom Hieb in June/July 1991 for the LID. This model
uses the established criteria for hydrologic design in Maricopa County as of July 1991. The
subbasin delineation was based on the assumption that a 25-year LID is in place, therefore, the
ponding above the Arizona Canal was not analyzed.

2. A second model available to the District was the Corps' model developed for the LID as a part of
the overall OCCC design in 1988. The two models differ not only in their subbasin delineation,
but also in methodologies used (see Figure 2).

Both models were examined closely, and it was decided that since the design consultant for the LID
will use the District's approved methodologies, the District's model should be the basis for this new
analysis. Therefore, the District's 1991 model is used as the basis for the analysis with few changes.

The Arcadia model was to be updated and then utilized to see the changes in the overflows into the
Old Cross Cut Watershed if a lO-year LID is constructed.

The existing Greiner model for the Old Cross Cut Watershed has been modified using the newly
generated overflows to see the effects on the design of OCCc.
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CHANGES FROM THE PREVIOUS MODELS

The District's Arcadia model was modified as follows (see Figure 1):

1. Further breakdown of the subbasins to account for the ponding above the Arizona Canal. This is
necessary in order to compare the pre and post LID conditions. It was determined that subbasin
18 is drained through a collector channel to Indian Bend Wash, therefore, it was extracted from
the model.

2. Incorporating the Arizona Canal inflows and the ponding above the Arizona Canal into the model.

3. Updating the time of concentration (TJ calculations using the new MCUHP1.

4. Changing the rainfall distribution to show the effects of localized (over LID) and regional (over
LID and OCCC) storms.

Subbasins 15, 16, and 17 were further subdivided in the new model. This was done to match the
Corps' concentration points at the Arizona Canal. Field observations show no defined subbasin
boundaries separating these areas. However, it appears that the Corps of Engineers' model may have
analyzed the subbasin hydraulics separately, so the same methodology was followed in this analysis.

Subbasin 18 is drained through the Indian Bend Wash Collector Channel to the east, therefore, it was
not included in the revised model.

The inflow from the Arizona Canal into the watershed was also considered in the model though it does
not contribute to the flooding problem. The data was developed by the Corps, and was used in their
1988 HEC-l model. There are minor discrepancies in the data (canal capacity and inflow hydrograph)
in the Corps' published report (Old Cross Cut, June 1987), and those found in the Corps' HEC-I
analysis. The District's analysis used the Corps' latest data without any further examination.

There has been a revision to the District's Unit Hydrograph Program (MCUHPI) since the original
model was developed in the Summer of 1991. Therefore, the time of concentration for the entire
model was redeveloped for the input file.

The final revision included changing the areal reduction to see the effects of a localized storm (over
the LID), versus a storm covering the entire OCCC and the LID Watersheds.

ANALYSIS:

Two scenarios were examined for the Lafayette area. First scenario, Existing Condition Model,
examines the 25-, 50-, and lOO-year local storms over the Arcadia Watershed. The overflows at 48th
and 56th Streets are stored in the computer to be used in the OCCC model.
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Second scenario, with the lO-year LID model, examines a local lO-year storm centered over the
Arcadia Watershed. The flows reaching Lafayette Boulevard are used for preliminary sizing of the
LID. The model was then modified for the 25-, 50-, and l00-year storms, with the lO-year flows
calculated previously, to be diverted by a storm drain at Lafayette Boulevard and conveyed to the
OCCC at 48th Street

Both models assume that the Arizona Canal starts at the normal operating level, and spills at 48th and
56th Streets once the capacity is exceeded, due to floodwaters entering the canal from the Arcadia
Watershed.

Two scenarios are also examined for the OCCc. The 25-, 50-, and l00-year general storms (over both
Arcadia and Old Cross Cut Watersheds), with and without the lO-year LID in place. Greiner used the
fIrst scenario, with a lO-year LID for their proposed design of the OCCC (see Greiner Report of
May 14, 1993, Model 4).

Both models assume that the Arizona Canal is spilling at a rate of 1,000 cfs (28.3 m3/s), from the
beginning of the simulation, into the OCCC at the wasteway at 48th Street.

ASSUMPTIONS:

1. It is assumed that the Arizona Canal spills at a constant 1,000 cfs (28.3 m3/s) into the OCCc.
The decision to include the 1,000 cfs (28.3 m3/s) was based on Salt River Project's legal rights to
use the wasteway at 48th street, and not based on any quantitative analysis.

2. The hydraulic data provided by the Corps' 1988 analysis was used to route the stormwaters in the
ponding area above the Arizona Canal.

3. An open channel (non-pressure flow) was assumed for the LID for the design of the OCCC, with
flows limited to 1,190 cfs (33.7 m3/s) into the OCCC. During the final LID design, the routing
reaches may be modified if required.

4. It is assumed that the LID will capture ALL of the lO-year flow above Arcadia.
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RESULTS:

The following tables show the results of the HEC-l model at major concentration points in the Arcadia
Watershed for the two scenarios. The tables also compare the peak flows with those estimated by the
Corps' model.

TABLE 1

................................:.:.;.;.;.; ; ;.;.;.: ;.:.; ..;.; :.;.;.;

:·:.:·:··i:··i~gll···:·:·i·i:i::.i·i····:·:·:.:·:::i~t1111·"·:··"::·· ::::::::·:.:.!••II:::::':·
i·I!lillllllll... III.··III"I:lil !.i!!lill;i!iiiil.!i·illji·i!i!iii!llli·.!·!j! i!!i·il!I·!·!··

overflows, 48th Street at Arizona Canal

overflows, 56th Street at Arizona Canal

364

243

TABLE 2

700

140

515

327

1000

240

631

391

1100

360

LOCATION :
:.:.:•.:.::.:.::..::::.:.::.:•.::..:•.::.:.:.:>.1:.•••• ··~·.··.:·.:·.··:.•·:.•::.::.v.::·:.::-:.:·..•k.·:.·.:.~.·.·:.:.•.:0•..••.:•...:.:•.:.:•.:.:•.:•.•.•::.•:••.:•.:•.:••:•.:;.:•.:. :'.:::::'::.:'::.:.::.:.::.:·::.::::.:.::~.•.·:.·..·.O::'.:.:.~.:.•.:~.::.?:.:':.•J::"".•.•:::.:",:::.·'.':R::::.::·:.:.: ::.\.? •.... :.:.:::.:.....:=:.:::.:.:.:.:.:.::

~:~:Wn.:n ~ -.~.wn ..::::::::'.' :..::.:Jmii¥$.~;R:•.•.•.:..•.:.'.:'.:'.:'.:'•.•••..•...•••..........•...........:::....:.;.;.:.;-:.;.:.:.: , ....;...;.;.:.:.:.:.;.;..:.:;:;:.:;:::::;:;:::::;:::;:::.:;:;:;:.;.:.;.;.;.-

overflows, 48th Street at Arizona Canal

overflows, 56th Street at Arizona Canal

Lafayette Interceptor Drain at OCCC

105

50

1194

238

119

1194

348

156

1194
.,

·Since the proposed LID will have a 100year design capacity, it is not compared to the Corps' which has a 25-year design
capacity.

