


-. CONTENTS

INTRODUCTION AND MAJOR ASSUMPTIONS - - - - - - - - - - - - - - - - 1

CURVE NUMBER CALCULATIONS - - - - - - - - - - - - - - - - - - - - 4,5

TIME OF CONCENTRATION CALCULATIONS - - - - - - - - - - - - - - - - 6

MAIN TIME INCREMENT - - - - - - - - - - - - - - - - - - - - - - - 6

SLOPE CALCULATIONS - -

DRAINAGE AREA DATA -

CHANNEL CALCULATIONS - TR-20 ROUTING -

7

7

8-10

CAPACITY OF BASELINE ROAD CULVERT - - - - - - - - - - - - - - - - 11

PRELIMINARY CHANNEL DESIGN AND CONCLUSIONS - - - - - - - - - - - - 12

ENCLOSED INSIDE BACK COVER:
1. Watershed Map
2. Land Use Map
3. TR-20 computer printout



RIGHT-OF-WAY REQUIREMENTS FOR THE
SOSSAMAN ROAD DRAINAGE CHANNEL

The Maricopa County Highway Department has recently proposed to improve
Sossaman Road between Baseline and Guadalupe Roads. Involved in this
improvement would be the realignment of Sossaman Road for ~ mile south
of Baseline in order to compensate for approximately 1070 feet of offset
in Sossaman Road north and south of Baseline. This type of improvement
has already been performed on other major north-south roads in the area
such as Powers and Ellsworth Roads.

In addition to the road improvement, it has been proposed to continue a
major drainage channel located to the east of Sossaman Road, which
essentially ends at Baseline. This drainage channel will parallel
Sossaman Road between Baseline and Guadalupe Roads and would eventually
tie into the RWCD Floodway to the west.

The Highway Department has requested that the Flood Control District
conduct a hydrology study of the area in order to determine right-of-way
requirements for the continuation of the drainage channel south of
Baseline. This report is the result of that request.

Major Assumptions:

1. All watershed parameters were determined for present conditions with
the exception that the proposed Buckhorn Mesa Projects to the north
be considered in place with the effect of decreasing the overall
drainage area.

2. The proposed Superstition Freeway which would run east-west along the
midsection line between Southern and Baseline Roads would have a
substantial affect on drainage in the area. However, since the
freeway is in the early planning stages and it is not known exactly
how drainage will be handled, it is assumed that the freeway not be
in place for purposes of determining drainage areas and other
watershed parameters.

3. The peak flow of 4150 cfs at the Baseline culvert which would be
generated by the 100-year, 3-hour storm will be used as the design
flow. It is assumed that this entire 4150 cfs would enter a design
channel at a point just south of the Baseline culvert.

4. The assumption of no tai1water in the Baseline Road culvert computations
may yield a larger capacity for the culvert than would actually eKist
with the proposed channel downstream and an improved channel upstream.
The fact remains, however, that the capacity of the existing culvert,
even under optimum conditions, is substantially less than the 4150 cfs
peak flow at that point.
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This preliminary design channel requlrlng 115 feet of right-of-way including
a maintenance road on either side and assumed to be earth cut with a limiting
flow velocity of 7.0 ft/sec would be sufficient to handle the peak flow of
4150 cfs.

Such a channel would require a series of drop structures in order to decrease
the natural ground slope of .0055 ft/ft,to a channel slope of .000825 ft/ft.

It is concluded, then, that 115 feet of right-of-way would be the minimum
required .
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• •
8 7.0000 1830.0002 182.0000
9 ENDTBL •

CROSS SECTIO NO. 89 DRAINAGE AREA = 1.00• •ELEVATION DISCHARGE E D AREA
8 0.0000 0.0000 0.0000• 8 1.0000 94.0000 37.0000 •8 2.0000 346.0000 78.0000
8 4.0000 1320.0002 172.0000

• 8 6.0000 2730.0004 282.0000 •8 8.0000 4610.0009 408.0000
9 ENDTBL• •CROSS SECTION NO. 90 DRAINAGE A EA = 1. 00

• ELEVATION DISCHARGE END AREA •8 0.0000 0.0000 0.0000
8 1.0000 94.0000 37.0000

• 8 2.0000 346.0000 78.0000 •8 4.0000 1320.0002 172.0000
8 6.0000 2730.0004 282.0000

• 8 8.0000 4610.0009 408.0000 •9 ENDTBL

• DIMENSIONLESS HYDROGRAPH - DELTA T =484.00 •
v

8 0.0000 0.0150 0.0750 0.1600 0.2800c

~-. 8 0.4300 0.6000 0.7700 0.8900 0.9700 •~ 8 1.0000 0.9800 0.9200 0.8400 0.7500
~ 8 0.6600 0.5650 0.4900 0.4200 0.3650
1. 8 0.3200 0.2790 0.2400 0.2100 0.1800 •..
0 8 0.1550 0.1300 0.1130 0.0980 0.0860
0
:;

8 0.0750 0.0650 0.0560 0.0470 0.0410 RI~RT-DF-WA'I- G fY\ fJTJ• 8 0.0350 0.0300 0.0260 0.0220 0.0190 THE" SOSSP,IYJAN RO. OR~JNA6e: <"HAN'~EL •8 0.0170 0.0150 0.0130 0.0110 0.0090
8 0.0070 0.0050 0.0030 0.0020 0.0010

• 8 0.0000 0.0000 0.0000 0.0000 0.0000 •8 0.0000 0.0000 0.0000 0.0000 0.0000
9 ENOTBL• lOO-VR 1hr. "Z.. "Y. ) ~ nl". )_b~r' •RA INFAL_L TABLE NO. 1 TI E INCREMENT = 0.50

• 8 0.0000 0.0080 0.0170 0.0260 0.0350 •8 0.0450 0.0550 0.0650 0.0760 0.0870
8 0.0990 0.1120 0.1250 0.1400 0.1560• 8 0.1740 0.1940 0.2190 0.2540 0.3030 •8 0.5150 0.5830 0.6240 0.6540 0.6820 '-'~-7' (; S(3.
8 0.7050 0.7270 0.7480 0.7670 0.7840

• 8 0.8000 0.8160 0.8300 0.8440 0.8570 •8 0.8700 0.8820 0.8930 0.9050 0.9160
8 0.9260 0.9360 0.9460 0.9550 0.9650

• 8 0.9740 0.9830 0.9920 1.0000 1.0000 •9 ENDTBL

• RAINFALL TABLE NO. 2 TI 1E INCREMENT = 0.02 •
• •
• •



-. .-
8 0.0000 0.0100 0.0200 0.0200 0.0300 •8 0.0400 0.0500 0.0600 0.0700 0.0800
8 0.1000 0.1100 0.1300 0.1400 0.1700• 8 0.1900 0.2200 0.2700 0.3500 0.4400 •8 0.5200 0.6000 0.6300 0.6600 0.6800
8 0.7000 0.7200 0.7400 0.7600 0.7700

• 8 0.7900 0.8000 0.8200 0.8300 0.8400 •8 0.8500 0.8700 0.8800 0.8900 0.9000
8 0.9100 0.9200 0.9300 0.9400 0.9500

• 8 0.9567 0.9633 0.9700 0.9800 0.9900 •8 1.0000 1.0000 1.0000 1.0000 1.0000
9 ENOTBL

• •RAINFALL TABLE NO. 3 TIME 1 CREME T = 2.00

• 8 0.0000 0.1000 0.7000 1.4000 1. 8000 •8 2.0000 2.0000 2.1000 2.3000 2.7000
8 3.4000 3.9000 4.0000 4.0000 4.0000• 9 ENOTBL •

RAINFALL TABLE NO. 4 TIME INCREMENT = 0.03• •8 0.0000 0.0163 0.0320 0.0480 --- 0.0640
8 0.0800 0.0960 0.1120 0.1300 0.1500• 8 0.1800 0.2170 0.2600 0.3200 0.4000 •8 0.5100 0.6?00 0.7000 0.7590 0.8000

u 8 0.8370 0.8610 0.8820 0.9000 0.9180-=
~.• 8 0.9300 0.9410 0.9600 0.9710 0.9830 •~ 8 1.0000 1.0000 1. 0000 1.0000 1. 0000
'" 9 ENOTBLc

~. •'"0
0

::E

• •
• •
• •
• •
• •
• •
• •
• •
• •
• •
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STANDARD CONTROL INSTRUCTIONS

HYDROGRAPHS OUTPUT OPTIO S
SUBRTN XSECTN STRCT I 1 IN2 OUT DATA NO. 1 DATA NO.2 DATA NO. 3 PK H E V PH S
RUNOFF 10 0 0 0 1 2.300 84.000 2.300 1 1 0 1 0 1
REACH 20 0 1 0 2 1300.000 0.000 0.000 1 0 0 0 0 0
RUNOFF 20 0 0 0 1 0.240 83.000 0.940 1 1 0 1 0 1
ADDHYD 20 0 1 2 3 0.000 0.000 0.000 1 0 0 0 0 0
REACH 30 0 3 0 1 3300.000 0.000 0.000 1 0 a 0 0 a
RUNOFF 30 a 0 0 2 2.350 85.000 2.390 1 1 a 1 0 1
ADDHYD 30 a 1 2 3 0.000 0.000 0.000 1 a 0 0 0 a
REACH 40 0 3 0 1 4500.000 0.000 0.000 1 a a a a a
RUNOFF 40 a a a 2 1.060 84.000 1.640 1 1 a 1 0 1
ADDHYD 40 a 1 2 3 0.000 0.000 0.000 1 0 a 0 0 0
RU OFF 50 a a 0 5 1.040 86.000 1.340 1 1 0 1 a 1
RUNOFF- 60 0 0 0 6 1. 370 86.000 1.410 1 T a 1 a 1
ADDHYD 60 0 5 6 7 0.000 0.000 0.000 1 0 0 0 0 0
REACH 70 a 7 0 5 5300.000 0.760 0.000 1 0 0 0 a 0
RUNOFF 70 3.200

---a 0 0 6 85.000 2.170 1 1 0 1 a 1
ADDHYD 70 0 5 6 7 0.000 0.000 0.000 1 0 0 0 0 0
REACH 80 0 7 0 5 5200.000 0.540 0.000 1 0 0 a 0 0
RUNOFF 80 a a 0 6 0.720 84.000 1.030 1 1 a 1 a 1
ADDHYO 80 a 5 6 7 0.000 0.000 0.000 1 a 0 a a a
AODHYO 80 0 3 7 1 0.000 0.000 0.000 1 0 0 a 0 a
REACH 89 a 1 0 2 3000.000 0.000 0.000 1 a a 0 0 a
RUNOFF 89 0 a 0 1 0.950 77.000 0.890 1 1 a 1 a
ADOHYD 89 0 1 2 3 0.000 0.000 0.000 1 0 a a a a
REACH 90 0 3 a 1 1.000 0.000 0.000 1 1 a 1 a 1
ENDATA

END OF LISTING

-------- -------------------
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13.54

137.6?

