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SECTION I
GENERAL

SCOPE AND PURPOSE

- This report describes drainage improvements necessary for
the immediate development of Towne Parc 3rd Addition and future
development of the remainder of the Towne Parc area as shown on
the Drainage Plans. Provisions for the effects of this develop-
ment on the McConnell Air Force Base housing addition to the
southwest are also included in this plan. ‘

The report is presented in three Sections: General, Alternate
“A", and Alternate "B". The alternates differ mainly in the limits
of future development to the east of MAFB property. They also
differ somewhat in the ownership and location of the proposed de-
tention pond site, and storm sewers. These alternates are explained
more fully within Sections II and III. Copies of Drainage Plans for
both alternates are attached to this report.

The critical element of both alternates is the detention pond
with its outlet connection to the storm sewer system on MAFB. The
pond will reduce peak discharge rates substantially from existing
conditions.

It is the intention of this plan that only those portions of
the storm sewer system necessary for development of Towne Parc
3rd Addition, including the Detention Pond, be constructed at
this time. Detailed requirements for remaining drainage improve-
ments wilil be addressed in updated Drainage Plans for subsequent
plats (Towne Parc 4th Addition, etc.).

AREA DESCRIPTION

The development area as shown on the Drainage Plans generally
include the west half of the NE 1/4 of Section 5, and the NW 1/4
of the SE 1/4 of Section 5, Township 28 South, Range 1 East. It
is bounded by Pawnee on the north, single-family residential and
MAFB housing on the west, Wineteer School on the south, and un-
platted agricultural land on the east.

Parts of Towne Parc Addition and Towne Parc 2nd Addition, as
indicated on the Drainage Plans, have already been developed. These
previously-developed areas drain toward the northwest. The other
quadrants of the development area drain toward the northeast,
southeast, and southwest, respectively. The area draining toward
the southwest drains onto MAFB property.
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Most of Towne Parc 3rd Addition will drain into the Detention
Pond. Three smaller areas (1.5 acres or less, each) are outside
this basin and will drain to existing streets or temporary ditches’
as indicated on the Drainage Plans. The drainage basins have
been redefined since the original plan, dated August 1990, to more
accurately represent the area draining to the outlet location for
the proposed detention pond.

From earlier discussion with MAFB engineers 1t was learned
that some flooding of base housing occurs during heavy rains under
existing conditions. Therefore, special considerations have been
made in order to reduce the peak discharge to a rate lower than the
existing. This reduction greatly exceeds the normal drainage re-
guirements of the City of Wichita for subdivision development.

METHODS OF ANALYSIS (ALTERNATES‘"A" AND "B")

Existing drainage patterns were determined from the contour
map included in the Drainage Plans. Contours shown are prior to
development and are to City of Wichita datum (add 1187.40 to convert
to MSL datum). Drainage basins for existing and developed conditions
are outiined on the two Drainage Plans.

Runoff volume and peak discharge from the main basin were deter-
mined using the U.S. Army Corps of Engineers HEC-1 computer programs
{Kinematic Wave Option). The design storm was the 100-year, 24-hour
duration rainfall, 7.8" total. The Kinematic Wave Method utilizes
the SCS unit hydrograph and runoff curve numbers. Curve numbers used
were selected from USDA Technical Release 55, Table 2-2 (Page 5),
based on hydrologic soil group “D", as determined from SCS "Soil
Survey of Sedgwick County, Kansas". HEC-1 runs were made for existing
conditions and developed conditions, including routing through the
Detention Pond. Copies of HEC-1 output are included with each Section.

Peak discharges from sub-areas for storm sewer design were deter-
mined by the Rational Method (Q=CIA). Design storms used were 2-year
(initial storm) and 100-year (major storm) with durations equal to times
of concentration. C values were selected from Attachment D of the City
of Wichita Drainage Criteria Manual (Page 6). Rainfall intensities were
derived from the U.S. Weather Service Technical Paper 40 (Page 7).

Page 3



STORM SEWER DESIGN (Towne Parc 3rd Addition)

Pipes and inlets are sized for the initial storm (Qz), except
in cases where no overflow outlet is available. In such cases, pipes
and inlets are sized for Q100. The initial storm sizing provides for

no curb overtopping and a hydraulic grade profile in the storm sewer
pipes at least 0.5' below gutter flow line. The major storm sizing
contains the Q100 within public R/W or easements. Pipe sizes (for
R.C.P.) and inlet requirements, based on City of Wichita standard

5' inlet, are indicated on the Drainage Plans. Detailed design in-
formation will be provided with the storm sewer plans, to be reviewed
by the City of Wichita.

STORM SEWER DESIGN (Future Development)

Pipe sizes indicated on the Drainage Plan are estimated. De-
tailed information will be provided on future drainage plan updates
and storm sewer plans.
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Table 2-2.--Runoff curve numbers for selected agricultural, suburban, and
urban land use. (Antecedent moisture condition II, and I, = 0.281

e,

LAKD USR DESCRIPTION A B c D

{
i
{

Cultiveted landd/: vithout conservetion treatment T2 81 88 91
‘ ' + with conservation trestsent 62 11 78 81

Pasture or range land: poor ocondition . 68 19 86
good condition 39 61 Th

g3

Meadow: good condition 30 | 8| ] 8

Wood or Forest land: thin stend, poor cover, no sulch ks | 66 | 11 | 83
good coverd/ 25 ssltw|m

Open Bpaces, lawns, parks, golf courses, cemeteries, etc.

9
i%i’ HYDROLOGIC SOIL GROUP
J

good condition: grass cover on 75§ or more of the ares 39 61 T4 8o

fair condition: grass cover on 50§ to 755 of the area b | 69 | 19 | 8

Commercial and business areas (85§ impervious) 8 | 92 | 98 1 95

/L} Industrial districta (72§ impervious). | 81 ] 8 | 91} 93

" Residenttal:/ )

U Aversge lot size Average § Inporvio\ull

1/8 acre or less 65 11 85 90 | 9

1/8 sore . 38 L | 15 ] 83| 87

1/3 acre 30 ST T2 81 86

1/2 acre 25 sh | 70 | 80 | 8%

1 acre 20 S1 68 79 8k

Paved parking lots, roofs, drivevays, otc.d , 98 | 98 | 98 | 98

Streets and roads:

paved vith curbs and stors uvon-'-/ 96 98 98 98
) . gravel S L. ] 16 8s & 9N
art ' ) 72 | 82 | 87 | &

A

i/ For a more detailed duertp'ﬁon of agricultural land use curve numbers refer to
Natiooal Engineering Handbook, Bectiom 4, Hydrology, Chapter 9, Aug. 1972.

2/ Good cover is protected from grazing and litter and brush cover soil.

1/ Curve pumbers are computed assuming the runoff from the house and drivevay
is directed tovards the street vith a minimum of roof vater directed to lewns
vhere sdditional infiltration could occur.

2/ Tne remaining pervious areas (lswn) are couildond to ba in good pasture coundition
for these curve numbers.

3/ 1n some varmer climates of the country & curve number of 95 may be used.
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ATTACHMENT D
DRAINAGE CRITERIA
CITY OF WICHITA, KANSAS

RECOMMENDED RUNOFF COEFFICIENTS FOR RATIONAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDRUGRAPH METHOD

Land Use or

7 Surface Characteristics

A

U,
v,
ij |

\

0

=y
- C

—
[

-

R

N
-

Business:
Downtown Areas
Neighborhood Areas

Residential:
Single Family (Soil Group )

1/8 Acre
1/4 Acre
1/3 Acre
1/2 Acre
3/4 Acre
1 Acre

Multi-Family (Soil Group D)

_.. Multi-Unit (detached)

Multi-Unit (attached)
Apartments

Single Family (Soil Group C)

1/8 Acre
1/4 Acre
1/3 Acre
1/2 Acre
3/4 Acre
1 Acre

Multi-Family (Soil Group C)

Multi-Unit (detached)
Multi-Unit (attached)
Apartments

~ Single-Family (Soil Group B)

1/8 Acre
1/4 Acre
1/3 Acre
1/2 Acre
3/4 Acre
1 Acre

Multi-Family (Soil Group B)

Multi-Unit (detached)
Multi-Unit (attached)
Apartments

(3 pages)

Percent Frequency

Impervious 2 2 10 100
95 0.84 0.85 0.87 0.91
70 0.68 0.69 0.73 0.80
50 0.57 0.61 0.66 0.79
38 0.50 0.54 0.62 0.76
30 0.46 0.50 0.59 0.73
25 0.42 0.48 0.56 0.72
22 0.42 0.46 0.55 0.71
20 0.41 0.45 0.54 0.7
60 0.62 0.66 0.72 0.82
65 0.64 0.68 0.73 0.83
75 0.70 0.73 0.79 0.86
50 0.55 0.58 0.64 . 0.73
38 - 0.48 0.51 0.57 . 0.6
30 0.43 0.46 0.53 0.65
25 0.40 0.43 0.50 0.63
22 0.39 0.42 0.49 0.62
20 0.37 0.40 0.48 0.61
60 0.60 0.63 0.69 0.77
65 0.63 0.66 0.7 0.79
75 0.68 0.72 0.77 0.83
50 0.52 0.54 0.59 0.67
38 0.44 0.46 0.52 0.61
30 0.39 0.41 0.47 0.57
25 0.36 0.38 0.44 0.54
22 0.34 0.36 0.42 0.52
20 0.33 0.35 0.40 0.51
60 0.58 0.60 0.65 0.72
65 0.61 0.64 0.68 0.75
75 0.67 0.70 0.74 0.80
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April 15, 1986

