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DRAINAGE REPORT
for the
SUPERSTITION FREEWAY

(Val Vista to Power Road Section)

INTRODUCTION ..
The following report will investigate both the onsite and offsite
drainage which affects the Val Vista to Power Road_§ection of the
Ssuperstition Freeway. The data obtained in the abo;e.mentionéd
investigation will be used to desién a storm drain system to effect-
ively collect and dispose of the anticipated runoff frqm a 50-year

Storm,

The freeway section under considersﬁion in this report is situated
nxsoutheastérly portion of 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

RWCD Floodway.

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

slope to the Southwest of approximately 0.5 percent.
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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_Watef Conservation District (RWCD) Canal. West of
the RWCD Canal the design will follow the recomﬁendations presented

in Yost and Gardner Engineers' report titled Superstition Freeway,

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

East df 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 east side of the ﬁWCD Cahal. The
analysis Was revised to reflect changes in existing conditions within
the drainage areas. A more detailed explanation 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

RWCD Floodway.
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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 aﬂd
Gardner Report meptioned above. The report recommended the con-
struction of a concrete lined trapezoidal channel along 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 wiéf 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 undef 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. The following list is the recommended channel as per the

Yost and Gardner Report.
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Channel Location Bottom Width Slope

RWCD Canal to 1/2
mile west 20" 0.005 ft/ft
Q = 70 cfs

e——

==

1/2 mile west to
Higley Road 4.0 0.005 ft/ft
Q = 140 cfs

Higley Road to 1/2
mile west 8.0 0.005 ft/ft

Q = 240 cfs
i

1/2 mile west to
Greenfield Road 12.0' 0.005 ft/ft
Q = 475 cfs

40th Street 2.0° 0.005 ft/ft

' Eastern Canal to
® =15 cfs

40th Street to :
Val Vista Drive 2.0* 0.0036 ft/ft
Q = 45 cfs '

The recommended culvert crossings are as follows:

Higley Road 2 - 6' x 3 Q = 240 cfs
Conc. Box Culverts

l. Greenfield Road 2 - g' x 4! Q = 475 cfs
Conc. Box Culverts

i Eastern Canal 36" Conc. Pipe Culvert Q = 15 cfs

The final channel and culvert design as shown in the Channel Profile
(Fig. II-1l) was analyzed using the HEC-2 Water Surface Profile program
developed by £he 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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ARIZONA HIGHWAY DEPARTMENT

CULVERT COMPUTATION SHEET

o

PROJECT: DUPEZSTITION [REEWAY (VaL Visra - fowEe Eo) DESIGNER: LCn.S.
sTaTION: 37 7% S72£ET DATE: S/E/
\HYDROLOGIC AND CHANNEL INFORMATION s SKETCH
DRAINAGE AREA gL /27524
. /
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wcn/  eczsd a7 ¥
( Q, = DESIGN DISCHARGE, SAY Qpx ) So= O-0036 = __[76 d L/I00 S, =
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CULVERT AR HEADWATER COMPUTATION 3 e B )
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- 4s o9z z2z2\e7|1083l 2/ 2.8 |l6 |28 |0é5|300
& £s L.23|12¢90.7l6 |22 2.6 |46 |E.6 (063|357

SUMMARY & RECOMMENDATIONS
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D 20-050 12-69
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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‘Rodsevelt 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, Iné., updated’the SCS TR-20 model, to re-
flect current'(December, 1980) conditions. It_wés determined after
field igvestigation of the area that some of the runoff areas modeled
by the'SCS were invalid due to drainage patternﬂchangeé,Causedfbyinew
construction._-The'SCS sfudy shows no appafent obstructions to washes
flowing southwest from the Spdok 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
intbvthe Superstition Canal.

3. An earthern channel is located approximately 1/2 mile east of
Power Road,'from‘just north of Apache Trail to the Superstition

" Freeway. The channel.flows squth_approximately 10,000 feet where

it intersects with an earthern channel flowing east 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 north

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
Consuiting Engineers, Inc. Drainage afeas,,times of concéntration;
reach lengths and other changes neceésary to reflect the changes

for the TR—20 model were made to update the model. The determination
of the 50 year frequency precipitation value Qas-produced by inter-
Apolating between.the lOL}ZS, and 100 year precipitation values of the‘

scS study .(see Fig. 1).

The attached 'Offsite Drainage Areas' map shows the revised SCI
drainége areas and the original areas by the SCS. The map also sﬁows
the TR-20 model schematic and the location of the computer node numbers
and reéch lengths. The following table shows the Hydrologic Parameters
of Drainage Areas (bA), Curve Numbefs (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 in_a 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 areas.




