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DRAINAGE REPORT

for the

SUPERSTITION FREEWAY

(Val Vista to Power Road Section)

INTRODUCTION I'

The following report will investigate both the onsite and offsite

drainage which affects the Val Vista to Power Road Section of the

superstition Freeway. The data obtained in the abovementioned

investigation will be used to design a storm drain system to effect

ively collect and dispose of the anticipated runoff from a 50-year

Storm.

The freeway section under considerstion in this report is situated

in South~asterly portiono:f the City of Mesa approximately one half

mile North of and parallel to Baseline Road. The proposed roadway

will be predominently depressed however it will be become elevated

to cross the Eastern Canal and Greenfield Road, and to cross the

Roosevelt Water Conservation District (RWCD) Canal and the proposed

RWeD Floodwa;y.

The freeway right of way is flat agricultural land having a gentle

slope to the Southwest of approximately 0.5 p~rcent.

"
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PART II - OFFSITE DRAINAGE

INTRODUCTION

The offsite drainage affecting the Val Vista to Power Road section

of the Superstition Freeway is separated' into two sections divided

by the Roosevelt. Water Conservation District (RWCD) Canal. West of

the RWCD Canal the des~gn will follow the recommendations presented

in Yost and Gardner Engineers' report titled superstition Freeway,

Conceptual Study for Drainage (.Tempe Canal -RWCD Canal) (Feb 1975).

East of the RWCD Canal the offsite drainage will be analyzed using a

study done by the Soil Conservation Service for the design of the

RWCD Floodway to be located on the eastside of the RWCD Canal. The

analysis was revised to reflect changes in existing conditions within

the drainage areas. Amore detailed explanati9n of the criteria and

methods used for this analysis will be presented in a subsequent

section of this report.

The drainage design for both East and West of the RWCD Canal will in-

corporate a channel along ·the north side of the freeway to intercept
\

the anticipated runoff. The channel west of the RWCD Canal will

connect to an' existing channel on the previous section of the freeway.

The channel east of the RWCD Canal will outlet into the proposed

RYJCD Floodway.
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OFFSITE DRAINAGE~ .

VAL VISTA DRIVE TO RWCD CANAL



OFFSITE DRAINAGE - SUPERSTITION FREEWAY

VAL VISTA DRIVE TO RWCD CANAL

The offsite drainage affecting the Val Vista Drive to RWCD Canal

portion of the Superstition Freeway was analyzed in the Yost and

Gardner Report mentioned above. The report recommended the con

struction' of a concrete lined trapezoidal channel ~long the north

side of the freeway to intercept the anticipated runoff and dispose

of it'to the west. In conjunction with the channel a retention basin

in the vicinity of Greenfield Road with a side wier outlet from the

channel to the basin is also proposed. The retention basin will be

built by the City of Mesa and the wier outlet will be placed in the

channel to suit the final retention basin location.

The Yost and Gardner Report also makes recommendation for culvert

crossings under the Eastern Canal, Greenfield Road, and Higley Road.

Required culvert crossings at 39th Street and 48th Street which were

not provided for in the Yost and Gardner report are designed in this

report.

The recommended concrete lined channel is trapezoidal with 2:1 side

slopes. Th~ following list is the recommended channel as per the

Yost and Gardner Report.
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0.005 ft/ft

0.0036 ft/ft

0.005 ft/ft

Slope

0.005 ft/ft

0.005 ft/ft

0.005 ft/ft

2.0'

2.0'

2.0'

4.0'

8.0'

12.0'

Bottom ~VidthChannel Location

RWCD Canal to 1/2
mile west
Q = 70 cfs

The recommended culvert crossings are as follows:

40th Street to
Val Vista Drive
Q = 45 cfs

Eastern Canal to
40th Street
Q = 15 cfs

1/2 mile west to
Higley Road
Q = 140 cfs

Higley Road to 1/2
mile west
Q = 240 cfs

1/2 mile west to
Greenfield Road
Q = 475 cfs

Higley Road 2 - 6 ' X 3 1 Q = 240 cfs
Cone. Box Culverts

Greenfield Road 2 - 8' x 4' Q = 475 cfs
Cone. Box Culverts

Eastern Canal 36" Cone. Pipe Culvert Q = 15 cfs

• The final channel and culvert design as shown in the Channel Profile

(Fig. II-I) was analyzed using the HEC-2 Water Surface Profile program

• developed by the Corps of Engineers. The computed water surface profile

is plotted on the channel profile. A copy of the HEC-2 printout is

included in Appendix I.

•

•
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- , --'111- II-II lit II • • •
ARIZONA HIGHWAY DEPARTMENT CULVERT COMPUTATION SHEET

PROJECT: SUPE,eSTITIO/J ,rl2ec;v4Y ·(Vr:;L J/;ST4 - pONE/.? ED) DESIGNER: /? y/.S,

STATION: 39m STec.':£T . DATE: S/c5;
,-
HYDROLOGIC AND CHANNEL INFORMATION SKETCH

SHLDR~A

DRAINAGE AREA EL 12'75'.24-. / "\

\ -LW
<-

d5 -j /7
OJ EO "WI • AHW=-'£

°2 • TWZ • J I~
EL. C3.7b'/

~J

EL. £.?- 45"/ EL._/+

( 01 : DESIGN DISCHARGE, SAY Q25 ) So= c),OO3b L : /7b / L/IOO So •

°2 : CHECK DISCHARGE, SAY Q~o MEAN STREAM VELOCITY.--
CULVERT HEADWATER COMPUTATION ..J >-

CAP, 0 1-1- :>w- I-DESCRIPTION
Q CHART INLET CONT. OUTLET CONTROL HW :II: H + ho - L So 0:3: JO C/') .l&J

CO"CMENTS~:z: 1- 0 0 :Z:..J

SIZE ENTR. HW HW HW Ks H de dc + 0 TW LSo HW 0 :::>..J 0
Q

lLI
CF5 Ho 0 ....

TYPE 0 2 0 >
--

12" 4S 0·92 3.Z2 0·7 o.cB3 2,1 c,8 /,6 2.8 (J.G3 3, CltJ

~{d 45 /. Z'3 3. {; 'I 0.7 1.6> '? Z c.b 1.0 ?b tJ.b3 .157'"'
-

,

SUIolIolARV a RECOIolIolENDATlONS

Use 3h II Co~c. A,ot3 cz,Lveer

H D 20-050 12-69
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CI-/4AJNEL

SIZED TO
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CRESTED

tVILL. ,BE CCJvUSTRUcTc=D TtJ TJlc
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CL..£V JZ 79. 00

704-r00
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6 Cr.5
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;f= /Z7S.93

C/-///JJNEL

C: 06
d= t?:331/2

h [lJu ::: 8/- 7~.43 = 4.57

hL. = 79- 7~.~3 -= 257

Ch!,L)A.lA/Et... !.3L.OCK Dc-sIc/-.!
KcTEIJT/DAJ 134SltU / I .
(C/-fST Or C/95Tc£-<..J C/l/..J/lJ

me UPPc,iZ L.INI' RC-,P.Rc.5c.uTS ~/;t:JXII-1(.JH 4tLOt-U4El..c ;='Loii/
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~IZONA HletfWAY DEPAftTMENT • • • • • •• •
CULVERT COMPUTATION SHEET

•
PROJECT: S~·~L..5T/r/PH ~£L~/Y DESIGNER: dd.&/

STATION: _ DATE: 8/8'<

HYDRO,LOGIC AND CHANNEL INFORMATION

..r.o .:z.