ACRE-FT=

ACRE-FT=

DRAINAGE AREA= 2.30
47 1. 8~5--6"-14"'-.6-;-2;:;----6:;-";9"'2;:;--.7"'8;::--------
306.81 253.98 214.17

48.50 39. 94__--:;..3.;::.-3~.~03

6.87 4.99 3.20

163.90

1665.67

MODIFIED COEFFICIENT= 0.9998

4.44

DELTA T= 0.20
204.21 320.73
440.11 364.13

70.04 58.17
10.89 8.85

PEAK ELEVATIOf"S
4.56

PEAK ELEVATIONS
(RUNOFF)

PEAK ELEVATIO S

CFS-HRS=

CFS-HRS=

INPUT ROUTINGS= 0.00

DELTA T= 0.20 DRAINAGE AREA= 0.24
136 • 20 160 •84 141. 3 1 _-:1"-'0::..,:2;...;."-'5"'-'5::....-_--.:6::..,:8"-'.:....:3:....:5:--__4.:-4:....;."-'1"-'9:-- _

4.48 2.81 1.55 0.64 0.17 0.02

90.94
521.62
83.20
12.99
0.00

TIME OF CONCENTRATION= 0.94

PEAK ELEVATIONS
(RUNOFF)

TIME OF CONCE TRATION= 2.30

MAl TIME INCREME T= 0.20
FROM XSECTN/STRUCT 101 0 10 XS-CT ISTRUCT 901 0

RAf N 0URAT ION = 1. 00 RAI N TAB LEN 0 • = 4 --S~O~IL'---:C;;-;n:;-;N;-;;D~IT:;:""'I;-;O:;-;N:7"--2;::;--------

1.0582

1.1221

ROUTING COEFF= 0.8300

INCREM,
COMPUT,
2.49

747.173

PEAK DISCHARGES
787.097

PEAK DISCHARGES

PEAK DISCHARGES
160.917

7.381

OPERATIO
OPE ATION

RAIN DEPTH=
STORM 0.= 0

_______________ PEAK DISCHARGES
756.590

HYDROGRAPH, TZERO= 0.20
_~0~.~0~0~__~~1~.~9~5 19.81 71.28

28.02 17.68 11.17 7.08
0.00

CROSS SECTION 30

CROSS SECTION 20
1300.00 INPUT COEFFICIENT= 0.0000

2.06

AVERAGE WATER VELOCITY=

PEAK TIMES
2.01

PEAK TIMES
1. 21

DISCHG
DISCHG
DISCHG

PEAK TIMES

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

TOTAL WATE , IN INCHES ON DRAINAGE A~EA=

PEAK TIMES
2.03

2.20
4.20

TIME
0.20

SUBROUTINE REACH

SUBROUTINE ADDHYD CROSS SECTION 20
INPUT HYDROGRAPHS= 1,2 OUTPUT HYDROGRAPH= 3

SUBROUTINE RUNOFF CROSS SECTION 20
AREA= 0.24 INPUT RUNOFF CURVE= 83.0
COMPUTED CURVE NO. = 83.0

SUBROUTINE REACH
LENGTH=

SUBROUTINE RUNOFF CROSS SECTIO 10
A EA= 2.30 INPUT RUNOFF CURVE= 84.0
COMPUTED CURVE NO. = 84.0

EXECUTIVE CONTROL CARD
EXECUTIVE CONTROL CARD---- STARTING TIME= 0.00

ALTERNATE NO.= 0

TIME HYDROGRAPH, TZERO= 0.00
-----o. 00..--0 I SCHG----- .....,0<""""•.....,0"""0,...-------.1-.""'2......1-----·3. 58 4 5 • 2 1

2.00 DISCHG 755.30 723.93 684.03 602.86
4.00 DISCHG 177.42 148.37 121.96 101.29
6.00 DISCHG 27.09 22:44 18.55 15.55
8.00 DISCHG 1.81 0.72 0.20 0.05

•
•

-.
•
•
•
•
•
•
•
•
•

u
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PEAK TIMES PEAK DISCHARGES
___________2=-•. 09 1552. 154

SU8ROUTINE REACH CROSS SECTION 40
LENGTH= 4500.00 I PUT COEFFICIE T= 0.0000

MODIFIED COEFFICIE T= 0.9701--- ----------

•
•

•
•

•

•

•

•

•
•
•

•

•
•

•

•

•

•
•

•

41.41
5.88

0.63

384.76
31. 35

699.31
247.96

63.45

148.49

AREA=1. 06
437.65

40.88
1. 55

ACRf-FT=

ACRE-FT=

DRAINAGE
457.43

52.67
2.88

DRAINAGE AREA= 2.35
461.01 611.03
350.86 294.61

59.60 50.07
9.81 7.84

767.90

1.64

.00

1796.94

•

MODIFIED COEFFICIENT= 0~.9~6~4~5 ___

DELTA T= 0.20
337.59 436.59
89.48 67.91
6.42 4.59

DELTA T= 0.20
200.08 315.97
497.36 416.63

84.17 71.27
13.96 11.88
0.00 0.00

PEAK ELEVATIONS
(RUNOFF)

PEAK ELEVATIONS
_-..:...6.35__

PEAK ELEVATIONS
(RUNOFF)

PEAK ELEVATIONS
4.53

CF -HRS=

PEAK ELEVATIONS
6.33

CF -HRS=

INPUT ROUTINGS= 0.00

[NPUT ROUTINGS=

225.45
116.07

8.44

91. 12
578.53
101. 38
16.75
0.13

TIME OF CONCENTRATIO =

TIME OF CONCENTRATIO = 2.39

1.1225

1.1848

ROUTING COEFF= 0.8600

84.0

ROUTING COEFF= 0.8337

PEAK DISCHARGES
457.442

PEAK OISCHARGES
779.084

PEAK DISCHARGES
774.812

7.475

INPUT COEFFICIENT= 0.0000

HYDROGRAPH, TZERO= 0.00
2.18 4.36 46.72

763.97 728.88 660.54
175.02 146.41 121.67

28.44 23.88 19.69
2.36 1.31 0.27

HYDROGRAPH, TZERO= 0.20
0.00 12.52 43.29 115.71

312.4=-3__ 248.05 192.38 148.13
23.87 18.44 14.11 10.76

0.13 0.03 0.00

0.00
772.72
208.77
34.63

4.11

3300.00

TOTAL WATER, IN I CHES ON ORAl AGE AREA=

DISCHG
DISCHG
DISCHG
DISCHG

AVERAGE WATER V~E~L~O~C~I~T~Y_=_~9~.~1~3~0 __

PE ~K Tl MES
1.60

TOTAL WATER, IN INCHES 0 DRAINAGE AREA=

PEAK TIMES
2.07

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

PEAK TIMES
2.13

AVERAGE WATER VELOCITY=

LENGTH=

TIME
0.20
2.20
4.20
6.20

TIME
0.00
2.00
4.00
6.00
8.00

SUB OUTINE RUNOFF CROSS SECTION 40
AREA= 1.06 INPUT RUNOFF CURVE=
COMPUTED CURVE NO. = 84.0

SUBROUTINE ADDHYD CROSS SECTION 30
INPUT HYDROGRAPHS= 1,2 OUTPUT HYDROG APH= 3

SUBROUTINE RUNOFF CROSS SECTION 30
AREA= 2.35 INPUT RUNOFF CURVE= 85.0
COMPUTED CURVE NO. = 85.0

PEAK TIMES PEAK DISCHARGES
___________.......;:2 =-.:::.24...:.-- 1536.935

•

•

•

•

•

•

•
•

•
•

•
•

•
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•
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HYDROGRAPH, TZERO= 0.20 DELTA T= 0.20 ORAl AGE AREA= 1.37
14.26 77.72 213.85 421.40 650.71 760.96 746.23 649.37

28 9 • 22 2 17 • 1 2 -"-16~1:-.-'2:-4:-----::1-::1-=8-.--=5-=8------=-8--;-6-.-=-88-=----6:-4:-.---::0:-"":8:---- 4 7 • 3 5 34 • 89
13.95 10.10 6.64 3.63 1.49 0.36 0.04 0.00

SUBROUTINE ADDHYD CROSS SECTION 60
INPUT HYDROGRAPHS= 5,6 OUTPUT HYDROGRAPH= 7

SUBROUTINE RUNOFF C~OSS SECTIO 60
AREA= 1.37 INPUT RU OFF CURVE= 86.0
COMPUTED CURVE NO. = 86.0

•
•

•
•
•

•

•

•

•

•

•

•

•

•

•
•

•
•
•

•

•
.-

516.60
25.61
0.00

373.99
15.70

91. 59

69.66

ACRE-FT=

ACRE-FT=

DRAINAGE AREA= 1.04
588.36 486.13
30.06 21.67
0.00

842.94

1108.41

MODIFIED COEFFICIE T= 0.7207

DELTA T= 0.20
529.86 619.90

56.82 41.51
0.26 0.04

PEAK ELEVATIONS
( NULL>

PEAK ELEVATIONS
(NULL)

PEAK ELEVATIO S
( UNOFF)

PEAK ELEVArIONS
(RUNOFF)

PEAK ELEVATIONS
7.05

CFS-HRS=

CFS-HRS=

INPUT ROUTINGS= 0.00----

355.81
77. /+9

0.98

TIME OF CONCEN1RATIO~= 1.41

TIME OF CONCENTRATION= 1.34

1.2536

1.2559

ROUTING COEFF= 0.7600

PEAK DISCHARGES
1317.708

PEAK DISCHARGES
770.083

PEAK DISCHARGES
623.421

PEAK DISCHARGES
1856.357

5.000

40
OUTPUT HYDROGRAPH= 3

HYDROGRAPH, TZERO= 0.20
8.38 60.03 179.99

204.73 149.42 107.99
8.16 5.21 2.65

----PEAK DISCHARGES
1392.886

0.00
387.70

18.86

0.00
278.39

11.45

•CROSS SECTION 70

CROSS SECTION 70
5300.00 INPUT COEFFICIENT= 0.7600

AVERAGE WATER VELOCITY=

PEAK TIMES
1.77

PEAK TIMES
1.46

TOTAL WATER, IN INCHES ON 0 AINAGE AREA=

PEAK TIMES
1.4..;..7 _

DISCHG
DISCHG
DISCHG

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

PEAK TIMES
1.44

DISCHG
DISCHG
DISCHG

PE K TIt-1ES--2.10

2.20
4.20

TIME
0.20

TIME
0.20
2.20
4.20

SUBROUTINE RUNOFF

SUB OUTINE REACH
LENGTH=

SUBROUTINE RUNOFF CROSS SECTIO 50
AREA= 1.04 INPUT RU OFF CU VE= 86.0
COMPUTED CURVE NO. = 86.0--

SUBROUTINE ADOHYD CROSS SECTIO
INPUT HYDROGRAPHS= 1,2

•

•

•
•

•
•

•
•

•

•

•
•

•
•

•
•

•

•
•
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TIME OF CO CE T ATION= 2.17

TOTAL WATER, IN INCHES ON DRAIN GE AREA=

AREA= 3.20 INPUT RUNOFF CURVE= 85.0
COMPUTED CURVE NO. = 85.0

PI:AK ELEVATlOs
(RUNOFF)

DELTA T= 0.20
356.60 566.61
586.07 489.62

84.4-9 68.33
10.66 7.58 •

•

•
•
•

•

37.51
0.67

1136.47
274.57

202.58

L15.34
2.52

AREA- 3.20
1000.66
334.10

ACRE-FT=

ORAl AGE
815.22
400.88

56.55
4.60

2451.36CFS-HRS=

174.5?
716.68
101. 73
13.93

1.1869

PEAK DISCHARGES
1148.857

HYDROGRAPH, TZERO= 0.00
1.41 11.73 76.76

1101.46 983.64 851.86
184.82 150.13 123.94

25.31 20.84 17.3?
0.00

0.00
1146.02
225.93
30.35
0.27

OISCHG
OISCHG
OISCHG
DISCHG
OISCHG

PEAK TIMES
1.93

TI ME
0.00
2.00
4.00
6.00
8.00

•
•
•
•
•
•

SUBROUTINE ADDHYD CROSS SECTION 80
INPUT HYDROGRAPHS= 5,6 OUTPUT HYDROG~R~A~P....:...H....:...=~7 _

SUBROUTINE RUNOFF CROSS SECTION 80
________-..:A~R....:...E:::...:A....:...=__O:::...:_.7.:...;2:::...-__=--1N....:...P:-U:::-T:......-..:R....:...U:::.;N....:...O:::..:F:-F:..--C::::....U:::..:R....:...V.:....E=-=__8::::....4...:...::-.0::..-__ T1 r"1 E 0 F CON CENTRAT ION = 1 • 03

COMPUTED CURVE NO. = 84.0

DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS 6 AND 5 WAS T UNCATEO HERE TO 100 VALUES.