HYDROLOGIC PARAMETERS

DRAINAGE AREAS (DA), CURVE NUMBERS (CN),

TIME OF CONGENTRATION (Tc), 50 YEAR RUNOFF
DA/CPY DA CN Te 50 yr. Runoff”
NO - sq.mi. ' hrs. Q cfs :
1 3.00 . 72 (7 0.8 880
2 2.58 4 1.0 1576
3 '1.58 75 1.0 2060
" 1.42 75 0.75 470
5 .71 74 0.6l 255
6 1.05' 73 1.17 2605
7 1.42 73 0.89 2735
8 0.33 73 0.85 90
9 0.5& | 73 C0.59 1510 gk (??égfiH%
10 0.62 T4 ~ 0.51 . 800 .
11 1.76 13 061 585
12 0.53 73 0.80 T15
13 0.31 73 77 0.89 685
1. 1.56 73 (77 1.60 270
15 1.27 75 o7 0.65 810
16 1.20 75 (79 0.75 400
17 3.29 75 2,51 1575
18 0.2 73 0. 40 1575

109 . N/A N/A N/A . 3080

1) DA/CP = Drainage area/concentration point - See the 'Offsite
Drainage - TR-20 Schematlc Map' (node numbers)

2) Runoff in cfs at this concentration point
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"_12' bottom width and 2:1 sideslopes. The channel lining will extend

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 II-3 with
the computed watér surface profile determined using the Corps of
Engineers HEC-Z'proéram. A_cdpy of the HEC-2 program printout is
included in Appendix III. The channel profilevhas been depressed
to the depthtshown-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
. ) . .

to existing on the north side and approximately 1 foot above the water

surface profile on the south side{
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ARIZONA HIGHWAY DEPARTMENT HIGBWAY_ Sypeesryrion [fREEV,
STRUCTURES SECTION OCAT 7 - -
HYDRAULICS BRANCH - ;ROJEé?rNNgfl oz - Lonee Lo
WATER SURFACE PROFILE COMPUTATION SHEET
‘ CHANNEL TYPE _/Weer JRaus/iryon) L =30’
n=QO/  C%=(1.486/n)? =HE6l , G =L575 59 =2L200,b 020 a4, = 587 a =493
| o | 707’ 4.77
Sgs AE
Y | & | wp R | g4/3 v v¥2g | Be E vZ Sem  [S0 - Sg] T2 C AL | zaL
- (c’r*/3) (E,- h)
S D00 |973 (107277 | 3405\ 3./65|d.647| 14.6/5 | 3.3/7 18.297 |.007/ - ,
. . 0o/8 T |cooa/|.0/59 | ./67 | oS
or/p |4-70 /0491 3).22 |3.362 | 5037 |/5.004 | F.49%6 B.39% |.oodof - |
. | : _ o7 _‘ 004/ \0.0/69|0./)59 | /0.0 \ 2.5
O+Co |4.87 |/02.47%\29, 504\ 3473 |5.260 |/5.367 | 3668 18538 |.00d0 -
| y o.ol7 | 0.0043\00/57 |0./6Z | /0.3 | 50.8
O+ 30 | 4.85 ooz 70.37 | 330/ |4.%/5 | 15.7// | 3.833 | 8683 |oogs |
COMPUTED BY__£Z. W.S. CHECKED BY & £. . DATE_ 5/8/




0700
D7 /O
2+20

#30

ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

HIGHWAY_SyupPsesy i7/04) FREEw4y

LOCATION_ g&, Visro - fonce FD.
PROJECT NO.

WATER SURFACE PROFILE COMPUTATION SHEET

CHANNEL TYPE CQ7LET TRANSITION L =30’

n=Q00/ 2 =(1.486/n =266, G =575 | 55000/ b=L2081 4 - 207" a_-_4.77
*r0.0053 N A 589 4.93
. /2/
SL AE
Y A WP R | g4/3 v V2 2g h, E v2 Stm 190 - S¢m E,- | aL |zaL
' : | (c?r*/3) (E;- k)
5.26 \10872 | 3119 | 3486|5285 | 12456 | 3,259 859 |.o0zs —
_ 1 .038 _ 003¢ |-00026|-0300 | /1.5
5.00 |Jo5.e5129.82|3.543 5.4z /4.908 |3.95/ | EIS/ | .37 . _
| - - |.0/3 | 037 -no0z7 |-0.033) /.4 [22.9
4.89 |/od.69\3),/87|3.357 | 5024 | /5. 045 | 3575 | Bgos |c.ooZ | ~
_ — |.009 |00043 Fo.0033|-0.024 | 7.3"| So.2
4.8/ \w3.972\33.511 | 3./03 |4.526|/5. 145 | 3. 5¢/ &.372 (o008 | -
4.932 /07.77 | 34.008| 3.765 | 4.647)| /2.61S | 3317 18247 |.004/
COMPUTED BY A W.S. CHECKED BY &/ .




