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COPIES TO: ATTN: V.R. Huang, P.E. DATE: 3-23-98
Socora Village FROM: Darwin R. Cronk, P.E.

REFERENCE: Drainage Plan Computations

PLEASE ADVISE IMMEDIATELY OF ANY MISCONCEPTIONS OR OMISSIONS YOU BELIEVE TO BE CONTAINED HEREIN.

Attached hereto are the drainage computations for the referenced project

The publication Interim Drainage and Storm Sewer policy for Design Criteria and Documentation, City
of Wichita, as revised 7/1/87 was used as the guideline for the hydrologic and hydraulic computations.
This publication is hereinafter referred to as the Design Manual.

Manual #1, as referenced herein, refers to Design of Urban Highway Drainage - The State of the Art
by Reitz & Jens, Inc., April 1980. Manual #2 refers to Drainage of Highway Pavements, Hydraulic
- Engineering Circular #12 by Tye Engineering, Inc., March 1984.

The analysis made herein is based on the available site data which includes the following:

HYDROLOGIC ANALYSIS FOR STORM WATER SEWERS

For storm sewer design, the Rational Method was used for the hydrologic analysis in accordance with
the Design Manual. Runoff coefficients were estimated based on tables presented in the Design
Manual.

For this development, a uniform assumption of the minimum time of concentration of 15 minutes was
deemed appropriate.

Travel time for flow through defined channels, pipes, etc., for these basins was estimated on the basis
of Manning's Equation.

o
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HYDRAULIC ANALYSIS FOR STORM WATER SEWERS

For each inlet, street flooding and inlet capacity were checked for the minor storm.
Conveyance in the street is based on the Modified Manning's Equation, as expressed in
Manual #|, Equation (5-1), page 5-9. It has been assumed that Tc for street flow is equal for
Tc for pipe flow. This is a simplifying, but conservative, assumption, since pipe flow
velocities generally exceed street flow velocities.

For local streets, curb-deep flow is tolerable for the minor storm. For collector streets, a
single eight-foot center lane should remain unflooded for the minor storm.

Inlet capacities were determined by the methods described in Manual #2, using Chart #12.

" In this analysis, City of Wichita Type IA inlets and 3/8 inch per foot street cross slopes have
been assumed. Minimum walk grade has been assumed to be 0.3 feet above the top of
curb, unless otherwise noted. Streets have been assumed to have 6-5/8 inch standard curb,
unless otherwise noted.

QStorm sewers are designed for the minor storm, with major storm overflows to be routed
through easements and rights-of-way to an appropriate outlet.

For residential areas, the minor storm has a recurrence interval of two years and in
commercial areas has a recurrence interval of five years. The major storm evaluated has a
recurrence interval of one hundred years.

To simplify hydraulic analysis, the following assumptions have been made:
1. The time of concentration is identical for both the major and the minor storms.

Hydraulic computation for the pipe system was performed using PEC's STORM computer
program. This program uses Manning's Equation to calculate friction losses for pipes flowing
full. Minor losses are computed by momentum principles at each structure. All pipe area
assumed to be reinforced concrete with a Manning's "n" of 0.013. It is desirable to keep the
hydraulic grade line at least one foot below the top of curb for the minor storm.



M. E. Lindebak, P.E.
Evergreen Addition

©3—23—98
Page 3

Runoff and storm sewer analysis for Lot 21, Block 9 and Lot 26, Block 7 have not been
performed as part of this drainage plan. These lots are larger commercial and multi-family
lots. The owner or developer of these lots will be required to perform individual drainage
analyses for the lot based on the proposed development plan. Lot 26, Block 7 should be
designed to discharge runoff to the pond in Reserve A., or the existing pond on the lot. Lot
21, Block 9, will be permitted to discharge to the existing pond on the lot.

HYDRAULIC MODELS FOR DETENTION

Detention storage computations were not performed as part of this drainage study. The
drainage plan for New Market Square Addition includes the computations for the detention
pond within Reserve A.