The overflows estimated for the Arcadia area are then carried into the OCCC model. Tables 3 and 4
show the peak flows in the OCCC based on the inflows from the Arcadia area in Tables 1 and 2. It
also includes 1,000 cfs (28.3 m3/s) spi11 from the Arizona Canal into the OCCC.
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TABLE 3

3310

3470

3540

3850

3530

4490

4350

2270

3330

4410

1700

2300

1700

1640

LAF 0 0

AO 1370 1530

SUB1A1 1400 1560

SUBIA 1400 1570

SUB1A3 1760 2040

SUB1B1 1780 2060

SUB1B2 2300 2830

SUB1C1 2320 2850

SUB1C2 2410 2960

SUB2A1 2440 3000

SUB2A2 2450 3000

SUB2A3 2640 3270

SUB2B 3000 3690

SUB2C1 3050 3730

SUB2C2 3090 3790

North of Virginia

Virginia

Oak

Holly

Granada

Windsor

Richardson

Osborn

Pinchot

Whitton

Thomas Road

Weldon

Earl

Indian School Road

:iii::II:i:.·iilil"i::::il:·I:i:ii:ii·iiiiiii@§§ij:iiiiii:iii:·I·i:~::i;i::iiiii·;i:·:;;·;;:i:·:·I::::i::·i·;lil:"I~:'I~lfXI::i':'~::i:i~:::i:::i:li·..·li··;::;::·.§g~B·.;:;:::.:i:li.ii.:.:~:iiiitiillil~li:i:li:i:i:·
Lafayette Interceptor Drain 0

McDowell SUB2C 3250 3970 4710

*INCLUDES 1,000 CFS FROM SRP
*INCLUDES OVERFLOWS AT 48TII AND 56TII STREETS
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TABLE 4

::::::':·:·::::2§.;YR:r)r'::':'S(}.~.'..·.Y.•:.'..:.'..:.R..:.:.:.:..:.•..:.:..:.:....:.:..:....:.:.:.,..:.:.:...:.,:..•.,\/ 1UOCy!t::·:.:···
.:.: :.:.:.:.:.;.:.;.:.:.:.:.".: :::::::::::.:.;.:-:.:.;.:.:.:.:.:.:.:.:.:.:.:.:.:.:.;.:.:.:.:.....:.:

Lafayette Interceptor Drain

Indian School Road

Weldon

Whitton

Osborn

Richardson

Earl

Pinchot

Thomas Road

Windsor

North of Virginia

Virginia

Oak

Holly

Granada

McDowell

1I90

2440

2490

2500

2740

2760

3550

3560

3680

3730

3730

4000

4490

4540

4590

4780

1I90

2560

2610

2620

2950

2980

4000

4020

4160

4220

4230

4540

51I0

5180

5250

5470

*INCLUDES 1,000 CFS FROM SRP
*INCLUDES OVERFLOWS AT 48TI1 AND 56TI1 STREETS
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COMPARISON OF THE RESULTS:

This latest analysis somewhat confirms District's previous analysis performed in 1991. Overall, the
estimated peak flows by the District are much less than those by the Corps of Engineers. This may be
due to the following:

1. The Corps uses an assumption for the future condition development, which is more conservative
than the assumptions made by the District for their design.

2. Different, yet similar design storms are used by the two agencies.

3. The Corps generates the lOO-year runoff as a fraction of the Standard Project Rood, while the
District uses the lOO-year storm to generate the lOO-year runoff.

These items may explain part of the differences, however, the results depend on each agency's
interpretation of the future development, retention policy enforcement, and degree of conservatism.

While interpreting the results, one must keep in mind the following points:

1. The LID increases the flow into the OCCC in two ways:

a. The LID makes the Arcadia system more efficient by discharging directly into the OCCC
before ponding occurs upstream of the Arizona Canal. This will reduce the time separating
the peak runoff generated above and below the Arizona Canal.

b. The LID will increase the contributing area to the OCCC corridor by connecting the area
between 40th and 48th Streets to the OCCC outfall.

2. Even with a lO-year LID in place, there will be stormwater overflows at 48th and 56th Streets
during larger events (see Table 2).

Page 10



APPENDIX
A

PARAMETER ESTIMATION:

Note: Hydrology parameters for the Old Cross Cut Watershed can be found in the report entitled
"Old Cross Cut Canal Drainage Improvements," May 24, 1991, by Greiner, Inc.

A - I



Rainfall:

The following precipitation depths are used for the study area:

10

2.0

25

2.5

50

2.9

lOO

3.2

Depth-Area reductions curves and temporal distribution of the rainfall from the Drainage Design
Manual for Maricopa County, Volume I (Hydrology Manual) was used for this study.

Both the LID and the OCCC design use a 6-hour duration design storm.

A - 2



Rainfall Losses:

The Green and Ampt infiltration method is used for estimating rainfall losses. These values remain
unchanged from the District's 1991 model, except for subbasins 15, 16, 17, and 18 which were
further subdivided.

SUBBASIN XKSAT PSIF DTHETA %RTIMP IA

1 0.42 4.3 0.35 69 0.15

2 0.42 4.3 0.35 67 0.15

3 0.42 4.3 0.35 61 0.15

4 0.42 4.3 0.35 64 0.15

5 0.42 4.3 0.35 64 0.15

6 0.42 4.3 0.35 64 0.15

7 0.37 4.0 0.35 63 0.15

8 0.67 4.3 0.25 64 0.2

9 0.67 4.3 0.25 33 0.2

10 0.67 4.3 0.25 17 0.2

11 0.67 4.3 0.25 17 0.2

12 0.635 4.2 0.25 19 0.2

13 0.37 4.4 0.25 20 0.2

14 0.55 3.9 0.25 17 0.2

15 0.67 4.3 0.25 24 0.2

15A 0.67 4.3 0.25 28 0.2

15B 0.67 4.3 0.25 21 0.2

16 0.65 4.0 0.25 20 0.2

16A 0.46 4.6 0.25 20 0.2

17 0.29 5.5 0.25 20 0.2

17A 0.43 4.8 0.25 20 0.2

A - 3



Hydrograph Generation:

Clark Unit Hydrograph is used in this analysis. The parameters remain unchanged from the District's
1991 study except for subbasins 15, 16, 17, and 18.

SUBBASIN DA@ L· S# ~

1 0.0623 0.379 1550 0.152

2 0.0734 0.331 1731 0.150

3 0.227 0.663 1584 0.135

4 0.142 0.616 2198 0.141

5 0.113 0.568 2350 0.144

6 0.179 0.663 2000 0.138

7 0.0956 0.521 1850 0.124

8 0.108 0.549 82 0.029

9 0.207 0.720 63 0.027

10 0.298 0.750 112 0.026

11 0.260 0.780 108 0.026

12 0.365 0.830 124 0.025

13 0.395 0.850 120 0.025

14 0.380 0.800 66 0.025

15 0.0819 0.189 79 0.029

15A 0.0491 0.189 79 0.031

15B 0.033 0.17 64 0.032

16 0.181 0.33 69 0.027

16A 0.054 0.4 50 0.03

17 0.198 0.36 92 0.027

17A 0.072 0.45 67 0.03

@ Drainage area in square miles
• Length of the watercourse in miles
# Slope in feet/mile

A - 4



COM PUTED --LI---!tJ~f-~qL-_ 0 ATE __

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT L,(A!:U-Ielle Inlnc('t')!qr7)r-.... 1" PAGE I OF;) Ir /
DETAIL f/'/drohq '/r '77

'pe:tr~!rr.elr,. f4~/";bJi~.", CHECKED BY DATE __

Sub Basin Name: -5()/31

Duration: -6

depth .cInches)

, Soils

hours

Precipitation

Losses

•. "j

I

-. - _. - _.. _._- --_._._.. _-
i

12-0, f2.U
pvc

:.:.:.:.;.;.:.:.:.:.:.:.:.;.;.:.;.:.;.:.:.:.;.;." :.:.:;:::::::::::::::::::::::::::::::::;:::;:;:;:::::::;:::::;;.-.