{7 : ) . ATTACHMENT A
r‘\h_; : DRAINAGE CRITERIA MANUAL
Zj‘ - | CITY OF WICHITA, KANSAS

RAINFALL INTENSITY TABLE FOR SEDGWICK COUNTY, KANSAS

The following tabulation contains rainfall intensity in inches
per hour as derived from ESSA Weather Bureau Technical Paper
40 Modified to NWS Hydro-35, 1977 During First Hour

DURATION RETURN PERIODS OF

@ IN MINUTES 1-YR 2-YR . 5-YR 10-YR 25-YR 50-YR 100-YR

5  4.18 5.57 6.53 7.41 8.52 9.48 10.32
6 3.99 5.32 6.25 7.09 8.16 . 9.09 9.89
7 3.8 5.09 5199 6.81 7.84 - 8.74 9.50
8 3.66 4.89 5.75  6.55 7.55 8.2 = ~ 9.15
9 3.52 4.70 5.54 6.31 7.28 8.13 8.83
o 10 3.39 4.52 5.34 6.09 7.04 7.86 8.54
J 1 3.27 4.36 5.16 5.89 6.81 7.61 8.27
- 12 3.18 4.21 4.99 - 5.71 6.60 7.38 8.02
e 13 3.05 . 4.08 4.84 | 5.53 6.41 7.7 7.79
b 14 2.96 3.95 4.69 | 5.37 6.23 6.97 7.57
o 15 2.87  3.83 4.56 - 5,22 6.06 6.78 7.37
A I 2.78 3.72 4,43 5.08 5.90 6.60 7.18
{;j*\/f 17 2.7 3.61 4.3 4.95 5.75 6.44 7.00
S 18 2.63 3.51 4.20 4.83 5.61  6.29 6.84
5 19 2.56 3.42 4.10 8.7 5.47 6.14 6.68
{J;~ 20 2.50 3.33 4.00 4.60 '5.35 6.00 6.53
b 21 2.44 3.25 3.90 4.50 5.23 5.87 6.39
F 22 2.38 3.17 3.81 4.40 5.12 5.75 6.26
= 23 2.32 3.10 3.73 4.3] 5.01. 5.63 6.13
(}5 24 2.27  3.03 3.65 4,22 4,91 5,52 6.01
A 25 2.22 2.96 3.57 4.13 4.8 5.41 5.90
o 26 . 2.20 2.90 3.50 4.05 4.72 5.3 5.79
zi}' » 27 2.16 2.84 3.43 3.98 4.63  5.21 5.69
- 28 2.14 2.78 3.37 3.90 4.55 5,12 5.59
- 29 2.11 2.72 3.30 3.83 4.47 5.03 5.49
o 30 2.08 2.67  3.24 3.76 4.39 4.94 ' 5.40
[l 31 .2.08 2.62 . 3.19 3.70 4.32 4.86 5.32
- 32 2.02 2.57  3.10 3.63 4.25 4.79 5.22
~ 33 1.99 2.52 3.05 3.57 4.18 4.7 5.14
f],. 34 1.96 2.48 3.01 3.51 4.1 4.63 5.07
. 35 1.93 2.44 2.98 3.46 4.05 4.56 5.00
- %6 1.91 2.39 2.93 3.41 3.99 4.50 4.93
[} 37 1.89 2.35 2.88 3.36 3.93 4.43 4.86
L 38 1.87 2.32 2.84 3.3 3.87 4,37 4.79
\ 39 . 1.85 2.28 2.80 3.26 3.82 4.31 4,73
£ a0 1.83 2.24 2.76 3.22 3.76 4.25 4.66
'S 41 1,81 2.21 2.72 3.17 3.7 4.19 4.60
o 42 1.79 2.18 2.68 3.13 3.66 4.13 4.54
- . 43 1.77 2.14 2.64 3.09 3.61 4.08 4,49
[] a4 1.75 2.1 2.6 3.05 3.57 4.03 4.43
< 45 1.73 2.08 2.57 3.0 3.52 3.98 4,38
Q Page. 7
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EXISTING CONDITIONS
HEC-1 OUTPUT
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FLOOD HYDROGRAPH PACKAGE HEC-1 {IBM XT 512K VERSION) -FEB 1,1983
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 409 SECOND STREET, DAVIS, CA. 9361b
1333 :

THIS HEC-1 VERSION CONTAINS ALL OPTIONS EXCEPT ECONOMICS, AND THE NUMBER OF PLANS ARE REDUCED TO 3

HEC-1 INPUT PAGE 1

11 PR ) PN 2iveiaas Juvesans o000 Y PP P N Ferenaall

10 EXISTING CONDITION - TOWNE PARC 3rd AND FUTURE ADDITION
ID 100 YR - 24 HR. STORN

1D A:TP4EX. IN/OUT

D

I7 10 0 0 143

Kk TRIB-i

KM COMPUTING RUNOFF HYDROGRAPH FOR THE AREA CONTRIBUTING T0
KM INLET AT THE NORTHEAST CORNER OF MAFB HOUSING ADDITION
PB 0

IN 50

PC  0.00 0.0585 0.1287 0.126 0.312 0.419 0.566 0.712 0.858 1.033
PC  1.297 1.641 3,705 5.811 6,201 5.503 6,747 6.937 7.108 7.2%0
PC 7.371  7.487 7.600 7.703 7.800

BA 0.0431

Ls 0 B4 0

up 0.45

1 :

1113
FLOOD HYDROGRAPH PACKAGE HEC-t (IBM XT 512K VERSION) -FEB 1,1985
U.S. ARMY CDRPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 9541b
1
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o

i06<Yﬁv; é4 HR. STORM

A: TP4EX, INJOUT
IT HYDROGRAPH TIME DATA

NMIN 10 MINUTES IN COMPUTATION INTERVAL

IDATE 1 0 STARTING DATE

ITINE 0000 STARTING TIME

NG 145 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2 0 ENDING DATE ‘.
NDTIME 0000 ENDING TIME

COMPUTATION INTERVAL .17 HOURS
TOTAL TIME BASE  24.00 HOURS

« ENBLISH UNITS

ERE BED RER KRR REE SRR D00 PRX SRS UXE NER SRR AHL BER SNL RRR NEQ RKD RBX BER URE RRX BRR BRE KUR SNR ROV KR LXR LUK QN 430 M08

ERLRRLRALRNNX
! '
& KK t  TRIB-! &
5 1
1331383 00841
COMPUTING RUNCFF HYDRDGRAPH FOR THE AREA CONTRIBUTING TO
INLET AT THE NORTHEAST CORNER OF MAFB HOUSING ADDITION

10 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 60 TIME INTERVAL IN MINUTES
JXDATE 0 STARTING DATE
JITINE 0 STARTING TIME

SUBBASIN RUNOFF DATA

14 BA SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA

PRECIPITATION DATA

9 pB STORM 7.80 BASIN TOTAL PRECIPITATION
1 Pl INCREMENTAL PRECIPITATION PATTERN
: .01 .01 .01 .01 .01 .01 .01 .01 .01 .01
.01 .01 .00 .00 .00 .00 .00 .00 .03 ,03
.03 .03 .03 .03 .02 .02 .02 .02 .02 .02
.02 .02 .02 .02 .02 .02 .02 .02 .02 .02
.02 .02 .02 .02 .02 .02 .02 .02 .03 .03
.03 .03 .03 .03 .04 .04 04 .04 .04 .04
.06 .0 .06 .06 .06 .0 34 .34 .34 .34
J34 .34 .35 .35 .35 35 .35 .35 .07 .07
.07 .07 .07 .07 .05 .05 05 .05 .05 .05
.04 .04 .04 04 08 L08 .03 .03 .03 .03
.03 .03 .03 .03 .03 .03 .03 .03 .02 .02
.02 .02 .02 .02 .02 .02 .02 .02 ,02 .02
.02 .02 .02 .02 .02 .02 .02 .02 .02 .02
.02 .02 .02 .02 .02 .02 .02 .02 .02 .02
.02 .02 .02 .02
15 1§ SCS LOSS RATE )
STRIL .38 INITIAL ABSTRACTION
CRUNBR 84,00 CURVE NUMBER

RTINP .00 PERCENT IMPERVIOUS AREA P 5 6



Ty Ch O O OO

i S s A Ot S s N e S G Y

=

16 D

WARNING 81 TIME INTERVAL 15 BREATER THAN .29%LAG

SCS DIMENSIONLESS UNITGRAPH

8.
i,

TLAG

21.
1.

.45 LAG

39.
0.

3

3,
0.