+

SKETCH

EL. z..z.:.l&.

I .,~ _ _ \ ,'-LW
=...::2..:L:.Y

ELI'~7.7.

·TW,. ,q·pl

TW2 • ---

DRAINAGE AREA

Q, '" -..5i..? 0

Q2 •

( QI : DESIGN DISCHARGE, SAY Q25 ) I So= a, a a -.:r,~// L '" /4~ LIIOO SO • -f!:..:..7-3

Q2: CHECK DISCHARGE. SAY Q50 MEAN STREAM VELOCITY.

CULVERT HEADWATER COMPUTATION ..J >-
CAP. 0 ~~ I I :;DESCRIPTION INLET CONT. OUTLET CONTROL HW o::H+ho-LSo a::ll 1&.1- ~

~~I0; CHART ..Ju U)

de; 0 I T W I "0 I LSo I H'N
~x ~o 8 COMMENTS

ENTR. HW HW ::>..J
SIZE HW K' H de 0 0'"

TYPE 60 t'lr:/ 0 • (.) >
-6' ....-;1

$_44.:'//

3'·t-.5 1.1·)"/ I.ie..s'Jp.7,{UjI..f.<' l5:~ ICoPe .r./.A'.~
;l{"~ /.-9'A .:r. 7.1 (): .i. /.~ .j.J I I I S/,£' /YO r£ /-

SUIol..,ARY a RECOMMENDATIONS ./ ./ .4~../.././ ../ .4./ .-".../. . •/. /" ... A~'.?/i,,;; •.h:7/..-/~::!?rr/../x. ~d/r_ .. p r- ....G// <0.7 ,7~- 4://dr --.-r..-/Y" /-$

/.-~..:< /-<"".or r/"'" ~~"";p~/r . /.3fe, ~ ~//"// . .rr ,'-$ / ... // ,,-L/:../ /~
&? t: /.- __ /' -1-//.?-"e> ,4-r ~ ///' .-6 ..... .;Sd .-y/£;y /""-S'$ /£..., //.".. -y:-.:r d?"".//
.-....~ /. / ... / ..-&/", /

AHD 20-050 12-69
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OFFSITE DRAINAGE .

RWCD CANAL TO POWER. ROAD



OFFSITE DRAINAGE - SUPERSTITION FREEWAY

RWCD CANAL TO POWER ROAD

The following is a hydrologic study to determine the maximum offsite

storm runoff for the 50 year design frequency along the Superstition

Freeway from the Roosevelt Water Conservation District Floodway (RWCD)

to Power Road.

The Soil Conservation Service (SCS) in 1974 completed a detailed

hydrologic study for. the RWCD Floodway. This study involved the use

of a TR-20 watershed model to determine the 10, 25 and 100 year flows

for the region.

SCI Consulting Engineers, Inc., updated the SCS TR-20 model, to re

flect current (December, 1980) conditions. It was determined after

field investigation of the area that some of the runoff areas modeled

by the SCS were invalid due to drainage pat·t.ern "c:hang.es .caused ·by:new

construction. The SCS study shows no apparent obstructions to washes

flowing southwest from the Spook Hill retention structure to the RWCD

Canal, through Leisure World Development. SCI revised the TR-20

model to represent the present drainage characteristics north of.the

proposed Superstition Freeway.

TR-20 MOdifications

1. A channel located on the north side of Broadway Road, starting

at Power Road diverts flow to the west along Broadway Road to

the RWCD Canal.



2. Power Road, south of Broadway Road, presently is an inverted

crown section. According to M.C.H.D. plans, ,Power Road will be

reconstructed for standard two way crown and open ditch south of

Southern Avenue. The runoff is directed south along Power Road

into the Superstition Canal.

3. An earthern' channel is located approximately 1/2 mile east of

Power Road, from just nort~ of Apache Trail to the Superstition

'Freeway. The channel flows south approximately 10,000 feet where

it intersects with an earthern channel flowi~geast to west. This

east-west channel presently daylights at Power Road. A new channel

will be designed within the Freeway right-of-way on the ~orth

side that will outlet into the RWCD Floodway.

The new channels and revised surface flow routings were modeled in

the modified,TR-20 model of the Soil Conservation Service by SCI

Consulting Engineers, Inc. Drainage areas, times of concentration,

reach lengths and other changes necessary to reflect the changes

for the TR-20 model were made to update the model. The determination

of the SO year ,frequency precipitation value was produced by inter

polating between the 10, 25, and 100 year precipitation values of the

SCS study .(see Fig. ~).

The attached 'Offsite Drainage Areas' map shows the revised SCI

drainage areas and the original a~eas by the SCS. The map also shows

the TR-20 model schematic and the location of the computer node numbers

and reach lengths. The following table shows the Hydrologic Parameters

of Drainage Areas (DA) , Curve Numbers (CN) , Time of concentration (Tc)

and the 50 year runoff of the revised TR~20.



•
The hundred (100) year runoff for the total drainage area from the

• SCS study is 4712 cfs at node 109. The revised study by SCI at

the same location results ina 100 year flow of 3990 cfs. The re

sulting reduced flows are mainly due to the increase of reach length

• and also time of concentration changes in the revised drainage ar~as.

•

•

•

•

•

•

•

•
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•
CHANNEL DESIGN

• The channel design will be based on the 50 year peak flow of 1575

cfs as determined by the analysis and procedures outlined in the

previous section~

•
The proposed channel plan .and profile is shown in Figure 1I-3 with

the computed water surface profile determined using the Corps of

• Engineers HEC-2 program. A copy of the HEC-2 program printout is

included in Appendix III. The channel profile has been depressed

to the depth shown ·in the vicinity of 845+00 to allow for the dis-

• posed of onsite drainage into the channel by gravity flow.

The channel will be a concrete lined, trapezoidal channel with a
I

12' bo~tom width and 2:1 sideslopes. The channel lining will extend• to existing on the north side and approximately 1 foot above the water

surface profile on the south side.

•

•

•

•

•
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ARIZONA HIGHWA.Y DEPARTMENT
STRUCTURES SECTION
HYDRA ULICS BRANCH

HIGHWAY SVPC'R5T1[10IJ ;:ReEK'/
LOCATION 1/4(, J//ST/J - 8wc.ekp
PROJECT NO o _

WATER SURFACE PROFILE COMPUTATION SHEEr

CHAN~ELTYPE /IJLcT 7k&!/5"IT/CJ/J L =30 I

n· - 00/4 . c Z =(1. 486/n)Z =//Z~~ • Q = /575 J ~o =0.020. b ;;-'-lz!..A-,J de = 5. 8 9. dn =4.93 .