SUBROUTINE ADOHYD CROSS SECTION 70
INPUT HYDROGRAPHS= 5,6 OUTPUT HYDROGRAPH= 7

•

•

•
•

•

•
•

•

•

•

•
•
•

•
•

•

43.23ACRE-FT=523.15

MODIFIED COEFFICIENT= 0.3284

PEAK ELEVATIONS
( ULL)

PEAK ELEVATIONS
(NUL Ll

PEAK ELEVATIONS
(NULL)

PEAK ELEVATIONS
(RUNOFF)

CFS-HRS=

DELTA T= 0 •...::2:...:0~-:----::-:-_....::D....:...R:..::A~I~N:..:...A:..::G:...::=E'--.-:...:A....:...R:.:::E~A:-=-=----::-:::0--=.•....:.7-=2'-:--:-::----=--=-- _
374.36 469.51 444.14 344.56 241.38 163.20
20.04 13.26 8.80 5.39 2.63 0.90

1. 1258

ROUTING COEFF= 0.5400

PEAK DISCHARGES
2044.176

PEAK DISCHARGES
1992.076

PEAK DISCHARGES
2456.092

•

2.000

PEAK DISCHARGES
474.561

______~H'_!.Y~D~Rc.::eO~G~Rc.:=A..!..P~H, TZER°= o. 20
7.16 61.96 200.81

71.54 47.21 30.87
0.00 0.00

0.00
108.40

0.20

CROSS SECTION 80
5200 • 0° IN PU Teo EFFIClEN T= o. 54.:;..0.:;..0__--:..;1Nc..:..·,-PU.:::...T.:..--R....:...O=-U;:..T....:...I;:..N..;..G=-S.:::...=__o=-.::-.0.:::...0=-- _

1. 25

PEAK TIMES
2.53

DISCHG
DISCHG
DISCHG

PEAK TIMES

AVERAGE WATER VELOCITY=

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

PEAK TIMES
2.57

PEAK TIMES
1.83

TI ME
0.20
2.20
4.20

SUBROUTI NE REACH
LENGTH=

--------- ---

•

•
•

•
•

•

•
•
•

•

•
•

•
•
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-. •SUBROUTINE ADDHYD CROSS SECTION 80
I PUT HYDROG~APHS= 3,7 OUTPUT HYDROGRAPH= 1 •

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

DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS 3 AND 7 WAS TRU CATED HERE TO 100 VALUES.

TIME HYDROGRAPH, TZERO= 0.00 DELTA T= 0.20 DRAINAGE AREA= 13.22
0.00 DISCHG 0.00 0.66 17.61 139.28 529.94 1137.52 1729.19 2T92.28 2578.01 2978.81
2.00 DISCHG 3373.17 3673.69 3793.24 3718.69 3482.36 3140.68 2750.75 2353.80 1986.28 1661.70
4.00 DISCHG 1381.93 1144.42 944.12 775.89 635.23 519.37 424.75 347.57 283.50 230.31
6.00 DISCHG 186.43 150.86 122.36 99.70 81. 63 67.19 55.37 45.38 36.52 28.40
8.00 DISCHG 21.06 14.60 9.38 5.61 3.14 1. 81 1.11 0.71 0.47 0.32

10.00 DISCHG 0.21 O. 14 0.09 0.06 0.04 0.02 0.01 0.01 0.00 0.00
12.00 DISCHG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

____________~l=O~TAL WATER, IN INCHES ON DR I AGE AREA~=__0~.7~4_2~1 ~C~F~S~-_H_R_S~= ___

•

•

•
•

•

•
•

•

•
•

•

•

•
•

•
•

•

•
•

•

114.01 _
0.00

37.60AC E-FT=454.99

MODIFIED COEFFICIE T= 1.0000

MODIFIED COEFFICIE T= 0.9968

DELTA T= 0.20 DRAINAGE AREA= 0.95
471.11 404.3:....4:....--_285.46 183.92

5.91 2.66 0.81 0.13

PEAK ELEVATIO S
7.13

PEAK ELEVATIONS
7.13

PEAK ELEVATIONS
(RUNOFF)

PEAK ELEVATIONS
7.08

PE K ELEVATIONS
(NUL Ll

INPUT OUTINGS= 0.00

I PUT ROUTI GS= 0.00

TIME OF CONCENTRATION= 0.89

ROUTING COEFF= 0.8783

ROUTING COEFF= 0.8789

PEAK DISCHARGES
3794.508

PEAK DISCHARGES
3794.542

PEAK DISCHARGES
471.213

PEAK DISCHARGES
3775.828

9.966

9.979

89
OUTPUT HYDROGRAPH= 3

PEAK DISCHARGES
-----------'3754.o4o

CROSS SECTION 90
1.00 INPUT COEFFICIENT= 0.0000

CROSS SECTION 89
3000.00 INPUT COEFfICIENT= 0.0000

PEAK TIMES
2.42

AVERAGE WAlER VELOCITY=

PEAK TIMES
1.20

HYDROGRAPH, TZERO= 0.20
DIS CHG.::- =-O.::....=....0.=..0=--__-=-1.=...9.=..9.:...-__4..:-.::...1=-.::::.8 3 19 8 • 79 393 • 68
DISCHG 71.20 44.04 26.70 16.62 10.30

PEAK TIMES
2.44

PEAK TH1ES
2.36

2.20

TI ME
0.20

SUBROUTINE REACH
LE GTH=

SUBROUTINE ADDHYD C OSS SECTIO
INPUT HYDROGRAPHS= 1,2

SUB OUTINE REACH
LENGTH=

SUBROUTINE RUNOFF CROSS SECTION 89
AREA= 0.95 INPUT RUNOFF CURVE= 77.0
COMPUTED CURVE NO. = 77.0

AVERAGE WATER VELOCITY=

__________PE AK T I ME S
2.42

•

•
•

•

•

•

•

•

•
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•
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• •
14.00 OrSCHG 0.00 0.00• •TOTAL WATER, r Ir-..JCHES ON DRAINAGE AREA= 1.1444 CF -HRS= 9771.62 ACRE-FT= 807.52--

• ENOCMP 1 •
• •
• •
• •
• •
• •
• •
• •

v
c

~-. •.l:'

'"<;

~. •"(;
0

~

• •
• •
• •---

• •
• •
• •-- -- -

• •
• •
• •
• •



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

TIME HYDROGR.APH, TZERO= 0.80 DEL TA T= 0.20 DRAINAGE AREA= 0.24
0.80 DISCHG 0.00 10.85 44.41 96.81 138.03 142.96 125.84 103.11 80.21 57.22

_______'2=_.=_8=-0=--_-'D=-I=_S=-C::.;H-'-G~-----'3::..;8::..;.=-0::..;7.:------'2=-4-'--=--.4..:..:2=-__=-.;15:::....=...;.3::..;8=-- 9.:....=_.7.:...0"--__....::6:..:;.:...;1:..:;8::---__....::3:..:;.:...:8:0..=--1 2 • 12 -"-1.=...=0=6_ °.54 =0.=...=..25
4.80 DISCHG 0.09 0.01 0.00

FROM XSECTN/STRUCT 101 0 TO XSECTN/STRUCT 901 0
RAIN DURATION= 2.00 RAIN TABLE NO.= 4 SOIL CONDITIO = 2-----------

ROUTING COEFF= 0.8300

•

•

•
•

•

•

•

•

•

•
•

•

•

•

•
•

278.91
43.50

5.14

650. 2

14.89

150.27

331.45
52.37

7.16
~O

AREA= 2.30
546.36

ACRE-FT=

ACRE-FT=

DRAINAGE
410.11
397.13

63.41
9.31
0.00

180.24

1818.44

MODIFIED COEFFICIE IT= 0.9998

DELTA T= 0.20
169.05 268.56
547.77 468.07

91.90 76.06
14.15 11.62
0.07 0.01

PEAK ELEVATIONS
(RUNOFF) .

PEAK ELEVATIO S
4.47

CFS-HRS=

CFS-HRS=

INPUT OUTINGS= 0.00

74.96
630.50
109.86
16.96
0.24

TIME OF CONCENTRATION= 0.94

PEAK ELEVATIO S
(RUNOFF)

TIME OF CO ICENTRATlON= 2.30

1. 1636

1.2250

PEAK DISCHARGES
756.697

PEAK DISCHARGES
143.810

PEAK DISCHARGES
753.702

7.300

OPERATION COMPUT,
RAIN DEPTH= 2.62
STORM NO.= 0

HYDROGRAPH, TZERO= 0.40
1.57 4.87 37.27

752.48 751.29 693.78
193.69 159.95 133.29

29.68 24.51 20.40
2.03 1.13 0.55

0.00
739.59
231. 1 j

35.86
3.47

CROSS SECTION 20
1300.00-- INPUT COEFFICIENT= 0.0000

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

AVERAGE WATER VELOCITY=

PEAK TIMES
1.74

PEAK TIMES
2.70

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

PE K TIMES
2.68

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

TIME
0.40
2.40
4.40
6.40
8.40

EXECUTIVE CONTROL CARD
STA TING TIME= 0.00
ALTER ATE NO.= 0

SUBROUTI E RUNOFF CROSS SECTIO 10
AREA= 2.30 INPUT RUNOFF CURVE= 84.0
COMPUTED CURVE NO. = 84.0

SUBROUTINE RUNOFF CROSS SECTION 20----
AREA= 0.24 INPUT RUNOFF CURVE= 83.0
COMPUTED CURVE NO. = 83.0

SUBROUTINE REACH
------ LEN=G;"TH;-;--=-

•

•
•

•

•

•
•

•
•
•

•
•
•

u
c

-.

• •SUBROUTINE ADDHYD CROSS SECTION 20
INPUT HYDROGRAPHS= 1,2 OUTPUT HYDROGRAPH= 3• •

•
•
•
•

PEAK TIMES
2.54

SUBROUTINE REACH CROSS SECTION 30

PEAK DISCHARGES
807.824

PEAK ELEVATIONS
4.63

•
•
•
•



________--.:Ac.:..:V.:-E:=..;Rc.:..:Ac.:..:G:::...:E=----.:Wc.:...:Ac.:..:T.:....:E:=..;R-'--V.:...;E:=..;L:=..;O::....C:::...:....IT'-Y'-=__9'-.:....;1::....7'-8::::..--__--.:Rc.:..:0:....;U::....T~_I:...;.N.:....;G==---=C0 EFF-= O. 8600

PEAK DISCHARGES PEAK ELEVATIONS
457.462 (RUNOFF)

HYDROGRAPH, TZERO= 0.60 DELTA T= 0.20 ORAI\JAGE AREA= 1.06
0.00 3.21 25.59 71.76 148.17 259.35 357.66 434.89 457.40 439.50

398.74 339.83 278.84 223.23 173.96 135.17 104.95 80.41 61. 77 48.15
36.97 28.00 21. 67 16.75 12.83 9.84 7.43 5.29 3.41 2.04

1. 13 0.54 0.23 0.08 0.01 0.00

SUBROUTIN CROSS SECTION 40
----== 4500.00 INPUT COEFFICIENT= 0.0000

PEAK TIMES PEAK DISCHARGES
2.69 1595.329

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•

•

656.54
317.47
53.1":::"9--------,

8.04

69.27

161.73

AREA= 2.35
547.76
376.82

64.28
10.28
0.00

ACRE-FT=

ACRE-FT=

ORAl AG
403.89
445.74

76.35
12.54
0.02

838.32

1957.04

MODIFIED COEFFICIE T= 0.9651

MODIFIED COEFFICIENT= 0.9712 -------------

DELTA T= 0.20
167.55 268.38
605.21 521.24
108.79 91.78

17.86 15.18
0.32 0.15

PEAK ELEVATIO S
(RUNOFF)

