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EXHIBIT HO. 1

SOIL LEGEND

CJ o ,L0 O

HYDROLOGIC ,
SYMBOL GROUP NAME
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
M Cb B Canadian-tialdeck  fine sandy loams
Lﬂ Cc D Carwile fine sandy loam
o 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 loan
Eb B Elandco silt 1oam, occasionally flooded
Ec B Elandco silt loam, frequently flooded
[j Fa B Farnum loam, O to 1 percent slopes
Fb B . Farnum loam, 1 to 3 percent slopes
Fc B Farnun loam, sandy substratum, O to 1 percent slopes
v 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
[] 1c D Irwin silty clay loam, 2 to 6 percent slopes, eroded
v La C Lesho Toam
. . Lb A Lincoln soils
i_ " Ma B - Milan loam, 1 to 3 percent slopes
[j‘ 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 . .
[T 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
[J Rb D Renfrow silty clay-loam, 3 to 6 percent slopes
Rc D Renfrow-Owens clay loams, 1 to 4 percent slopes
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 .
b D Tabler-Drummond complex
Ua B Urban land-Canadian complex
Ub B Urban land-Elandco complex
[] Uc B Urban land-Farnum complex, 0O to 3 percent slopes:
ud D Urban land-Irwin compliex, 1 to 3 percent slopes
Ue D Urban land-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
Vf D Vernon sandy lo.m, 3 to 6 percent 10pes
Wa C Waldeck sandy loam
[} Wb D Waurika silt loa
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(3 pages)
ATTACHHENT D

DRAINAGE CRITERIA
- CITY OF WICHITA, KANSAS

RECO!i-ENGED RUNOFF CCEFFICIENTS FOR RATICHAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDRUGPAPH METHOD

[} Land Use or Percent Frequency
Surface Characteristics Impervious 2 5 10 100
[} 1. Business: ,
Cowntown Areas 95 0.84 0.85 0.87 0.9
[} Heighborhood Areas .10 0.68 0.69 0.73 0.80
2. Residential:
Single Family (Soil Group D)
{} 1/6 Acre ] 50 0.57 . 0.61 - 0.66 0.79
1/4 Acre . 38 0.50 0.54 0.62 0.76
1/3 Acre 30 0.46 0.50 0.59 - 0.73
D 1/2 Acre ‘ 25 0.42 0.48 0.56 0.72
3/4 Acre 22 0.42 0.46 0.55 0.71
1 Acre - 20 0.41 0.45 0.54 0.71
[} Multi-Family (Soil Group D)
Multi-Unit (detacned) 60 0.62 0.66 .0.72 0.82
7 Multi-Unit (attached) 65 0.64 0.68 0.73 0.83
f} Apartments 75 0.70 0.73 0.79 0.86
Single Family (Soil Group C)
{J 1/¢ Acre 50 - 0.55 0.58 0.64 0.73
1/4 Acre 38 0.48 0.51 0.57 0.68
1/3 Acre ‘ 30 0.43 0.46 0.53 0.65
1/2 Acre - 25 0.40 0.43 0.50 0.63
[J 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)
Multi-Unit (detached) 60 0.60 0.63 0.69 0.77
hulti-Unit (attached) 65 0.63 0.66 0.71 0.79
[] Aparti.ents 75 0.68 - 0.72 0.77 0.83
Single-Fanily (Soil Group B)
178 Acre 50 0.52 0.54 0.59 0.67
[] 1/4 Acre 38 0.44 0.46 0.52 0.61
1/3 Acre 30 0.39 0.41 0.47 0.57
1/2 Acre 25 0.36 0.38 0.44 0.54
D 3/4 Acre 22 0.34 0.36 0.42 0.52
1 Acre 20 0.33 0.35 0.40 0.51
{] Multi-Fz::i1v (Soil Group B)
_ Multi-Unit {detached) 60 0.58 0.60 0.65 0.72
~ Multi-Unit (attached) 65 0.61 0.64. 0.68 0.75
[] Apartuents 75 0.67 0.70 0.74 0.80




f— ‘3 —]

N Y [ S N Iy NS [y U D N

N,

3

Land Use or

\ surface Characteristics

r

10.
11.