I I 7.07' 4.77
.6Es ~,t;!.

v2 E z -
0

y A WP R R4 / 3 V VZ/Zg he E Siro So - Siro LiL I:LiL

C ZR4 / 3 (E l - he>
-

4·93 .3.165 8.Z47 .0041/{)1.77 3405 4.647 I¢.GIS 3.3/7
a 0/8

..
0.004/ . {J15fj .lb7 . /0.5

4.90 . I04.97~ 3/.22 3362 £.()37 15,004 .3'.490 8.396 .(Joel CJ

.0/7 . .0041 0.0/59 a/59 /0.0 20.S"
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.. 0.017 a 0043 a0/57 o./C:,z /0.3 30.8
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i
I
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II 0-1-00
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5.Zb /CJ8.72 3/./9 3.48b 5.28£ /4.486 3.259 8.519 ,0035
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._~~r AI ~--:~.l!.':-_~~I!-~:- __...::~ TlI'IE-1H~5.: tUftl E .02(2.3 '-.8!J1'-- ~

oe001 JOB FULL
00002 TITLE SUPERSTITION FwY-RWCD TO POWER ROAD-OFFSITE {SCS)-REV. SCI 12/80

___ 00003_. LR.~Il"£!.._J__., .. O. 5 .. _ ._ .. . . .
00004 8 0.0 0.005 0.0110 0.0160 0.0220
00005 8 0.0280 0.0350 0.0410 0.0480 0.0560
00006 8 0.0630 Q.C710 0.0800 0.0890 0.0980 _
00001.. 8 0.1090 0.1200 0.1330 0.1470 0.1630
00008 8 0.1810 0.2040 0.2350 0.2830 0.6630
()OOQ9 8 .9. 735L__Q.7720 .0 • 79CjJO 0 .• 8200 0.8380 . _
00010 8 0.8540 0.8t80 0.8800 0.8910 0.9C20
0001j 8 0.9120 0.9210 0.9290 0.9370 0.9450
(?C012 8 0.9520 0.9590 0.9650 0.9720 0.9780
00013 8 O~'9840 0:9-890 6:9950 "'-0000 i:-6oooL-------------------------:-,.,-)-
00014 9 ENDTBl
00015 6 RUNOFF 1 001 13.0 72. 0.8 1

--00016 6 RE~CH-3602 1 i-4"ooo. 0.i5 1:----------------.:....-------
00017 6 RUNOff 1 002 3 2.58 74. 1.00 1
00018 6 AD DHY 0 4 002 2 3 4 . -=---=-::- ·_11'-.·_· _
00U19 6 -RUtlOF·'j:-1··003--·--11--:T8 75. 1.00 1
00020 6 ADDHYD 4 003 4 1 2 1
oe021 6 REACH 3 006 2 7 4300.' 0.75 1. _

-.-·00022---6-RUNoyF1-o04----11-~4·2 is. 0.75 1
00023 6 REACH 3 006 1 3370C. 0.611
00024 6 RUNOFF 1 006 1 1.05 73. 1.17 :t

--'00025-- 6-ADCHYDl.- 006-13-2----· 1

00026 6 RUNOFF.1 0054 0.71 74. 0.61 1
00027 6 REACH' 3 006 4 5 11500. 0_._..51 L------------c--"'-- -.:....-'-- _

----0002-8---:-6-·~.DDHY 6-4 -·0·06---526-----·· 1

00029 6 ADDHYD 4 006 6 7 1 1
__0003Q LFfACH,_~~OO}' 1 Z_4.800 0.15 _ .__' 1L-.:.... . _

00031 6 RUNOFF 1 007 3 1.42 73. 0.89 1
00032 6 ADDHYD 4 007 2 3 4 1

___OOO~3 6 R~~CH_"'~_-OO~~_--1.-1QqQ.., 0 •.J_5 1 _
00034 WRUNOFF '1009 .... 2 0.54 73. 0.59 1
00035 . 6 To Di{Yt> 4 009 1 2 7 1 1 1 1 1
00036 6 RUNtiFF 1 014 1 1.56 _Z~~ ~~ 1~ ---- _
00037---6--R£ACli"-"3-'0;z' 1 i-ssifo. 0.61. 1
00038 6 RUNOFF 1 011 3 1.76 73. 0.61 . 1

__90()~<L__ ~_.F BClL_:3__ ..P1 0 3 4.....J9_QQ. 0_.~...!7u8L·-------: __:-:---------_11-----------------_---
00040 6 RUNOFF. 1 010 5 0.62 74. 0,;,51 1
00041 6 ADDH'fD 4 010 4 5 3 1

___ 0004? ~.P.EAC.H __;L_0:t.:z 3__4.._2290_. 0 .._45 1 ,
00043 6 RUIWF F 1 012 5 0.53 73. 0.80 1
00044 6 ADDHYO 4 012 4 5 6 1 .

___ P0045 ~ _ADDHY D~4, 01? 2 6 ~_. _. . ~ J1 -----------------_
00046 6 REACH 3 013 3 4 2500. 0.45 1
00047 6 RUNOFF 1 013 5 0.31 73. 0.89" 1
00048 6._ADDHYD_.~_01.3__4.-L1 11 _
00049 6 REACH 3 017 1 2 2500. 0.45 1
C0050 6 RUNOFF 1 017 3 3.29 75. 2.51 1
00051.__6. ADDHYD __4 017 __2~_4_._ .. ,. _...~. 1
00052 6 RUNOff 1 016 1 1.20 75. 0.75 1
00053 6 REf\CH 3 015 1 2 3000. , 0.78. 1
00054 6 RUNOFF 1 015 3 1.27 75. O.~ 1 --------

---00055 6' ADDHY~01·5 2 3 5 1
000S6 6 REACH 3 017 S 6 190CO. 0.61 1

__~~.O~Q'p~7 6 ADpHYD 4 Oj7 4 6 5 1
00058 6 REACH 3 018 5 1 2500. 0.61 '1
00059 6 RUNOF.f 1 008 5 0.33 73. 0.85 1



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

/-.... ,

00060 6 REACH 3 018 5 4 2500. 0.51 1
-6J061---6-r.UI~O(F·-1-d1R·-·-·----2-0-:24 73. 0.40 1 '--11-'-"-'----' --------- ... -

OC062 6 ADCHYD 4 01e 2 4 3 1 1 1 1 1
0('063 6 ADDHXD. 4 018_._.1 .. :L4 __ _.. .L.Ll.. L 1___ _ . ._ _ .
00064 6 REACH 3 009 4 2 5200. 0.61 1 1 1 1 1
00065 6 ADDHYD 4 109 2 7 5 1 1 1 1 1
00066. . ENDAT~_.__.. ...._ ...
00067 7 INCREM 6 0.2
0006'8 7 COMPUT.7 00100 00300 0.0 3.60 1.0 1 2 03 01

__ 00069__3. COMPUT..?. 0()60Q 1C90QO.Q 3.• 4.. 1.0.._· L2_.03.....01. . .. . .__.....__. . .
00070 ENDCMP 1
00071 7 COMPUT 7 00100 C0300 0.0 3.2 1.0 1 2 03 02

__.00972 7 _~O"'P.UL.·L'O.O.6QO__.J_0_9JHLJl•.0 ;t~O~ _t.O 1 2_03_02, --' _
00073 ENDCMP 1
00074 7 COMPUT 7 00100 00300 0.0 2.70 1.0 1 2 03 03
0007~. L COMp'ULr..OPJ>Q..Q__1.Q.9_QQ.._Q.O 2.40 . 1....0 L2_.03__0.3 _
00076 ENDCMP 1
00077 7 COMPUT 7 00100 C0300 0.0 2.15 1.0 1 2 03 04