APPENDICES

APPENDIX 1
TR 20 PRINTOUT




DATAIN-=NULLFILE:= --_TIME 11:35:11 DATE 02/23/81

00001 J08 FULL
00002 TITLE SUPERSTITION FWY-RWCD TO POWER ROAD-OFFSITE {SCS)-REV. SCI 12/80
.. 0go03, S RAINFL 4 0.5 .. e — . .
00004 8 0.0 0.0Cs 0.011¢C 0.0160 p.0z20
00005 8 0.0280 0.0350 0.0410 0.0480 0.0560
00006 8 0,0630 0.C710 __0.0800 0.0890 0.0980
00007.. 8 0.1090 0.1200 0.133¢C 0. 1470 " 0.1630
00008 8 0.1810 0.2040 0.2350 0.2830 0.6630
00009 8 0.7350_ 0.7720 _0.79%0 0.8200 0. 8380
- 06010 8 0.8540 0.8¢80 0.8800 0.8910 0.9¢20
60011 8 0.9120 0.9210 0.9290 0.9370 0.9450
. G6<012 8 0.9520 0.9590 0.9650 0.9720 0.97380
00013 8 _ 0.9840 0.9890 0.9950 1.0000 1.0000
00014 9 ENDTBL : '
00015 6 RUNOFF 1 001 13.0 72. 0.8 1
000616 6 REACH 3 002 1 2 4000, 0.75 ' 1
06017 6 RUNOFF 1 002 3 2.58 The 1.00 1
00018 6 ADDHYD 4 002 2 3 &4 ; i,
00019 6 RUNOFF 1 003 1 1.58 75. 1.00 1
£Co20 6 ADDHYD &4 DD3 4 1 2 : 1
0C021 6 REACH__3 D06 2 7 4300, 0.75 : 1
00022 6 RUNOFF 1 004 1. 1.42 75. 0.75 1
060023 6 REACH 3 006 1 3 370C. 0.61 1
60024 6 RUNOFF_1 006 1.1.05 73, 1-.17 1
00025 6 ADDHYD 4 006 132 : . 1
00026 6 RUNOFF.1 005 4 0.71 .74, 0.61 1
00027 6 REACH "3 006 4 5 115C0. 0.51 1
00028 6 ADDHYD 4 006 = 5 2 6 1
00029 6 ADDHYD 4 D06 671 : 1-
00030 6 REACH _3.007 1 24800, 0.75 1
00031 6 RUNOFF 1 007 3 1,42 73. 0.89 1
00032 6 ADDHYD &4 007 2 3% ' : 1
00033 6 REACH 3 009 4 13000, 0..75 =1
00034 (6 RUNOFF 1 009 2 0.54 73. 0.59 B
00035 6 ADDHYD 4 009 127 1111 1
_____.ooD36_ 6_RUNOFF_1 014 1.1.56 3. 1-6 1
00037 6 -REACH. 3 012 1 2 8500. - 0.61 - 1
00038 6 RUNOFF 1 011 3 1.76 3. 0.61 1
00039 6 REACH _3 010 ___ 3 4 1000, 0..78: 1
C0040 6 RUNOFF. 1 010 5 0.62 74. 0.51 1
00041 6 ADDHYD & 010 453 : 1
00042 6 REACH _3 012 3 4 _5200. 0.45 1
00043 6 RUNOFF 1 012 -5 0.53 - 73, 0.80 1
00044 6 ADDHYD 4 012 & 5 6 1
00045 6 ADDHYD_&_ 012 2 6 3__. 1
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_4 013 4.5 1 1
00049 6 REACH 3 017 1 2 2500. 0.45 1
€00s50 6 RUNOFF 1 017 3 3.29 75. - 2.51 1
_ 00051 6 ADDHYD &4 017 __ 2 3 & = . . : 1
00052 6 RUNOFF 1 016 11.20 75. 0.75 1
00053 6 REACH 3 015 1 2 3000. 0.78 . 1
00054 6_RUNOFF_1 015 3 1.27 75. 0.65 1
00055 6 ADDHYD & 015 235 1
00056 6 REACH 3 017 5 6 190C0. 0.61 1
. 00057 6 ADDHYD & 017 & 6 S 1
. 00058 6 REACH 3 018 5 1 2500. 0.61 1
00059 6 RUNOFF 1 008 S 73. 0.85 -1




000606 _REACH__3 018__S__ 4 25

__ & 2500. 0.51 L 1
T 00061 6 RUNOFF 1 G18& 2 0.24 73. - 0.40 1111 1
0G062 6 ADDHYD 4 018 2 43 17111 1
__ 00063 _ 6 ADDHYD 4 O18__ 1.3.4 _ _ - I T O O |
00064 6 REACH 3 009 4 2 5200. 0.61 1111 1
00065 6 ADDHYD 4 109 275 . 1111 1
00066 EMDATA___ L ) e
00067 7 INCREM 6 0.2 :
00068 7 COMPUT 7 00100 C0300 0.0 3.60 1.0 12 03 01
00069 _____7 coMPUT_7 006DQ 1C900 0.0 3.4 . 1.0 1.2_.03_.01 —
0070 ENDCMP 1 ‘
00071 7 COMPUT 7 00100 C0300 0.0 3.2 1.0 12 03 02
. 00072 7 _COMPUT_7 00600 _109C0 0.0 3403 1.0 1.2_03_02
‘00073 ENDCMP 1 . ‘
0074 7 tompUT 7 00100 Q0300 0.0 2.70 1.0 12 03 03
.0e0vs 7 comMPUT_7 00600 10900 0.0 2.60 1.0 1203 _03
00076 . ENDCMP 1 :
00077 7 CoMPUT 7 00100 CO300 0.0 2.15 1.0 12 03 04
...00078 7 coMpuT_7 00600 10900 0.0 2..00 1.0 1.2 03 04
00079 ENDCMP 1
00080 ENDJOB 2
NORMAL _TERMINATION