DESIGN AIDS

Charts, nomographs, etc. used in these computation are reprinted in this section

Q DRAINAGE PLAN MAP

A map at 1"=| 00' scale is include in the map pocket(s) at the back of the report.
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SEDGWICK COUNTY,
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12295 000 FEET
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THIS TABLE CONTAINS AVERAGE RAINFALL INTENSITIES

DURATION,
HR:MIN

3:15
3:30
3:45
4:00
4:15
4:30
4:45
5:00
5:15
5:30
5:45
6:00
6:30
7:00
7:30
8:00
8:30
9:00
9:30
10:00 .
10:30
11:00
11:30
12:00 -
13:00°
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00
24:00 .

St e at e o
- o e e ove FAER

———— T %

RAINFALL INTENSITY TABLE

SEDGWICK COUNTY
KANSAS

IN INCHES PER HOUR.

RETURN PERIOD

1 YR 2 YR 5 YR 10 YR 25 YR
0.54 0.69 0.90 1.05° 1.26
0.51 0.65 0.85 0.99 1.19
0.48 0.61 0.80 0.94 1.12
0.46 0.58 0.76 , 0.89 1.07
0.44 0.55 0.73 0.85 1.02
0.42 0.53 0.70 0.81 0.98
0.40 0.51 0.67 ' 0.78 0.94
0.38 0.49 0.64 0.75 0.90
0.37 0.47 = 0.62 0.72 0.87
0.35 0.45 0.60 0.70 0.83
0.34 0.44 0.58 0.67 - 0.81
0.33 0.42 - 0.56 0.65 0.78
0.31 0.40 0.52 i 0.61 0.73
0.30 0.38 0.50 . 0.58 0.69
0.28 0.36 0.47 0.55 0.66
0.27 0.34 0.45 - 0.52 0.62
0.26 0.33 0.43 0.50 0.60
0.25 0.31 0.41 0.48 0.57
0.24 0.30 0.39 0.46 0.55
0.23 . 0.29 0.38 0.44 0.52
0.22 0.28 0.36 0.42 0.50
0.21 0.27 0.35 0.41 0.49
0.21 0.26 0.34 0.39 0.47
0.20 0.25 0.33 0.38 0.45
0.19 0.24 0.31 0.36 0.43
0.18 0.22 0.29 0.34 0.40
0.17 0.21 0.27 0.32 0.38
0.16 0.20 0.26 0.30 0.36
0.15 0.19 0.25 0.29 0.34
0.15 0.18 0.24 0.27 0.33
0.14 0.18 0.23 0.26 0.31
0.14 0.17 0.22 0.25 0.30
0.13 0.16 0.21 0.24 0.29
0.13 0.16 0.20 0.23 0.28
0.12 0.15 .0.19 0.22 0.27
0.12 0.15 0.19 0.22 0.26

50 YR

1.42
1.34
1.27
1.21
1.15
1.10
1.06
1.02
0.98
0.94
0.91
0.88
0.83
0.78
.74
0.70
0.67
0.64
0.62
0.59
0.57
-0.55
0.53
.0.51
0.48
0.45
0.43
0.40
0.38
0.37
0.35
0.34
0.32
0.31
0.30
0.29

100 YR

.58
.49
41
34
.28
23
18
.13
.09
.05
.01
.98
.92
e7
83
78
.75
.72
.69
.66
.63
.61
59
57
53
.50
.47
.45
.43
.41
.39
.37
0.36
0.34
0.33
0.32

.

. .
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RAINFALL INTENSITY TABLE -
SEDGWICK COUNTY -
KANSAS

THIS TABLE CONTAINS AVERAGE RAINFALL INTENSITIES
IN INCHES PER HOUR.