UNIT HYDROGRAPH

1t

'

15 END-OF-PERIOD ORDINATES

24,
0.

13.

8.

3,

2.
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0000
0e10
0020
0030
0040
0050
0100
0110
0120
0130
0140
0150
0200
0210
0220
0230
0240
0250
0300
0310
0320
0330
0340
0350
0400
0410
0420
0430
0440
0450
0500
0310
0520
0530
0540
0850
0600
0610
0620
0630
0640
0650
0700
0710
0720

i
2
3
‘
3
b
7
8

9
10
1
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15
1
17
18
19
20
2
22
23
2%
25
2
7
28
29
30
3
32
33
3
35
36
37
38
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40
M
82
3
"
45

RAIN

.00
.01
.01
01
.01
.01
01
.01
.01
.01
01
.00
01
.00
.00
00
.00
.00
.00
.03
.03
03
.03
03
.03
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.02
.02
02
.02
02
.02
.02
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.02
.02
.02
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.02
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.03
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.02
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.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02

.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
00
00
.00
.00
«00
.00
.00
00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.01
.01
.01
01

Cowp @

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
Q.
0.
0.

L

L
L
L
L
L
L
1
L
L
1
]
!
L
L
'
'
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!
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1400
1410
1420
1430
1440
1450
1500
1510
1520
1530
1540
1350
1600
1610
1620
1630
1640
1630
1700
1710
1720
1730
1780

1750

1800
{810
1820
1830
1840
1850
1900
1910
1920
1930

amaa

74
75
76
17
78
79
80
81
82
83
B4
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
1
112
113
114
115
116
117
118

RAIN

.35
33
.39
33
35
35
.07
.07
07
07
97
.07
.03
.05
05
.03
05
.05
.04
.04
.04
.04
.04
.04
.03
.03
.03
.03
.03
.03
.03
03
.03
.03
03
.03
.02
.02
02
.02
.02
02
.02
.02
.02

AR

L0SS EXCESS

.04
.04
03
03
03
.02
»00
.00
.00
.00
.00
.00
00
.00
.00
.00
00
.00
.00
.00
.00
.00
00

00
.00
.00
.00
.00
.00

00
.00

.00
.00
.00
.00
.00
00
00
00
.00

.00

An

.31
)
32
.32
.32
.33
06
.06
.06
.06
06
.06
09
05
03
.05
.08
05
.04
.04
.04
.04
04
.04
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.02
.02
.02
.02
.02
02
.02
.02
02

AR
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46,
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30,
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3.
44,
34.
23,
19.
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13,

-
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1 0740 47 .02 .02 .04 1. t t 1950 120 .02 .00 02 3.
i 0750 48 .02 .02 01 1. ' ! 2000 124 02 .00 02 3.
1 0800 49 .02 .02 0L 1. $ i 2010 122 .02 00 .02 3.
{ 0810 50 03 .02 01 1. L 1 2020 123 .02 .00 .02 3.
1 0820 5t .03 .02 01 1. L 1 2030 124 .02 .00 .02 3.
1 0830 352 .03 .02 01 2. ' i 2040 125 02 .00 .02 3.
1 0840 33 .03 .02 01 2. L 1 2050 126 .02 00 .02 3.
1 0850 54 .03 .02 01 2. L t 2100 127 02 .00 .02 3.
1 0900 53 03 .02 .01 2. L i 2116 128 .02 00 .02 3.
1 0910 36 .04 .02 .02 2. L ! 2020 129 02 .00 .02 3.
1 0920 37 04 .02 .02 2. L { 2130 130 .02 .00 .02 3.
i 0930 58 .04 .02 02 3. ' { 2140 138 .02 .00 .02 3.
i 0940 539 .04 .02 .02 3. ' i 2150 132 .02 .00 .02 3.
! 0950 &0 04 .02 02 3. ' { 2200 133 .02 .00 .02 3.
4 1000 &4 04 .02 .02 3. ' ! 2210 134 .02 .00 02 3
) 1010 62 06 .03 .03 3. L ! 2220 133 .02 .00 02 3.
1 1020 63 06 .02 .03 4, L 1 2230 138 .02 .00 .02 3.
1 1030 &4 .06 .02 03 4. L 1 2200 137 .02 .00 .02 3,
1 1040 &5 .06 02 .03 3. L 1 2250 1318 .02 00 .02 3.
{ 1050 66 .06 .02 .04 5, L i 2300 139 .02 .00 .02 3.
1 1100 &7 .06 02 .04 3. L4 1 2310 140 02 .00 .02 3.
1 1110 68 34 A1 23 7. H 1 2320 14t .02 .00 .02 3.
i 1120 89 .34 .09 25 13. ' 1 2330 142 D2 000 02 3.
1 1130 70 .34 .08 .27 21, ! ! 2340 143 .02 .00 .02 3.
i 1180 N1 .34 07 .28 29, L i 2350 144 .02 .00 .02 3.
! 1150 72 34 06 .29 36, ' 2 0000 145 .02 .00 .02 3.
! 1200 73 34 05 .30 40. '

4
e e et a Rt aaad Rt e R i Ra iR e Rt iiiteadsiitaqdsiieisiitoaasotinsssitiasisiitasseiitnctifitentitiestiizissiiitstyl]

TOTAL RAINFALL =  7.80, TOTAL LOSS =  1.89, TOTAL EXCESS =  5.91

-+

PEAK FLOW - TIME HAXINUM AVERAGE FLOW
6-HR 24-HR - 72-HR 24.00-HR
{CFS) {HR)
(CFS)
+ 32, 13.00 21, 7. 7. 1.
( INCHES) 4.592 5.8489 3.849 5.849
(AC-FT) i1, 13. 13, 13.
CUMULATIVE AREA = .04 58 M1

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SOUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN HAXINUM TIME OF
OPERATION STATION FLOW PEAK AREA STABE HAX STAGE
6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
TRIB-1 32, 13.00 21, T. 1. 04

113 NORMAL END OF HEC-1 $18
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SECTION I1I

ALTERNATE "A"
DETENTION POND DESIGN

The Detention Pond is to be located within a proposed park on
a 4.3-acre site as shown on the Drainage Plan. The west 240 feet
(2.45 acres) of the Detention Pond site is within property acquired by
MAFB for the purpose of drainage improvements. Implementation of
this alternate presumes that an agreement for acquisition of this
property by the developer can be reached with MAFB. The developer
is currently negotiating with the Wichita Board of Park Commissioners
for development of the site as a public park.

This plan will provide reliief for the MAFB housing area from
existing flooding problems, by diverting much of the sheet runoff
from the area east of the housing addition into the Detention Pond.
This will both reduce the peak discharge rate and delay the peak
by several minutes.

The pond will be maintained with a permanent pool at elevation
198.2 and a water surface area of 0.67 acres. This elevation was usec
as the base elevation for flood routing through the detention pond,
assuming a full pond at the time of design storm occurence.

Runoff will enter the pond at three locations from the north,
east, and south. The reduced discharge from the pond will fiow
to the west and connect to an existing storm sewer inlet on MAFB
property. Comparison of the HEC-1 output indicates a reduction of
the peak discharge (Ql00) at the pond outlet from 52 cfs under exist-
ing conditions to 25 cfs under developed conditions. This reduction
should significantly improve the flood situation in the MAFB housing
area.

Input/output data for the HEC-1 propram is summarized as follows:

Existing Conditions Developed Conditions
Drainage Area 27.6 Acres (0.0431 s.m.) 32.6 Acres (0.0509 s.m.})
SCS Curve no. 84 92
Peak Discharge 52 cfs 25 cfs
Maximum Storage ' - 9 Ac.-ft.
Maximum Stage - Elev. 204.7

(More detailed data may be read from the attached HEC-1 output).

Page 9
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POND DISCHARGE PIPE

Using 21" R.C.P., discharge values were determined by the U.S.
Dept. of Transportation "Hydraulic Charts for the Selection of
Highway Culverts” (See Page 11); inlet control assumed.

Depth (feet) Elevation HW/D Q (cfs)
0 198.2 - 0
i 199.2 0.57 3.5
2 200.2 1.14 10.0
3 201.2 1.71 15.5
4 202.2 2.29 19.4
5 203.2 2.86 21.8
6 204.2 3.43 24.6
7 205.2 4.00 26.0
Maximum design discharge = 25 cfs elevation 204.7.