TOTAL EDIT CARDS INSERTED = 00080
TOTAL OUTPUT RECORDS GENERATED = 00080




PASS= 1

EXECUTIVE CONTROL CARD OPERATION INCREM, MAIN TIME INCREMENT= 0.20 -

EXECUTIVE CONTROL CARD OPERATION CCMPUT, FROM XSECTN/STRUCT 1/ 0 - TO XSECTN/STRUCT 37 0O
STARTING TIME= 0.0 RAIN DEPTH= 3.60 RAIN DURATION=_1.00 RAIN TABLE NO.= 1 SOIL CONDIJION= 2
ALTERNATE NO.= 3 STORM NO.= 1 ' :

[ E
-
. Py




_PASS=®E 1

FROM XSECTN/STRUCT 6 0O

EXECUTIVE CONTROL CARD OPERATION COMPUT, . TO XSECTR/STRUCT 1097/ O
STARTING TIME= 0.0 RAIN DEPTH= 3.40 RAIN DURATION= 1.00 RAIN TABLE KO.= 1 SOIL CONDITION= 2
ALTERNATE _NO.= 3 STORM NO.= 1 e — .
IS
SUBROUTINE ADDHYD __ CROSS_ ssclgon__ 9. - —— R
TIME HYDROGRAPH, TZERO= .0 DELTA T= 0.20 DRAINAGE AREA= 12.30
0.0 DISCHG 0.0 0.0 _ 0.C 0.0 .e.0____ - 0.0_____ 0.0 ___ . 0.0 . ___ 0.0 ___ 0.0
2.00 DISCHG 0.0 0.0 c.C c.0 0.0 c.0 0.0 0.0 0.0 0.0
4.00° DISCHG 0.0 0.0 c.C 0.0 0.0 0.0 0.0 0.0 0.0 c.C
6.00 DISCHG 0.0 8.0 .0 0.0 0.0 0.0 0.0 ..0.0 0.0 0.0
- 8.00 PISCHG 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 0.C - 0.01" 0.12 0.82 3,75 11.52 34.C3 128.97
12.00 DISCHG 365.30 735.89 1240.95 1964.20 2785.75 _ 3365.60___3490.83 ° 3218.39__ 2757.56____2255.25
14.00 DISCHG 1908.33 1605.86 1373.26 1192.18 1048.23 932.49 829.50 764 .1C 702.57 651.67
16.00 DISCHS 608.70 571.78 536.C7 569.67 483.56 4L60.99 442.11 426.71 414.63 4C6.49
18.00 "DISCHG 394.78 384.59 373.35. 3€1.46 349.48 337.72 326,72 __317.28 ____309.88_____304.19_
20.00 DISCHG 299.61° 295.51 290.98 - 285.38 278.78 272.02 2¢6.00 260.71. 255.58 25G.79
22.00 DISCHG 247.52 246.13 -2645.25 243.19 239.29 234.36 229.53 224 .97 220.21 215.62
24.00 DISCHG 212..40_ 209.67 204.23 124.35 178.05% 153.54 122.72 _91.06. 63.99 43,94
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 G.20 0.12 0.07 - 0.04 0.0
SUBROUTINE RUNOFF  CROSS SECTION . 18
; TIME : HYDROGRAPh, TZERO= . 0.0 DELTA T= 0.20 DRAINAGE AREA= . 0.24
‘ 0.0 DISCHG 0.0 0 C.C 0.0 : 0.0 0.0 0.0 0.0 0.0 0.0
/ 2.00 DISCHG 0.9 0_ C.C 0.0 0.0 6.0 __ 0.0 0.0.. 0.0 ..____ 0.0
6.00  DISCHG 0.0 - o 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
6.00 DISCHG 6.0 0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0
L 8.00 DISCHG 0.0. 0 ‘£.C 0.0__ D.0 0.0 _.0.0 0.0 0.0 0.0
! 10.00 ~ DISCHSG 0.0 - 0.0 0.0 : 0.01 - 0.19 . 0.92 2.32 - T.85 48.95
‘ 12.00 - DISCHG 112.12 69.C4 C47.52 32 92 24.91 21.01 17.78 16.42 14.51
_ 14.00 DISCHG 13.32 11.63 ~11.24 10.62 10.23 9.81 9.22 . 8.93 £.30.
16.00 - DISCHG 7.88 7.29 7.18 CT7.16 7.17 T.02 6.73 6.58 6.26
18.00- - DISCHG 6.04 5.50 5.38 . 5.35 5.35 5.36 5.37 5.33 5.03
20.00 PISCHG 4.82 415 470 - 4.39 4.18 4.30 4.61 4.69 441
22.00 DISCHG 4.21 ; ) §.13 4.08 - 3.77 3.55 3.67 3.97 4.05 .78
24.00 DISCHE 3.56 2.58 £.91 . 0.27 - 0.08 p.02 0.00
_SUBROUTINE ADDHYD CROSS SECTION 18 A
i TIME - HYDROGRAPH, TZERO= - 0.0 . .DELTA 1= 0.20 PRAINAGE AREA= 0.57.
‘ 0.0 PISCHE 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 0.C 0.0 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 0.0 0.0 0.0
6.00 DISCHG 0.0 0.0 0.C 0.0 -0.0 0.0 . 0.0 - 0.0 g.0 g.0
‘ 8.00 DISCHG 0.0 0.0 0.0 c.0 0.0 0.0 0.0 0.0. 0.0 0.0
) 10.00 - DISCHE 0.0 0.0 0.C 0.0 0.01 - 0.19 0.96 2.52 8.55 51.55
; 12.00 - DISCHG 122. 67 153.90 135.43 139.33 130.97 114.87 §7.22 80.28 67.01 55.87
) 14 .00 DISCHG 47 .67 49.60 36.25 33.36 30.44 28.31 26.56 24.95 23.78 22.38
| . 16.00 DISCHG 21.24 20.28 19.22 18.64 18.12 47.75 17.32 16.83 16.49 15.95
! 18.00 DISCHG 15.48 14.96 14.34 13.90 13.5¢6 13.28 13.08 . - 12.95 12.83 12.47
! 20.00 pISCHG 12.18 11.97 11.78 11.57 11.13 10. 11_____10‘}1 10. 84, 10,83 10.58
i 22.00 DISCHG 10.40 10.31 10.19 10.03 9.61 9.27 9.21 9.34 9.34 9.08
f 24.00  DISCHG . 8.90 7.86 5.93 4.68 3.54 c 2«49 - 165" 1.05 0.66 0.40

