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

Attached hereto are the computation s 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 refers to Drainage of Hichway Pavements, Hydraulic Engineering Circular #12,
by Tye Engineering, Inc., March 1984.

The analysis made herein is based on the available site data which includes a February 25,
1986, aerial photogrammetry map, and the Drainage Plan for Barefoot Bay Addition.

HYDROLOGIC ANALYSIS FOR STORM WATER SEWERS

For storm sewer design, the Rational Method was used for hydrologic analysis in
accordance with the Design Manual. Runoff coefficients were based on the table provided
in Attachment D of the Design Manual. The Rational Method assumes uniformly
distributed rainfall, both temporally and spatially.

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

HYDRAULIC ANALYSIS FOR STORM WATER SEWERS

For each inlet, street flooding and inlet capacity was checked for the design storm.
Conveyance in the street was based on the modified Manning Equation:

Q = 0.56 (Sx)5/3(T)8/3 S /n (Eq. 4, Manual #1)
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It was assumed that t for street flow was equal to t, for pipe flow. This is a conservative
assumption, as pipe velocities generally exceed gutter velocities. -

For local streets, walk-grade-deep flow is tolerable for the design storm.

Inlet capacities were determined by the methods presented in Manual #1, using Chart No.
12.

In this analysis, City of Wichita Type 1A inlets and 3/8 in./ft. street cross-slope were
assumed to be utilized. Minimum walk grade was assumed as 0.3 feet above the top of
curb. Local streets are assumed to have standard curb and gutter.

All storm water sewers drain to the adjacent lake either between or next to residential lots.
Therefore, in order to avoid frequently flooding lots, the design storm has a recurrence
interval of one hundred years. All systems are designed to carry the design storm with
street flows contained within the street rights-of-way.

To simplify analysis, the following assumption was made:

1. The street conveyance was analyzed using only the street with. Depths above the
curb up to the walk grade were used, but the conveyance of the parking was
neglected. In general, the parking area conveyance is quite small, due to the
relatively higher "n" factor. Again, Eq. 4 of Manual #1 was used.

Pipe sizes for the systems were chosen using Fig. 5 of the Concrete Pipe Design Manual,
by the American Concrete Pipe Association, June 1980. From the Figure, a friction slope
corresponding to the chosen pipe size is used to approximate the hydraulic grade line
elevation at inlets. Minor losses have been ignored and are considered insignificant as the
hydraulic grade line elevation is greater than 0.5' below the top of curb elevation at all
inlets for the design storm. It is desirable to keep the hydraulic grade line at or below the
top of curb for a one hundred year storm. All pipes are assumed to be reinforced concrete
with a Manning's "n" factor of 0.013.

DRAINAGE MAP

A 1" =100' scale drainage map is included in a map packet at the back of the report.
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EXHIBIT HO. 1

SOIL LEGEND

HYDROLOGIC
SYMBOL GROUP ' MAME
Aa B Albion-Shellabarger sandy loams, 1 to 4 percent slopes
Ab B Albion and Shellabarger sandy loans, 7 to 15 percent slopes
Ba C Blanket silt loam, O to 1 percent slopes
Bb C Blanket silt loan, 1 to 3 percent slopes
Ca B Canadian fine sandy loan
Cb B Canadian-Waldeck fine sandy loams
Cc D Carwile fine sandy loam
Cd B Clark-0Ost clay loams, 1 to 4 percent slopes
Ce C Clime silty clay, 3 to 6 percent slopes
Ea B Elandco silt loam
Eb B Elandco silt loam, occasionally flooded
Ec B Elandco silt loam, frequently flooded
Fa B Farnum loam, 0 to 1 percent slopes
Fb B Farnum loam, 1 to 3 percent slopes
Fc B Farnum loam, sandy substratum, O to 1 percent slopes
Ga D Goessel silty clay, O to 1 percent slopes
Gb D Goessel silty clay, 1 to 2 percent slopes
la D Irwin silty clay loam, 1 to 3 percent slopes
1b D Irwin silty clay loam, 3 to 6 percent slopes
lc D Irwin silty clay loam, 2 to 6 percent slopes, eroded
La C Lesho Toam
Lb A Lincoln soils
Ma B Milan loam, 1 to 3 percent slopes
. Mb B Milan form, 3 to 6 percent slopes
Mc B Milan clay loam, 2 to 6 percent slopes, eroded
Na B Naron fine sandy loam
Oc D Owens clay loam, 1 to 3 percent slopes
0d D Owens-Rock outcrop complex, 3 to 10 percent slopes