'·:~':::·:''';::·':~::;·::'':.:::·li~tR§~ ..:'.::::::::I::::::~:.
qD

/0

o.~

0.'1

1111·lliill:lllli\·\I:I'I\:II.III..i:III.·I·...I..··..1111,111·1'1:\:::'.:':\1

60

XKSAT= 0.1
PSIF= J.I~3
RTIMP= 0,9 (O.6)= O.Sif

:1:l.·::··:I,·'I::".:.::,:I:I'··::I·I'.II·II·::,I:·:I···j·jlj!§II,:!!':··::I··::II:·I'::I·!j·:·:·:··:..·j·:·I:····1·:···1·:·1·

/?.E-35
pf}D- '!

7~

adj. XKSAT= I. OS (O-~ "" o. "/61
DTHETA= 0.3 S ..J.
lA= O.IS

1$

gS

Elev. Low= /J/O
Length= O· 3 'T'7
Elev. High= 1318

miles

Hydrograph: ~b;::'O';.s~

K
b
= - 0.0.3 I~ (Ot.lO,.O.0623)rQ-2:

. Slope= ISSO .f."'""r./m \~ ,-" ._~:_,



FLOOD CONTROL DISTRICl Ur- MAHI\JurA \,.,UUN IT

PROJECT l..P./~ -U#e Iotr"f?J)I,~r J)f{-;t/l"' PAGE~ OF Q I, ~

DETAIL H,c1rola..,-t COMPUTED /Z.JH DATE
:.oJ --../' --

R..ro.r"l1f -kr CSf,CoCA !>O(1 CHECKED BY DATE __

. Sub Basin Name: 6U13~
'Ii. •

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

·'Duratio~:
:" : ... Precipitation

/';" .' '."(;) .,. hours .... ... ,..... ,... , ..... . . ~... :............. :

+--- - - --
• : ••. 1

.." .\

. ., ~

'-.-.------.--

depth (Inches) .'

_-:....:-'-.-:--~-~~;
• ':. ":' ,- ~ .,;"'i- ,- .. ~ .. : :.. - ... _; .. ' ...

Losses

: : .;. :
---:------:-------:"' .. _----- _.._;- _._~------;--------~-

_.- Soils ...... - ..----...---- --- .._ ..-.....

~----- ... --'--..,.--------------.--. -7--. .. .. . ., - .

, .
, .

\1:.::'\::··I·.:II:\\II:I:·:I::I:·I.'I:!lilllll.:I···:·:.\:'-1':\··1:1:1:'\' \,:':11,.1·111,::,\·\\'1".1'11::::'-111111·::11:::\··1\·.:·:I.:···.-·I·I\.IJI·...-:I'.\I\II:·:I··I::I.:·::.:II.:·1··I::::·:I\·\::III\·I:I::il:.:I·

q6 0·'1 to
pvc-- 1- o-Lf 0

XKSAT= 0·1
PSIF= ,-/-,..3 . .
RTIMP= o.Q6 (O,IJo) =- 0.561-

l>

adj. XKSAT= I-OS (()-'!) =-0-1-:)
DTHETA=O . .3S
lA= 0.15

.......• j

;1·i!·\·I:\.I,:i:''-::'··I.I·illl.'i'i:l·li!:ll·i:::,I!!11\,1\1.·:1:'\:\,1·\·1111:·:.:1:·,-1:·:·..·:..'\11.:11\1·

,s
CJpe i1 G
PAD-i 10 ... -_._~---

. : .:. i

: : ;,

Hydrograph:
_._._-~~

Length= () - 33/
Elev. High= ,q(X)

mll~.

.. --Elev. Low=/3CJ:r



FLOOD CON IHUL Ult> I Hl~ I ur MAnl",VrK ",VUI'i I I

PROJECT ba.t;vpl!c /C2!r-C(P//)/rV DD'r. PAGE--3....-0F C)\

DETAIL Ifz&-o!cr1 Y COMPUTED TLJf/ DATE n/1/

&rv./Y'eltr / Cs,2~'A/0t1 CHECKED BY DATE --
--.- . ~ _.- .....-- -.- ..

- Sub Basin Name: .soB 3 miles'

I .. : •.

- '
- ,

... ~ ...~.).)
. .' :. I

- --,--,---------,-,- --- ----;-,-'--,---:----,"'--i,i
-' ....•. ~.. -:. ·,t

--:;::,t-:\
..... :"':"'j

----,'-,,
{

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

.~ _:. :. .: ...1

o
o

-to

0- 'I

O.f

0-'1

_Losses

3

.. ,", :.

_._ ~ • _: _ .4 .:-.

vCI":- '

PVC-

:...:.:.-.:.-- ---:--Soils ---

~ .. : . . . . . . " .,

!-'_---"--'-~~--...:..-.._-_._--~'"7,-~
, ,

-NI~ ·93 (o.t) :c.ssg
..':.": .~
. .... ~ .~

XKSAT= .• 1"
PSIF= Lf·3 - -)
RTIMP= (JJi3 (D -6 :::. o· 5S-g

adj. XKSAT= J.OS(O.I-)~ (j.4d.
DTHETA= C).35 J;

S '"'"IA= ().I -',

.....:'.. ;... ....:.. ~ ...i
: :
. : !

R-cc -35 70 ~ IS . "'-'0:"':

___ . _. f)I= 0 / OS . ':"';

-..~.)

Hydrograph:

Length= O. 6 63
Elev. High= Cll{Oo

mllr<

Elev. Low= /350

K =_0.03 I~ (6¥O ~ O-&~~) +-0-2= O"J¥~:
b Slope= /58 i j:~m/' . ._~~



rLUUU vUI'i I nUL Uli:) I nlv I VI IYIr-.. 11_-- " __ ....... I

PROJECT &&'7',-£(2 Inlu "-,,. ,.,Ir'r DC7-.'- PAGE 7' OF:: .J
I I C:i-

DETAIL j/7ckQ/C)~Y COMPUTED --.:7Z~?!:....=j-l-H+--- DATE -6, ?/

_~/l::::::r~;;un~'{..!.!e=.L&~~:""---l:c.::..;:;>=C,.:::c"l!.....!.I...!...{-;.!...,;/'i:.;c.~:..!.../~1'o~"-:""'-__ CH ECKED BY DATE __

t..- ...

. '
I •
I·· ..

,.

Sub Basin Name: 60/3 if
'~-'

Sub-Basin Area: miles'

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

: L .