DISCHE

X 0.01




: DISCHG

457.40

SUBROUTINE ADDHYD ° CROSS SECTION 18
TIME - HYDROGRAPH, TZERO= 0.0 DELTA T= 0.20 DRAINAGE AREA= 11.11
0.0 DISCHG 0.0 0.0 . 0.0 0.0 0.0 g.0 0.0 0.0 0.0
2.00 DISCHG 0.0 0.0 0.0 0.0 0.0 0.0 ..0.0 0.0 .0.0 0.0
.00 --. DISCHG 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0
6.00 ~ DISCHE 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 t.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
10.00 DISCHG 0.0 0.0 £.G1 0.05 0.17. D.64 2.10 S 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
14.00 DISCHG 1738.92 1904.87 1989 .86 _1981.73 - 1897.77__ 1766.03___1607.25__ 1442.34___1284.07___1139.63
16.00 DISCHG 1012.87 = 904.22 812.75 736.09 .  672.39 618.79 . 573.97 535.42 502.73 473,88
18.00 . DISCHE 448.79 426.57  406.57 389.88 374.86 361.51 349.41 - 338.2%  327.75 317.5C
20.00 . DISCHG 307.67 298.45  289.73 281.82.  2T4.44 267.90 262.24 257.19____252.21 247.15
22.00  DISCHG 242.37 237.85 233.50  229.19  224.79 220.79 217.44 214.55 211.65 208.51
24.00 DISCHG 205.37 201.22 195.74 - 190.31. . 184.18 177.12 169.46 160.90 151.51 140.71
26.00 DISCHG 128.14 113.97 98.52_- 82.91___  67.90 S4.41 42.79 33.14 25.41 19.31
28.00 DISCHEG 14.63 11.04 8.36 6.32 ~ 4482 3.68 . 2.82 2.7 1.67 1.29
30.00 DISCHG 0.99 0.76 0.58 - D.45 0.34 0.25 . 0.18 0.13 0.09 C.06
32.00 DISCHG 0.03 0.02 c.0 ~ ‘ : v
SUBROUTINE REACH CROSS SECTION 9
TIME : ' HYDROGRAPH, TZERO= 0.0 ; ‘DELTA T 0.20 DRAINAGE AREA=  11.11
0.0 - DISCHS 0.0 0.0 0.0 0,0__. 0.0 0.0 0.0 0.0 0.0 c.0
2.00 DISCHG 0.0 - 0.0 0.0 0.0 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 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
8.00 "DISCHG . 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 0.0 0.0. 0.01 0.04 0.17 0.61 1.82 5.21
____12.00 DISCHG 18.65_. '$3.06 124.29  197.13. 275.66 375.80 456.49 633.37___ TBL.S3___ 955.43
T 14.00 DISCHG 1151.39 - 1365.60. 1577.79  1757.30.  1877.75 1923.92  1897.68 . 1813.16 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__ DISCHGE 530.10 497.53 " 469.24 . 444.47 422.74 403,68 386.94 372.13___358.87 346.80
20.00  DISCHG . 335.58 224.94 314 .81 305.21 296.18 . 287.78  .280.02 273.00 ° " 266.75 261.12
22.00° " DISCHG T 255.84 . 250.73 245.82 - 241.14 . -236.62 ~ 232.21° . .227.87 223,78 . 220.12 216.84
24.00 DISCHG - 213.73 210.63  207.36 - 203.48___ 198.84% - 193.61 187.88 181.30 ___174.15 166.13
26.00 DISCHE 157.21 147.11 . 135.55 122.49 - 108.20. 93.28 78.48 64.55 52.03 41.21
28.00° ° DISCHG 32.17 24.84 19.02 - 14,48 10.99 T B.34 6.33 4.82 3.68 2.82
30.00 DISCHG 2.16 1.66 1.28 0.98 0.76 0.58 0.44 0.33 N.25. ____ 0.18
32.00 DISCHE 0.13 0.09 0.06 -~ 0.03. - 0.02 0.0 : : :
SUBROUTINE ADDHYD CROSS SECTION 109 A .
TIME e HYDROGRAPH, TZERO= __ 0.0 DELTA J= _0;20 o .__DRAINAGE_AREA=_ 23.41 B
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 0.C 0.0 0.0 0.0 0.0 0.0 0.0 c.0
4.00 DISCHG 0.0 0.0 €.C ©.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 Q.0 0.0 0.0 0.0
10.00 DISCHG 0.0 0.0 0.0 _0.01 0.12 0,87 3.93 . 12.13 35,85 134,19
12.00° DISCHG 383,95 793.95 1365.24 2161.32 3061.41 3741.39 3987.32  3851.76 3542.08  3250.68
14.00 DISCHG 3059.72 2971.46  2951.C5 - 2949.48 2925.98 = 2856.40  2737.17 2577.26 2391.33 2194.9¢C
16.00 DISCHE 2000.58  1817.35 165C.19 _ 1501.54 _ 1372.26  12671.87 _ 1168.93____4091.30___ 1026,85 972.36
18.00 DISCHG 924 .88 882.12 842.58 805.93 772,22 741..40 713.67 689.41 668.75 650.99
20.00 DISCHG 635.19 620.45 605.79 590.60 574.96 559.80  S46.03 533.72 . 522.34 511.92
C22.007 503.35 496.85 491.08 484.32 . 475.91 466.57 448.75 -