Pa Pits

Pb D Plevna fine sandy loam

Pc A Pratt loamy fine sand, undulating

Pd A Pratt-Tivoli complex, rolling

Ra D Renfrow silty clay loam, 1 to 3 percent slopes
Rb D Renfrow silty clay loam, 3 to 6 percent slopes
Rc D Renfrow-Owens clay loams, 1 to 4 percent siopes
Rd D Rosehill silty clay, 1 to 3 percent slopes

Sa B Shellabarger sandy loam, 1 to 3 percent slopes
Sb B Shellabarger sandy loam, 3 to 6 percent slopes
Sc- B Shellabarger sandy loam, 3 to 6 percent slopes, eroded
Ta D Tabler silty clay loam

Tb D Tabler-Drunmond complex

Ua B Urban land-Canadian complex

ub B Urban land-Elandco complex

Uc B Urban Tand-Farnum complex, 0 to 3 percent slopes
ud D Urban land-Irwin complex, 1 to 3 percent slopes
Ue D Urban 1and-Tabler complex

Va B Vanoss silt loam, 0 to 1 percent slopes

Vb B Vanoss silt loam, 1 to 3 percent slopes

Ve B Vanoss silt loam, 3 to 6 percent slopes

vd B Vanoss silt loam, 3 to 6 percent slopes, eroded
Ve D Vernon sandy loam, 1 to 3 percent slopes

VE D Vernon sandy loom, 3 to 6 percent lopes

Wa C Waldeck sandy Toam

Wb D Waurika silt loam
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ATTACHMENT D

DRAINAGE CRITERIA

CITY OF WICHITA, KAMNSAS

(3 pages)

RECOHIMENDED RUKOFF CCEFFICIENTS FOR RATIOHMAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDRUGRAPH METHOD

Land Use or

Surface Characteristics

Business:
Dowintown Areas
Neighborhood Areas

Residential:
Single Family (Soil Group D)

1/5 Acre
1/4 Acre
1/3 Acre
1/2 Acre
3/4 Acre
1 Acre

Multi-Family (Soil Group D)

Multi-Unit (detacned)
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)

MuTti-Unit (detached)
Multi-Unit (attached)
Apartiients

Single-Fanily (Soil Group B)

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

Multi-Fziily (Soil Group B)

Multi-tnit (detached)
Multi-Unit (attached)
Apartnments

Percent

Impervious

95
70

50
38
30
25
22

60
75

50
38
30
25
22
20

60
65
75

50
38
30
25
22 .
20

60
65
75

Frequency

Z 5 10 100
0.84 0.85 0.87 0.91
0.68 0.69 0.73 0.80
0.57 0.61 0.66 0.79
0.50 0.54 0.62 0.76
0.46 0.50 0.59 0.73
0.42 0.48 0.56 0.72
0.42 0.46 0.55 0.71
0.41 0.45 0.54 0.71
0.62 0.66 0,72 0.82
0.64 0.68 0.73 0.83
0.70 0.73 0.79 0.86
- 0.55 0.58 0.64 0.73
0.48 0.51 0.57 0.68
0.43 0.46 0.53 0.65
0.40 0.43 0.50 0.63
0.39 0.42 0.49 0.62
0.37 0.40 0.48 0.61
0.60 0.63 0.69 0.77
0.63 0.66 0.71 0.79
0.68 0.72 0.77 0.83
0.52 0.54 0.59 0.67
0.44 0.46 0.52 0.67
0.39 0.41 0.47 0.57
0.36 0.38 0.44 0.54
0.34 0.36 0.42 0.52
0.33 0.35 0.40 0.51
0.58 0.60 0.65 0.72
0.61 0.64 0.68 0.75
0.67 0.70 . 0.74 0.80



Land Use or

face Characteristics

Single Family (Soil Group A)

10.