DURATION, RETURN PERIOD
ER:MIN 1 YR 2 YR 5 YR 10 YR 25 YR 50 YR
0:46 1.67 2.04 2.58 2.96 3.50 3.92
0:47 1.65 2.01 2.55 2.92 3.46 3.87
0:48 1.63 1.98 2.51 2.88" 3.41 3.82
0:49 1.60 1.96 2.48 2.85 3.37 3.78
0:50 1.58 1.93 2.45 2.81 3.33 3.73
0:51 1.56 1.91 2.42 2.78 3.29 3.68
0:52 1.54 - 1.88 2.39 2.74 3.25 3.64
0:53 1.52 1.86 2.36 2.71 3.21 3.60
0:54 1.50 1.84 2.33 2.68 3.17 3.55
0:55 1.48 1.81 2.30 2.65 3.13 3.51
0:56 1.46 1.79 2.28 2.62 3.10 3.47
0:57 1.45 1.77 2.25 2.59 3.06 3.43
0:58 1.43 1.75 2.23 2.56 3.03 3.40
0:59 1.41 1.73 2.20 2.53 '5.00 3.36
1:00 1.39 1.71 2.18 2.50 2.96 3.32
1:05 1.32 1.62 2.06 2.37 2.81 3.15
1:10 1.25 1.53 1.96 2.25 2.67 3.00
1:15 1.18 1.46 1.87 2.15 2.55 2.86
1:20 1.13 1.39 1.78 2.05 2.44 2.74
1:25 1.07 1.33 1.70 1.97 2.34 2.63
1:30 1.03 1.27 1.63 1.89 2.24 2.52
1:35 0.98 1.22 1.57 1.81 2.16 2.43
1 1:40 0.94 1.17 1.51 1.75 2.08 2.34
1:45 0.91 "1.13 1.46 . 1.69 2.01 2.26
1:50. 0.87 1.09 1.41 5 1.63. 1.94 2.18
1:55 - 0.84 1.05 1.36 1.57 ~ 1.88 2.11
2:00 0.81 1.02 1.32 1.52 1.82 2.05
2:05 0.79 0.98 1.28 1.48 1.76 1.99
2:10 0.76 0.95 1.24 1.43 1.71 1.93
2:15 0.74 0.92 1.20 1.39 1.67 1.88
2:20 0.72 0.90 1.17 '1.36 1.62 1.82
2:25 0.70 0.87 1.14 1.32 1.58 1.78
2:30 0.68 0.85 1.11 1.29 1.54 1.73
2:35 0.66 0.83 1.08° 1.25 1.50 1.69
2:40 0.64 0.81 1.05 1.22 1.46 1.65
2145 0.62 0.79 1.03 1.19 1.43 1.61
2:50 0.61 0.77 1.00 1.17 1.40 1.57
2:55 - 0.59 0.75 0.98 1.14 1.37 1.54
3:00 0.58 0.73 0.96 1.12 1.34 1.51

100 YR

4.34
4.29
4.23
4.18
4.13
4.08
4.03
3.98
3.94
3.89
3.85
3.80
3.76
3.72
3.68
3.49
3.33
3.17
3.04
2.91
2.80
2.69
2.60
2.51
2.42
2.35
2.28
2.21
2.14
2.08
2.03
1.98
1.93
1.88
1.83
1.79
1.75
1.71
1.68
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SEDGWICK COUNTY
KANSAS
THIS TABLE CONTAINS AVERAGE RAINFALL INTENSITIES
IN INCHES PER HOUR.
DURATION, RETURN PERIOD
HR:MIN 1 YR 2 YR 5 YR 10 YR 25 YR 50 YR
0:05 4.77 5.52 6.56 7.32 8.44 9.32
0:06 4.53 5.26 6.27 7.02 8.11 8.96
0:07 4.33 5.04 6.03 " 6.76 7.82 8.65
0:08 4.16  4.85 5.82 6.52 7.55 8.36
0:09 4.00 4.67 5.61 6.30 7.30 8.09
0:10 3.85 4.50 5.42 6.08 7.06 7.82
0:11 3.71 4.34 5.23 5.88 6.83 7.56
0:12 3.58 4.19 5.06 5.69 6.60 7.32
0:13 3.45 4.05 4.90 5.51 6.40 7.10
0:14 3.34 3.92 4.75 5.34 6.21 6.89
0:15 3.23  GL80)  ATED  5.19 6.04 6.70
0:16 3.13 3.69 4.48 5.05 5.88 6.53
0:17 3.03 3.58 4.36 4.92 5.73 6.37
0:18 2.94 3.48 4.25 4.80 5.60 6.22
0:19 2.86 3.39 4.14 4.69 5.47 6.09
0:20 2.78 3.30 4.05 4.58 5.35 5.96
0:21 2.70 3.21 3.95 4.48 5.24 5.84
0:22 2.63 3.14 3.87 4.39 5.14 5.72
0:23 2.56 3.06 3.78 4.30 5.04 5.61
0:24 2.50 2.99 3.71 4.21 4.94 5.51
0:25 2.44 2.93 "3.63 4.13 4.85 5.41
0:26 2.38 2.86 3.56 4.05 4.76 5.31
0:27 2.33 2.80 3.49 3.98 4.68 5.22
0:28 2.28 2.75 . 3.43 3.91 4.59 5.13
0:29 - 2.23 2.69 3.36 - 3.84 4.52 5.04"
0:30 2719 2.64 3.30 3.77 4.44 4.96
0:31 - 2.14 2.59 3.24 ©3.71 4.37 4.88
0:32 2.10 2.54 3.19 3.64 4.30 4.80
0:33 2.06 2.50 3.14 3.58 4.23 4.73
0:34 2.02 2.45 3.08 3.53 4.16 4.65
0:35 1.99 2.41 3.03 3.47 4.10 4.58
0:36 : 1.95 2.37 2.99 3.42 4.03 4.51-
0:37 1.92 2.33 2.94 3.36 3.97 4.45
0:38 1.89 2.30 2.89 "3.31 3.91 4.38"
0:39 1.86 2.26 2.85 3.27 3.86 4.32
0:40 1.83: 2.23 2.81 3.22° 3.80 4.26
0:41 1.80 2.19 2.77 3.17 3.75 4.20
0:42 1.77 2.16 2.73 3.13 3.70 4.14
0:43 1.75 2.13 2.69 3.08 3.65 4.08
0:44 1.72 2.10. 2.65 3.04 - 3.60 4.03
0:45 3.00 3.55 3.97