The top of dike along the west side of the pond will be at ele-
vation 205.7 (minimum), providing a freeboard of >= 1.0 foot. The
shape of the pond may vary from the Plan, but the final design will
provide equivalent flood storage at the elevation and discharge
indicated. )

Page 10
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ALTERNATE “A
HEC-1 OUTPUT
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FLOOD HYDROGRAPH PACKAGE HEC-1 {IBM XT 512K VERSION) -FEB 1,1985
U.5. ARMY CORPS OF ENGINEERS, THE HYDROLDGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 93616

1

mn

THIS HEC-1 VERSION CONTAINS ALL OPTIONS EXCEPT ECONOMICS, AND THE NUMBER OF PLANS ARE REDUCED T0 3

|1 A 2iceinns Jeeveseddiiiiinidini,

1D IMPROVED CONDITION - TOWNE PARC 3RD AND FUTURE ADDITIONS

HEC-1 INP

ID 100 YR - 24 HR, STORM
ID AL TP ZRIINADLT

I7 10

KK TRIB-1

KM  COMPUTING RUNOFF HYDROGRAPH FOR THE AREA CONTRIBUTING T0

KM DETENTI
PB 0
IN 60
PC 0,00
PC 1.297
PC  7.311
BA 0.0309
LS 0
114 150
RK 1550
KK POND
RS 1
54 b7
SE 198.2
5@ 0
SE 198.2
il

0 0 145

ON POND IN PARK AREA

0.0585 0.1287 0.126 0.
1.641 3705 5.811 &
7.487 7.600 7.703 7.

92 0
0.02  0.23 100
0.01 0.013 0.0509 T

ELEV  198.2 ¢
.80 99 L9 1
199 200 201
3.9 10 14,5
199.2  200.2 20i.2 20

!

ur

312 0.419
201 6.303
800

RAP 10

A0 1,63
202 203
19 20

2.2 203.2

m

0.566
6.747

1.87
204
24
204.2

0.712
6.937

NO

2.13
205
24
205.2

0.838
7.108

FLOOD HYDROGRAPH PACKAGE HEC-! {IBM XT 512K VERSION) -FEB 1,1985
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 93614

m

IMPROVED CONDITION - TONNE PARC JRD AND FUTURE ADDITIONS

100 YR - 2

HYDROGRAPH TINME DATA
NMIN

4 HR. STORM

10 MINHNTEG TN CNMPUTATINN

INTERUAL

Y N N T 10

1.053
1.250

PAGE 1
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ITINE 0000 STARTING TIME
NG 145 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTINE 0000 ENDING TIME

COMPUTATION INTERVAL .17 HOURS
TOTAL TIME BASE  24.00 HOURS

ENBLISH UNITS

TEX RBX RRS BRE BB KER REE BRX SRX RRE DRX RXY LRXORRX RRL BEY BB RRE NBL BBL RYE RBE SRL ORI BIT RRY BES RIX RIX ONIX MR LD AR

FLLIRRRIRINNLS

1 L
3 KK t  TRIB-1 1

$ L

i

\ COMPUTING RUNDFF HYDROGRAPH FOR THE AREA CONTRIBUTING TO
DETENTION POND IN PARK AREA

9 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 60 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIRE 0 STARTING TIME

SUBBASIN RUNOFF DATA

13 BA SUBBASIN CHARACTERISTICS
TAREA .05 SUBBASIN AREA

PRECIPITATION DATA

8 PB STORM 7.80 BASIN TOTAL PRECIPITATION
10 Pl INCREMENTAL PRECIPITATION PATTERN
.01 .01 .01 .01 .01 01 .01 01 01 01
01 01 .00 00 .00 .00 .00 .00 .03 .03
.03 03 .03 03 .02 .02 02 .02 .02 02
02 .02 .02 .02 .02 .02 .02 .02 .02 02
.02 .02 .02 .02 02 .02 .02 .02 03 .03
03 03 .03 .03 .04 04 .04 04 .04 04
.06 .06 06 .04 06 .06 .34 .34 .34 34
.34 34 .33 39 33 33 .35 .33 .07 .07
.07 07 .07 07 .09 .05 .05 05 .05 03
04 .04 .04 .04 04 .04 .03 .03 03 .03
.03 .03 .03 .03 03 .03 .03 .03 .02 .02
.02 .02 .02 .02 .02 .02 .02 .02 .02 .02
.02 .02 .02 .02 .02 02 .02 02 .02 .02
.02 .02 .02 .02 .02 .02 .02 .02 .02 .02
.02 .02 .02 .02 '
14 L5 5CS LOSS RATE
STRTL .17 INITIAL ABSTRACTION
CRVNBR 92.00 CURVE NUMBER
RTINP .00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE

15 UK OVERLAND-FLOW ELEMENT NO. |
L 150. OVERLAND FLOW LENGTH
§ .0200 SLOPE
N .250 ROUGHNESS COEFFICIENT

A 100_0  PFRCFNT NF SIRRASIN P28
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16 RK

ARIN CHANNEL

L
§
N

ca
SHAPE
L1

1

RUPSTA

1530.
0100
013
05
TRAP
10.00
1.00
NG

COMPUTED KINEMATIC PARAMETERS
ELEMENT

!
3

ALPHA
.B429
3.0869

1.667
1.479

CHANNEL LENGTH

SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE

ROUTE UPSTREAM HYDROGRAPH

N

DT (HIN)
10.00
10.00

n

DX (FT)

R R R R R T RO RSB RN RN IR L IR R R AN R RN RN R N AR R RIRIIRIBARRRRRRRIRIRIININY

HYDROGRAPH AT STATION

TRIB-1

T R R R RN R R RN R IR RSN NN IR BB ISRSARASARLISIINIRLININ

DA HON HRMN ORD

0000
0010
0020
0030
0040
0050
0100
0110
0120
0130
0140
0150
0200
0210
0220
0230
0240
0250
0300
0310
- 0320
0330
0340
0350
0400
0410
0420
0430
0440
0450
0300
0510
0520
0330
0340
0330
0600
0610
0620

0630
NALN

-t bt b e bt b e b b bt hen s bt e bt bt e bt b e bt b bt bt bk ket bt b kb prt pa et s et b b pek e b e

0O~ o N B ) e

RPO P R BRI P P PRI e e e b e e bt e bt e
~ O W A N D N0 D N Ol el R R D WO

rJa

D o B I U R 0 R S N O B O I U5 BN B 0 |
S OO~ 0N e R e O D

41

RAIN

00
.01
.01
01
01
.01
01
01
01
01
.0t
01
.01
.00
.00
.00
.00
.00
00
.03
03
.03

.03

.03
03
.02
02
.02
.02
02
.02
02
02
02
.02
02
.02
.02
.02

102
0

LOSS EXCESS

00
01
01
.01
.01
.01
01
01
01
.01
01
.01
01
00
.00
00
00
.00
00
.03
03
.03
03
.03
.02
.01
01
.01
.01
.01
.01
.01
.01
.01
01
01
01
01
.01

.01
M

.00
00
00
00
.00
.00
00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
01
01
.00
01
.01
01
.01
.01
.01
.01
.01
.01
01
.01
.01
.01

.01
01

comp 8

-

DO O 0O D O OO DD DO OO0 D O
- = s = - P » N -

OO DO OO DO
a « & ® e« & = =

1

M PR SR SN SN SR B S SN PO B SR B PR P PO SR SO PR PR M SN Bh S PR PR S SO B D SN MG BN BE B SN S BE PG PR SO P B

B e S e e e =l e e e e R e e I S R e S e i i e T R e e e

DA HON HRMN ORD

1210
1220
1230
1240
1250
1300
1310
1320
1330
1340
1350
1400
1410
1420
1430
1440
1430
1500
1510
1320
1530
1540
1550
1600
1610
1620
1630
1640
1650
1700
1710
1720
1730
1740
1750
1800
1810
1820
1830

1840
1A50

7
75

76

n
78
19
80
81
82
83
84
85
86
87
88
89
90
91
92
33
94
93
94
9
98
99
100
104
102
103
104
103
106
107
108
109
110
111
112

113
114

RAIN

33
35
33
33
.35
33
07
.07
07
.07
.07
.07
.05
03
.03
03
.03
.05
.04
04
.04
.04
.04
.04
03

03

.03
03
.03
.03
.03
03
.03
.03
03
.03
.02
.02
.02

.02
07

LOSS  EXCESS

.01
01
01
01
.01
.01
00
00
00
00
.00
.00
.00
00
.00
00

00

00
.00
00
00
.00
.00
.00
,00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
00
00
.00
.00

.00
n

.34
34
34
34
34
34
.06

.06

.06
.06
0b
.06
.03
035
.03
.03
05
.03
04
.04
.04
.04
.04
04
.03
.03
.03
.03
.03
03

. 403

.03
.03
.03
.03
03
.02
.02
.02

.02
07

conp @

3.
b,
b7.
7.
LY
68,
48,
4.
13,
12,
12.
12,
12,
11.
10.
10.
10.
10.
10.

.

8.

8.

8.

8.

8.

g

rizcC
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0700 43 .02 .01 .01 3. 1910 115 .02 .00 .02
0710 44 (2 01 02 3, 1920 117 02 .00 02 .
0720 43 .02 .04 .02 3. 1930 118 .02 .00 02 .