432.46




310.60

24,00 DISCHG 426.13 420.30 411.58 397.84 376.89 347.21 272.44 238.14 216.07
26.00 DISCHG 187.41 168.02 - 150.11 - 132.62 115.18 98.03 81.66 66.63 53.36 42.04
28.00 DISCHG 32.69 .25.16 19.214 14.60 11.07 8.38 6.33 4.82 3.68 2.82
30.00 DISCHG 2.16 1.66 1.28 0,98 0.76 0-58 0.44 0.33 0.25 ___._0.18
32.00 DISCHG 0.13 0.09 0.06 0.03 - 0.02 0.0 :
ENDCHMP f
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EXECUTIVE CONTROL CARD OPERATION CONPUT,  FROM XSECTN/STRUCT 17 O 70 XSECTN/STRUCT 3/ O

STARTING TIHE= 0.0 l RAIN DEPTH= 3.20 RAIN DURATION= 1.00 RAIN TABLE XO0.= 1 SOIL CONDITION= 2
" ALTERNATE NO.= 3 STORM NO.= 2 ‘ : '
T 1 (AU L,
~ |
i 1
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XECUTIVE CONTROL CARD OPERATION CCMPUT, FROM XSECTN/STRUCT &/ O TO XSECTN/STRUCT 109/ D

STARTING TIME= 0.0 RAIN DEPTH= 3.05° RAIN DURATION= 1.00 RAIN TABLE NO.= 1 SOIL CONDITION= 2
ALTERNATE NO.= 3 STORM NO.= 2 o - .
UBROUTINE ADDHYD CROSS SECTION 9 e - .
TIME HYDROGRAPE, TZERO= 0.0 DELTA T= 0.20  DRAINAGE AREA= 12,30
0.0 DISCHSE _0.0 0.0 0.C . 0.0 0.0 0.0 0.0 _ 0.0 _____C.O_____ 0.0
2.00 DISCHE 0.0 0.0 0.0 G.0 0.0 0.0 0.0 0.0 0.0 g.0
4£.00 | DISCHG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0
__6.50 DISCHE 0.0 0.0 0.0 0.0 0.0_ 0.0 0.0 0.0 .0.0 c.0
8.00 DISCHG 0.0 0.0 B N ¢ 0.0 0.0 0.0 - 0.0 - 0.0 .0.0 0.0
10.00 - DISCHE 0.0 0.0 0.0 0.0 0.0 0.0 - 0.13 1.32 10.329 . 70.17
_12.00 DISCHG _ *  239.15 515.49 896.02 __1451.12__2097.25__ 2570.77._ 2697 S7 - 2511.23__2169.45___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 DISCHE 502.28 472.40 445.83 "421.88 - 400,57 382.14 366.71 354.14 344,29 336.02
__18.00 DISCHE __ 328.09 319.75 310.51 300.73___ 290.87____ 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 206.90 205.78 205.09 203.39 200.17 196.08 192.08 188.29 186.35 180.55
264.00_ . DISCHSE 177.88 175.62 171.06 162.78 149.11 __128.58._____102.7% 76.21 53.62___ . 36.B84
26.00 DISCHG 25.34 17.56 12.24 - 8a.52 . 5.88 4.00 2.68 175 . 1.12 0.70
28.00 DISCHS 0.44 0.27 0.17 -0.10 " 0.06 0.04 0.0 .