...,

....:-_.:-J

. . i

:··.1.\..:·\.:\·1·.·1:·'1::····:\·;1,:1.1\:1:1:.··1:..::.::"'11:':\:11·.':':\:·:1.:11.1::.:::..111::·:\.1:::11Ili.::II.:.::·I·::·\.\III\:..··:\:·...:::·I\··:,:·:..\:·,:::111111:':1.11,1111'·1:'\:.1:1·1:·:1,1'\':':':::.111

JOG of 60120/ R(j

'.': .. depth' (1;,cheS). .,

;
_.- .

!.. "

i

":":"';
:"':'Oi
..:... '

i~····-_·_------:·_---_·-:.._-.:....~-_ ..-:-.~-~.-'-,-,----.~~~~~~--:---.-.------.--....---..------..-~;--.-,~_ ..~ ...:.!
~'.'" -"." . . :'"1 " .-: )",:1:.:1

, Losses .. :

! .., .
i -:

.. --,
:';

XKSAT= 0, l.f.
PSIF= tj·3 .
RTIMP= 0,,6

adj: XKSAT= J. Q5(e 'I) -:: o· !./Q..:
DTHETA= 0.35 '.

O / l;

IA= • S ~i~

': -: .. :

--- --_ .

opel)

53
.- .

Jfr

/5.
o

; ..
: ... ~. -. ' .. !

... _.-. . ~

Hydrograph:
_.. -

Length= (J. 616
Elev. High= ;)":;.o{

milo.

... - Elev. Low= las:>
K

b
=- o.D3./~(6t/611- O-)¥~) f 0·2 ~ 0-;'1+::

Slope= ~J9g ..--~.~
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PROJECT bt-//e& h!e,cepW L),a I'r) PAGE 5 OF d I

DETAIL . !!;J~7Y COMPUTED Tt..JH DATE 6/q/

[brA /'N?/rr 6/m(:l.!tot1 CHECKED BY DATE --

Sub Basin Na~e:6 V!3..:5 miles'

. . . ,
: :::':j

. I

. !.' ': .;' .~ r' !

... : ..

..-- -. _..._~ ...- ._--------_..:_-..;--.-'~
Precipi tation. -., "."'.' .... .... ...... - ..

6~··:'· t··;··~~~rs·L;:. ~:.:::' .
''':' .... :". ! ... ~- ..... ; .. ,. ... : ... : ...... : ..•...

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

..... ~ ... : .: .. :.... ;
':'i";': il'=====:====:::::!::======:!:::==================:!:::===d

Duration:
- - .. .

,-'--- ._-;--"
~ .. .~ .

, , .
---'--~-

ioo

. : ·'·;1

XKSAT~ ·tf·,.,
PSIF= L.f,.:;;
RTIMP=.Ob

adj. XKSAT= . If-~
DTHETA= .35
IA= 0./5

: i

.. I"- ·· .. :···;···1.
.. ;.. :...i

OjYVI

53 /5

o

..-.j
.....\

.........-....,

.......... J

._ ...._~_:~

. - : ;

Hydrograph: : ',.: ,l

Length= 0.'568
Elev. High= Q9-C>f.

miles

.Elev. La''''= 13"1-0



rLUUU \JUI~ I nUL UII:> I nlv I VI

PROJECT L;),£.of~f/'? hlczreaJ...c LJr;" .- PAGE -'0£<-- OF J /
I I -

DETAIL '!J clrQ/~;1 COMPUTED --L.7~ZJ~/4..;:.1-_DATE b"qI
--LPo--""-......,Cq"'-'Q....f..-'.,-"-,...~/c"'-'-c_---r..e_c;.>..LI-'-';.:"....L-n'-"'..?l...Li-"'..:;,..;..!,..~....:....-_ CHECKED BY DATE __

- _. --

slib Basin Na~e: 6u.g 6' miles' .

...•.. !........ ' .
. .: 1..... :. :...: ~ .. ;.. I .

. , ..- .

. Precipitation
"'hou~ ., : ..:'" ..: .

. '..

"'; :.. : _.- .

. : ";"': .. - : : .