Pt:AK ELI=VATIO\JS
4.63

CFS-HRS-=

CFS-HRS=

INPUT nUTINGS= 0.00

PEAK ELEVATIO S
6.48

-~-----

I PUT ROUTINGS= 0.00

76.00
681. 4?
131.~

1. 59
0.81

-
TIME OF CONCE TRATION= 1.64

TIMI= OF CO-CENTRATIO = 2.39

1.2254

1. 2904

PE K ELEVATIO S
6.46._----------

ROUTING COEFF= 0.8359

PEAK DISCHARGES
1585.281

PEAK DISCHARGES
791.114

PEAK DISCHARGES
806.516

7.519

HYDROGRAPH, TZERO= 0.40
2.50 5.13 38.89

784.27 786.80 745.42
223.66 187.94 156.52
36.87 31.00 25.47

4.09 2.72 1.36

INPUT COEFFICIEt T= 0.0000

INCHES ON DRAINAGE AREA=

0.00
754.06
267.17
44.75

6.06

3300.00

PEAK TIMES
2.21

TOTAL WATER,

PEAK TIMES
2.81

TOTAL WATER, IN INCHES ON DR INAGE AREA=

PEAK TIMES
2.71

AVERAGE WATER VELOCITY=

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

PEAK TIMES
2.67

LE GTH=

DISCHG
_01 SCHG

DISCHG
DISCHG

4.60
6.60

TI ME
0.60
2.60

TIME
0.40
2.40
4.40
6.40
8.40

SU8~OUTINE RUNOFF CROSS SECTION 30
AREA= 2.35 INPUT RUNOFF CURVE= 85.0
COMPUTED CURVE NO. = 85.0

___--"'SUBROUTINE RUNOFF CROSS SECTION 40
AREA= 1.06 INPUT RUNOFF CURVE= 84.0
COMPUTED CURVE NO. = 84.0

SUBROUTINE ADDHYD C OSS SECTION 30
I PUT HYDROGRAPHS= 1,2 OUTPUT HYDROGRAPH= 3

---------,-----~

•
•

•

•

•

•
•
•
•
•

•
•

•
•

•
•

•
•
•

"
1.
"o
o
:E

u
E

•



.-

•PEAK EL VAT I n, ..::..S _
( UNOFF)

___---=---=-::,---__~_':_H_=Y-=-D-R..::...O..::...G-R,=-A,=-PH_, TZER0= 0 • 40
DISCHG 0.00 1.12 11.11 45.92 -~1~37.81
DISCHG 637.89 535.39 431.56 335.65 253.08
DISCHG 40.94 29.91 22.29 16.41 11.57----------
DISCHG 0.21 0.04 0.00

•

•

•
•

•
•

•

•

•

•

•
•

478.82
5.35
0.01

75.44

99.19

AREA= 1.04
546.18

35.20
0.10

ACRE-fT=

ACRE-FT=

DRAINAGE
575.46
48.90

0.37

912.92

1200.35

DEL TAT = o. 20 _;::..-0R_A I NAG E _A_R..;..:E=-:A='-===-=---=-'1=-.:...:3:.....7~=_=_:__:=_=_------
311.83 504.43 655.18 727.76 714.32
186.44 138.12 103.12 76.41 56.10

7.56 4.40 2.26 1.22 ~_..::...0.:....::5:.....:7 _

DELTA T= 0.20
427.79 541.93

92.54 67.52
1.78 0.88

PI:AK ELEVATIONS
(RUNOFF)

PEAK ELEVATIONS
7.25

CFS-HRS=

CFS-HRS=

259.23
126.42

3.40

TIME OF ..::..C..::..Oc....:....::..=c....:.....;........;.....:-:...-=-=-'-'--_1....:..•...:.4-=1 _

TIME OF C NCENTRATION= 1.34

1.3576

1. 3601

0= 0.60
121.22
172.74

5.91

VE= 86.0

PEAK DISCHARGESo....- _
732.839

PEAK DISCHARGES
1947.686

PEAK DISCHARGES
575.504

40
OUTPUT HYDROGRAPH= 3

HYDROGRAPH, TZE
8.29 40.93

311.17 234.62
13.32 9.24

0.00
395.40

18.36
0.00

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

PEAK TIMES
2.00

DISCHG
DISCHG
DISCHG
DISCHG

PEAK TIMES
2.67

TIME
0.40
2.40
4.40
6.40

TIME
0.60
2.60
4.60
6.60

SUBROUTINE RUNOFF CROSS
AREA= 1.37
COMPUTED CURVE

SUGROUTINE RUNOFF CROSS SECTIO---50
AREA= 1.04 INPUT RUNOFF CURVE= 86.0
COMPUTED CURVE NO. = 86.0

~-

SUBROUTINE AODHYD CROSS SECTIO
INPUT HYDROG APHS= 1,2

_________P_E..::..AK TI ME S
2.06

•
•

•
•

•

•

•
•

v
c

•

•
•

"
l.
"o
o
:<

•

• •___---'S'--"U BR0UTI NE ADD HYD CR°SS ~ 1= CT-=..I=O.:...;.N_.=..6.=..0-=---::-=- --
INPUT HYDROGRAPHS= 5,6 OUTPUT HYDROGRAPH= 7• •

ROUTING COEFF= 0.7600

PEAK TIM=E..::..S P=E_A_K~DISCHARGES

2.04 1306.597

_______~PI:AK ELEVATIONS
(NULl)

PEAK TIMES P AK DISCHARGES----------2.35 1257.530

•

•
•
•

•
•

MODIFIED COEFFICIENT= 0.7207

PEAK LEVATlD S
(NULL)

INPUT ROUTINGS= 0.00

5.000

CROSS SECTIO 70
5300.00 INPUT COEFFICIENT= 0.7600

AVERAGE WATER VELOCITY=

SUB OUTINE EACH
LENGTH=

--------

•
•

•
•
•

•



• •

ROUTING COEFF= 0.5400 MODIFIED COEFFICIENT= 0.3284

SUBROUTINE ADDHYD C OSS SECTION 70
INPUT HYDROGRAPHS= 5,6 OUTPUT HYDROGRAPH= 7

SUBROUTINE RU OFF CROSS SECTION 70
AREA= 3.20 INPUT RUNOFF CURVE= 85.0
COMPUTED CURVE NO. = 85.0

SUBROUTINE RUNOFF CROSS SECTION~~8~0 _
AREA= 0.72 INPUT UNOFF CURVE=
COMPUTED CURVE NO. = 84.0

•

•
•
•

•

•
•

•

•

•
•

•
•

•
•

•

267.77
3.6....:..7 _

1065.05
369.62

51. 19
2.97

221.12

AKEA= 3.20
884.81
447.31

62 .""=0-="8--
5.38

ACRE-_F_T_= ....:.4.....:.7.....:.•...::...l7

ACRf-FT=

DRAINAGE AREA= 0.72
3 6.93 335.31

11.50 6.90

ORAl AGE
692.28
538.53

76.67
7.'16

1.03

2675.73

DELTA T= 0.20
393.39 430.01

_~26.96 17.77
0.00

DELTA T= 0.20
285.69 471.06
765.39 646.41
114.09 92.42
14.92 11.38
0.00

PEAK ELEVATIONS
( UNOFF)

PEAK ELEVATIONS
(NULLl

PE K LEVATIONS
(RUNOFF)

PEAK ELEVATIO S
( NULLl

CFS-HRS=

CFS-H S= 570.85
--'---~---- ---

I PUT ROUTINGS= 0.00

266.79
40.88

0.01

145.95
890.52
136.81
18.88
0.04

TIME OF CO CENTRATION=

TIME OF CONCENTRATIO = 2.17

1.2285

1.2956

84.0

PEAK OISCHARGES
430.044

PEAK DISCHARGES
2023.951

PEAK DISCHARGES
II 73.443

2.000

HYDROGRAPH, TZERO= 0.60
4.51 33.39 121.30

139.02 92.53 61.65
0.94 0.40 0.12

HYDROGRAPH, TZE 0= 0.40
2.06 16.00 61.10

1172.43 1099.41 1017.80
250.36 203.40 168.76
34.30 28.18 23.19

0.81 0.41 0.13

0.00
199.90

1. 86

PEAK DISCHARGES
___________....:2386.104

0.00
1129.75

303.46
41.64

1.80

CROSS SECT ION --:8'--=0 _
5200.00 1 PUT COEFFICIENT= 0.5400

TOTAL WATER, IN INCHES ON DRAI~AGE AREA=

PEAK TIMES
1. 80

DISCHG
DISCHG
DISCHG

PEAK TIMES
3.17

PEAK TIMES
2.43

TOTAL WATER, IN INCHES ON DRAINAGE A EA=

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

PEAK TIMES
2.57

TIME
0.60
2.60
4.60

TIME
0.40
2.40
4.40
6.40
8.40

SUBROUTI NE RE ACH
LENGTH=

__________AVERAGE WATER VELOCITY=

•
•

•

•
•
•

•

•
•

•
•
•
•

v
c:

•

~
c:

~.
'"(;
o

::;

• •SUBROUTINE ADDHYD CROSS SECT~I~0~N_~8~0 _
INPUT HYDROGRAPHS= 5,6 OUTPUT HYDROGRAPH- 7• •

•
•
•

PEAK TIMES
3.11

PEAK DISCHARGES
2092.992

PEAK ELEVATIONS
(NULL) •

•
•



DUE TO STORAG OV RFLOW, THE SUM OF HYDROGqAPHS 3 AND 7 WAS TRU CATED HE~E TO 100 VALUES.

SUBROUTINE ADDHYO CROSS SECflON 80
INPUT HYDROGRAPHS= 3,7 OUTPUT HYDROGRAPH= 1

SUBROUTINE ADDHYD CROSS SECTIO~N_~8....:..9 ~ _
INPUT HYDROGRAPH$= 1,2 OUTPUT HYDROGRAPH= 3

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

~~-

•
•
•

AREA= 13.22
2412.03 2898.28
2517.91 2145.39
382.93 311.93

49.21 3 .18

DRAINAGE
1918.25
2908.46
468.73

60.64

506. 0..:....9 A..:....C"'-,RE_-_F_T_= --'-4.=..1..:.....8..:....?:...- _

MODIFIED COEFFICI T= 1.0000

MODIFIED COEFFICIE T= 0.9970

DELTA T= 0.20
799.93 1381.60

3619.90 3289.43
698.87 572.44
90.35 7 /+.06

PtAK ELEVATIONS
7. 31

PEAK ELEVATIONS
(RUNOFF)

PtAK ELEVATIONS
7. 24

PEAK ELEVATIONS
( NULL)

PEAK ELEVATIONS
7.31

CFS-HRS=

INPUT ROUTINGS= 0.00

INPUT ROUTINGS= 0.00

DELTA T= 0.20 0 AINAGE A EA= 0.95
266.37 388.93 411.41 366.48 305.22 236.10

24 • 7"3 15 • 18 8 • 6 1=--__--:4c...:::.-'47 2 • 25 ..:.1c....:..-=0...::::.5 _

326.18
3858.42

851.78
110.48

TIME OF CONCENTRATION= 0.89

0.8254

ROUTING COEFf= 0.8800

ROUTING COEFF= 0.8800

PEAK DISCHARGES
3967.979

PEAK DISCHARGES
412.353

PEAK DISCHARGES
3900.617

PEAK DISCHARGES
3921.208

PEAK DISCHARGES
3967.868

HYDROGRAPH, TZERO= 0.40
0.78 9.50 81.95

3701.70 3913.79 3965.62
1510.16 1253.30 1035.41

205.69 166.91 135.62

0.00
3343.83
1807.46

253.41

CROSS SECTION 90
1.00 INPUT COEFFICIENT= 0.0000

CROSS SECTIO 89
3000.00 I PUT COEFFICIENT= 0.0000

AVER GE WATER VELOCITY= 10.175

DISCHG
DISCHG
DISCHG
DISCHG

PEAK TIMES
2.96

PEAK TIMES
2.96

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

HYDROGRAPH, TZE~O= 0.60
DISCHG 0.00 1.02 21.02 106.35
01 SC:....:.H~G ...:.l~6~2.:-• ..:::;6..:::.3__-"1~0....:..4...=..•..:::.5-=-9__~65. 06 39.68
DISCHG 0.38 0.07 0.00 0.00