1.

\RC:J

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

Percént

Impervious

-

(when land use not detined)

Streets:
Paved
Gravel

Drive, Parking Lots and Walks:

Roofs:

Urban Lawn Areas (See Note No. 1 below):

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

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

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

50
38
30
25
22
20

60
65
75

70
80
15
40
30

45

99
00

96
30

00
00
00

00
00
00

00
00
00

Frequency

Z 5 10 T00
0.47 0.50 0.54 0.60
0.39 0.41 0.45 0.52
0.33 0.35 0.39 0.47
0.30 0.31 0.35 0.44
0.28 0.29 0.33 0.42
0.26 0.28 0.32 0.40
0.55 0.57 0.61 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 0.84
0.33 0.35 0.42 0.55
0.49 0.5]: 0.56 0.66
0.43 0.45 0.50 0.62
0.52 0.54 0.59 0.68
0.87 0.88 0.90 0.93
0.24 0.26 0.33 0.48
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 0.24 0.37
0.20 0.22 0.28 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 0.31 0.39 0.55



_ Land Use or Percent Frequency
~face Characteristics Impervious 2 S 10 100
<::>" Soil Group D : ,
Slope less than 1% . 00 0.28 0.33 0.43 0.63
Slope 1% to 4% 00 0.30 0.35 0.45 0.65
Slope more than 4% 00 0.32 0.37 0.47 0.67

¥,

Note 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 agricultural
pasture areas. Coefficients shown above must be reduced by 0.04 for use with
agricultural cultivated areas. Group A soils are well-drained, coarse textured
sands with high infiltration rates. Group B soils are moderately well-drained,
moderately 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 Ratjonal Formula Coefficients may not be valid for basins
320 acres or larger. ‘




April 15, 198

ATTACHMENT A
DRAINAGE CRITEKIA MANUAL

CITY OF WICHITA, KANSAS
RAINFALL INTENSITY TABLE FOR SEDGWICK COUNTY, KANSAS A4

Yl

LD
The following tabulation contains rainfall intensity in inches ‘
per hour as derived from ESSA Weather Bureau Technical Paper 7
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 3.81 5.09 5.99 6.81 7.84 8.74 9.50
8 3.66 4.89 5.75 6.55 7.55 8.42 9.15
9 3.52 4,70 5.54 6.31 7.28 8.13 8.83
10 3.39 4,52 5.34 6.09 7.04 7.86 8.54
1N 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
13 3.05 4,08 4.84 5.53 6.41 7.17 7.79
14 2.96 3.95 4.69 5.37 6.23 6.97 7.57
15 2.87 3.83 4,56 5.22 6.06 6.78 7.37
16 2.78 3.72 4.43 5.08 5.90 6.60 7.18
17 2.71 3.61 4.31 4.95 5.75 6.44 7.00
18 2.63 3.51 4,20 4.83 5.61 6.29 6.84
19 2.56 3.42 4.10 4.7 5.47 6.14 6.68
20 2.50 3.33 4.00 4,60 5.35 6.00 6.53
21 2.44 3.25 3.90 4.50 5.23 5.87 6.39
22 2.38 3.17 3.81 4,40 5.12 5.75 6.26 -
23 2.32 3.10 3.73 . 4.31 5.01 5.63 6.13
24 2.27 3.03 3.65 4,22 4.91 5.52 6.01
25 2.22 2.96 © 3.57 4.13 4.81 5.41 5.90
26 2.20 2.90 3.50 4,05 4,72 5.31 5.79
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 2.1 2.72 3.30 3.83 4.47 5.03 5.49
30 2.08 2.67 3.24 3.76 4.39 4.94 5.40
31 2.05 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
34 1.96 2.48 3.01 3.51 4.11 4.63 5.07
35 1.93 2.44 2.98 3.46 4.05 4.56 5.00
36 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
38 1.87 2.32 2.84 3.31 3.87 4,37 4,79
39 1.85 2.28 2.80 3.26 3.82 4.31 4.73
40 1.83 2.24 2.76 3.22 3.76 4.25 4.66
41 1.81 2.21 2.72 3.17 3.71 - 4.19 4.60
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
44 1.75 2.11 2.61 3.05 3.57 4.03 4.43
45 1.73 2.08 2.57 3.01 3.52 3.98 4.38
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ATTACHMENT A CONTINUED