___..00.078. L.cOMP.UJ·-f_Oll.6.PlL..1.J29JtO 0.0 2.....Q0 1.0 1 2 03 0.41.--_-.,--__
00079 ENDCMP 1
00080 ENDJOB 2

ltOfU!A.l--.I.~R./1JJLA.IJ.QN-:-:-::-=-::":::-::-::--:::_=_=-::-::-----'----------.--'---'-----,-----'--------:- _
TOTAL EDIT CARDS INSERTED = 00080
TOTAL OUTPUT RECORDS GENERATED = 00080

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

~ ." .i

_ • :a::-
! • • itt .' • • • • • • _ ----....---c--~----- ------



PASS: 1
EXECUTIVE CONTROL CARD OPERATION INCREM, MAIN TIM( INCREMENTz 0.20
EXECUTIVE CONTROL CARD OPERATION CCMPUT, FROK XSECTN/sTRUCT' 1/ 0 TO XSECTN/STRUcT 3/ 0
____Sl.~RT~NG TIME: 0.0 RA:LN DEPTH: 3.60 RAIN DURATION: 1. 00 BJ~_!1L.I"_~.I._E-'i~.= 1 SQ..I!._C.!tNJU.UO'.N..:::"_&.2 _

ALTERNATE NO.: 3 STORM NO.= 1

-.J

. i J I" lj 'I _

,~~- I '.'.

I·j ' •.. , I I I i

1 \ ~ I ... 1 •• \ J It' I .t. i ~ I' i, i . . 1.. I; ! . :,1

Ii "~, co··- .: C .;.... ,. =. ; . b . ~-_.". _... • i';. "'-'~'''''o;;"r i ~= ...-.. .. "--.. . .-"" .,,__. ....i _ .---

1:G~-=-3;7 =..: '"'' --_ '. ;;qw's"~,,,.,. . 'Cn•.•w;g;g __"_." ~.--_ --.- , _4 ._ . -=S- _:" ~ -~ ~==-=_-;;-



EXECUTIVE CONTROL CARD OPERATION CO~PUT,

STARTING TIME= 0.0 RAIN DEPTH= 3.40
ALTU.MH NO.= 3 STORM NO.= 1

FROM XSEcTN/STRUCT
RAIN DURATION= .1.00

,_, ,_,__, _. P~S~:"_.L _. ~

61 0 TO XSECTN/S1RUCT 1091 0
~AIN TABLE ~O.~ 1 SOIL CONbITION= 2

.__..__ .•._-_._.--"-~--

_~\)~ROt!TJ~~-A~~WI'[).-S..RQ.§..LH~ll.QJL--.!l. . ... .__ . ... __. .. ._... _ .. _

TI~E HYDROGRAPH, TZERO= 0.0 DELTA T= 0.20 DRAIN~GEAREA= 12.30
O.O DISCHG .0.0 __.....0.0 .o.c.... .o.o _._._.0.0 .. 0.0 0.0. .0.0 .... __.__. 0.0 __ ... 0.0 _
2.00 DI'iCHG 0.0 0.0 o.c 0.0 0.0 0.0 0.0 0.0 0.0 0.0.
4.00' DISCHG 0.0 0.0 c.t 0.0 0.00.0 0.0 0.0 0.0 O.C

___9.0P__~ISCf-!G. .0 •.9 Q•.O .C.Q .0.0...0.0..__ .0.0 .0.0 .0.0 ..__..0.0 _.__.. 0.0 _
8.00 DISCH6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

10.00 DISCHG 0.0 0.0 o.a 0.01' 0.120.82 3.75 11.52 34.C3 128.97
12. OO__D.1 s-c HG 3.65.• 3o__73 ~ • 89__j? 40. ~5__1.9 6 4.2 0__?78 5.75__3365.60_~490.83 ..:.....3218.39.__27 57.56 .. _ ..2 29).25. _
14.00 DISCHG 1908.33 1605.86 1373.26 1192.18 1048.23 932.49 839.50 764.tC 702.57 651.67
16.00 OISCHG 608.70 571.78 539.C7 509.67 483.56 460.99 442.11 426.71 414.63 4C4.49

__..18. OO__.I? I SCI:IG ~9 4• .1. 8__384. 5~__3.73 .35. 36.1 •. 46_,_349. 48__~37.12__326.72.__ 317.28. __ ..3 09.88 304. 19 ._
20.00 DISCHG 299.61' 295.51 290.98' 285.38 278.78 272.02 266.00 260.71 255.58 250.79 .
22.00 DISCHG 247.52 246.13 '245.25 243.19 239.29 234.36' 229.53 224.97 220.21 215.62

__24.0Q__QJSCH.G 21~ .•_4Q_.__~.09.67-Z0~.2.3..---.J.2..4 •.35 17_8.05 153.• 54_----1.22.72 91.06.__ 63.• 9.9 43... 9_'"- _
26.00 DISCHG 30.19 20.91 14.56 10.13 6.99 4.75 3.17 2.08 1.33 0.83
28.00 DISCHG 0.52 0.32 0.20 0.12 0.07 0.04 0.0

---_._-_.-.----- .._.. _----
SUBROUTINE RUNOFF CROSS SECTIOH18

TII'IE' .----..- ..----. HYI>RO'G-RAPti~ Tie-io;'·. 0.0'-'>" "'-DELTA' T=' O~20--: "--DRAINAGE AR'EA'~ 'ci~-V;-'-'"

0.0 DISCHG 0.0 0.0 C.t 0.0 0.0 0.0 0.0 0.0 0.0 0.0
__ 2,.OQ __ DISC!,\G.. P.o Jl.QC.• C 0.0. _0.0 .0.0 __ .__·0.0 _._-,- 0.0.. .0.0 . .0.0

4.00 bISCHG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 '.0.0 0.00.0
6 • 00 . 0 I S CHGO.0 0 • 0 0 • 0 o. 0 '. o. 0 . 0 .0 .°..0 o. 0 0 • 0 0 • 0

~ 8.00__PlSCHG O.Q. . 0.• 0 .c.c. 0.0 0.0,-__.0.0. . .0.0 o.• 0 .0.0 .' 0.0. _
I 10.00 DISCH6 0.0 . .~ 0.0 0.0 0.01 . ·0.19 0.92 2.32 7.'35 48.95
j.. 12.00 . DISCH. G 112.12. ({~~.~?!) 69.C4 47.52 32.92 24.91 21.01 17.78 16.42 14.51
I~J4.00__P~SCIj~. 1.3 •.3.2 . t2":~·5:4.__il.63 1.1.24 10.62__' _jO.23 9.81 9.22 8.93 . f.30. _

16.00 DISCHG 7.88 ,'. '7.61 7.29 7.18 7.16 7.11 7.02 6.73 6.58 6.26
1a.00 OISCHG 6.04 5.81 5.50 5.38' 5.35 5.35 5.36 5.375.33 5.03

l-2Q.QO.__P-I~CH.G rt.&.2 4.16 4...15-__4...7..0' 4.39 4.18. 4..30 4_61 ' ...69 4.4-l1~ _
22.00 DISCHG 4.21 4.15 4.13 4.08 .3.77 3.55· 3.67 3.97 4.05 3.78
24.00 DISCHG 3.56 2.~8 0.91 0.27 . 0.08 0.02 0.00