AVERAGE WATER VELOCITY= 10.070

P AK TIMES
1.76

PE K TIMES
3.00

PEAK TIMES
2.93

TIME
0.40
2.40
4.40
6.40

TIME
0.60
2.60
4.60

SUBROUTINE REACH
LENGTH=

SUBROUTINE RUNOFF CROSS SECTIO 89
AREA= 0.95 INPUT RUNO~F~F~CURVE= 77.0
COMPUTED CURVE NO. = 77.0

SUBROUTINE REACH
LENGTH=

•

•
•
•

•
•

•
•

•

•

•
•
•
•
•
•
•

oj
c

•
•

••



•
•
•.'
•
•
•
•
•

"c

~.
(;
o

::;:

•
•
•
•
•
•
•
•
•
•

8.40 OISCHG 30.33 22.54 15.99 10.80 6.91) 4.35 2.67 1.61 0.98 0.62
10.40 OISCHG 0.41 0.27 0.18 0.12 0.08 0.05 0.03 0.02 0.01 0.01
12.40 OISCHG 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14.40 OISCHG 0.00 0.00 0.00 0.00

TOTAL WATER, IN INCHES ON ORAl AGE AREA= 1. 2478 CFS-HRS= 10654.27 ACRf-FT= 88 .46

ENOCMP 1

--- ---



OPERATION COMPUT, FROM XSECT ISTRUCT 101 0 T XSECT ISTRUCT 901 0
RAIN DEPTH= 2.78 RAIN DURATION= 3.00 ~AIN TABLE NO.= 4 SOIL CO DITION= 2
STOR.M 0.::: 0

SUB OUTIN~ RU OFF CROSS SECTION 10
AREA= 2.30 INPUT RUNOFF CU VE::: 84.0
COMPUTED CURVE NO. = 84.0

TIME OF CO CENTRATION= 2.30

TOTAL WATE , IN INCHES ON DRAINAGE A EA:::

•

•
•

•

•

•
•

•
•

.-

593.65
382.92
61.73

8.19
0.01

166.10

AREA::: 2.30
477.55
447.58

74.40
10.70
0.08

ACRE-FT=

DRAINAGE
351.96
517.3,
89.86
13.44
0.18

2010.00

DELTA T= 0.20
139.51 224.40
654.19 589.41
129.97 107.69
20.03 16.52
-0.71 0.41

PEAK ELEVATIONS
(RUNOFF)

CFS-HRS=

INPUT ROUTINGS= 0.00

61.74
716.06
155.60
24.11

1. 20

1.3541

PEAK DISCHARGES
772.322

HYDROGRAPH, TZERO= 0.80
2.07 6.00 30.85

741.87- 772.17 749.11
271.73 225.69 188.29
42.22 34.93 29.03

4.22 2.90 1.86

0.00
695.7-5
322.89

50.97
6.09
0.00

CROSS SECTION 20
1300.00 INPUT COEFFICIENT= 0.0000

PEAK TIMES
3.21

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

SUBROUTINE REACH
LE GTH:::

EXECUTIVE C NTROL CARD
STARTING TIME= 0.00
ALTER ATE NO.= 0

TIME
0.80

-----.2.80
4.80
6.80
8.80

10.80

•
•

•

•
•

•

•

•
•

-.

SUBROUTINE ADDHYD CROSS SECTION 20
INPUT HYDROGRAPHS= 1,2 OUTPUT HYDR GRAPH= 3

HYDROGRAPH, TZERO= 1.00 DELTA T= 0.20
1 • 7 7 9 • 2 1 _---.;3:;;...0:;;....:;;...9:-:8o-__-o.7.=2..=...-.:.4-,-7 -=-1-=-1-'-4.=-.5,,--,,-5 13 5 • 0 3

64.21 51.22 37.18 24.77 15.76 9.90
0.68 0.37 0.18 0.06 0.01 0.00

SUBROUTINE RUNOFF CROSS SECTIO 20
AREA::: 0.24 INPUT RUNOFF CURVE::: 83.0
COMPUTED CURVE NO.::: 83.0---------------=-

TOTAL WATER, IN I CHES ON DRAINAGE AREA=

•

•
•

•

•
•

•
•

•

•

•

•

93.38
2.10

16.46

- ----------------------

ACRE-FT=

DRAINAGE AREA::: 0.24
130.90 112.81

6.14 3.65

199.17

MODIFIED COEFFICIENT= 0.9998

PEA ELEVATIONS
4.70

PEAK ELEVATIONS
(RUNOFF)

PEAK ELEVATIONS
4.50

CFS-HRS=

TIME OF CO CENTRATION= 0.94

1. 2859

ROUTING COEFF::: 0.8331

PEAK DISCHARGES
830.344

PEAK DISCHARGES
136.394

7.463

0.00
77.28

1.19

CROSS SECTION 30

PEAK TIMES
3.18

AVERAGE WATER VELOCITY:::

DISCHG
DISCHG
DISCHG

PEAK TIMES
2.26

PEAK TIM~ES~ ~P~E~A~K~DISCHARGES

3.24 767.291

3.00
5.00

TI ME
1. 00

SUBROUTINE REACH

•

•

•

•

•

•

•

•

•

•

v
C
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TOTAL WATER, IN INCHES ON DRAINAGE AREA= 1.4225 CFS-HRS=
-------------'-----'--=-------'---'-----'------'--'------'------------ --------------

•

•
•

•

•

•

•

•
•

•

•

•

•

•
•

•
•

•

•

•

•

•

76.76
4.38

450.55

602.20
425.21
74.03
11. 55
0.12

76.55

178.2

100.42
6.52
0.00

= 2-:-35
486.94
492.61

89.45
14.47
0.30

AREA= 1.06
438.54

ACRE-FT=

ACRE-FT=

353.86
564.82
105.95
17.38

0.52

DRAINAGE
388.90
129.65

9.11
0.00

231. 57
634.88
127.56

21.12
0.93

926.36

2157.46--------'--------=--=--=-----------

MODIFIED COEFFICIENT= 0.9664

MODIFIED COEFFICIENT= 0.9728

6.52

DEL TA-T= 0.2lJ" --ORAINAGE-A

6.54

PEAK ELEVATIONS
(RUNOFF)

PEAK ELEVATIONS

PEAK ELEVATIONS

PI::AK EL VATIONS
4.68--

PEAK ELEVATIONS
(RUNOFF)

CFS-HRS=

INPUT ROUTINGS= 0.00

INPUT ROUTINGS= 0.00

DELTA T= 0.20
120.22 207.34 310.83
253.47 207.73 164.62
20.94 16.09 12.18
0.39 0.19 0.05-------

TIME OF CO CENTRATION= 1.64

TIME OF CONCENTRATION- 2.39

1. 3 541

ROUTING COEFF= 0.8619

ROUTING COEFF= 0.8393

1612.597

PEAK DISCHARGES
451.133

PEAK DISCHARGES

PEAK DISCHARGES
822.622

~AK OISCHA GES
800.411

7. 587

9.238

HYDROGRAPH, TZERO= 1.00
5.36 15.37 55.08--

389.64 346.27 300.20
46.20 35.26 26.91

1.85 1.17 0.69

INPUT COEFFICIENT= 0.0000

HYDROGRAPH, TZERO= 0.80
2.93 6.17 33.71 65.40 142.95

767.51 798.85 790.08 755.83 702.69
307.29 259.42 216.50 182.04 151.08

51.31 43.29 35.61 30.18 24.88
6 • 76 5 • 00 3 • 2-.:..9 2:::e-.3.:..-0----,- ..::-.1-.:...4--'2=--__
0.01 0.00

0.00
425.41

59.73
2.81

3300.00

3.40

TOTAL WATER, IN INCHES ON DRAINAGE ARE =

OISCHG
DISCHG
DISCHG
DISCHG

AVERAGE WATER VELOCITY=

3.27 1622.720

PEAK TIMES
2.76

PEAK TIMES

PEAK TIMES PEAK DISCHARGES

OISCHG 0.00
OISCHG 710.12
OISCHG 363.33
OISCHG 62.35
OISCHG~ 9.15
OISCHG 0.05

AVERAGE WATER VELOCITY=

PEAK TIMES
3.25

PEAK TIMES
3.29

LENGTH=

3.00
5.00
7.00

TIME
1.00

TIME
0.80
2.80
4.80
6.80
8.80

10.80

INPUT HYDROGRAPH$= 1,2 OUTPUT HYDROGRAPH= 3

-
SUBROUTINE RUNOFF CROSS SECTION 40

AREA= 1.06 INPUT RUNOFF CURVE= 84.0
COMPUTED CURVE NO. = 84.0

SUBROUTINE REACH CROSS SECTION 40
LENGTH= 4500.00 INPUT COEFFICIENT= 0.0000

SUBROUTINE ADDHYD CROSS SECTION 30

SUBROUTINE RUNOFF CROSS SECTIO 30
------------- AREA= 2.35 INPUT RU OFF CURVE= 85.0

COMPUTED CURVE NO. = 85.0

•
•

•
•

•
•

•
•

•

•

•
•

•
•

•
•

•
•
•

u
C

•



.• .-
• •SUB~OUTINE ADOHYD CROSS SECTION 40

I PUT HYDROGRAPHS= 1,2 OUTPUT HYDROGRAPH= 3

SUBROUTINE RU OFF CROSS SECTION 60
ARE A= 1. 37 IN PUT RUN 0 F F CUR VE= 86. 0 T..:....::....:IM...:..;E=-...;O:::..:;F--:C::...;O::...;.N.:...;C::...;:E::...:.N.;:..;T:-R-'-'A...:...T.:-I:....:O:::,cN...:....=_-:1::...:..:-4.:...:1=-- _
COMPUTED CURVE NO. = 86.0

PEA K T,--::-,IM:="E=-S=-- ...:...P...:...E=-A..;.;K...:.......;D::-::-I SCHARGES=- ...:...P-"E=...;..A..;..;.K-'-:--'E=--'L=--'E=--'V.:...:A...:...T...:...I=...;..O..;..;.N-'-=-S ~ _
2.55 705.374 (RUNOFF)

•

•

•
•
•

•

•

•
•

•

•
•

•

•

•

•

•
•

•

•

62.22
1.12

547.53

704.07
95.51

2.41

82.71

109.30

86.08
1.85

AREA= 1.37
689.35
130.31

3.88

AREA= 1.04
541. 24

ACRE-FT=

ACRE-FT=

1322.67

1000.88

MODIFI D COEFFICIENT= 0.7207

DELTA T= 0.20 DRAINAGE
250.86 417.83 584.83
299.73 232.84 175.85

14.29 9.5..:::9 ..:::.6...=..• .=.-18
0.00

DELTA T= 0.20 ORAl AGE
208.97 351.18 473.23

213 • 89 16 L 52- --11 8 • 76
7.70 4.76 2.92

PEAK ELEVATIO\lS
(NULL)

PEAK ELEVATION
( ULL)

PEAK ELEVATIOr-..JS
(RUNOFF)

PEAK ELEVATIO S
7."31

CFS-H S=

CFS-HRS=

INPUT ROUTINGS= 0.00

119.75
373.04
20.55

0.03

TIME OF CONCE TRATION= 1.34

1.4959

1. 4912

ROUTING COEFF= 0.7600

PEAK DISCHARGES=-- _
1255.621

PEAK DISCHARGES
1972.512

5.000

HYDROGRA H, TZERO= 0.80
2.14 9.09 40.98

599.64 523.22 447.68
52.66 38.85 28.47
0.81 0.40 0.15

HYDROGRAPH, TZERO= 0.80
1.99 9.66 32.84 93.13

448.98 389. 3 331.80 272.31
33.11 24.00 17.13 11.81

0.27 0.07 O.OO~ O.OO _

0.00
666.14

70.99
1. 45

CROSS SECTION 70
5300.00 INPUT COEFFICIENT= 0.7600

PEAK DISCHARGES
550.505-------------

AVERAGE WATER VELOCITY=

PEAK TIMES PEAK DISCHARGES
2.85 -'----------- 1219.870

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

PEAK TIMES
2.54

DISCHG
DISCHG
DISCHG
DISCHG

TOTAL WATER, IN INCHtS ON DRAINAGE AREA=

PEAK TIMES
2.52

PEAK TIMES
3.27

TIME
0.80
2.80
4.80
6.80

TIME
0.80 DISCHG 0.00
2.80 DISCHG 508.26
4.80 DISCHG 45.42
6.80 DISCHG 0.61-- -----

SUBROUTINE ADDHYD CR SS SECTI~O~~6~0_~ __
INPUT HYDROGRAPHS= 5,6 OUTPUT HYDROGRAPH= 7

SUBROUTINE REACH
LENGTH=

SUBROUTINE RUNOFF CROSS SECTION 50
AREA= 1.04 INPUT RU OFF CURVE= 86.0
COMPUTED CURVE NO. = 86.0

•

•

•
•

•

•

•
•

•

•

•

•
•

•

•
•

•
•

v
c

..
c

~...
(;
o
::;



----------------------------------------------------.