0730 4% .02 .01 .02
0740 @ .02 01 .02
0750 48 .02 .01 .02
0800 49 .02 .01 .02
0810 350 .03 .01 .02
0820 51 .03 .01 .02
0830 352 03 01 .02
0840 33 .03 01 02
0850 4 .03 .01 .02
0900 35 .03 .01 02
0910 56 .04 .01 03
0920 57 - .04 01 03
0930 58 .04 0 03
0940 59 .04 A1 .03
0950 40 .04 .01 .03
1000 &1 .04 .01 .03
1010 62 06 .01 05
1020 &3 .06 0t .03
1030 &4 06 .01 .09
1040 65 08 01 .05
1030 66 .06 .01 .03
1100 &7 06 01 03
1110 &8 .34 .04 30

1940 119 .02 .00 .02
1950 120 .02 .00 .02
2000 12t 02 .00 .02
2010 122 .02 .00 .02
2020 123 .02 .00 .02
2030 124 .02 .00 .02
2040 125 .02 .00 02
2050 126 .02 .00 .02
2100 127 .02 .00 .02
2110 128 .02 .00 .02
- 2120 129 .02 .00 .02
2130 130 .02 .00 .02
2140 131 .02 .00 .02
2150 132 .02 .00 .02
2200 133 .02 .00 .02
L2210 134 .02 .00 02
2220 135 .02 .00 .02
2230 136 .02 .00 .02
2240 137 .02 .00 .02
2250 138 .02 000 .02
2300 139 .02 .00 .02
2310 140 .02 .00 .02
2320 141 .02 .00 .02

Q@QQQND‘O‘&O‘UU@-&#&&WCJMMOJM

P -« . " e e e - o « o = e e a
PO = s = e b b e e b e b b b e bt bt o fe bea s e b bt bt bee e et e b e
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1120 69 .34 03 .31 30. 2330 142 02 00 .02 .
1130 70 34 .03 .32 39. 2340 143 .02 00 .02 .
1140 71 34 02 .32 62, 2350 144 .02 .00 .02 .
1150 72 34 02 33 3. 0000 145 .02 .00 .02

......‘.._...,.‘._.-._.;_.,..MHHHMPHHH»._.»H._._HMHHHHHH
TE SR SN SR SR DR SH B PR PR B DG DR Bt S B S B SE P PN P S DE S BE MM b e be Sw s w

1200 73 34 .01 .33 b4,
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TOTAL RAINFALL = 7.80, TOTAL LOSS = .95, TOTAL EXCESS =  6.85
PEAK FLOW TIHE * MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.00-HR
+  {CFS) (HR)
(CFS)
+ 68, 13.17 28, 9. 9. 9.
(INCHES) = 5.119 b.bbb 6.6b66 b.6b6
(RC-FT) 14, 18. 18, 18,
CUMULATIVE AREA = .05 58 MI

BED KED IEE SBE BRE NBE BRE SRS QAL RRE BRE SBE SRS SSD BKX RED KRN SBX ASQ SNK G380 SES UBE S35 $85 S8 £33 DT A3 £88 833 S84 4N4

TRERTERITAILY,

t $
17kt POND §

1 $

ISSBRRRIRRLLS

HYDRDGRAPH ROUTING DATA

18 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYp ELEV TYPE OF INITIAL CONDITION

RSVRIC 198.20 INITIAL CONDITION
1 N0 MARYING R ANR N FNEEETCTENT PI12D
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19 5A AREA J .8 1.0 1.2 1.4 1.6 1.9 2.1

20 St ELEVATION 198.20  199.00  200.00  201.00 202,00  203.00 204,00  205.00

21 58 DISCHARGE 0. 4, 10. 13. 19. 20, 24, 26.

22 St ELEVATION  198.20  199.20  200.20  201.20 202,20  203.20  204.20  205.20
1

COMPUTED STORAGE-ELEVATION DATA

STORAGE 00 .39 1.48 2,37 3.8 9.38 7.12 9.12
ELEVATION 198,20 199.00  200.00  201.00  202.00  203.00  204.00  205.60

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 00 .39 .73 1.48 1.48 2.31 2.81 3.86 4.15 3.38
QUTFLOW 00 2,80 3.50 8.70 10.00 13.80 14.50 18.10 19.00 19.80
ELEVATION 198.20  199.00  199.20  200.00  200.20  201.00  201.20  202.00 202,20  203.00
STORAGE 5.71 7.12 7.50 9.12 9.33
QUTFLOW 20,00 23.20 24,00 25,60 26.00
LEVATION 203.20  204.00  204.20  205.00  205.20
S R R RN RN AR B AR SRR BB a R R RN T asssaRsasssssuassaansssnsnssssassssssissssy
HYDROGRAPH AT STATION POND

R R R R R R I BRI R R IR R B R R R SRt as st e ntnssaasssssssanasssasssss

! H
DA MON HREN ORD OUTFLOW STORAGE  STAGE 8 DA MON HRMN DRD OUTFLOW STORAGE  STASE f DA MON HRMN ORD OUTFLOW STORAGE  STAGE
H '

1 0000 1 0. L0 198,21 | 0810 350 ‘2. 4 198.7 3 | 1620 99 20, 3.9 203,18
t 0010 2 0. Q0 198,21 | 0820 31 2. A 19878 1 1630 100 20. 3.3 203.0
1 0020 3 0. 0 198,21 ¢ 0830 52 2. A4 19878 L 1640 101 20, 3.2 202.9
| G030 4 0. O 198,28 1 0840 353 2. .4 198,81 | 1650 102 20, 3.0 202.7
1 0040 35 0. O 198,21 1 0850 54 2. 919888 1 1700 103 1. 4.8 202.6
1 0050 & 0. Q0 198,21 1 0900 55 2. J 19891 1 1710 104 19. 4.6 202.5
1 0100 7 0. 00 198,21 | 0916 56 2. O 19891 1720 105 19. 4.4 202.4
i 0110 8 0. 00 198,28 | 0920 57 3. 3 198,98 1730 106 19. 4.2 202.3
1 0120 9 0. 0. 198.28% 1 0930 9B 3. b 199.03 1 1740 107 19. 4.1 202.1
1 0130 10 0. 0 198.2¢ 1t 0940 59 3. b0 19901 1750 108 18. 3.9 202.0
1 0140 1 0. 0 198,21 1 0930 60 3. S0 19908 1 1800 109 18, 3.7 201.9
1 0150 12 0. 0 198,211 1000 bt 3. J 019908 1 1810 110 17. 3.6 201.8
1 0200 13 0. 0 198,21 1 1010 &2 3 Jo199.28 1 1820 111 16, 3.4 201.6
1 0210 14 0. 0 198,28 | 1020 63 4, B8 199.2% 1 1830 112 16. 3.2 201.5
1 0220 15 0. 0 198.2¢ 1 1030 64 4, 8 199.31 | 1840 113 13. .00 2014
! 0230 16 0. 0 198,21 1 1040 65 4. 9 19938 1850 114 13. 2.9 201.3
1 0240 17 0. 0 198,21 ) 1050 &6 3. g 19941 1900 115 14, 2.8 201.2
1 0250 18 0, 0 198.21% 1 1100 67 3. 1.0 199.3 1 1 1910 116 14, 2.7 201,17
1 0300 19 0. L0 19828 1110 &8 6. 1.0 199.58 1 1920 117 14, 2.3 201.0
1 0310 20 0. 0 198,21 ) 1120 &9 7. 1.2 1997 ¢ 1 1930 118 13. 2.4 200.9
1 0320 21 0. DO 198.2 1 | 1130 70 10. 1.7 20,2 % ¢ 1940 119 13. 2.3 200.8
i 0330 22 0. 0 198,24 1 1140 N1 13. 2.4 200818 1 1950 120 12, 2.2 200.7
1 0340 23 0. 0 0198.2 8 8 1150 72 15. 3.1 20140 | 2000 121 12. 2.1 200.8
1 0330 2 0. 0 198,21 | 1200 73 18. 3.7 201,98 1 2010 122 11, 2.0 200.5
{ 0400 25 0. SO0 198,21 | 1210 74 19. 4.3 202,38 1 2020 123 11. 1.9 200.4
1 0410 26 0. L0 198.21 1220 75 20, 5.0 202.74 1 2030 124 10, 1.8 2003
1 0420 27 0. 0 198.2 ¢ 1 1230 76 20, 3.6 20318 1 2040 125 10. 1.7 200.2
1 0430 28 0. L0 19823 | 1280 77 21, 6.3 203.5% 1 2050 126 10, 1.6 200.1
1 0440 29 0. 00 198,21 1250 78 23, 6.9 203,98 1 2100 127 9. 1.5 200.1
1 0430 30 0. 0 198.2¢ 1300 79 24, 7.5 204,24 1 2110 128 9. 1.5 200.0
1 0500 31 0. 0 198.21 1 1310 80 25, 8.1 - 204.58 1 2120 129 8. 1.4 199.9
1 nRtn 12 n n 190 2 ¢ 190 o n8 -3 04 T s 71TA 170 [ [ 100 o