SUBROUTIN~ ADDHYD CROSS SECTIOH 18
i _ .._--

TI~E HYDROGRAPH, TZERO= a.ODELlA T= 0.20 DRAINPGE AREA= 0.57.
0.0 DISCHG 0.0 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0 0.0

'L--~. 2.00. 0 ISCHG _0. It .•0.0. P.• C 0.0 .0.0. ,__0.0. 0.0. ,0.0 .0.0 0.0, _
4.00 OISCHG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6.00 DISCHG '0.0 0.0 O.Q 0.0 '0.0 0.;0 _ 0.0 ·0.0 O.Q 0.0

\...-8.00._DISCHG ._.0.0 _0.0 .0.0. .C.O. 0.0. __ 0.0 __.0.0 __. 0.0. ,0.0.. 0 •.0 _
10.00' DISCHG 0.0 0.0 o.c 0.0 0.01 0.19 0.96 2.52 8.55 51.55
12.00· DISCHG 122.67 153.90 135.43 139.33 130.97 1~4.87 97.22 80.28 67.01 55.87

I 14.00__I?1SC~!i 47.~.67 4.1.6.0 36••15 3.3.•.36 3.0.44__2H.31__26.56__24.95 23...7.8 ·-ZZ.3Q.8 _
16.00 DISCHG 21.24 20.28 19.~2· '18.64 18.12 17.75 17.32 16.83 16.49 15.95
18.00 DISCHG 15.48 14.96 14.34 13.90 13.56 13.28 13.08 - 12.95 '12.83 12.47

'I 20_.0.0 PIJ?lliG 12.18 11.97 11.78 11.,5.7' 11...13 10.•.77 10...1.1 10.84 10.83 10...5ll.
22.00 OISCHG 10.40 10.31 10.19 10.03 9.61 9.27 9.21 9.34 .9.34 9.08
24.00 DISCHG 8.90 7.86 5.93.4.68 3.54 .2.49 1.65· 1.05 . 0.66 0.40

I .. _..~~.:'OO~ DI.~~~G... ~~24. 0.14 0.08_... :'.~.OS .:O~02 O.~1 0;,01 0.0

hi; .: i . I ; -••...; ,. • : .•'1:;'" ;:. ;ij"'; ':7'. ':"':'t:' e':".:' ." e" '.'j~



.- .- .....-: .- --_ ..__ ._--
\ - - -=- -

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

----_... . .._--_...-- .._---
SUBROUTINE ~DDHYD' CROSS SEtTION 18

---_.._---- ._--_. --,,--_.... -----
TIME HYDROGRAPH, TZERO= 0.0" DELTA T= 0.20 DRAIN~GE AREA= 11.11
0.0 DISCHG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

___ ?Op__OIS C4 G .P._O O.Q ..O•.C 0.0. 0.00.0... .0.0 0.0 .. 0.0 0.0. _
4.00 ". DISCHG 0.0 0.0 0.0 0.0 0.0 0.0 0.0' 0.0 0.0 0.0
6.00 DISCHG 0.0 0.0 0.0 0.0· 0.0 0.0 0.0 0.0 0.0 0.0

__{l.PO__!l~SCHG P.• P.. _.0.• 0 0.• 0 .0.0. .0.0__..0.0 .. 0.0. 0.0 _ .. 0.0. C.O .
10.00 DISCHG 0.0 0.0 C.01 0.05 0.17 0.64' 2.10 5.44 16.59 70.27
12.00' DISCHG 171.92 251.45 316.61 437.19 574.61" 724.25 882.12 1061.85 1279.12 1513.44

__110 .OO__..[)I~CH G 11}.8.• 9..~2.Q~ .• 81.----1.£~~ .86--.1.~81.l..3---:...-1..897 .7Z--176 6. 03---1607 .2 5_1442.34__1284.07.--..1139.63 _
16.00 DISCHG 1012.87 904.22 812.75 73~.09 . 672.39 618.79 .573.97 535.42 502.73 473.sa
18.00 DISCH6 448.79 426.57 406.li7 3E9.88 374.86 361.51 349.41. 330.2, 327.75 317.5C

_--;:2:..;.0.o.O--~Jgl]G 30.7..~2J 293~~.5 2~t'l.• !..:3__2Ji1..8.2_·__?J.4.4.4__267 .90 2!52. 24.__25.7 .19__'.252. 21__24 7•.15 _
22.00 DISCHG 242.37 237.85 233.50 . 229.19 224.J9 220.79 217.44 214.55 211.65 208.51
24.00 DISCHG 205.37 201.22 195.74 190.31.' 184.18 177.12 169.46 160.90 151.51 140.71

__2~.Op__~IH.~.G 12_8~-1~ 1n.•..9] 98.•.52 8<....9.1 "6.1•..90 5.4.41 4.2 •.1.2.__33~.14 25.~.1 ·19.3.L1 _
28.00 DISCHG 14.63 11.04 8.36 6.32 4.82 3.682.82 2.17 1.67 1.29
30.00 DISCHG 0.99 0.76 0~58 0.45 0.34 0.25 0.18 0.13 0.09 0.06

__32 •.,9.0 DJ..S.~HG 0•.9.3 0.02 0,,0

_SJlJ~J(.O!J_TINE ~_E.~~.H CROSS HUlON !/'--- ~ .

TIME HYDROGRAPH, TZERO= 0.0 . DELTA 1= 0.20 DRAIN~GE AREA= 11.11
__~O •.P__.D.IS<;H~ 0.0 0_..9 0 .• 0 0 •.0 ,,0.0 ..D •.OO.O 0.0. 0.0 .c.O _

2.00 DISCHG 0.0 ' 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 .00 DIS CIIGO.0 0 .0 0 .0 . 0.0 0.0 0 • 0 o. a 0 •0 0.0 o. 0

__2. 00__ D,ISCH.G .. 0•.0 o.~o o_.c.. _0 •.0.0.•.0 0.0 0.0 ...0.0.__'__ 0.0. C.O"
8.00 :OISCHG .0.00.0 0.0 c.o 0.0 0.0 0.0 0.0 0.0 0.0

10.00 DISCHG 0.0 0.0 0.0 0.0 0.01 0.04 0.17 0.61 1:82 5.21
__12.00__.D.ISCH~ 1.8.65_. 58 .• 0.~ t~~...29__19(.1;3_._._275.66_,,'_"375.80.__4~6.49_"_.633.37__..784.53__ 955.43, _

14.00 DISCHG 1151.39 1365.60 1577.79 1757.30 1877.75 1923.92 1897.681813.16 1688.76 1543.23
16.00 DISCHG 1391.87 1245.57 1111.12 991.87 888.70 800.87 726.83,' 664.58 612.22 567.88

__18.. 00__ ~lSCHG 5~() •.J 0 49.7. 5.3 4~~..~.? 4_,_"_4..!t.4,. H_,__4 f_2. H__403. 68__3J!6.• 94.__37 2.1 ~__3.5 8.• 87__..346.80. .
20.00 DISCHG 335.58 324.94 314.81 305.21' 296.18 287.78280.02 273.00· '266.75 261.12
22.00' DISCHG 255.84 250.73 245.82 241.14· 236.62232.21' ,227.87 ·223.78 '220.12 216.84