RAINFALL INTENSITY TABLE

1.70 . 2.07" 2.62

100 YR

10.20
9.81
9.48
9.17
8.87
8.58
8.30
8.04
7.79
7.57

G.36”
7.17
7.00
_6.84
6.70
6.56
6.43
6.30
6.19
6.07
5.97
5.86
5.76
5.66
5.57
5.48
5.39
5.31
5.22
5.14
5.07
4.99
4.92
4.84
4.77
4.71
4.64
4.58
4.52
4.46

4.40
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Lend Use or Percent Freguency
~face Characteristics Impervious Z 5 10 Y00
Soil Group D : _
Slope less than 1% 00" 0.28 0.33 0.43 (.63
Slope 1% to 4% 00 0.30 0.35 0.45 0.65
Slope more than 4% 00 0.32 0.37 0.47 G.67

Hote No. 1: Coefficients shown in the above table are for pervious open space
areas with thick turf which includes pervious areas in parks and cemeteries.
Coefficients shown above must be increased 0.02 for use with agriculiural
pasture areas. Coefficients shown above must be reduced by 0.04 for use with
agricultural cultivated areas. " Group A soils are well-drained, coarse texiured
sands with high infiltration rates. Group B soils.are moderately well-drained,
roderately coarse textured soils with moderate infiltration rates. Group C
soils are moderately poor-drained, moderately fine textured soils with slow
infiltration rates. Group D soils are poor-drained, fine textured soils with
very slow infiltration rates.

GENERAL NOTE: These Rational Formula Coefficients may not be valid for besins
320 acres or larger. )
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Land Use or

“face Characteristics

Single Family (Scil Group A)

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

Multi-Family (Soil Group A)

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

Industrial:
Light Areas
Heavy Areas

Playgrounds:

Schools:
Railroad Yard Areas:

Undeveloped Urban Areas:
Offsite Flow Analysis

(when land use not detined)

Streets:
Paved
Gravel

Drive, Parking Lots and Walks:

. Roofs:

Percent

Impervious

50
38
30
25
22
20

60
65
75

70
80
15
40

30

S
&

99
00

96

90

Urban Lawn Areas (See Note Ho. 1 below):