s SO s S e T o S e Y e O o W e K s J et N s e T s A o W e B e B e B i R e

1 0520 33 0, 00 198,31 L 130 82 9. P IYATE SR S PALIIRNIYY l. Lo 1Y7.0
1 0330 4 0. Jd 01983t | 1340 83 25+ B.4 20461 | 2150 132 7. 1.2 199.7
1 0540 33 0. A0 198,31 1 1350 84 23, 8.2 204,51 | 2200 133 7. 1.2 199.7
i 0350 36 0, A 198,38 1 1400 85 25, 8.0 20451 | 2210 134 b, 1.2 199.4
1 0600 37 0. Q19831 | 1410 86 . 24, 7.9 204,48 1 2220 133 b, 1.1 199.6
1 0610 3B 1. 4 198,41 1420 87 24, 7.7 20433 1 2230 136 5. 1.1 199.6
! 0620 39 1. d 198,43 | 1430 88 24, 7.5 204.2% 1| 2240 137 6. 1.1 199.3
1 0630 40 1. .2 198,41 1 1440 89 24, 7.3 204,18 1 - 2250 138 3. 1.0 199.5
i 0640 41 1. 2 198.41%1 | 1430 90 23, 7.1 204,01 1 2300 139 3. 1.0 199.5
1 0650 42 1. 2 19851 1 1500 91 23. 5.9 203.9% 1 2310 140 9. 1.0 199.4
1 0700 43 1. 2 198,51 1 1510 92 22, 5.8 203.81 | 2320 141 3. 90 199.4
i 0710 44 i, .2 198,51 1 1520 93 22. b6 203.7% 1 2330 142 3. 9 199.4
1 0720 45 1. J0 19860 1530 94 22, 6.4 203,61 1 2340 143 3. 90 199.4
1 0730 44 1. 3 198,68 1540 99 21, 6.2 203.5% 2350 144 4, 9 1993
1 0740 47 1. S 19868 1 1550 9% 21, 6.0 203.413 2 0000 145 4. 901993
i 0750 48 2, 3 198,61 | 1600 97 20. .3 203.31%
i 0800 49 2 198,78 1610 98 20. 3.7 203.2 %

H H

!tt!llltllll!XX!l!lltt!!!lel!Xl!ll!l!lt!ll!l!l!lllllll!lttllllll!!ll!l!!!ll!ll!!lllXlll!X!lllll!!!!ltlll!tlllllll!!X!!l!lll!!tl!!t

PEAK FLOW TIHE MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 28.00-HR
+  (CFS) {(HR)
{CFS) .
+ 23, 13.30 22, 9. 9. 9.
{ INCHES) 3.936 b.347 b.347 6.347
{AC-FT} i1. 17, 17. 17,
PEAK STORABE  TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.00-HR
+ ({AC-FT) (HR}
9. 13.50 b, 2. 2. 2.
PEAK STABE  TIME MAXINUM AVERAGE STABE
6-HR 24-HR 72-HR 24.00-HR
+  (FEET) {HR)
204,71 13.50 203.43 200.24 200,24 200,24
CUMULATIVE AREA = .03 50 NI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXINUM PERIOD BASIN RAXINUM TIME OF

OPERATION STATION  FLON  PEAK AREA  STABE  MAX STAGE
+ 6-HOUR  24-HOUR  72-HOUR
HYDROGRAPH AT
' TRIB-1 58, 13.17 28. 9. 9, .05
ROUTED T0 _
+ POND 25, 13.50 2. 9. g, .08
+ 208,71 13.50

¥13 NORMAL END OF HEC-1 #838

PI7F
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SECTION III
ALTERNATE "B"
DETENTION POND DESIGN

The Detention Pond is to&ﬁocated within a 2.45 acre site as
shown on the Drainage Plan. The property is owned by MAFB.

The pond will be maintained with a permanent pool at
elevation 198.2 and a water surface area of 0.67 acre. This
elevation was used as the base elevation for flood routing
through the detention pond, assuming a full pond at the time of
design storm occurence.

Runoff will enter the pond at three locations from the north,
east, and south. The reduced discharge from the pond will flow
to the west and connect to an existing storm sewer inlet on MAFB
property. Comparison of the attached HEC_1 output indicates a
reduction of the peak discharge (Q100) from 52 cfs under existing
conditions to 26 cfs under developed conditions. This reduction
should significantly improve the flood situation in the MAFB housing
area.

Inputioutput data for the HEC-1 program is summarized as follows:

Existing Conditions Developed Conditions
Drainage Area 27.6 Acres (0,0431 s.m.) 29.2 Acres (0.0456 s.m.)
SCS Curve number 84 92
Peak Discharge 52 cfs 26 cfs
Maximum Storage - 9 Ac.-ft.
Maximum Stage - Elev. 205.4

(More detailed data may be read from the attached HEC-1 output).

Page 13
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POND DISCHARGE PIPE

Using 21" R.C.P., discharge values were determined by the
U.S. Dept. of Transportation "Hydraulic Charts for the Selection of
Highway Culverts" (See Page 15); inlet control assumed.

Depth (feet) ‘Elevation HW/D Q (cfs)
0 198.2 - 0
1 199.2 0.57 3.5
2 200.2 1.14 10.0
3 201.2 1.71 15.5
4 202.2 2.29 19.4
5 203.2 2.86 21.8
6 204.2 3.43 24.6
7 205.2 4.00 26.0
8 206.2 4.57 28.0
Maximum design discharge = 26 cfs elevation 205.4

The top dike along the west side of the pond will be at el-
elevation 205.0 (minimum), providing a freeboard of >= 1.0 foot.
The shape of the pond may vary from the Plan, but the final
design will provide equivalent flood storage at the elevation and
discharge indicated.

Page 14
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HEADWATER SCALES 283

REVISED MAY 1964
JAN, 1963

] 0‘00006

o

HW ENTRANCE
D SCALE TYPE
(£} I Square edge with
headwalt
(@) (, 7.1 Groove end with
’ headwall
(3 Groove end
’ projecting

To use scale (2) or (3) project
horlzontally to scale (1), then
use straight Inclined line through
D and Q scales, or reverse os
Hiustroted,

n (2) (3)
6.
: 6.
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FLOOD HYDROGRAPH PACKAGE HEC-1 {IBM XT 312K VERSION} -FEB 11983 _

U.5. ARMY CORPS OF ENGINEERS, THE HYDROLDGIC ENGINEERING CENTER, 509 SECOND STREET, DAVIS, CA. 95614
1

THIS HEC-1 VERSION CONTAINS ALL OPTIONS EXCEFT ECONDRICS, AND THE NUMBER OF PLANS ARE REDUCED T0 3

HEC-1 INPUT PAGE !

Il IMPROVED CONDITION - TOWNE PARC 3RD AND FUTURE ADDITIONS
ID 160 YR - 24 HR. STORM
il A:TPZALIN/DUT

D
IT 10 0 0 143
Kk TRIB-1

KM COMPUTING RUNDFF HYDROGRAPH FOR THE AREA CONTRIBUTING T0

KM DETENTION POND IN PARK AREA

Fi 0

IN 60

PC 0.00 0.0385 0.1287 0.126 0.312 0.419 0,346 0,712 0.858 1.053

P 1.297  1.681 3.705 5.8i1 4.200 4.503 4.747 46,937 7.108 7.250
7 7

PC 7.371  7.487 400 7,703 .800

BA 0.0436 '

LS 0 92 0

UK 136 0.02  0.25 100

RC 1550 0.01 0.013 0.0509  TRAP 10 1 NO
KK POND

RS 1 ELEV 198.2 0

5A b7 .74 .82 RS N 1)) B 05 R ) S P3|
S&  198.2 199 200 201 202 203 204 205

50 0 3.5 16 14.5 19 20 24 26
SE 198.2 199.2 200.2 20f.2 202.2 203.2 204.2 205.2
1l

un

FLOOD HYDROGRAPH PACKABE HEC-1 (IBM XT 512K VERSION) -FEB 1,1985
U.5. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 509 SECOMD STREET, DAVIS, CA. 95614
1314

IMPROVED CONDITION - TOWNE PARC 3RD AND FUTURE ADDITIONS
100 YR - 24 HR, STORM
A:TPZA,IN/OUT



9 HYDROGRAPH TIAE UAIA

NHIN 10" MINUTES IN COMPUTATION INTERVAL
[DATE 1 0 STARTING DATE
ITiME (000 STARTING TIME
NG 145 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 4 ENDING DATE
NDTIME 0000 ENDING TIME
COMFUTATION INTERVAL .17 HOURS

TOTAL TIME BASE 24,00 HOURS

ENBLISH UNITS

PEDRID NRL LR XD RRE BXR SRD ORRE BKE SRR BER RREORRE ORRE SRR SRD SRE RRN KRR BRN SR SRL BAL DNE SR SRS SUE URF QM8 PAE £18 888

3382020000011
1 ¥
5 KK H TRIB-1 1
1 L
nuounannn
COMPUTING RUNOFF HYDROGRAPH FOR THE AREA CONTRIBUTING 7O
DETENTION POND IN PARK AREA