__2.4.00 D~S<;IiG 21~•.1.3210 •.63 207J.6 . "2Q~_•.!t.a~.9_8._8.4 193._6.7' 187..88__' _181.37 114.15__166.13
26.00 DISCHG 157.21 147.11 135.55 122.49 '108~20 93.28 78.48 64.55 52.03 41.21
28.00' DISCHG32.17 24.84 19.02 14~48 10.998.34 6.33 4.82 3.68 2.82

__3_Q •.QO__JH.S_l;tiG 2.16 1.66 1...?8o..9...8 0".16 0.5.8 O•.4.~ 0.•.33 0..25 O•.1J;J,8 _
32.00 DISCHG 0.13 0.09 0.06 0.03. 0.02 0.0

SUBROUTINE ADDHYD CROSS SECTION 109

___TII'!E _......_ __ .I:f.YI>RQGR~rl1,._I.U..R.Q ..': .o.•..o .__D.EJ,._TA._T=:...o.....Z.O. ._----.UAINAGE-AREA::_.. 23 ..'*-L-_ .. _
0.0 DISCHG 0.0 0.0 0.0' 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.00 DISCHG 0.0 0.0 O.C 0.0 0.0' 0.0 0.0 0.0 0.0 c.o

__._4 •.00__,?ISCHG ._.o._o __.__ p.o c~o 0".0 0.:0. ..0.0.__' 0.0. . ,,0.0.. .0.0.__.. 0.0 _
6.00 DISCHG 0.0 0.0 0.0 0.0 ·0.0 0.0 0.0 0.0 0.0 0.0
8.00 DISCHG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

__1.O'.•.0P__D_IS.C~G __9.!..Q o_~.Q__... Q_~_O .. C1".01_·_._..0.•.1?__.. 0~8.7 ... 3~93__.. 12.13__._35.• a5__:.134.19~ _
12.00' DI5CHG 383.95 793.95 1365.24 2161.32 3061.41 3741.39 3987.32 3851.76 3542.0a 3250.68
14.00 DISCHG 3059~72 2971.46 2951.C5 2949.48 2925.98 2856.40 2737.17 2577.26 2391.!3 2194.90
16.'00 DIS CH G 2000.58 1817.35 1650.19 15_01.5 4 137.2-".?~2~.:L._8J--11_68 •.9.3-.-1091.•.3L-.1.Q.~_6-"J~.$__972 • 36e- _
18.00 DISCHG 924.88 882.• 12 842.58 805.93 772.22 74t.40 713.67 689.41 668.75 650.99
20.00 DISCHG 635.19 620.45 605.79 590.60 574.96 . 5S9~80 546.03 533.72 522.34 511.92
22.00- ,DISCHG 503.35 496.85 491.08 484.32 475.91 466.57 457.40 448'.75' 440.33 432.46

,/:;.;..4:';: .. p.... , '-, • ..··;:ii&i.+ .;r .........•._'0 ..... --- I--··_·'·n· ....·...._··_··_·_,····-.·ii· LbdJi"'@fIi' i~iLi . L6LiZ.t.iiW



14.00 DISCHG 426.13 420.30 411.58 397.84 376.89 347.21 310.60 272.44 238.14 21C.07
i6".-O-O--O{SC·HG 187. 4-1--'-68:02--,'50':-:;"1--132 :6-2-·-"15.-1"8---9-8~"03 81.66'--'-66 .-63--53':36--'4 2-~O;"4---,
28.00 DISCHG 32.69 25.16! 19.21 14.60 11.07 8.38 6.33 4.82 3.68 2.82
~,·_Q..lL--..I2"LS_CHG. 2.16 t&~ 1._f8 Q... .2..8 .O.•J,~ O_•. ~.t~ O.• ~,~ Q•.3.3__-.9.•_25 ,_O•.1.8'--__..,--__
32.00 DISCHG 0.13 0.09 0.06 0.03 0.02 0.0

ENDCMP

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

. .

I t i ~

I
- - ..... ~ .-," ..--.-.'- " __•...;.~ . __. _ .. _~_................... .,.-·-_.. c ............-.,..__~....,;..,.,•• _~ ...-~_-••'_ "_"",,_~ ......~~ ••_~,.~....--.-• ."

•.a.-;,.··;~ '.. .i. .~:.;; - ·"ti ~ ,.... M • • • • : --:[i--i-~~--:-= .gj~ii' .,.~=:;
.5........... &.&&:6....5... ._... iIe.



EXECUTIVE CONTROL CARD
STARTING TIME= 0.0

. ALTERNATE NO.~ 3

Pl':>:'; Co

OPERATION CO~PUT, FROM XSECTN/STR'utT--:sr-O--"-roxi"EcTN/S1"R"UC:r-- 3/ 0
RAIN DEPTH= 3.20 RAIN DURATION= 1.00 RAIN TABLE ~o.s 1 SOIL CONDITION= 2
STORPL1Hl. =2 __ _ _ .____ _

.' ,. "
.~. /\

J, ./. . ~ ..

I,

"

, .j.'
i·: t·;

.", ~

.1 _

.

- --~-_._--

I: .. ..



_..._-------_.-- ._-_.. _._ .._--_.
61 0 TO XSECTN/STRUCT 109/ 0

RAIN TABLE NO.= 1 SOIL CONDITION= 2
FROM XSECTN/STRUCT

RAIN OURATION= 1.00
OPERATION CCMPUT,

RAIN DEPTH= 3.05
___-'S"-T....,0Jl.!L!LO_o..=...-..?,_-'- . _

_._-.-
XECUTIVE CONTROL CARD

STARTING TIME= 0.0
___--'-'AI,...LE-'~-'i~:r.E NO.= 3

JUUl a9J·1..l!L~..1>. P-~ Y° CROSS S..EUJ ON 9 ---_..- _---_. -----_ -----------,

o

TIME HYDROGRAPh, TZERO= b.O OELTA T= 0.20 DRAINAGE AREA= 12.30
_O.O_ ..__ OISCtI.G _.O.Q .O.Q. O.O 0.0 G.O.O.O 0.0 __·_..... 0.0 . 0.0.__.. 0.0

2.00 DISCHG 0.0 0.0 0.0 C.O 0.0 0.0 0.0 0.0 0.0 0.0
4.00. DISCHG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.p 0.0 0.0
~...!l9__D_U.CHG 0.•_0 Jt.Q 0_0.0 O.Q Q.O ',0.0. _0.0 .,o.o.__.O.O_.C.O _
8.00 OISCHG 0.0 0.0 O.C 0.0 0.0 0.0 0.0 0.0 .. 0.0 0.0

10.00 DISCHG 0.0. 0.0 0.0 0.0 0.0 0.0 0.13 1.32 10.39 70.17
__12,.00__0.1 S~!:tG n ~~.1 ~__515.•. ~ ~__8 ~ 6.•.9.2_--.1.4 51.J.2_·_?.997. 25_2510.77,.__26 Ci7 .57_.-:_2511. 23__..-Z 169.45. 1818.76~ _

14.00 DISCHG 1521.72 1287.70 1106.66 965.01 851.88 760.53 686.84 626.87 577.73 536.90
16.00 DISCHG 502.28 472.40 445.83 421.88 400.57 382.14 366.71 354.14 344.29 336.02