•

SUB OUTINE ADDHYD CROSS SECTION 70
INPUT HYDROGRAPHS= 5,6 OUTPUT HYDROGRAPH= 7--'--------------------------------------

•
•

•
•
•

•
•

•

•
•

•

•

•

•
•

•

304.13
10.40

51. 80

243.44

EA= 0.72
359.16

16.74

ACRE-FT=

ACRE-FT=
----'-

2945.84

626.89---

DELTA T= 0.20
323.10 396.49
60.67 39.99

0.26 0.06

PEAK ELEVATIONS
(RUNOFF)

PEAK ELEVATIO S
(NULL)

PEAK ELEVATIONS
(NULL)

PEAK ELEVATIONS
(RUNOFF)

CFS-HRS=

CFS-HRS=

INPUT ROUTINGS= 0.00

199.97
91. 05- -- -

0.65

TIME OF CONCE TRATION= 1.03

TIME OF CO CENTRATIO = 2.17

1.4264

PEAK DISCHARGES
404.474

PEAK DISCHARGES
2042.041

PEAK DISCHA GES
1179.961

HYDROGRAPH, TZERO= 0.80 DELTA T= 0.20 DRAINAGE AREA= 3.20
0.00 3.03 16.58 45.58 116.86 221.36 386.67 578.03 776.92 977.24

1083.04 1172.86 1159.67 1127.94 1043.40 947.44 834.35 723.35 614.14 517.93
-- 356.05 288.28 2'tO.50 195.01 162.70 132.62 109.59 89.22 73.16427.84
59.84 49.03 40.43 32.97 27.12 21.67 17.22 12.92 9.56 6.49
4.44 2.78 1.80 1. 05 0.55 0.25 0.06 0.01 0.00 0.00

PEAK DISCHARGES
2366.320

5200.00 I PUT COEFFICIENT= 0.5400
CROSS SECTIO 80

PEAK TIMES
2.31

PEAK TIMES
3.76

LENGTH=

PEAK TIMES
2.97

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

PEAK TIMES
3.07

OISCHG
DISCHG
DISCHG
DISCHG
01 SCHG -:.- _

TIME
0.80
2.80
4.80
6.80
8.80

SUBROUTINE RUNOFF CROSS SECTION 80
AREA= 0.72 I PUT RUNOFF CURVE= 84.0
COMPUTED CURVE NO. = 84.0

SUBROUTINE REACH

SUBROUTI E RUNOFF CROSS SECTION 70
AREA= 3.20 INPUT RUNOFF CURVE= 85.0
COMPUTED CURVE NO. = 85.0

TIME HYDROGRAPH, TZERO= 1.00
1.00 OISCHG 0.00 5.46 25.55 86.76

_____.::-3..:....0.::-0-=--_---'0 I SCI-:.H..:...::G::...-__~2:....:5=-4~.~7c....:7c___ _.:2::._:1==_4.:....:.=_:1~1~_ __.:1==_7 3 • 9° 130. 76
5.00 DISCHG 6.26 3.69 2.15 1.23

_________T..:....:::.O..:...T:..,:.A-=-L.......:..:-W:..,:.A-:.-T-=-E:..,:.R..!.--,I.li.-I NCHE S ON ORA I NAGE AR EA=_ 1.3491

_________::::.A.:!-V.=.E~R::::.A~G.=.E ~W::::.A -:.-T.=.E~V~E.=.LO=C~I-:.-T-:.-Y_=_---=-2~.~O~O~O _.:..:.R~O~U -:.-T~IN:...:...::::-G_C=O=-E:..-F:..-F_=_O~.5;::..4..:...0::::..0:::--__---..:M...:..:0::...:D::..I~F'_..:...:IE=-.:D::::.-..:C=OEFFI CrENT= o. 3284

•

•

•

•
•

•

•
•
•
•
•
•
•

"c

u
c

~.
"(;
o
:;:

•

• •___~S~U~B~O~U~TINE ADDHYD CROSS SECTION 80
I PUT HYDROGRAPHS= 5,6 OUTPUT HYDROGRAPH= 7

• •'.
•
•

_________---'-PE AK T H1 ES
3.66

PEAK DISCHARGES
2150.541

PEAK ELEVATIO S-- (NU LL>

•
•
•



DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS 3 AND 7 AS TRUNCATED HERE TO 100 VALUES.

SUBROUTINE EACH CROSS SECTION 89
LENGTH=-~3~0~00.00 INPUT-c1fEFFICIENT= 0.0000

PEAK TIMES PEAK DISCHARGES
3.57 4029.163------------

AVERAGE WATER VELOCITY= 10.264

•
•

•

•

•

•

•

•

•
.-

0.89

PEAK ELEVATIONS
(Q,UNOFF)

INPUT OUTINGS= 0.00

TIME OF CONCE TRATION=

PEAK ELEVATIONS
_________----:.7-=-. 38

PEAK ELEVArIO S
( ULLl-----------

77.0

ROUTING COEFF= 0.8800 MODIFIED COEFFICIENT= 0.9973---

PEAK DISCHARGES
4051.872

PEAK OISCHARGES
399.646

80
OUTPUT HYDROGRAPH= 1

89
UNOFF CURVE=

77.0

SECTION
INPUT

O. =

PEAK TIMES
2.27

PEAK TIMES
3.49

SUBROUTINE RUNOFF CROS
AREA= 0.95
COMPUTED CURVE

SUBROUTINE ADDHYD CROSS SECTIO
INPUT HYDROGRAPHS= 3,7

•
•
•
•

•
•

•

•
•
-.

TOTAL WATER, I INCHES ON DRAINAGE AREA=--------- •
•

47.28ACRE-FT=

ORAl AGE AREA= 0.95
333.51 277.86 232.99

9.10 5.24 2.9-=...1 _

572.21=--------'--'-'----=--'------'--:....::...;=----

DELTA T= 0.20
394.24 384.58

27.17 15.91

CFS-HRS=

326.89
44.18

0.00

0.9333

HYDROGRAPH, TZERO= 1.20
12.28 68.76 188.92

156.43 110.77 70.90
0.80 0.31 0.05

DISCHG 0.00
DISCHG --=-196.80
DISCHG 1.57

TIME
1.20
3.20
5.20..

~...
(;
o

::;:

• •SUBROUTINE ADDHYD CROSS SECTION 89
INPUT HYDROGRAPHS= 1,2 OUTPUT HYDROGRAPH= 3• •

PEAK TIMES PEAK DISCHARGES
3 • '51 :....=..-----------=..;..-'--:4,...e;,1 5 1. 036

AVERAGE WATER VELOCITY= 10.273

SUBROUTINE REACH
LE GTH=

Pt:AK ELEVATIONS

•

•
•

•

•
•

•

•

AREA= 13.22
2197.67 2682.01
3109.23 2743.80

548.45 448.65
70.96 57.16

ORAL AGE
1685.76
3457.86

668.89
87.29

.00

MODIFIED COEFFICIENT= 1.0000

7. 51

DELTA T= O.ZO
613.40 1138.32

4004.89 3766.58
988.48 813.94
130.96 106.94

PEAK ELEVATIOI S
7.51

I PUT ROUTINGS=

242.16
4138.91
1196.09
160.51

ROUTING COEFF= 0.8800

4150.914
PEAK DISCHARGES

HYDROGRAPH, TZERO= 0.80
0.96 11.57 63.37

3591.42 3932.64 4124.41
2036.73 1721.32 1440.68

297.74 242.14 197.05

0.00
3153.69
2380.69
365.87

CROSS SECTION 90
1.00 INPUT COEFFICIENT= 0.0000

3.51

DISCHG
DISCHG
DISCHG
DISCHG

PEAK TIMES

TIME
0.80
2.80
4.80
6.80

•

•
•

•

•

•
•

•



•
•
•
•
•
•
•
•
•
•

u ---
~§'.
~

~

c;

~.
~

<;
0
:;

•
•
•
•
•
•
•
•
•
•

8.80 DISCHG 45.'13 35.14 26.5'1 19.47 13.89 9.72 6.64 4.44 2.87 1. 80
10.80 DISCHG 1. 10 0.67 0.41 0.26 0.17 0.11 0.08 0.05 0.03 0.02
12.80 DISCHG 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14.80 DISCHG 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 1. 3770 CFS-HRS= 11757.52 ACRE-FT= 971. 64

ENDCMP 1

- ----------------------------------

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•--

•
•
•
•
•
•



-. .-

SUBROUTINE RE CH CROSS SECTION 20
LENGTH= 1300.00 INPUT COEFFICIENT= 0.0000 INPUT OUTINGS= 0.00

---------~-"----"---"--"-"-----'---'--"--""--"-"---"-""--"-"-----'-'-""--"-'---'----"-- ------------------------

SUBROUTINE RUNOFF CROSS SECTION 20
AREA= 0.24 INPUT RUNOFF CURVE= 8~3~.0~_~T~I_M~E~OF CONCENTRATION= 0.94
COMPUTED CURVE NO. = 83.0

•

•
•

•

•

•
•

•

•

•

•

•

•

•

•
•

75.99
32.71

1.92

4.01
0.03

4 0.73
490.48
220.21

35.72

19.77

5.15
0.13

517.15
253.24
43.94

AREA= 0.24
86.95
34.78

3.08

AREA= 2.30
399.78

ACRE-FT= --------'=-.:.-'------------

AC E-FT=

ORAL AGE
99.37
36.93

4.99
0.00

239.27

2403.21

MODIFIED COEFFICI NT= 0.9996

EAK ELEVATIONS
(RUNOFF)

DELTA T= 0.20 ORAL AGE
126.31 198.68 300.46
598.09 572.53--544.61
342.60 315.07 284.89

77.49 64.50 53.20
-----:9=-.98 8.10 6.40

0.67 0.45 0.23

PEAK ELEVATIONS
(RUNOFF) ------------------------

PEAK ELEVATIO S
4.08

CFS-HRS=

CFS-HPS=

DELTA T= 0.20
65.11 94.40 105.53
45.07 42.54 39.64
18.3~5~-~12.31 7.~9~0__
0.12 0.04 0.00

61. 30
622.41
367.64
93.36
12.48
1.02

TIME OF CO CE T. ATION= 2.30

1. 5448----

1. 6190

ROUTI G COEFF= 0.8200

PEAK DISCHA GES
633.911

PEAK DISCHARGES
638.834

6.885

PEAK DISCHARGES
105.713

HYDROGRAPH, TZFRO= 1.79
3.14 11.71 32.17

59.28 53.25 48.40
28.81 27.60 24.27
0.71 0.41 0.23

OPER TIO CO~PUT, FROM XSEC N/STRUCT 101 0 TO XSECTN/STKUCT 901 0
RAIN DEPTH= 3.10 RAI DURATION= 6.00 AI TABLt NO.= 2 SOIL CO DITION= 2
STORt-A 0.= 0