10 IN TIME DATA FOR INPUT TIME SERIES
JEHIN 50 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE

JXTIRE O STARTING TIME
SUBBASIN RUNOFF DATA

14 BA SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA

FRECIPITATION DATA

7 FR STORM 7.80 BASIN TOTAL PRECIPITATION
11 Pl INCREMENTAL PRECIPITATION PATTERN .
.01 01 .01 .01 01 .01 .01 01 ) .01
.01 .01 .00 .00 00 .00 .00 .00 .03 .03
.03 .03 .03 .03 .02 .02 .02 .02 .02 .02
.02 .02 .02 .02 .02 .02 .02 .02 .02 02
.02 .02 .02 .02 .02 .02 .02 .02 .03 .03
.03 03 .03 .03 .04 .04 .04 .04 .04 .04
.06 .04 .06 .06 .06 .06 .34 .34 .34 34
.34 .34 .35 .35 .35 3 .35 .35 .07 .07
.07 07 .07 .07 .05 .05 .05 .05 .05 .05
.04 .04 .04 .04 .04 .04 .03 .03 .03 .03
.03 .03 .03 .03 .03 .03 .03 .03 .02 .02
.02 .02 .02 .02 02 .02 .02 .02 .02 .02
.02 .02 .02 .02 .02 .02 .02 .02 .02 .02
02 .02 02 .02 .02 .02 .02 .02 .02 .02
.02 .02 .02 .02
15 L5 SCS LOSS RATE
STRTL .17 INITIAL ABSTRACTION
CRYNBR 92.00 CURVE NUMBER
RTINP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
16 UK OVERLAND-FLOW ELEMENT NO. 1

L 130. OVERLAND FLOW LENGTH
§ 0200 SLOPE P.lb B



] <230

PA 106.0
17 Rk HAIN CHANNEL
L 1550.
5 0100
N 013
CA .03
SHAPE TRAP
L] 10.00
z 1.00
RUPSTH NG

COMPUTED KINEMATIC PARAMETERS

ELEMENT ALPHA
t 8429 1,667
3o005.0869 1,479

ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN

CHANNEL LENGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH DR DIAMETER

SIDE SLOPE

ROUTE UPSTREAM HYDROGRAPH

"

Ll DT (MIN) DX {FT)
10.00 75.00
10,00 775,00

HYDROGRAPH AT STATION

'

DA MON HRMN ORD  RAIN  LOSS EXCESS  COMP @ '
1

L0000 1 .00 .00 .00 0. '
foo000 2 .00 .00 .00 i }
0020 3 .00 L0t .00 0. '
10030 4 .01 .01 .00 0. t
L0040 5 .01 .00 .00 0. '
1o00s0 & .00 .00 .00 0. '
L0 7 .01 00 00 0. '
1010 8 el .00 .00 0. !
L0120 % .01 .01 .00 0. '
130 10 .00 L0100 0. 1
Lo 1 .00 .01 .00 0. !
1050 12 .00 00 00 0. i
10200 13 .01 .01 .00 0. i
L0210 M4 .00 .00 .00 0. !
L0220 15 .00 .00 .00 0. 1
t 0230 16 .00 .00 .00 0. '
L 0280 17 .00 .00 .00 Q. '
1025 18 .00 .00 .00 0. '
10300 19 .00 .00 .00 0. 1
too030 200 .03 .03 .00 0. 1
10320 21 .03 .03 .00 0. '
£ 0330 2 .03 .03 .00 0. ;
L0340 23 .03 .03 .00 0. '
030 24 .03 .03 .0t 0. '
10400 25 .03 .02 .01 0. 1
o010 26 .02 .00 .00 0. ’
Yo 27 .02 .of .01 0. '
1 M3 228 .02 .01 .01 0. !
100 29 .02 01 .01 0. '
10450 3 020 00 .0 0. [
1050 31 .02 .01 .01 1. 3
LSl 32 .2 00 L0l L. :
LS I .2 .00 L0l L i
L0830 3 .02 .01 L0l L. '
L0340 35 .02 .01 L0l L. '
L0850 36 .02 .01 .01 L. '
10800 37 .02 .01 .01 2. '
1 0610 3 02 00 L0l 2. '
1 nLIn T0 nn nt N " -

TR1B-1

DA MON HREN ORD

b pa e pem b b b e et e b e e

A b bt e b pet b e e b b e bes fr = b b e bt e e e et e b e

1210
1220
1230
1240
1250
1300
1310
1320
1330
1340
1350
1400
1410
1420
1430
1440
1450
1300
1510
1320
1530
1540
1350
1500
1610
1620
1630
1640
1650
1700
1710
1720
1730
1740
1730
1800
1810
1820

snvA

74
75
76
77
78
79
80
81
82
83
84
83
86
87
B8
89
90
91
92
93
94
93
96
97
98
39
100
101
102
103
104
103
106
107
108
109
110
i

RAIN

.33
33
35
.35
33
33
07
07
07
07
07
.07
035
.05
.03
.03
05
03
.04
.04
04
04
04
.04
.03
.03
03
.03
03
.03
03
.03
.03
03
.03
.03
.02
.02

Anm

LOSS EXCESS

01
01
.01
.01
01
01
.00
00
00
.00
.00
.00
.00
00
.00
00
.00
00
.00
.00
00
00
.00
.00
.00
.00

00
.00
00
.00
.00
.00
.00

aAn

.34
34
.34
3

34
.34
.06
06
.06
.06
.06
.06
.03

05

.03
.03
Rk
.03
.04
.04
04
.04
.04
.04
.03
.03
.03
.03
.03
03
03
.03
.03
.03
03
03
.02
02

CoMp @

38
39
60
60

60.

61
61
38
12
10
i
11
1
10

~O
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1 Ub30  4U 02 L01 LUl Z. i i 1640 113 Y W e .
! 0640 41 02 .01 .01 2. H ! 1850 114 02 .00 .02 4,
1 0630 42 .02 01 .01 2. H 1 1900 1S 02 00 .02 4,
1 0700 43 02 .01 .01 2. H 1 1910 114 02 00 02 §,
i 0710 43 .02 01 .02 2. H 1 1920 117 02 .00 .02 4,
1 0720 45 02 .01 .02 2. L 1 1930 118 02 .00 02 4,
1 0730 44 .02 01 .02 3. H i 1940 119 02 00 .02 LR
1 0740 47 02 .01 .02 3. t 1 1950 120 (02 .Op 02 4.
1 0730 48 02 .01 .02 3. ' 1 2000 121 .02 .00 .02 LR
i 0800 49 02 .0t 02 3. 1 i 2010 122 02 00 .02 3.
1 810 90 .03 .0t 02 3. L 1 2020 123 02 .00 02 3.
1 ¢82¢ 51 03 0t 02 3. H 1 2030 124 2 00 02 3.
1 0830 2 03 01 02 3. H ! 2040 125 .02 00 .02 3.
1 0840 53 K] 0t .02 §, H 1 2050 124 .02 .00 Q02 3.
1 GE30 54 A3 .01 .02 4. ] 1 2100 127 .02 .00 02 3.
1 0906 55 03 Ot 02 4. ' ! 2110 128 .02 00 02 3.
H (6910 3% .04 .01 03 4. 1 i 2120 129 .02 00 .02 3.
1 0920 57 04 01 03 4. H 1 2130 130 iy .00 .02 3.
1 0930 58 04 1) SR X 3, ] 1 2140 131 .02 .00 02 L
1 0940 59 04 0l 03 3. H i 2150 132 02 00 02 3.
1 4930 50 4 01 .03 3. H 1 2200 133 02 A0 .02 3.
1 1000 41 04 .01 03 3. H i 2210 134 02 .00 02 3.
1 610 82 06 01 03 3. H 1 2220 139 .02 .00 .02 3,
1 1020 &3 06 01 .05 b, ' 1 2230 136 .02 .00 02 3.
H 1030 b4 06 i) 03 7. ! ! 2240 137 02 00 .02 3,
1 1040 &5 06 01 03 8. ] 1 2250 138 02 00 02 3.
1 1030 46 b .01 .05 8. H 1 2300 139 .02 00 .02 3.
! 1100 47 08 01 03 8. 1 1 2310 140 (02 .00 .02 3.
1 1110 &8 1) .04 30 8. 4 i 2320 14} .02 .00 .02 J.
1 1120 49 34 03 3l 26, H 1 2330 142 .02 .00 02 3.
i 1130 7 34 03 .32 52, H 1 2340 143 .02 00 .02 3.
1 1140 71 34 02 2 36. H 1 2330 144 02 00 02 2.
1 1180 72 34 02 W33 37, H 2 0000 145 .02 00 .02 3.
1 1200 73 4 .01 33 37. H

!
T R N R R RN R NI R IR R RN RSB R RN N R R R R R RN ST BReR e asssstisasssststtssy

TOTAL RAINFALL = 7.80, TOTAL LDSS = .93, TOTAL EXCESS = 6.85
PEAK FLOK TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 24.00-HR
+  {CFS) {HR]
{CFS)
+ 61, 13.17 23, 8. 8. 8.
{INCHES})  3.119 6,666 6.666 . b.bbb
{AC-FT) 12, 16, 16, 16,
CUMULATIVE AREA = .03 58 Ml