_ V.I· ()O__~.I Sj;!i!i :.i?8... Q.9__:U9.... ?5__3.10 ...51_-3 00. 73__2.90.87__281 .. 18 __272.11__ 264.34._._.258.26---253.59 _
20.00 DISCHG 249.84 246.48 242.76 238.15 232.70 227.11 222.14 217.78 213.54 .. 209.59
22.00 DISCHG 206.90 205.78 205.09 203.39 200.17 196.08 192.08 188.29 184.35 180.55

_2_~_.qo__~...L~~..!tG . 177.Jt8 17~...,.~~ 111..JL6-1..6k.t8 14..9...,-11--..12..8.• 5.8~..c2 •.17 16.21-5.3.62 36 ...B4, _
26.00 DISCHG 25.34 17.5612.24 8.52 5.88 4.00 2.68 1.75 1.12 0.70
28.00 DISCHG 0.44 0.27 0.17 -0.10 . 0.06 0.04 0.0

SUBROUTINERU~OFF CROSS SECTION 18
..._---- ...... .__......-_.-'--_.... '. ----'--- .. ,,---.,....__ ........ " .........._..__ . , ._ ..... _. .._._ ...... ' ..._--_ .._- -------'----

TIME HYDROGRAPH,TZERO= 0.0 DELTA 1=0.20 DRAINAGE AREA= 0.24
0.0 DISCHG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

_.2.00__ DISCHG 0,,0_ 0.0 o.C_· .0 .. 0. .0.0 .0.0 .0.0 .. 0.0 ..__.. 0.0 .0.0
4.00 OISCHG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 C.O
6.00 DISCHG 0.0 0.0 0.0 0.0 0.0 0.0 .. ,0.0 0.0 O.C C.O

_.~.QO__D;J;~.~J:!G__·__0..9. .0_.0 _o.~c... 0... 0_ 0 •.00.0 .. .0...0..· 0.0 0.0 0.0.
10.00 DISCHG 0.0 0.0 0.0 0 .. 0 0.0 0.0' . 0.0.4 0.50 4.04 33.67
12.00 DISCHG 85.03'94.72 55.17 38.4526.84 2.0.42. 1i~-Z1 '.:..-::- 14.65 13.55 11.99

_14.9.0_._D.I~~H.~ 11 •.Q?..· 10.38 9 •.64 9.... 33 8.82 8.50 8.15 .. 1... 67 1~.43 6...9.11 _
16.00 DISCHG 6.57 6.34 6.08 5.99. 5.98 5.99. 5.86 5.62 5.50 5.23
18.00 OISCHG 5.05 4.86 4~60 4.50 4~48 4.48 4.49 4.50 4.47 4.22

__?.Q.•.99__D~.S~.H..!J 4.• 0.4··3 •..2.9. . 3.98 3 ...9..5 3... 69 ..3... 5.1 3.6.1 3.81 3 •.9~ 3•..1.:.1.L _
22.00 DISCHG 3.54 3.49 3.47 3.43 3.17 2.99 3.09 3.34 3.41 3.18
24.00 DISCHG 3.00 2.17 '0.76 0.23 0.07 0.02 o~oo

SUBROUTINE ADOHYD CROSS SECTION 18

... _,_~_L..o...t.'t.- _ . •...1!'.".It.._ .•

--_. _._--_._----------
TIME HYDROGRAPH, TZERO= 0.0 DELTA T= 0.20 DRAINAGE AREA= 0.57
0.0 DISCHG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.00__DISCHG p._O_ Q.•.O Q...C Q•.P o.p _0.0. 0.0 .0.0 0.0 0.0, -,-_
4.00 DISCHG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6.00 DISCHG 0.0 0.0 0.0 0.0 0';0 0.0 0.0 0.0 0.0 C.O
8.00 DISCHG 0.0 0.0 O.C 0.0 0.0 .0.0 0.0 __. 0.0 ,0.0 0.. 0 _

-1"O.OO--'OISCHG o:ci 0.0 0.0' o~ci 0.0 '0.0'''' 0.04 0.51 4.14 34.74
12.00 OISCHG 91.44 118.2.9 104.27 108.23 '·102.61 90.78 77.45 64.40 54.11 45.31

_J~ ...QP-_P'!Sc;_H_G 38.~O 3~.Q,9 30 •.?2 2.7._5.1 ~5 •.16__~3.4_4 n. 02__20. 70__19. •.15 H .. 60, _
16.00 OISCHG 17.67 16.88 16.C9 15.53 15.11 14.80 14.45 14.05 13.77 13.32
18.00 OISCHG 12.94 12.51 12.CO 11.63 11.35 11.12 10.95 10.85 10.75 1e.4S

_·_29.•JlO ~I$..CJIG 10"':"~1 10.04 . 9 •.88 9.....70 9....3:3 9~O!t 8~99 9 10 9.10 8 88
22.00 OISCHG 8.74 8.66 8.56 8.43 S.08 7.79 7.75 7.86 7.85 1.64
24.00 OISCHG 7.49 6.61 4.99 3.94 2.982~10 1.39 0.89 0.55 0.34

... -" .. -"'"...... ..:.."._'.:~:~.::., :. '_'''_'1\."'7 '....:~_:_~~,~..:_:::--,,-.:n";!l.~_ ..; l).....n.':! .., .... ".... n _n



-
SUBROUTINE ADDHYO

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

SU8"OUTINE AbDHYD CROSS SECTION 18

. TIME HYDROGRAPH, TZERO: 0.0 DELTA T= 0.20 DR~INAGE AREA: 11.11
0.0 OISCH6 0.0' 0.0 O.C 0.0 0.0 0.0 0.0 0.0 0.0 0.0

__-==-2.0.0__..1>I~C.H.G _0.• 0 O~O 9,0 _0.0 0.0 0.0 .0.0. 0.0.__. _.0.00.0 _
4.00 ". DISCHG 0.0 0.0 O.C 0.0 0.0 0.0 0.0 0.0 O.C 0.0
6.00 DISCHG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

___~.OO I? ISC.tll'; . Q~ Q 0 •.Q. .. 9 ~(L .o~.o _.0.0 .. 0.0 ..__... 0.0.__....0.0 __... o.c 0.0
10.00 OISCHG 0.0 0.0 O.C 0.0 0.01 0.06 0.28 1.56 8.05 45.4e
12.00 • DISCHG 124.00 185.97 234.39 326.48 432.32 547.96 669.81 808.84 978.41 1163.73

__1~. 00__ .~. ~ SCtHl. 1}4 5~?2_·_1~ ~2.•S..L_-.12 5X•.l!2._._1~.n...8 3__t;10 1. 45~.404. 04.__H 83.84__1157.36.--1034.91-922. 38~ _
16.00 DISCHG 823.08 737.57 665~26 604.43 553.69 510.84 474.89 443.8~ 417.45 394.08
18.00 DISCHG 373.71 355.62 339.62 325.67 313.39 302.45 292.53· 283.40 274.73 266.28

_ ?Q • OO__PJ SC~G 2.5/hJl 2 5..P.•5..4 2 ~.~ •.~,3__2.3 6. 77__~;S0.6 ~__22 5. 22__220.53.__216.34.__.212 .21__Z0 S. 0 1 .
22.000ISCHG 204.03 200.28 196.66 193.07 189.41 186.08 183.29 180.90 178.49 175.87
24.00 . DISCHG 173.26 169.79 165.19 160.64 155.49 149.~5 143.10 135.88 127.96 118.86