Soil Group A

Slope less than 1%
Slope 1% to 4%
Slope more then 4%

Soil Group B
Slope less then 1%
Slope 1% to 4%
Slope more than 4%

Soil Group C
Slope less than 1%
Slope 1% to 4%
Slope more than 4%

00
00
00

00
00
00

00
00
00

rrequency

2 5 10 16D
0.47 0.5% 0.54 0.50
0.39 0.4 0.45 0.52
0.33 0.35 0.39 0.¢7
0.30 0.21 0.35 0.44
0.28 0.2¢ 0.33 0.42
0.26 0.25 0.32 0.40
0.55 0.57 0.5 0.67
0.58 .  0.60 0.64 0.70
0.65 0.68 0.72 0.77
0.68 0.69 0.73 0.80
0.74 0.76 0.79 0.8¢
0.33 0.35 0.£2 0.55
0.49 0.51j 0.56 0.66
0.43 ©0.45 0.50 0.62
.52 0.54 0.59 - 0.68
0.87 0.88 0.30 0.93
0.24 0.26 033" 0.¢8
0.87 0.87 0.88 0.89
0.80 0.85 0.90 0.93
0.08 0.09 0.13 0.23
0.12 0.13 0.17 0.27
0.16 0.17 0.21 0.31
0.16 0.18 0.2¢4 0.37
0.20 0.22 0.26 0.41
0.24 0.26 0.32 0.45
0.24 0.27 0.35 0.51
0.26 0.29 0.37 0.53
0.28 - 0.3] 0.39 0.55
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ATTACHMERT D

DRAINAGE CRITERIA

2o

CITY OF WICHITA, KAWSAS

!

RECC!iENGED RUNOFF CCEFFICIENTS FOR RATICHAL METHOD
AND PERCENT IIMPERVIOUS FOR UNIT HYDROGPA?H METHOD

end Use or Percent Frequency
ﬂ Surface lharacteristics Impervious 2 2 10 100
1. Business: : _
Lowntown Areas 95 0.84 0.35 0.87 0.9
] izighborhood Areas 70 0.68 0.9 0.73 0.80
2. Resicential: .
E Sincie Family (Soil Group D)
/5 Acre 50 0.57 0.61 0.66 0.79
1/4 Acre 38 0.50 0.34 0.62 0.76
1/3 Acre 30 0.46 0.5 ‘0.59 0.73
E 1/2 Acre ' 25 0.42 0.8 0.56 0.72
/4 Acre 22 0.42 0.2 0.55 0.71
E 1 Acre 20 0.41 0.45 0.54 0.71
Q Multi-Family (Soil Group D) :
Fulti-Unit (detacned) 60 0.62 0.66 .0.72 0.82
@ Fulti-Unit (attached) 65 0.64 .0.68 0.73 0.83
"‘\ Lodartments : 75 0.7C 0.73 0.79 0.86
Sincie Family (Soil Group C) '
g 1/ Acre 50 . 0.55 0.58 0.64 0.73
b 1/4 Acre 38 0.48 0.5] 0.57 0.68
PO 1/3 Acre ' 30 0.43 0.46 0.53 0.65
a 1/2 Acre - 25 0.40 0.43 0.50 0.63
f 3/4 Acre : 22 0.39 - 0.42 0.49 0.62
1 Acre . . 20 0.37 0.40 0.48 0.61
Multi-Family (Soil Group C)
Fulti-Unit (detached) 60 0.60 - 0.63 0.69 0.77
lulti-Unit (attached) 65 - 0.63 0.66 0.71 0.79
Aoartrients - . 75 0.68 - 0.72 0.77 0.83
Sincle-Fanily (Soil Groun B)
1/8 Acre : 50 0.52 0.5¢ 0.59 0.67
1/4 Acre 38" 0.44 0.¢6 0.52 0.67
1/3 Acre 30 0.39 0.41 0.47 0.57
1/2 Acre 25 0.36 0.38 0.44 0.54
3/4 Acre 22 0.34 0.36 0.42 0.52
1 Acre o 20 0.33 0.35 0.40 0.51
Hulti-Fzoiily (Soil Groun B) - : ]
Fatti-unit (detached) 60 0.58 0.60 0.65 0.72
Lulti-Unit (attached) " 65 0.61 0.64 0.68 0.75
0.70 0.74 0.80

Rvartuents 75 0.67




NOMOGRAPH FOR FLOW IN TRIANGULAR CHANNELS

RATIO Z/n
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One foot is 0.3048m
One cubic foot is 0.0283m3
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