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

~~~~~~~~~~~~~~~~~;;:.;:.;:;;;~:;:;:;:;:;:;:;::;:;:;:;:;:;:;:~~~~~~~;;:.;:.;:;;;~ ....:....

.-_. :"':":'depth:'(i~:(~),":'" ;~. ::'.; ~.: ,. .~:..:-. --.-':[,
.......: •. ; ..... ,- .. : ... : .... : ... : -.- '. :.- .. ; . 'r' .. ;

:-;--,. -.'.,.--;----;-~ .:... .._--::-.:--:---:-~_:,,_-;- ..-. .---..,-.;----- .. --, ........:-_;-'--..-;--;-_. ~.-,-, -:-'-'---:"'~ -- '--"-' '7"~:":-----'--:--i
r
I

:-...

1..
j.

,-'
!..,

-...:.. Soils :." .....'-._:~.~ ~ .._.~ ."' .. '. " ---'
.....,
....
. ;

- 12-0/ £0" ((J() O,t( 60 .

.. :

XKSAT= O-y .
PSIF= 4.3
RTTh1P=o·6°

adj. XKSAT= 6·'1;)
DTHETA= 0,-6
IA= 0,/5>

--.------: ,

: : f

. . - - .

opel! .

....
. '. ~. .1

{L£-3.5 J6 /.$

- ')t-e,si-i",<>.-kcl--fra""" -Nenc... f· p i1c.f.. . '.

DI:=O-069 ~/r T;\.fP; (5.6 + 0..5 (0.669) ~ 61~
Hydrograph:

Length= O.b/3
Elev. High= QfO t./.

mile.

Elev. Low= /37: a



COMPUTED

1 (? I' ""IPROJECTo..t-a ~ellc ,urcuf')
(

DETAIL Had,Q!1jJ7
--!....H':;"C.I.-t£...;c~:::;.. !.!:.,')'~'.r:;....;/~~..!....r_....!t-=::.;.~..:...j!.£/rY1~0~.I,-<:./.:.t.Q~t"\'-- __ CH ECKED 8 Y DATE _

Sub Basin Name: 4..b7· .. ·
~.

; .
';"!

• i
.. --,_._._--;-~

: :'"'~".' "1. . . . ;

i

...__... -. - ......---.------:-'

. - , ., ....

..:...: .....
j.' ~ .

. .. , : : ,.. ,'- - - .

~\-;,-".-:---_ .._-.---, ....-.....
.. : :

0. 0

Losses

. Precipitation .

/

i:I.:..·I,.:··::I:::~·:·:··:· ..I:::·I.~!!I,.il:.II:I.·I:1'\\'1'.':·::':""" "11:1.:·:.;·"il·::III~I··::·:::·I::I!IIII·:::I::I;I;I··:I.:i:,..:IIl::I:::·I ..l·:::·::..::·"I:.·I:l:.;il,.I·:IIII·..::';":.:':1::·\:'1':.1:1.:;':11

().L( 60-/.

. . .
. .

·r··· :.,;

6....:.:

TrJ3

.. .": -~ . !.; . ~ : : . .

---;-.~. '--'---.-,.~---;-,-,.-;-;-:-~,-'---,-.-r-,~ _- - .. -----.- -.----,.-

. .
.::~.: depth (I,"ih~) ..

. :. Duration:

:,1:.::.'::'· . ":-'.~.' ..•. :. '.'.:'..•.:.~:'-'- ~-'-'-'-:_ .._ ....:.-~.-:-'_:_:....:.-_.
. : .~.. : .:, . ,; ' .. ". . -.. ~..... : .. ;. ....

; :

:...-:..--. . .

I ,
!.....; ...

L.. :.,..

. XKSAT= ofdi (,If) +o./{(o.ot):: 0 -35
PSIF= tf·O ._ ... '
RTIMP= 0.'$0/(0-6) ::O.So¥

adj. XKSAT~ 0-3t­
DTHETA= 0.35
IA= 0·/:5

.. -:-:.. ;

.. :.. !

/00

:1:1·.:I:;·I.::"I··:;I:I:l.::l!:.:ll.l..l!.;:.I·!:;:::1.lil!.lil.··:II.:·::·i"!!:::I::!"::I·~I::.:I:·!I;lil·1'.:

~0'1r

Hydrograph:
----~--t

Length= o-5JI
Elev. High= <930d'

mll.~

Elev. Low= /336

....... \

: I

. -"- ---_.
..



PAGE -.!8- OF [) I
TtAJ U DATE 6/91

it

PROJECT J-t>!t1felk &,-,.,;.,

DETAIL HdJrolo&1 COMPUTED

_-F-?=tJ.,~",::::e(.=IY"P.=j=e/"---=Cs=.c...:.f'.!..:..~=4,-,-,/-,,-,,,O...:...<f) CH ECKED BY DATE __

Sub Basin Name: 6uh g .
. .. !

. : I

i

" .
':";",

. .:. ~:.' ~

.... :
: : ..

: j'
-~--,----:-.--.,.--_ .. _-_.,.....,.,-.- .._--_ ...__ . ---._------------,-----;

," • • : ••• 1
.. I

Precipitatio:rt, ...::.

.. " : ;.. '"

. . .i& .' ' ...... ... ," .- ....- ... ".Duration:' .. ' '. , hours':"

r' .

, ....
~-~-- ----~ -" .. ----.-,~.

,
I •." •...•. ,.• '1-;.--- -,---:_~",:,,,,,:-,.-

~ . .

I

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

. .•. •.. _. . . . ...... , . • . .. . •. " . .. •. . :. _: . _. .j...... . _. : ~ i

. ~ . . ...• ~.__.-._.~•.. - ..•.•-...:...~-~--- ~.--- -•. _•••.:_-_. _ .. --:--_ ..--.:-J.':.•• ~•.. ,'-"-'--;--:--,..---... -..~~.-:--. ------:--:--;-,-..;~--:-~ . ~ ...L..: ", I
"i" " .. : ... : •.

... . :. Losses . ~ !
i

:"; 'j

pvC 53
0-1

o
o

R-u o·'! .63

.. !

XKSAT= 0''/
PSIF= 4·,3 . -.
RTIMP= O-D3 (O-t,):; O-Dlg

adj. XKSAT= (). 6 7­
DTHETA= 0·;15"
IA= O·J)

···········1

i,I,::I:I.~:·.~I:::I:::I:I::II:I·:~:',:I:::::.·I:::..:::%~~:g§!'·~:,::',::::::::~I:j:.::·j·j,:::·~·j,:.::j::.:':.1:: :::;I~'jl::i:i~i·l:l!·:::lj::I:llj:·:::i;:':·II,.:::1111:::·:lli:·i:·III!;::.lil.I·:::.111:~.i·:::.I:"·111:·:

3J _ / g
pfjD-4

PAD -9
<2-0 9 7.5

o l= 0.663

Length= 0 -64 7'
Elev: High= /3/6

Hydrograph:

mllos

Elev. Low= }()6S.
Kb~ _o:()o6~ ire (6t!O~ oo/OC)/" O.O¢;;tJ~Od·

Slope= Sci.. t+/n,; . .



DETAIL

PROJECT

I L..'-'''-JL..f '-''-''I'' 1 I I'-'L- L.oI'I'-' I •• 1'-"". "'-"'". I ....... - -. • , • •• I

_.;,.L.f..t:,O-:.L..;t::;'7'L!:P:...!.o:,y;:.s-c~L.L1n~-:4.LJ,'::Lrc!...:o"'"i'Q~/.>dx~.LDz...at;...J.n.....!..I·"-'-'" PAGE _1_ OF ;:) I
/ I I

_ _ -..!...f!~I.p....:;-;.d'-L.r:~o.!-!./r.....,)a'fTY'---- COMPUTED __TL....:=::;C-~J4.1",,"'_ 0 ATE <.' Cf{P 4 rr ~

__.";:'iD::::::,,·{~f-~«~·~''':...:J·'(''::'''''-!<.L.:'C~_r,-----=:~=.5:::..:f,~/:.....!m:....:..::..:p..:...:..-J,..:......:::·0-,-1'"'1...:...-_ CH ECK ED 8 Y 0 ATE _

. Sub Basin Name: 6u b1

. :.; ~ . - ". ... .
.-----_._._-~--- . _._-:-.-'---~-'-"~-..._.-_ ......,. _.- -,._-_....

i·.· :Duration:
/ ",o· '" "'j .

.. hours ' ...... ,. .. ,...

.. Precipitation ..

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

i' '.' . ..
I"':·"; .....

.....• : depth Onc~eS) .. : : .
. l' ~

. ~ . 1

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

. .:'j
. " . ".-": 'j ': . .:: . - . ' . ...... " .: ...~ .. 'I

.. --' .._--'---.---;:---r,-.,.;--.----'.-;,-....,....,..-----,-.-:~-.-..---._ .. ,-,.---,...... . .: .• '-- -"·-':--:-~:-.I
. ' ..: !•...

r. --'-'-'---~---.;....-.;....;..~~---.;...,.....'-'-----------------:; :'1. Losses ...:.. :
· . :
· :...,

-----'r
· .'j

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

v~ 66 0·'1 0
pvc 62-& o-lf 0

Ru ··6·· Q,Lj (0
. , '-'--" " ...

., -- Soils .....

XKSAT=
PSIF=
RTIMP=

O '-,
adj. XKSAT= . b j'

DTHETA= O·dS

n (" '"\ LJ..K..c -01 , 11

()/

I~

IS
:-~ . I',*;

Ie. I - '7) / }

·0 ~.01I 1;·_