Page 2

DURATION

IN MINUTES

46
47
48
49
50
51
b2
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
12
73
74
75
76 -
77
8
79
80
81
82
83
84
85
86
87
88
89
90

1-YR
1.70
1.67
1.66
1.64
1.61

1.59

. 1.56

1.54
1.52
1.50
1.47
1.45
1.43
1.42
1.40
1.38
1.36
1.34
1.33
1.3
1.30
1.28
1.26
1.25
1.24
1.22
1.21
1.20
1.18
1.17
1.16
1.15
1.13
1.12
1.11
1.10
1.09
1.08
1.07
1.06
1.05
1.04

1.03

1.02
1.01

2-YR

2.05
2.02
2.00
1.97
1.95
1.92
1.89
1.86
1.84
1.81
1.79
1.76
1.74
1.72
1.69
1.67
1.65
1.63
1.61
1.59
1.57
1.56
1.54
1.52
1.50
1.49
1.47
1.46
1.44
1.43
1.41
1.40
1.38

1.37

1.36
1.34
1.33
1.32
1.31
1.30
1.28
1.27
1.26
1.25
1.24

RETURN PERIODS OF
10-YR

5-YR

2.54

2.50

2.47
2.44
2.41
2.38
2.35
2.33
2.30
2.217
2.25
2.22
2.20
2.18
2.15
2.13
2.1
2.09
2.07
2.05
2.03
2.01
1.99
1.97

1.95
©1.93

1.92
1.90

1.88

1.86
1.85
1.83
1.82
1.80
1.79
1.77
1.76
1.74
1.73
1.72
1.70
1.69
1.68
1.68
1.66
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25-YR

3.48
3.44
3.35
3.35
3.32
3.28
3.24
3.20
3.17
3.14
3.10
3.07
3.04
3.01
2.98
2.95
2.92
2.89
2.86
2.84
2.81
2.79
2.76
2.74
2.71
2.69
2.67
2.64
2.63
2.61
2.58
2.55
2.53
2.50
2.48
2.46
2.43
2.41
2.39
2.37
2.34
2.32
2.30
2.28
2.26
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ATTACHMENT A CONTINUED

<::> Page 3

DURATION

IN MINUTES  1-YR
91 1.00
92 1.00
93 0.99
94 0.98
95 0.97
96 0.96
97 0.96

.98 0.95
99 0.94
100 0.93
101 0.93
102 0.92
103 0.91
104 0.90
105 0.90
106 0.89
107 0.88
108 0.88
109 0.87

- 110 0.87
11 0.86
112 0.85
113 0.85
114 0.84
115 0.84
116 0.83
117 0.82
118 0.82
119 0.81
120 0.81

DURATION
IN_HOUKS 1-YR
2 0.81
3 0.59
4 0.47
5 0.40
6 0.35
8 0.28
10 0.23
12 0.20
18 0.15
0.12

2-YR

1.23
1.22
1.21
1.20
1.19
1.18
1.17
1.16
1.15
1.14
1.13
1.13
1.12
1.11
1.10
1.09
1.09
1.08
1.07
1.06
1.06
1.05
1.04
1.03
1.03
1.02
1.01
1.01
1.00
0.99