__2~ .. 00__·_O:LS.C.H.9 1Q_8.•.?~ 96....28 8.3.• 23 70.•.04 51•.3.6_"_'_~5... 96 36 •.t3 27.•.99. 21 .. ~6 16.3.1 _
28.00 DISCHG 12.36 9.33 7.06 5.34 4.07 3.10 2.38 1.83 1~41 1.09
30.00 DISCHG 0.84 0.65 0.49 0.38 0.29 0 .. 21 0.16 0.11 0.C8 0.05

_~.?..J!O DH.~l!.'l 0 •.03 0 ..01 0.0 . _

.2.~.~R9..!!TIttLJtf;~C H CROS S SEC~:__-,--_--:, _

TIME HYOROGRA~~,TZERO:O.O DELTA T= 0.20 DRAINAGE AREA= 11.11
__Q."-Q__..Q~sC!fG 0•.0 0.0 3).•.0 Q~ .~o ...o 0 •.0 0.0 .0.0 __,-0.0 .0.0. _

. ·2.00 DISCHG 0.0 0.0 C.C 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4.00 .OISCHG 0.00.0 t 0.0 0.00.0 0.0 0:0 0.0 0.0 0.0

__6~()0__D.I.SCli!i .o.co 0 •.9.' 0.0 .0 •.0__...:....0.0 .0.0. .0.0 __...0.0.__..0.0_' 0.0 _
8.00 DISCHG 0.0 0.0 0.0 .0.0 0.0 0.0 0.0 0.0 O.C C.O

10.00 DISCHG 0.0 . 0.0 O.C'.O.O 0.0 0.0.0.01' 0.07 .. 0:.36 , 1.89
_:-..J2 .~O_.JI ISCHG 10.40 38 .5~ 88. 43__143.9.7_'_.203.58-.::':-_:::279.94__372.55__ 477.97. 594.59_·_.726.86 .. _

14.00 DISCHG H79.58 1048.26 1217.66 1363.73 1465.17 1509.021495.84 1436.04 1343.69 1233.42
. ".00 DISCHG 1117.33 1004.16'. 899.47806.10. 124.94 655.55 596.82 547.26 505.42 469.85

__1~ •.00__ ~ ~.S ~ f!.G 4.~.9 ...45__4J3.• 1.6__~.90 •~?__:UQ~.H~.5 2... 4.5.__336.92_._323.25_·_311. 14.. _'300. 2l...--. 290.38 _
20.00' OISCHG 281.16 272.40 264.05 256.12,248.66 . 241.70' '235.27 229.45 224.27 219.60
22.00 OISCHG 215.22 210.98 " 206.90 203.01' 199.26 .,195.58 ... 191.97 :188.57 185.52 .. 182.80

_'f4~o.O__I?I.SCJLG . 18..0 ...?J. 1Ti'.~§;3..--.:-11~ •.Cl.1 111...6.l16.7.7.9~63.45 : 15.8.•.5.9 153.12.__1H.• OL....._HC.29 _
26.00 DISCHG 132.77 124.25 . 114~50 103.48 91.40 78.80 66.30 54.53 43.95 34.80
28.00 OISCHG 27.17 ~0.98 16.06' .. 12.23 9.287.04 5.35 4.07 3.11 2.38

_·.~.Q•.Q.O__OIS_CHG 1.8J 1 ....!t0_···--L.08 0..B.3 0.~4· O~~.9. 0.37 0 •.2.8 0.21 OAj5, _
32.00 DISCHG 0.11' 0.07 0.050.03 0.010.0

CROSS SECTION 109
~

__1 I 1'11; • • .H..Y~.H.O.G RJ..f' H, ..I.llR.O.,=_--n....o . _-.D.f.L.T.A ..1= ..0....2.0_.... ...;.--.J)RAl NAG LAR£A;;.. 23.41.._ .._ .... -'-_
0.0' DISCHG 0.0 0.0 O~O 0.0 0.0 0.0 ·0.0 0.0 0.0 0.0
2.00 DISCHG 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

._~.~OO.__ PISCHG O~O _ O•.O .O... Q... 0.0 .O.Q.O.O .. 0.0 __. _._... 0.0_,_ ..0.0 . C.O. _
6.00 .DISCHG 0.0 0.0 C.O 0.0 0.0 0.0 0.0 0.0 0.0 ~.O

8.00 DIS CHIi O. 0 0.0 0 .0 0.0, 0.0 0.0 0.0 . 0.0 0.0. 0.0
_10,•.0..lL-..YI,SC~G .Q.•. Q.__.. ..c~ •.P. _9..~.Q .. O'·.0 .0•.0 ._0•.c)_,_·_ .. 0.•. 1~_·_.:..1-38.__.. 10.75_·_... 72.06 _

12,.00.. D~SCIlG" 249,.55, 554,.03 I 98~.• 45, 1595;.09. 2300,.,82 285Q •.72. 30701.11. 2989,.20 2764.04· 2545.62 .
. 14~00". DI,S,CHG' 2401.~,30 I 2335,.96, 2324.32, 2328.74,/ 2317.05, 2269.54.,' 21f!2.68,. 2C62.9h 1921.421!1 177C.3201

_l~~_QO:, o.f.~c_~G::; 161.~~611 14]6.56 P4.L.:tlL.-1-2.n....£.IL-1.U.5.L5.L.....j03.7.•..tQ..:.....-.9..E3 ..5_~~.0' ..4.1~~9.J_'Lf--J!C5 .. 81.:..:,1...., _
18.~.OO;IJ. Dt,S'C~Gill 767.,55,0) 732,,!91,1 700.,76"1 670.1S7,!, 643-:32,'1 618,,:09,". S95.i36,lj 575.047.'/ 558 .. 1530. 543.J97'·4
2~OQ,,, oisc Gil' 531,pO, I S18.~;.1 506 ".B.1i,' 494'1~~"; 481 .. ,341.: 468.~Zd· 457.4.2,. 447.23· 437.81429.19
22'';'00 oNe' G ' 422.12' 416.76 411 •.99 406.40 399.43 391.66 384.04 376.86 .. 369 .. 87 363.34

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

...' -----~.....~..~ ...---... - -- -.-..~__.~.. ::........:~. ;---"":~-~'9' ~:- ...-i~;Tr'= ..'·:·:-':':? = -""; ·W .' .~- ! ••• oj a .... ,,_=. _=_=_.Of < .--.-"."----' --.---

5 .: go..: I



r 24.00 DISC", 358.0' 353.25 345.<7 334.45 ,,~••o 292.03 2'1.36 22'.39 200.<6 177.13
--2-6';OO--o-:£SCHG 1s's·:'fi--141-.-S-Z ,26".74--,12":00 97':28---8'2-.80 68'.9'8--'5'6.i·8--45-.-o7---'3·~i:s-,---

20.00 DISCHG 27.61 21.25 16.23 12.33 9.34 7.085.35 4.07' 3.11 2.35
_ 3..ct.QO__ J!.I,S.~~ 1.~.:.8~__--1..JtP , .Ji.8 O.•.B.3..0.• f>4 J.49__.--lJ.3.1 0.2.! O.Z,L 0.j.5. _

32.00 DISCHG 0.11 0.07 0.05 0.03 0.01 0.0

ENDCPlP

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

----------

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