SUBROUTINE 'RUNOFF  CROSS SECTION 18

TIME HYDROGRAPH, TZERO= 0.0 ELTA 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 0.C__ 0.0 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 0.0 0.0 C.0
6.00 DISCHG 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 c.C c.0
8.00 _  DISCHG 0.0 0.0 0.G. 0.0 0.0 0.0 0.0 0.0 0.0 0.0
“10.00 DISCHS 0.0 0.0 0.0 0.0 0.0. 0.0 0.04 0.50 4.06 33.67
"12.00 ~ DISCHG 85.03 94.72 "55.17 38.45 - 26.84 . 20.42 17.27 teenme 14,65 13.55 11.99
_14.00 DISCHG 11.02 _10.38 9.64 9.33_. _8.82 8.50__ 8.15 7.61 T.43 £.91
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 DISCHE 5.05 4.86. 4.60 4.50 - 4,48 4.48 : L.49 4.50 447 4.22
-..20.00 DISCHG i 4.04 - 3,99 3,98 - 3.95 . - 3.69._ - 3.51 —3.61 i 3.817_ 3.96 3.71
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 DISCHE T 3.00 2.17 0.76 ~0.23 - - 0.07  o0.02 . 0.00

SUBROUTINE ‘ADDHYD  CROSS SECTION 18

YDROGRAPH, TIERO= 0.0 -

TIME H 0.57
0.0 DISCHE 0.0 0.0 0.0 0.0 0.0
___2.00 ___ DISCHG 0.0 0.0 0.C 0.0 0.0
4.00 DISCHG 0.0 0.0 0.C 0.0 0.0
6.00 DISCHG 0.0 0.0 0.0 0.0 0.0
8.00___ _DISCHG 0.0 0.0 0,0 0.0 0.0
“710.00  DISCHG 0.0 0.0 0.0 0.0 0.0
12.00 DISCHG 91.44 118.29 104.27 - 108.23  .102.61
___14.00 DISCHE 28.90 34.09 30,22 27.51 25.16
16.00 DISCHG 17.67 16.88 16.C9 15.53 - 15.11
. 18.00 DISCHG 12.94 12.51 12.C0 11.63 11.35
'20.00 DISCHE _ 10.21 10.04 9.88. . 9.70 . 9.33
22.00  DISCHG 8.74 8.66 8.56 B.43 8.08
24.00 DISCHG 7.49 6.61 4.59 3.94 T 2.98
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SUBROUTINE ADDHYD CROSS SECTION 18 . )
CTIME HYDROGRAPK, TZERO= (0.0 CDELTA T= 0.20 DRAINAGE AREA= 11.11
0.0 DISCHE 0.0 0.0 0.C 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.00 DISCHG 0.0 0.0 0.0 0.0 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 0.0 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
_8.00 _ DISCHG 0.0 0.0 _0.C_ 0.0 0.0 0.0, 0.0 0.0 .0.C _ 0.0._
T 10.00  DISCHE 0.0 0.0 0.C . 0.0 0.01 0.06 0.28 1.56 8.0S 45,48
12.00 DISCHG. 124.00 185.97 234.29 326.48 432.32 547.96 @ 669.81 808.84 978.41  1163.73
___14.00____ DISCHE 1345.22 1482.54_ ___1557.82_. __1559.83 _ 1501.45__ 14064.04____1283.84__ 1157.36____1034.91 $522.38
T 16.00  DISCHG B823.08 737.57 665.26 - 6C4.43 553,69 510.84 474.89 443.85 417.4S" 364.08
18.00 - DISCHG 373.71 355.62 329.62 . 325.67 : 313.39  302.4S 292.53 ° - 283.40: 274.73 2566.28
___20.00_ DISCHG 258.17_ 250,54 243.33 236.77___ 230,65 225.22 -220.53 216.34 212.21 208.019
22.00 ‘DISCHG 204.03 200.28 196.66 193.07 189.41 1866.08 183.29 180.90  178.49 175.87
24.00 . - DISCHG 173.26 169.79 165.19 160.64  155.49 149.55 143.10 -~ 135.88 127.96 118.86
26,00~ DISCHG 108.25 96,28 _ 83.23 70.04 57.36____ 45.96_.. . 26.13___27.9S5 21.46 16.31
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 0.34% 0.65 0.49 0.38 0.29 0.21 7 0.16 0.11 0.08 0.05
32.00 DISCHG 0.03 0.01 0.0 v o - . -
_SUBROUTINE REACH CROSS SECTION 9 —_—
TIME . . HYDROGRAPH TZERO— 0.0. . - DELTA T= o.zo DRAINAGE AREA= 11.11
0.0 DISCHSG 0.0 0.0 0.0 Q.0 ..0.0 0.0 ~ 0.0 0.0. 0.0__ £.0
2.00 - DISCHG 0.0 0.0 - C.C c.0 0.0 0.0 0.0 0.0 0.0 0.0
4.00  DISCHG 0.0 7 0.0 0.0 T 0.0 . ‘0.0 0.0 0.0 D.0 0.0 0.0
6.00 DISCHG 0.0 0.0 0.0 0.0 0.0 -0.0 0.0 0.0 2.0 _ 0.0
8.00 ‘DISCHG 0.0 0.0 0.0 .0.0 0.0 0.0 , 0.0 0.0 o.cC c.0
10.00 © DISCHG 0.0 . 0.0 0.0 0.0 0.0 0.0 0.01° 0.07 - 0.36 1.89
. 12.060___ DISCHG _10.40 .38.53 88.43 143 97 . 203,58 7 -279.94 372.55 477.97. ___S54.59°___726.86._
_ 14.00  DISCHG 879.58  1048.26  1217.66 -~ 1363.73  1465.17 ° 1509.02  1495.84  1436.04  1343.69  1233.42
" 16.D00 .  DISCHE 1117.33  1004.16- . 899.47 - 806.10 = 724.94 = 655.55 . '596.82 547.26 - S05.42 469.85
__18.00___ DISCHG 439,45 413.16 390.25 3¢0.14___-352.45_° _336.92 323.25 311,14 300.22 290.38
"20.00- DISCHG 281.16 272.40 - 264.05 .. 256.12:  248.66.  241.70 . :235.27 . 229.45 = 224.27 215.60
22.00 DISCHG . 215.22 . 210.98 . 206.90 . 203.01-: 199.26 - 195.58 . 191.97 - 188.57  185.52 - 182.80
- 24.00_._ DISCHG 180,21 177.63._ - 176.91 123.62 - 167.79 - 163.45 1 158.59_ - 153.12__ _147.04 14C.29
26.00 DISCHE 132.77 124.25 S114.50 103.48 91.40 . . 78.80 . 66.30 54.53 43.95 34.8C
. 28.00  DISCHG 27.17 20.98 © - 16.06 - . 12.23 - - 9.28 ... 7.0% 5.35 - - . 4.07 3.11 2.38
_-30.00 DISCHG 1.83 .40 1.08 - Q.83 Dob64 0.49 0.37 0.28 D.21 0.15
32.00 - DISCHS 0.11 - 0.07 0.05 - -0.03 0.01 0.0 : o