}.:Jr .:~ ~ :..I. '. .- ... -..- - -.. - ... .. ., '-f--

/'':'>- ! J1 Gr... ~ ~c ) 0
~'.~
;.. -

Hydrograph:

Length= o. :;'d
Elev. High= 1310

mll~<

Elev. Low=~6s . Slope= 03 ..r:.L
I '1m ;'



PROJECT

rL-VVL.I ""_I' I 1 I_~ ............ I •• , _ •

r ' / .
_-=l.tJ-.....:...-1..(...:;:'(~:.,;~!f"....t./J.!:...::1c,,------",:..!-J(".-,-,j:..:...r..!..:It'"-'.I'+/,~/.:..<.."}''--'- _=U::-f....::.Q.,-,.=-r__ PAGE .I0 OF :J J

DETAIL H1.dr()/oe,,,, COMPUTED ;"* DATE 6S (
{/ VI

-j=::.f»:::::.:l:..:...r;..::.::./,.!....::./v--:c:......:-h.;....r.!-r_L'=C""'"<;:-'-I-.:..!..,.f~.!....r.=c,.!....I-'-'-/~..:.cl,--'-, CHECKED BY DATE _
7

Sub Basin Name: .s uJ~ /0
;".' .

. i.i. .•

1";
I ....

'.... '. Duration:
L' .".o '..;..:...,hourS ....

. . ····· .. ·:··i

,
!....•...•

"-'-'~:--'--"-..
. I .

"I"" .,; •.••

.{
.............

. ., .
.~---,-...,-_.-:_----_ ..- _:-_. _..:.: .:'

Losses

...:....._. '~-'-I-:----••.

............

depth (Inches} ....

.. Soils .-.~........:.-:...-..!

1'liill·I·:il··:.I··.·:··:I'I·I.·ill·I!!II·l.:.l::·:ll:.ilil;.·:··:I::I:·:· ·:..i.:.::I:.·:··il:l:.:::.I::I.I:il~lilil·· ..:.:·I:I:::il·:I:lill·I::·I:·I:·:: li:ll·I::li·:I:'·.:·I·:i·.I·:III·::·:IIII·:I:·il:I:·I::11:"·:I'::III!:i·:,.

q1- O-Cf 0

3 0-4 0

. ,
. I

XKSAT= 0.4­
PSIF= 4· '6
RTIMP= a

adj. XKSAT= G. 61­
DTHETA= O. d.5
IA= O-d ..

~(

"

········1
,

Kl-3S
6

\2
\S

.......:.. ;

Hydrograph:

Length= o· I S
Elev, High= 13 SO

mll.~

Elev. Low= \ C) 6b



rLUUU vUI'41 nUL- LJIO 1111'-' I '-'I ..... ,... - _. , ~ - - - - -. ~

PROJECT Lo..c1Jl"'e~c ) T'I~e ( 0'''''U+-or h· PAGE \ \ OF ;::)/,. ~rr;, Ie -, (

I i

DETAIL \\"",J(o[o~ ~/ COMPUTED TW~( DATE 6/i I
-....J -.)!

--pa rCA coe~1' ( cd -.(~r-( .. +,: r) ("'. CHECKED BY DATE

Sub Basin Name: Bu.b \\

_; •. _._ .._._._._._.__. :_.~_~ : _._ ... _--:_.:_. __--0 .. _:-_.,-_._ •••-- •. ~'. ~__ . -_.__." __.

I.·

j ..•
'. Duration:· :. :6·:· . hours ": : .. ~. ~. '

Preci pitation

. "!

I...•.

.- - - -- -----:.__._-_ .._--;-.-:-~-._:.. :. -. ., .
. . ~ i'":' . .

Losses
.. Soils

o·

R..u If 60

XKSAT= 0- t+
PSIF= L-t. 3 )
RTIMP= a-at (0 ~b ==·0 d. 'f

adj. XKSAT= 0-61­
DTHETA= O·d. S
IA= O-d-

Rf--~S 8S - \5

\S

Hyclrograph:

Len(Jth= 0 -'+~
b

Elev. High= \ ~so
milo.

Elev. Low= \~6b .
K

b
= 0 ·oC) 6

Slope= \6 8 {:+/~ i



PROJECT LQ,~C\7'~.Hp \D.~rC~p~:\r 1)[0;(\ PAGE la- OF -Ad!
DETAIL N.., dCo'-~Yf COMPUTED TwH DATE 6/q/

Varn::74, f:~~;r0~t00 CHECKED BY ----_DATE __

Sub Basin Name: Sv. '6 \d--

i
" .

Duration: 6...· .• "hours ......

Precipitation

," ~~ . .~_:_--;_--. --:- ._ .. ~ ._ ... ~ . _._ ~.~ .. _.w__ w._"':""_ ._ - P •• ~~._. •• _ • .:.. _-:---:

:... """ :··.···:···i

'.-"
i .,. "depth (Inches)

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

-------------..,..L-os-s-es-------~----- " ::.• \
;

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

!"

f··

..··Soils ....

\4

5

G-Lf

0.06

0' .

60
o

··:i

XKSAT=O.C\ sl.Y.)+ .os(.o6).: O~'2>8

PSIF= t+,~

RTIM:P= . Itt Co 60 ) = .o~ 4

adj. XKSAT=I, 6+J l·3~) ... ·63s
DTHETA= - ~s
IA= 0- cl,

. ,

f(.c.-35 93 /s
'i
7" /8

Hydrograph:

Length= o· Z3
Elev. High= /3 70

mUrs

Elev. Low= 1;)61-.
o.oC),s

Slope= JOJ~ r-;../ .
. /r'rl/



PROJECT~o,~07'~Hp \D.~rc.,?~"C ~)cQ,;1'\ PAGE I? OF exl

DETAIL )--i..., dfa\~~f COMPUTED TtJH DATE 6/1/
Vrr Cr;'C.O~~'P( CC:~~;rnc;,J; a~'CHECKED BY ----_DATE __

Sub Basin Name: -Sub /3

. '. i

"':' J. :

. .' .:-.;
.. ~.. ;. ...

." 0._.... - •.._. _..•.. __ ." ._.... _. _

.... :....; ....

Precipitation

r";

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

•Duration: . ~..·b·:f·· .. hou~ -"- : .• :::.~:.: .
... ': ',' ... : ...;

. ; .. -_.... '-'-'~-'-.-'-:',- '-. - ._,_..,..~_. _. '~"-"':-,'T-"'---_....- ..".," ':... ~ ...'....._;..-'- :-;

.:'·-.,.':-_d.-~.-p·th:,:.(i-:n~~~.).•-', '~".: .:-.:....::..:..... :,' ..:.-.. -;-.l .. ---'~l
. ;':'''; .... ."{

':l.!=:===============================:!=================:!====!.1... :., .. ',' .::.... :....1..
.••: .• : •.• ~ .•.• _ .. :.... ":"'~';' ••...• ~ •.••..•:- •.•....••L .• : ..:. ':-":"':"". . . : " ...•... ,

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

: ·Losses . ..' .:: .. :.. ·l
......- ~._._~- -- _..~~j

; ;

1--.

i"':"t-._.
;...
i·

L.-..

I
i·
j"

i·..

(.
\_ ••• - - --~-••_.-:-:-~-:-~-.- I •

i....

Tr.8·lf3 ,06 . -~

Va.. ~3 f 4-0

'-'4 fl--- --.:; • 15

.·i

XKSAT= .18(.06) 1"" ,:-(5 (.'-I)-t.Oi--(·!$)= ,~~ adj. XKSAT= J·6~ (. ~~),:3 1-
PSIF= -'-I. if.. . DTHETA= . do S
RTIMP= .. JJ( -bo) ::: .O?~ IA=O .J..

10 /5

.....................,
j

. "1
..... :' ~

:. t. ,

<.J.
:...1

,-;) C .' '..., I
"-'--0<7' 30

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

Hydrograph:

O 0­Length= I • 2i~

Elev. High= J3 t ~

mll~.<

Elev. Low= J;),1-6
K 0 0 ""\:.-

b= • Q(~

Slope= J;lO .
-_. I' •••_.:



PROJECT -.Lo.. ~C\ '-I pH", 1r'\ ~rr-<> ,.J." r 1)Co. .. ("\ PAGE Jif OF ;;) JIe.. j,...... \'

DETAIL )--\.., r3 (0 \.D.:j.f COMPUTED TtJ H= DATE 6 /rI
~aCr;""r"\~+f'( ;~~;r(1a...+;o", CHECKED BY -----DATE __

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

.Sub Basin Name: &~ JL/., .
•__.~_._....L- •. __ •• ~ ...• .~ ._.

VC\7':' 4t-
I;.E; \'6

_.... "

Nv'- 16
-lc.- A' 1'1-

Ro d

:'
r- .
i-··
:.. -

. -Soils .. -.- .-'-:--..-._~-_..- -.-;..--_ -

...........•.. :.

LJ
.. I

.. is

o
G

6e

. ..... :. ':" ~~'.. ~..~.,.:.. : ~
~_ .. __ _ . : I

. ~ .' .' .: i

.. ,
J

... ~

XKSAT= , 6)-( :4:) ~'. \H .~$)!-. \;.( -IS) .;;;. 3?;
PSIF= 3.q.c..--
RTIM:P= .C>~ (·6) =:oll

70

adj. XKSAT= . ~ 'S
DTHETA= ·~S

IA=O~~

j r .,-,'

. . ~

" .... :. ~

L