HYDROGRAPH, TZERO= 1.60
3.14 8.66 31.35

608.90 636.56 632.70
439.69 415.40 391.86
159.85 134.41 111.89

23.39 19.06 15.30
2.44 1.89 1.39
0.00

1.19

0.00
66.85
30.34

OISCHG
OISCHG
OISCHG
OISCHG

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

AVE AGE WATE VELOCITY=

PE K TIMES
3.02

PE K TIMES
4.14

TOTAL WATE , IN INCHES ON ORAL AGE AREA=

PEAK TIMES
4.07

DISCHG 0.00
DISCHG --~568.65

DISCHG 464.54
DISCHG 189.19
DISCHG 29.18
DISCHG 3.19
DISCHG 0.01

1.79
3.80
5.80
7.80

TI ME

TIME
1.60
3.60
5.60
7.60
9.60

11.60
13.60

EXECUTIVE CONTROL CARD
STARTING TIME= 0.00
ALTERNATE NO.= 0

SUBROUTINE RUNOFF CROSS SECTION 10
AREA= 2.30 INPUT RUNOFF CUPVE= 84.0
COMPUTED CURVE ~O. = 84.0---

•

•
•

•
•

•
•

•
•

•

•
•

•

..
~.
"(;
o

::E

• •SUBROUTINE ADDHYD CROSS SECTION 20
I PUT HYDROGRAPHS= 1,2 ~O=U=T=PUT HYDROGRAPH= 3• •

•
•
•

PEAK TIMES
4.07

PEAK DISCHARGES
691.790

PEAK ELEVATIONS
4.26

•
•
•



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

PEAK DIS CHARGE S·-------'---.P"P"EA"K~ELEV ATI ONS.-----------------------
667.811 (RUNOFF)

•
•
•

•
•
•

•
•
•

•

0.33 0.18

AREA= 2.35
411.67 503.04
550. 52;-.--_..;;5..:;-2..;;..3..:-.,;;-66:::- _
276.97 243.79

52.91 43.37
6.83 5.45

0.54

DRAINAGE
304.84
578.08
310.26

62.70
8.42

208.12
606.09
340.27

75.91
10.47
0.81

MODIFIED COEFFICIc T= 0.9611-----------

131. 02
634.42
369.58
89.23
12.78
-1--:15

DELTA T= 0.20

PEAK ELEVATIO S
4.25

INPUT ROUTINGS= 0.00

1. 56

67.14
654.53
396.37
108.30
15.83

TIME OF CONCENTRATION= 2.39

ROUTING COEFF= 0.8234

PEAK DISCHARGES
688.089

------------~

7.068

HYDROGRAPH, TZERO= 1.60
4.99 10.11 35.39

635.04 661.35 667.48
472.59 447.67 422.44
179.55 153.35 127.36
29.20 24.05 19.26

3 • 44 2. 69 - 2":~
0.03 0.00

CROSS SECTIO 30
3300.00 INPUT COEFFICIENT= 0.0000

AVERAGE WATER VELOCITY=

PEAK TIMES
4.22--

SUBROUTINE RUNOFF CROSS SECTION 30
AREA= 2.35 INPUT RUNOff CURV = 85.0
COMPUTED CURVE NO. = 85.0

SUB OUTINE REACH
LENGTH=

PEAK TIMES
4.16

TIM
1.60 DISCHG 0.00

_______~3~.~6~0----DISCHG 584.58
5.60 DISCHG 498.01
7.60 DISCHG 211.43
9 • 60 D..c::.I..c::.S..c::.C-'-H.c:c..G -e:36 • 13

11.60 DISCHG 4.36
13.60 DISCHG 0.08•

•
•
•

•
•

•

•
•

•

v
c TOTAL WATER, IN INCHES ON DRAINAGE AREA= 1. 6933 CFS-HRS= 2568.20 ACRE-FT= 212.23

•
PEAK TIMES PEAK DISCHARGES

4.19 1355.438

SUBROUTINE ADOHYD CROSS SECTION 30
INPUT HYDROGRAPHS= 1,2 OUTPUT HYDROGRAPH= 3

"c
~.
"(;
o
::;

ROUTING COEFF= 0.8600

•

•

•
•

•

MODIFIED COEFFICIE T= 0.9590

PEAK ELEVATIONS
5.94

PEAK ELEVATIONS
5.95

INPUT ROUTINGS= 0.00

PEAK DISCHARGES
1349.269

8.734

CROSS SECTION 40
4500.00 INPUT COEFFICIENT= 0.0000

AVERAGE WATER VELOCITY=

PEAK TIMES
4.33

SUBROUTINE REACH
__________ LE NG TH =

•

•
•

•

SUBROUTINE RUNOFF CROSS SECTION 40
AREA= 1.06 INPUT RUNOFF CURVE= 84.0
COMPUTED CURVE NO. = 84.0

____________P~E AK TIM ES
3.51

_____ HYDROGRAPH, TZERO= 1.60 DELTA T= 0.20 DRAINAGE AREA= 1.0_6--=_
0.00 2.22 7.10 22.33 59.54 114.44 189.05 264.43 320.74 355.5Cl

•
•
•
•
•
•

TIME
1.60 OISCHG

PEAK DISCHARGES
357.879

TIME OF CONCENTRATION= 1.64-'-----------

PEAK ELEVATIONS
(RUNOFF)

•
•
•
•
•
•



356.58 343.48 323.37 299.80 278.15 258.07
185.47 174.36 163.62 153.10 141.80 127.96
44.89 34.71 26.62 20.18 15.35 11.74

2.72 1.98 1.44 1. 00 0.67 0.44
0.00

SUB OUTINE AODHYD CROSS SECTION 40
I PUT HYOROGRAPHS= 1,2 OUTPUT HYDROGRAPH= 3

SUBROUTINE RU OFF CROSS SECTION 60
AREA= 1.37 INPUT RUNOFF CURVE= 86.0
COMPUTED CURVE NO. = 86.0

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

.-
0.01

1. 07

549.96
270.01
76.45

2.95

197.38
59.11
3.74

434.06
187.23

38.00

98.36

91.55

0.04

210.13
75.44

5.02

1.62

EA= 1.04
443.53
200.72
52.58

AREA:: 1.37
480.40
290.45
101.11

4.27

AC l:< E- FT=__-"1:...::2:.....:9c..:.:...;:3:...::2::......... _

ACRE-FT=

ACRE-FT=

223.99
3.44
6.60
0.11

2.43

DRAINAGE A
403.69
215.81

71. 16

239.65
111.95

8.84
0.25

1.41

1564.86

1190.26

1107.86

5.13 3.56
0.00

DELTA T= 0.20
198.35 309.02
250.95 232.24
113.82 92.50

PEAK ELEVATIO S
(NUL L)

PEAK ELEVATIONS
(RU OFF)

PEAK ELEVATIONS
(RUNOFF)

PEAK ELEVATIONS
6.58

CFS-HRS=

CFS-HRS=

CFS-HRS=

7.27
0.00

105.17
274.19
131. 63

DELTA T= 0.20 ORAl AGE
5 1. 2-,--7__ 11 9 • 4 3 2 3 5 • 2:...:0.5__ 3 6 6 • 9 3

409.40 372.60 339.87 3 3.28
193.26 177.27 156.26 129.74

16.08 11.74 8.51 6.09
0.25 0.07 0.01 0.00

TIME OF CONCENTRATION=

TIME OF CONCENTRATION= 1.34

1.7699

1.7733

1.6194

PEAK DISCHARGES
1004.617

PEAK DISCHARGES
565.366

PEAK DISCHARGES
1642.562

OUTPUT HYD~OGRAPH= 7
60

19.74 14.24 10.19
0.39 0.18 0.05

HYDROGR~PH, TZERO= 1.40
1.78 6.71 20.25

535.65 493.50 450.14
235.04 219.79 206.47
41.71 30.53 22.16

1.37 0.88 0.52

HYDROGRAPH, TZERO= 1.60
--:----~---

4.49 15.53 44.99
365.89 331.10 300.74
163.84 153.61 143.93

27.37
0.68

0.00
564.77
251.60

56.75
2.03

0.00
402.90
175.06

PEAK DISCHARGES
~-~--------"'- 44 I) • 8 63

PEAK TIMES
3.31

TOTAL WATER, IN INCHES ON DRAINAGE AREA=

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

PEAK TIMES
3.36

DISCHG
DISCHG

TOTAL WATER, IN INCHES ON 0 AI AGE AREA=

PEAK TIMES
3.26

OISCHG
DISCHG
DISCHG

PEAK TIMES
4.21

TOTAL WATER, IN INCHES ON ORAl AGE A EA=

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG

TIME
1.40
3.40
5.40
7.40
9.40

3.60
5.60
7. 60
9.60

11. 60

7.60
9.60

TIME
--r:60

3.60
5.60

SUBROUTINE RUNOFF CROSS SECTION 50
AREA= 1.04 INPUT RUNOFF CURVE= 86.0
COMPUTED CURVE NO. = 86.0

SUB~OUTINE ADDHYD CROS SECTIO---- INPUT HYDROGRAPHS= 5,6•
•

•

•

•
•

•

•

•

•

•
•

•

•

•
•
•
•
••

'.



HYDROG APH, TZERO:: 1.40 DELTA T:: 0.20 DRAINAGE AREA: 3.20
1.82 4.62 22.49 46.82 120.83 204.31 353.30 504.78 664.79

896.61 953.68 961.36 944.90 907.89 863.80 816.38 773.85 732.40
655.24 619.34 583.82 549.52 514.07 476.74 434.96 389.08 340.85
247.04 203.94 170.52 138.49 115.35 93.65 76.98 62.02 50.08
31. 96 25.73 20.54 16.62 13.05 10.52 8.14 6.49 4.96---

2.89 2.16 1. 53 1.03 0.65 0.34 0.17 0.04 0.01

CROSS SECTION 70
5300.00 INPUT COEFFICIENT:: 0.7600

AVERAGE WAT R VELOCITY::

•

•
•

•

•

•
•

•

•

'.

2.17

MODIFIED COEFFICIE T:: 0.7207

PEAK ELEVATIONS
(RUNOFF)

PEAK ELEVATIO S
( NULl)

INPUT ROUTINGS:: 0.00

TIME OF CONCENTRATION::

ROUTING COEFF:: 0.7600

85.0

PEAK DISCHARGES
961.742

PEAK DISCHARGES
978.877

5.000

70
UNOFF CURVE::

85.0

0.00
806.60
693.63
291.42
40.06

3.86
0.00

PEAK TIMES
3.96

DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
DISCHG
OISCHG

PEAK TIMES
3.64

TIME
1.40
3.40
5.40
7.40
9.40

11. 40
13.40

SUBROUTINE RUNOFF CROSS SECTIO
AREA:: 3.20 INPUT
COMPUTED CURVE NO. ::

SUBROUTI NE RE ACH
LENGTH::

•
•
•
•
•
•
•
•
•
•

PEAK TIMES PEAK DISCHARGES
3.77 1908.811

SUBROUTINE ADDHYD CROSS SECTION 70
INPUT HYDROGRAPHS= 5,6 OUTPUT HYDROGRAPH:: 7

-- - --------------------

•

•
•

289.01ACRE-FT::3497.29

PEAK ELEVATIONS
{NULL>

CFS-HRS::1.6934TOTAL WATER, IN INCHES ON DRAINAGE AREA=

•
"
~.
"(;
o
~

SUBROUTINE RUNOFF CROSS SECfION 80
AREA:: 0.72 I PUT RUNOFF CUqVE:: 84.0
COMPUTED CURVE NO. = 84.0

HYDROGRAPH, lZERO= 1.60 DELTA T= 0.20 DRAINAGE AREA:: 0.72
-2~.~3~4~ 10.60 35.94 93.81 184.10 273.64 319.63 310.46 278.82

CROSS SECTION 80
5200.00 INPUT COEFFICIENT:: 0.5400

AVERAGE WATER VELOCITY=

•

•
•

•

•

•

•

•

•

MODIFIED COEFFICIENT:: 0.3284

PEAK ELEVATIONS
(RUNOFF)

P AK ELEVATIONS
( UlLl

INPUT ROUTINGS:: 0.00

ROUTING COEFF:: 0.5400

PEAK DISCHARGES
1691. 706

2.000

0.00

__~~ ---,P-=E::...:.-A..:..:....:.K DIS CHAR GES
322.714

DISCHG

PEAK TIMES
3.06

PEAK TIMES
4.64

TIME
1.60

SUBROUTINE REACH
LE GTH::

•

•
•
•

•

•
•

•

•



TOTAL WATER, IN INCHES ON DRAI AGE AREA= CFS-HQ.S=

•
•

nO.72
12.50
0.00

62.34

118.00
19.18
0.04

ACRE-FT=

126.32
29.19

0.18-----------------

135.15
43.76

0.42

754.39

144.27
61.76

0.76

156.45
77.96

__1.28

1.6235

172.46
86.84

2.10

192.30
90.80
3.37

216.94
96.33

5.22

245.83
103.67

8.04

3.60
5.60
7.60

DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS 7 AND 3 WAS TRUNCATED HERE TO 100 VALUES.