SUBROUTINE ADDHYD  CROSS SECTION 109 - o _ ,

_ TINME _— thanRﬂPH,_11£Rp- __n.n_______mb_nsLIA I=. 0‘20 - DRAINAGE_AREA=. 23.41 ___ .
0.0 '~ DISCHG 0.0 0.0 0.0 c.0 0.0 0. 0.0 0.0 0.0 6.0
2.00 DISCHG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

__4.00___ DISCHG 0.0 0.0 G.C 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 6.0 0.0 0.0 0.0 0.0
8.00 DISCHE 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 0.¢ 0.0 0.0 0.0__ .. 0.14 L A.38 10,75 72.06
712,00 | DISCHG 249.55 . 554.03 984 .45  1595.09 = 2300.82 . 2850.72 3070“11 . 2989.20 2764.04& - 2545.62

14 oo DISCHG 2401.30 ' 2335.96  2324.22  2228.74, 2317.05 2269.54.  2182.68, 2C62.91: 1921.424 . 177C.32.

16.00° _ oiscye” 1619.61 1476.56 ' 1345.30 1221;2&. 1125451 1037.70. 563,53, 90141 _ 849.71  BCS.87.4
18. oo;; oisc G, 767.55, 732,91 700.76,, 670.87,, 643.32, 618,09y . 595.36 575,479 5584534 5434974

20, OOL, pis'c ac\' 531, od 518.88,, S06.81, 494 W28, 481436,. 468,82} - 4574h2 . 447.23.° 437.81 429,19
z" oi’s’c ¢ t.zz 12 A06.40° 39943 391.66  384.04 1369.87  363.34
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261.36

229.39___200.¢6

| ___24.00 q;§§gc 358.09 353.25 345,57 334=5§ 316;90 292.03 177.13
26.00 DISCHG 158.11 141.82 126 .74 112.00 97.28 82.80 68.98 56.28 45.07 35.51
25.00 DISCHG 27.61 21.25 16.23 12.33 9.34 7.08 5.35 4.07 3.11 2.38
__30-00 DISCHG 1.83 1.40 1.68._ 0.83 0.64 0.49 0.37 0.28 . 0.21 0.15
32.00 DISCHG 0. 11 0.07 0.05 0.03 0.01 0.0
ENDCMP -
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