Dr:. 0·159

30

Hydrograph: .

Length= D·g
Elev. High= /336

mll~s

Elev. Low= /d.~
K h= a·od 5

Slope= 66"



PAGE is OF C) I
I

PROJECT Ll:A~o.'1"~(:> ID.\..r-.rrpf'.+-..... r )')[0,;("\I ... i j..'"-r'
DETAIL ~"'~(O'.D:3-f . COMPUTED~ Af\iM DATE

)?rr Cr;-r~4( ;~\;r(\~+; orJ CHECKED BY -----_DATE ====
.Sub Basin Name: /5

. : •• ,: ••.•. ;0 •• ;-

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

.)

. ,
-- _.:.;" ..:--- -_ ...~ ...---.:.. -." . ---.-~~.--'-:-~~'.~"'~

... : ...:.. : ... :...:.

Precipitation

.• : ..••...• ". j'-'

. Duratitin:' '6":::;:"hourS .'.!.,
t ••! . ' ; . ;!'" -- - ----..-_.~-:--7--;. ~-'.-~-:--.. '-----","",:",,"-,--,--,---: -.--:---....- .-:--:---.. -'-'.

I .
i'
i
j_.
J'
!.. "

!.

'. ..:. ~:~.J
--'-'-,-:'~-C-:-"'-,-;-;:-;-,'-,-,-...-~ ..:--.,--_ .....----......---:----'- .......,..._....---, ._----- -- .. -'. '----..'-c" c "_~"':"'~~,----:+--i

. . .. '. . i .: . ..': . ~

----..~.. ;..... ;......-.~.. --";--';'-~---:"---. ~:L~os-s-es~-------~----~ '.': . :""':;

. -' Soiis .__._.- .:._:~~~_._.... -- .. ; .. ~ ~_., --- --,-- --- .. - ... ' ... ' ... ---- . '- ., - --"'-"" --~

106 Q·lf 0-

..... ;

XKSAT= ..'Lj-"
PSIF= L\-.,)
RTIMP= 0

adj. XKSAT= 0 ·61­
DTHETA= 0, ~s

IA= 0-61

•..••.•.• j,
. . ~

10 l~ :...•

R '-lD

...:;:.... ~ Hydrograph:
-.

Length= 0 - \ rg4
Elev. High=

Olll~s

Elev. Low=
Ki,= O_Od. c

/

Slope= ,9-'



.Sub Basin Name: SOB \SA·

....
I

·-·:···r :..-

. .- --- -
~ -"--

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

. - --_..__ .... -
Precipitation, 'i..,. .

Duratioti: ,u6 ,i, ': hou~\'" ;. I _,' ••• "~ • . ~ . :

to, " . : _'"--'':-'~,:-,_,._ ' . , , ' , ' , _......-'--__.__"-.. __.' ..
r-:" -:~- "-~-.,-.. ' ---,-' :-'! .

; .

. . , : .. .
~-___.__ .. "-,-:.-.----,--.--,~·c;_"".,-- - ,.

... ':.. ; .. ! .~ . . .. ..

.. ", . . .... :

. _. -Soils ..- .....~-,.~::~_. -..~.-- ~ ,., ..- ~ ~ ~._.

,
. .!

.'

: .. ; i

. , .

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

: Losses·

.: .. :. ,"

......; ; : ..

'-.-- '" -- ._, -; -. .-

. ' ..

;.
1-'

L.

! .
!~ ..
i·····

. i

"

\]c\';:"\O\) 0,1 0

XKSAT= a ·If· ....
PSIF= 4.~

RTThlIP= 0

adj. XKSAT= 0-67­
DTHETA= o· as
IA= 0-:>

. ~

10

10

Hydrograph:

Length= () - I~~
Elev. High=

",!los

Elev. Low=



PROJECT _Lo.ko-.., .. UpI co •

DETAIL \

__~~~;!...:P.J~~-.l.-..:O:>....L~~~..u.("'\-T-CHECKED BY ----_DATE __

.Sub Basin Name: \S B

:..; !:

... : ... :....':'.

...;..;;;.....:...----:;.--.;;;.;=;.:;.-=.;;;';;-':';--;';';';':.'.;.,;... ,;;;.;.....,;;;;.;;;:;.';;';;;_.'.;';;';...;':'-':';;;-'.~_..;....~';';;'--::;;-r;;;'..-~-':". .~._.;....-~---._.__...._-._..__._._-_.-.....;....-....;;..;.,;,;.;;;;.;-..:.;--_..- •

"00. Precip.itation
.Duration: .b· ·;··>···:~~u~···· :.::. ;:

.. - . , . .... ;' .

. '... ' .. ,.. .1
" ... , .~., .

..----.~~-.. ---:-" ".--7-+-.!-:-'"T"~~~-::-_._._._.-:-'-~.-.~-'-' _._.__._.-._ _ .._ - - -_._-". _ .

:!' . . d~pth: (i.nc~es)· -: .. --.. ' , , . . -... .: ._. ~: .~..:--!
.: ., " ; .' ; .. ~

';' "

!

., .. - _._----_.• -'--
. ··:1

o·

. - .': .~ . :

. .--.:..._'__• ._"_'_. ._ : .. :w_ ~. __ ~ •._.. _.. Soils .. _.

1•• -

i
:... •• '. • ••••:. ; ••• ; ••• ~ ••• : ••• : • _. .., .•; •• : ••; ••• : •• _; ••• ; ••• " •••• 1. . .•

1- "_. >--:-:- ....._..:~:.. '-.-:-.---r-:-~--:-..~.,..-;-:-.,_...- :, ..,..:. --.' -- -,. :-.. --_ ...-_._:.L;-, ... : ;...,.-,-:..-;-,.'-'..1
i': ..... . ..

--'---'----'---'----'----'---'-----....-'----------------,.-. ". ..\. Losses..:', .... " j
. ", !

. !

.... ! XKSAT= G~'t adj. XKSAT= 0-6i
PSIF= Lt· 3. DTHETA= 0 -,LS
RTIMP= rz5 IA= 0 -~ -7

R.\-\6 "30 I
QD
\~

I

Hydrograph:

Length= 0 - \1­
Elev. High=

IIlIl~s

Elev. Low=
Ki,= o-a3~

Slope= 6'1--·



...

.Sub Basin Name: 0u..b \,£

' : ..:..: ..

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

, .
. - .:--:-...;..--.-' ._-~--;-;

:..... : :

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

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

dept~ (I~Ches); X

t .•.,; '!

L·.

.' ....:--.~-- .....:..-_-- _... , . -..._.- - ~ _....._._ .. ~...
&.

!... Duration:.· {l·.~':.:··;.;>;:·hours:.:""::.;.. :.
; :'.
;-:. --- ...----•.-.-- •. J .: .. '. . ... ~_.;..: ...----.~-.....

..{

. .: ...;... ~ .;.. .~ ... ~ ...!
. '-.-'.-- .... _. ---_._ ... __ .. - .._--.- .-.---~ ..

.....~ ..: ~ ~ : .' .: '; .~ : ..; : :;. '; .
l- ..-.--:-.: '-".-... <:-+-: .---.....-.-.-;_.-:_..

. ~ . . j'. ~

-------:-'---------"-'-----~---------------... ····,···1. ~. . .. .:Losses . . ...
.., -Soils =.2-_~_._.~_ •. :.:- ~~ ..

Es. 5 O·d.5 0
.. Mv .;) O-d5 6

. ,,

XKSAT= 0-34:'
PSIF= Lj-·D
RTTh1P=D

t1

adj. XKSAT= O-bS
DTHETA= 0- QS

IA= O'd

\~

Hydrograph:

Lenoth- 0·33
b -

Elev. High=
mll~s

Elev. Low=
K·- O... o~i-

b-

Slope= 69 ..



..

Sub Basin Name: Su-'6 \6 F\

Precipitation
. . . .

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

Duration:·6·:<:···· ~o,j~." ....:: .. '
. ,., :.... ".> : :.'... ~..~.. .

'. ~-". .- ;"": ";' _. r '.. :' .' . . ..; I ': ..... :

1 .------.-.--~-:--.•_.. I 1: -_ •._ .•_._~-_.:...-_._. - ... ----., . - •. _ .. _.-:••~-_.-.-_.":-_ •.. __ .. - ••.-.-:.-:~-'..;.~~

~. ....•~,~si~-r;3:r~'r0"lW!!~p:JY:1r;1~~'!lRr·lm, .. _.~:
i :OT: .. ";-1

. : :. . ..' -:: . .: ~ "; .-. -.. ..•.. -:- .. : ; ;. '. . ···1 , :' .: ..:
,-' . --_.....-.-;-; . .' '-.-';-.-': --;-b·-:-:--:;----·· ... .-:-:-'-;'. -.:..._...- -- -_.- ... . _._.... -- - - .---.;--:--... -- -~.-~-++-:----:-.;

• ";' "I • : ••• : .•. " .•.• • ••• ~

I
1.·.

....;

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