BRE KD BRE EBT DR LRD BXE REE LGB KRE SRR BEQ SRR XBD UKD SRS BRE REX BRE SBY SR8 NN GNE SRY UBX KS3 URF OB KXD OSSR BRX 448

s
H 1
18 XK 1 POND 1
H L
Hunnnn

HYDRGGRAPH ROUTING DATA

19 RS STORAGE ROUTING
NSTPS I NUMBER OF SUBREACHES

1TvP EIEY TVBC NAE INITTIAI FNMDTTINM - 1



NOYNiL 176,44 <IMitiRL LUKV i 1UN

1 .00 WORXING R AND D COEFFICIENT
20 5A AREA .7 g .B 9 1.0 1.1 1.2 1.3
21 §E ELEVATION 198.20  199.00  200.00 201,00  202.00  203.00  204.00  205.00
iz 58 DISCHARSE 0. 4. 10, 13, 19, 20, 24, 26.
23 SE ELEVATION 198.20  199.20 200,20 201.20  202.20  203.20  204.20  205.20
"t

COMPUTED STORAGE-ELEVATION DATA

STORABE 00 36 1.34 2,21 3.17 4,23 3.9 &.b3
ELEVATION 198.20  199.00 200,00  201.00 202,00  203.00 204,00  205.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE .00 .36 J1 1.34 1.3 2.21 2.39 3.17 3.37 4.23
CUTFLOW .00 2.80 3,530 8.70 10.00 13.60 14.50 18.10 19.00 19.80
ELEVATION 198,20 199.00  199.20  200.00  200.20  201.00 201,20 202,00  202.20  203.00

STORABE 4.45
QUTFLOW 20,00

39 3.63 6,63 6.91
23.2
ELEVATION 203.2 20

0 24,00 23.460 26,00

00 204,20 205,00  205.20

B R a e s asas s e s a s s as s s s s s s a bR s asassaas st asnsssssssssnasy
HYDROGRAPH AT STATION POND

B L R R R R R R RN AR R R BB R AR AR R R ISR RN AR RRIRR RS RRRSLIRIRSINIITITIIITY
! 1

DA MON HRMN ORD OUTFLOW STORAGE  STAGE # DA MON HRMN DRD OUTFLON STORAGE  STAGE & DA MON HRMN ORD OUTFLOW STORAGE  STAGE
$ H
1 6000 1 0. Q0 196,21 0810 30 2. S 19868 1 1620 99 19. 3.8 202.8
1 0010 2 0. .0 198.2 1 ¢ 0820 51 2. S 198,78 1 1630 100 19. 3.7 202.9
! 00z 3 0, 00 19821 1 0830 352 2. 4019871 1640 101 19. 3.9 202.3
i 06030 4 0, 0 198,21 1 0840 53 2. 4 198.7 1 1} 1650 102 19. 3.3 202.1
1 0040 5 0. 00 198,21 | 0856 54 2. .4 19881 | 1700 103 18, 3.0 201.9
1 0030 & 0. 00 198,21 | 0900 55 2. .4 198.8% 1 1710 104 17. 2.9 201.8
1 5166 7 0, 00 198,28 1 0910 36 2. 4 198,88 ¢ 1720 103 16. 2.8 201.%
1 0110 8 6. 0 198,21 | 0920 57 2. 9 198,91 1 1730 106 16, 2.6 201.5
1 0120 9 0. 00 198,21 0930 58 2. 3 198,931 1 1740 107 15, 2.9 201.3
1 6130 10 0, O 198,21 1 0940 59 3. g0 199.01 1 1750 108 14, 2.4 201.2
1 0140 11 0. 00 198,21 1 0930 60 3. L0 19908 ] 1800 109 14, 2.2 201.0
1 0150 12 0. 00 198,21 | 1000 41 3. b0 199,01 | 1810 110 13. 2.1 200.9
1 02066 13 0. 00 198,21 1 1010 42 1. b 199011 1820 111 13. 2.0 200.8
1 0210 14 0. 00 198,21 1 1020 43 3. 019908 L 11830 112 12, 1.9 200.7
H 0220 15 0. 0 198.21 1 1030 o4 4. Jo199.28 1840 113 12. 1.8 200.3
{ 230 16 0. 0 198.21 1 1040 63 4, B 19931 | 1830 114 11, 1.7 200.4
1 0240 17 0, 00 198.21 1 1030 66 4, B 19938 1 1900 115 11, 1.6 200.3
1 0250 18 ¢. 0 198,23 1 1100 47 3. 90 19943 1910 116 10, 1.y 200,2
1 0360 19 a. 00 198.21 1110 &8 3, 90 19948 ) 1920 117 10. 1.4 200.1
i 030 2 0. 00 198,21 1120 &9 b, 1.1 199,71 | 1930 118 9. 1.4 200.0
1 0320 21 0. O 198,21 | 1130 70 10, 1.5 200,28 1 1940 119 8. 1.3 200.0
1 0330 2 0, 0 198,23 | 1140 71 13. 2.1 200,91 | 1950 120 8. 1.2 199.9
1 0340 23 0, O 198,28 1 1150 72 16. 2.7 201,58 1 2000 121 7. 1.2 199.8
1 0350 24 0, 00 198,28 1200 73 18. 3.2 202,01 1| 2010 122 7. 1.1 199.7
1 G400 25 0. 0 198,21 ! 1210 74 19, 3.7 202,68 1 2020 123 7. 1.1 199.7
i 0410 2% 0. 00 198,28 1220 75 20, 4.3 203,18 1 2030 124 b. 1.0 199,56
1 0420 27 Q. 0 198.21 | 1230 74 21, 4,8 20351 | 2040 125 b, Lo 199.6
1 0430 28 0. 00 198.2 1 1240 77 23, 3.3 208,08 2050 126 b, 1.0 199,35
) 0440 29 0. 00 198,28 1 1250 78 24, 3.8 20443 | 2100 127 3. 9 199,35
1 0430 30 0. 00 198,71 1300 79 25 AT MR Y 2110 190 5 o 100 s
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1 BRIV U, NV IV T ixiv v £t 0.0 &vd.i b i Liay LET J 7 il7er
1 0310 32 0. 00 198,21 1 1320 81 26. 7.1 205,41 1 2130 130 3. 901994
! 0520 33 0. 00 198,31 1 1330 82 26. 7.1 205.4 1 | 2140 131 3. 9 199.4
! 0530 34 b, 00 198,31 1 1340 83 26. 6.9 205.2 ¢ | 2150 132 4, 8 199.4
1 0340 35 0. 10 198,31 | 1350 B4 26, 6.7 203.0% 1 2200 133 4, 8 199.3
1 0350 36 0. 1019831 1400 83 23. 5. 20491 1 2210 134 §. 801993
1 0600 3 g. Jd 198,31 1 1410 B& 23, 6.3 204741 1 2220 133 4, 8 199.3
1 0610 3 1. 10 198,31 1420 87 23, 5,1 20461 2236 136 i, 8 1993
1 0620 39 1. .1 19841 | 1430 88 24, 3.9 204,413 | 2240 137 4, 8 199.3
! Gh30 40 1. 119841 1440 B9 24, 3.7 204,31 1 2250 138 4, B 199.2
1 0540 4 1. 20 19841 | 1830 90 24, 3.9 204,11 | 2300 139 4, J 01992
1 G630 42 1. .20 198,41 | 1300 94 23, 3.3 203.91 ¢ 2310 140 4. .7 195.2
1 0700 A3 1. .2 198.548 1 1510 92 22. .1 20381 ¢ 2320 141 §, J 0 199.2
1 G710 44 i 20 198,58 ! 1520 93 22, 4.9 20358 | 2330 142 3. .J 0 199.2
i 0720 45 1. 20 198,51 | 1520 94 21, 4.7 20341 2340 143 3. .J 0 199.2
1 0730 4% 1. 20 198.5 1 1 1540 93 20, 4.5 203.3¢ 1 2350 144 3. g0 1992
1 0740 &7 1. 19868 1550 9% 20. 4.4 203.11 2 0000 145 3. g 199.2
1 0730 48 1. S0 198,68 1600 97 20, 4.2 203.0¢

1 0860 49 i, G0 19868 1 1610 98 20, 4,0 202.8 %
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PEAK FLON  TINE MAXINUN AVERAGE FLOW
b-HR 24-HR 72-HR 24.00-HR
+ICFS) (HR)
{CFS)
s, 1333 21, 8. 8. 8.
(INCHES) 4,138 6,383 6.783 6.383
(AC-FT) 11, 16. 16. 16.
PEAV STORAGE  TINE MAXINUM AVERAGE STORAGE
6-HR 24-HR 72-HR 24.00-HR
+O(AC-FT) . (HR)
7. 1L 5. 2 2. 2.
PEAK STABE  TINE MAXIMUN AVERAGE STAGE
5-HR 20-HR T2-HR  24.00-HR
+ (FEET) (HR)
20538 13,33 203,42 200,09 200,09 200.09
CUNULATIVE AREA = .05 SO MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE HILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN HAXINUM TINE OF
OPERATION STATION FLOW PEAK AREA STABE MAX STABE
+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT

+ TRIB-1 81, 13.17 23, 8, 8. .05
ROUTED TO
+ POND 26, 13.33 21, 8. 8. 03
+ 205,38 13.33

$53 NORMAL END OF HEC-1 #38

P.ILF