SUB OUTINE ADDHYD CROSS SECTION 80
------ INPUT HYDROGRA PH S- 3,7 OUT PUT HY DROGR API1-----;1------------------------------------

SUBROUTINE ADDHYD CROSS SECTION 80
INPUT HYDROGRAPHS= 5,6 OUTPUT HYDROGRAPH= 7------------ -----

SUBROUTINE RUNOFF CROSS SECTION 89 •

•

•
•

•

•
•

•
•

•
MODIFIED COEFFICIENT= 0.9958

PEAl< ELEVATIONS
6.74

PEAK ELEVATIONS
(NULL)

PEAK ELEVATIONS
__----'-(NU L l)

INPUT ROUTINGS= 0.00

TIME OF CONCENTRATION= 0.89

ROUTING COEFF= 0.8700

PEAK DISCHARGES
3429.326

PEAK DISCHARGES
3441.470

9.733

CROSS SECTION 89
3000.00 INPUT COEFFICIENT= 0.0000

AVERAGE WATER VELOCITY=

PEAK TIMES
4.52

AREA= 0.95 INPUT RUNOFF CURVE= 77.0
COMPUTED CURVE NO. = 77.0

PEAK TIMES
4.59

PEAK TIMES
4.44

SUBROUTINE REACH
LENGTH=

PEAK TIMES
3.04

PEAK DISCHARGES
297.632

PEAK ELEVATIONS
( UNOFF) •

•
DELTA T= 0.20 DRAINAGE AREA= 0.95

257.60 296.15 282.44 251.11 223.94 •
136 • 7 5 ~1=2=8~.=.2~O_----:1=.,:2=....:0"-'.,....2=-'9::....-_-"'1'-'=1'-'4-".•.::::.6-"'6__-=-1",,-0~8~.3::<..9~ _

38.27 23.56 14.50 8.86 5.32
0.04 0.00 0.00

HYDROGRAPH, TZERO= 1.79
1.47 16.79 68.49 164.24

18 1. 39 165 • 7CL _ -=15~2",-.~1,,-=3::....-_-:.1-,4-=-3-=-. =6=6_
96.40 92.98 81.00 58.98

1.82 1.02 0.52 0.21

0.00
200.29
100.65

3.13

DISCHG
DISCHG
OISCHG
DISCHG

TIME
1. 79
3.80
5.80
7.80

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 1.1552 CFS-HRS= 708.26 ACRE-FT= 58.53

•
SUBROUTINE AODHYD CROSS SECTION 89

INPUT HYDROGRAPHS= 1,2 OUTPUT HYDROGRAPH= 3 •
PEAK TIMES

4.49
PEAK DISCHARGES

3579.353
PEAK ELEVATIONS

6.90 •
•
•
•



AVERAGE WATER VELOCITY= 9.742 ROUTING COEFF= 0.8700 MODIFIED COEFFICIENT= 1.0606

PEAK TIMES PEAK 01 CHARGES PEAK ELEVATIONS
4.49 3579.252 6. 0

TIME HYDROGRAPH, TZERO= 1.40 DELTA T= 0.20 O~AINAGE AREA= 13.22
1.40 DISCHG 0.00 0.00 4.28 21. 56 85.05 258.10 -573.11 989.84 1414.97 1815.00
3.40 DISCHG 2215.42 2615.86 2987.0 3285.38 3480.43 3568.55 3567.54 3498.27 3380.01 3234.94
5.40 DISCHG 3080.31 2922.11 2763.86 2613.26 2469.26 2317.42 2149.20 1975.36 1803.11 1633.81
7.40 DISCHG 1464.27 1293.76 1126.04 966.21 818.39 686.08 570,.94 472.44 389.55 120.10
9.40 DISCHG 262.06 213.45 173.02 139.54 112.16 89.91 72.04 57.61 45.98 36.58

11.40 DISCHG 29.04 22.98 18.12 14.20 11.04 8.48 6.41 4.73 3.38 2.32
13.40 DISCHG 1. 52 0.95 0.57 0.34 ---0:-20 0.12 0.08 0.05 0.03
15.40 DISCHG 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17.40 DISCHG 0.00 0.00 0.00 0.00 0.00 0.00

SUBROUTINE REACH
LENGTH=

CROSS SECTION 90
1.00 INPUT COEFFICIENT= 0.0000

•
•

•

•

•

•

•

•

•
•

•

•

•
•

•
•
•

•

1159.57ACRE-FT=14031.65CFS-HRS=

INPUT ROUTINGS= 0.00

1.6433TOTAL WATER, IN INCHES ON DRAINAGE AREA=

ENDCMP 1

•
•

•
•

•
•

•
•
•
•
•
•
•
•

•

-u
c

_.
•

•
•

• •
•
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•
•
•
•
•
"
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o

::;:

•
•
•
•
•
•
•

SUMMARY TABLE 1

AlT STORM I D DA RAIN ll.MC DElTA-T TZERO PRECIP DRECIP PEAK-Q PEJ\K- PEAK- RUNOFF CSM
SQ-MI. TBlE HRS. HRS. IN-.- DURA TI Ot\.J CFS TIME ElEV IN.

0 0 lOX 2.30 4 2 0.20 0.00 2.49 1. 13 756.59 2.03 0.00 1. 12 328.95
0 0 ZOX 0.24 4 2 0.20 0.20 2.49 1. 13 160.91 1.21 0.00 1. 05 670.48
0 0 30X 2.35 4 2 0.20 0.00 2.49 1. 13 779.08 2.07 0.00 1.18 331. 52
0 0 40X 1.06 4 2 0.20 0.20 2.49 1.13 457.44 1. 60 0.00 1. 12 431.54

1 k~ 0 0 sox 1.04 4 2 0.20 0.20 2.49 1. 13 623.42 1. 44 0.00 1.25 599. lt4
0 0 60X 1. 37 4 2 0.20 0.20 2.49 1. 13 770.08 1. 47 0.00 1. 25 562.10
0 0 70X 3.20 4 2 0.20 0.00 2.49 1. 13 1148.85 1. 93 0.00 1. 18 359.01
0 0 80X 0.72 4 2 0.20 0.20 2.49 1. 13 474.56 1. 25 0.00 1. 12 659.11

0.95 - 0.20 - 2.49 - 471.21 - 0.740 0 89X 4 2 0.20 1. 13 1. 20 0.00 496.01
0 0 90X 13.22 4 2 0.20 0.00 2.49 1.13 3794.50 2.42 7.13 1. 14 286.81
0 0 lOX 2.30 4 2 0.20 0.40 2.62 2.00 753.70 2.68 0.00 1. 22 327.69
0 0 20X 0.24 4 2 0.20 0.80 - 2.62 2.00 143.81 T:74 0.00 1. 16 599.21
0 0 30X 2.35 4 2 0.20 0.40 2.62 2.00 791.11 2.71 0.00 1.29 336.64
0 0 40X 1.06 4 2 0.20 0.60 2.62 2.00 457.46 2.21 0.00 1.22 431.56

'Z. kr. -0- SOX 1.04 2 0.20 0.60 - 2.62 2.00 575.50 -0 4 2.00 0.00 1.36 553.36
a 0 60X 1. 37 4 2 0.20 0.40 2.62 2.00 732.83 2.06 0.00 1. 35 534.91
0 0 70X 3.20 4 2 0.20 0.40 2.62 2.00 1173.44 2.57 0.00 1.29 366.70

0- -
0 80X 0.72 4 2 0.20 0.60 2.62 2.00 430.04 1.80 0.00 1. 22 597.28
0 0 89X 0.95 4 2 0.20 0.60 2.62 2.00 412.35 1. 76 0.00 0.82 434.05
0 0 90X 13.22 4 2 0.20 0.40 2.62 2.00 3967.86 2.96 7.31 1.24 299.91

772.32 --0 0 lOX 2.30 4 2 0.20 0.80 2.78 3.00 3.21 0.00 1.35 335.79
0 0 20X 0.24 4 2 0.20 1. 00 2.78 3.00 136.39 2.26 0.00 1. 28 568.31
0 0 30X 2.35 4 2 0.20 0.80 2.78 3.00 800.41 3.25 0.00 1.42 340.60
0 0 40X 1.06 4 2 0.20 l.00 2.78 3.00 451. 13 2.76 0.00 1.35 425.59

3 hr. 0 0 SOX 1.04 4 2 0.20 0.80 2.78 3.00 550.50 2.52 0.00 1.49 529.33
0 0 60X 1.37 4 2 0.20 0.80 2.78 3.00 _ 705.37 2.55 0.00 1.49 514.87-0 0 70X 3.20 4 2 0.20 0.80 2.78 3.00 1179.96 3.07 0.00 1.42 368.73
0 0 80X 0.72 4 2 0.20 1.00 2.78 3.00 404.47 2.31 0.00 1. 34 561.77
0 0 89X 0.95 4 2 0.20 1.20 2.78 3.00 399.64 2.27 0.00 0.93 420.68
0 0 90X 13.22 4 2 0.20 0.80 2.78 3.00 4151.03 3.51 7. 51 1.37 313.75
0 0 lOX 2.30 2 2 0.20 1.60 3.10 6.00 638.83 4.07 0.00 1. 61 277.75
0 0 20X 0.24 2 2 0.20 1. 79 3.10 6.00 105.71 3.02 0.00 1. 54 440.47
0 0 30X 2.35 2 2 0.20 1. 60 3.10 6.00 667.81 4.16 0.00 1.69 284.17
0 0 40X 1.06 2 2 0.20 1.60 3.10 6.00 357.87 3.51 0.00 1. 61 337.62

, hr. 0 0 50X 1.04 2 2 0.20 1.60 3.10 6.00 445.86 3.26 0.00 1.77 428.71
0 0 60X 1. 37 2 2 0.20 1.40 3.10 6.00 565.36 3.36 0.00 1. 76 412.67
a 0 70X 3.20 2 2 0.20 1. 40 3.10 6.00 961.74 3.96 0.00 1.69 300.54
0 0 80X 0.72 2 2 0.20 1.60 3.10 6.00 i- 3g.71 -- 3.06 0.00 1.62 448.21- --
0 a 89X 0.95 2 2 0.20 1.79 3.10 6.00 297.63 3.04 0.00 1.15 313.29
0 0 90X 13.22 2 2 0.20 1.40 3.10 6.00 3579.25 4.49 6 .. 90 1.64 270.54

'X' OR'S' FOLLOWING THE 10 REPRESENTS CROSS-SECTION OR STRUCTUKE, RESPECTIVELY.
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•
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