~~~~~~~~;:::::';:';'::;~~~;:::::';:';'::;;::::::::::::':~::::;:::::::::;::::;:::::::::;::::;:::::::::;::::;:::::::::;::::;:::::::::;~~::::::::::':':'::::::::::':':'::::::::::':':'~~:.:.=.i1.,.... ;

... --....:.--~~-:--.....;.---:...---.:Lr-o....;.s-se-s------~..:...;...-----:-··":.::: : <.·l~... "'~"':' : .....::. . .. ':" ."...

.. .. -Soils .. _.. ...=-::_~'._ ..- .:..._....-..~ ..-

\}o--'.~ . - .-.-

XKSAT= ();d 8 adj. XKSAT= d-'tb
PSIF= 4-, b DTHETA=O- dS
RTTh1P= 0 IA= 0 . ~ ;;

~l

.. : :

RJ-''t 8Cf ~O

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

Hydrograph:

Length= 0- 4­
Elev. High=

mll~s

Elev. Low=
Ki,=O.03

. Slope= 50 . tt/m \



_~~J....W~-++ COMPUTED ----_DATE __

--+~~~""'-'--'-~~""':""':":""--'--''-'''-'-'---i--CHECKED BY -----DATE __

PROJEC T -k~~~~--t-!\0~.~.;.:.r:.:;..!.r...!..c~p.-?p~~~I\.1--r~1')~c,....,,:...o.~;('\~- PAGE (;)0 OF 'd /
DETAIL

- ;

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

.- .._'._._--~_ .._ _. -.- ~ - •... ', ..
. :s: •.. .

'D~ration: ·:6>::·.r··.: h~U~ ••... , ..... ~., .
':''';''..: r",': " (. . .. ' .--- --_._-----. - ~""":"'-'-_ .. ---- _.. .....:..-._._. :.._- ~ .
. '. I:.' :

I:...
;.

j...

. I -•. ":"';' :':- : ." • . •

- ...-Soils·~..:.·. -' .. ~ -'.'_-''-_....•... - .- . -~ .~_.-I
!-.

I~===~__.=_"'?_••?'....=_~..¥_~~=='4====4===""'4===~=~=F===.~ .._.."'.H ~; ,,_,~

d~pth:.o~ches): . . . . .. ;.:.. ':
l!:::=='=='=:::'='='::::'='=:!=='='='=':::!=====:!:=========:=::!====!:=::===:::::!J ,

..:...~..;...: ..!._.;. -.. .... . . : ... .: ... ~ ...: .... ,:.. ~ :
• J _---•••-......- "-.-,._._--- :..----- _ ••_:_~-_.:;_.~.~_._._--_.~-_. - •• --------__ •
'::': ~ .. ". ---

': :,". "j"': '. . ....,. ".!
. , .•-~-~----"---.;.---.;..-------"---~---------------... :.. :... j

. Losses

~~._-- ·0·

'" t

59 a-'s

XKSAT= CY-l,.5
PSIF= 5,5.
RTTh1P=O

adj. XKSAT= O. ~l
DTHETA= O· d 5
lA= O-Cl

s

..... :...;
. ,

;;)0

Hydrograph:

Length= 0·3-6
Elev.. High=

mll~s

Elev. Low=
K - Cl.a~'=1-

h-

Slope=
..... _.



.Sub Basin Name: Octb Itc\
!C.

,
..... r

:.._; . -... _-'

.: :.. .:·: i

--.-. ---.-:--.- _._."'--".-- -- -' -.---' - '. '-"---.---;""- .

. Losses

Precipitation

... ~. :

_. "--:'-.-._ ..- .._-- .._._.- .~:--_.- ..
...:. ..;.....

Duration: ( .•' •..;....:.. hours .

. _. -Soils - _.. ..-------... _.

!.. "

i

L

! .

I"
i····

L .
I
1-" - - ------·-··-··-~-7--t-:.-:------.~----:---:-... -

Nv" \. /3 a-~S 0',

"leA. I \b 0-40 G
.\

I
XKSAT=O~~6
PSIF= 4·~
RTIl\1P= 6

adj. XKSAT= 0- Lt 3
DTHETA= 0 .~5
IA= O-d

Kz..- \4- . 1£
.,.
'.-

Hydrograph:

Length= 0 -4S
Elev. High=

Il1I1~s

Elev. Low=