coCcCcocooo
(58}
=Y

RETURN PERIODS OF

5-YR 10-YR 25-YR
1.65 1.92 2.24
1.63 1.90 2.22
1.62 1.89 2.20
1.61 1.87 2.19
1.59 1.85 2.17
1.58 1.84 2.15
1.57 1.82 2.13
1.56 1.81 2.12
1.54 1.80 2.10
1.53 1.78 2.U8
1.52 1.77 2.07
1.51 1.75 2.05
1.50 1.74 2.04
1.49 1.73 2.02
1.47 1.72 2.01
1.46 1.70 1.99
1.45 1.69 1.98
1.44 1.68 1.96
1.43 1.67 1.95
1.42 1.65 1.93
1.41 1.64 1.92
1.40 1.63 1.91
1.39 1.62 1.89
1.38 1.61 1.88
1.37 1.60 1.87
1.36 1.59 1.86
1.36 1.58 1.84
1.35 1.57 1.83
1.34 1.56 1.82
1.33 1.55 1.81

RETURN PERIODS OF

5-YR 10-YR 25-YR
1.33 1.55 1.81
0.97 1.13 1.32
0.78 0.91 1.06
0.66 0.77 0.89
0.57 0.67 0.78
0.46 0.53 0.62
0.39 0.45 0.52
0.33 0.39 0.45
0.24 0.28 0.33
0.20 0.23 0.27

50-YR

RPN NN NN
. L] . . . . . . . . . . L] ] .
MNNONWWWWWWwapPOmTOOIOY

Ooo-—l'—-‘—l——l._l_.lmr\)
\:oouo—-r\:-pm\looo-—Jwmmooo—-'wmuoto—-ar\)-bouo—*wuw\:

RPN NN N
* L] . L] . . L] . e L]

50-YR

2.07

1.51
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1.02
0.89
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CONCRETE PIPE DESIGN MANUAL '

FIGURE 3

FLOW FOR CIRCULAR PIPE FLOWING lFULL
BASED ON MANNING'S EQUATION n=0.011
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. " Introduction

This report describes observations of groundwater levels made during and after
construction of a detention/retention reservoir constructed into the groundwater
table. The site lies near 21st and Ridge Road in Wichita, Sedgwick County,
Kansas, in the S 1/2 of the SW 1/4 of Sec. 3, T 27 S, R 1 W (see Figure 1).

The reader is advised that this report states the findings made at this site under a
specific set of conditions. Use of the data presented in this report is the sole
responsibility of the reader. Evaluation of the applicability of this data to other
sites or to this site in other circumstances is beyond the scope of this report.

Il Project Description

Under contract to the City of Wichita, Bergkamp Construction Co., Inc
constructed a drainage project for the Lake Ridge 2nd Addition known as Storm
Water Drain No. 101. The project consisted of construction of an earthen
detention/retention pond by means of excavation below the groundwater table to a
depth of approximately six feet. The undeveloped site consisted of a fine sandy
loam underlain by fine sands. The water-bearing stratum is sand and gravel
alluvium of the Arkansas River Valley.

During the course of the construction, the Contractor maintained a pumping
system to locally lower the groundwater elevation to permit excavation of the basin
by means of conventional scraper earthmoving equipment. The purpose of the
investigation was to make a determination of the zone of influence that the
pumping exerts on the surrounding groundwater table.

lll.  Investigation Description

After the pumping operation had been in place for approximately three weeks, and
the aquifer had presumably reached equilibrium, five temporary well points were
set (see Figure 2). These were placed close to the pond outlet at approximately
right angles to the natural groundwater gradient direction. Groundwater level
observations were made at all five locations during the assumed equilibrium
stage. After the pumping operation system ceased, observations were made to
evaluate the rate of rise of the groundwater table as it rose back to a normal
elevation. Table 1 lists the data collected.



Figure 3 illustrates the drawdown effect as a function of distance from the pond,
and the rise of the groundwater over time as well.

IV. Summary

Five observation wells were established adjacent to a pond excavated into the
groundwater. During and after pumping operations to locally drawdown the
groundwater table, observations of the groundwater elevations were made. The
greatest zone of drawdown influence is closest to the lake, as can be expected.
At a distanceof 200 feet from the lake, the rate of groundwater elevation change
was less than one foot per week.
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