Single Family (Soil Group A)

1/3 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
IndustriaT:

Light Areas

Heavy Areas
Playgrounds:
Schools:
Railroad Yard Areas:

Undeveloped Urban Areas:
Offsite Flow Analysis

(when land use not defined)

Streets:
Paved
Gravel

Drive, Parking Lots and Walks:

Roofs:

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

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

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

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

L

Percent
Inmpervious

50
38
30
25
22
20

60
65
75

70
80
15
40

30

45

99

00

96
90

00
00
00

00

00
Q0

00
00
00

Frequency
Z B 10 100
0.47 0.50 0.54 0.60
0.3Y 0.4 0.45 0.52
0.33 0.35 0.39 0.47
0.30 0.3 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 0.51 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 0.4
0.24 0.26 0.32 0.45
0.24 0.27 0.35 0.51
0.2 0.29 0.37 0.53
0.28 0.3 0.39 0.55




J -3
j . Land Use or Percent Frequency
J ) Surface Characteristics Impervious 2 5 10 10y
Soil Group D ‘
Slope less than 1% 00 0.28 0.33 0.43 0.63
Slope 1% to 4% 0v 0.30 ,0.35 0.45 0.65
Slope nore than 4% 00 0.32 0.37 0.47 0.67:

i

3 o, o 3 Co O

—/ g o — 1 3 1 3

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 dincreased 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 texturea 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 basins
320 acres or larger.
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DURATION
IN MINUTES

ATTACHMENT A
DRAINAGE CRITEKIA MANUAL

CITY OF WICHITA, KANSAS

April 15, 1986

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
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ATTACHMENT A CONTINUED

Page 2

DURATION

IN MINUTES

46
47
48
49
50.
51
52
53
54
55
56
57
58
-89
60
61
62
63
64
65
66
67
68
69
70
71
72
73

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
1.31
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
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50-YR

3.93
3.88
3.84
3.79
3.75
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100-YR

4.33
4.28
4.23
4.18 -
4.13
4.09
4.05
4.00
3.96
3.92
3.88
3.84
3.81
3.77 -

3.73 7
3.70

3.67
3.63
3.60
3.57
3.54
3.51
3.48
3.45
3.42
3.39
3.36
3.34
3.31
3.29
3.26
3.24
3.22
3.19
3.16
3.13
3.10
3.07
3.04
3.01
2.99
2.96
2.93
2.91
2.88
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{E[ ) ATTACHMENT A CONTINUED
’ Page 3
DURATICH RETURN PERIODS OF
K: IN MINUTES 1-YR 2-YR 5-YR 10-YK 25-YR 50-YR 100-YR
91 1.00 1.23 1.65 1.92 2.24 2.57 2.86
92 1.00 1.22 1.63 1.90 2.22 2.55 2.83
[j 93 0.99 1.21 1.62 1.89 2.20 2.53 2.81
94 0.98  1.20 1.61 1.87 2.19 2.51 2.79
: Y5 0.97 1.19 1.59 1.85 2.17 2.49 2.76
{: , 96 0.96 1.18 1.58 1.84 2.15 2.46 2.74
97 0.96 1.17 - 1.57 1.82 2.13 2.44 2.72
98 0.95 1.16 1.56 1.81 2.12 2.42 2.70
99 0.94 1.15 1.54 1.80 2.10 2.4) 2.67
{: 100 0.93 1.14 1.53 1.78 2.08 2.39 2.65
101 0.93 °  1.13 1.52 1.77 2.07 2.39 2.65
102 0.92 1.13 1.51 1.75 2.05 2.35 2.61
{: 103 0.91 1.12 1.50 1.74 2.04. 2.33 2.59
104 0.90 1.1 1.49 1.73 2.02 2.31 - 2.57
105 0.90 - 1.10 1.47 1.72 2.01 2.30 2.55
{i 106 0.89 1.09 1.46 1.70 1.99 2.28 2.54 .
: _ . 107 0.88 1.09 1.45 1.69 1.98 2.26 2.52
. 108 0.88 1.08 1.44 1.68 1.96 2.25 2.50
L 109 0.87 1.07 1.43 1.67 1.95 2.23 2.48
{: 110 0.87 1.06 1.42 1.65 1.93 2.21 2.46 .
M 0.86 1.06 1.4 1.64 1.92 2.20 2.45
112 0.85 1.05 1.40 1.63 1.91 2.18 2.43
113 0.85 1.04 1.39 1.62 1.89 2.17 2.41
114 0.84 1.03 1.38 1.6 1.88 2.15 2.40
115 0.84 1.03 1.37 - 1.60 1.87 2.14 2.38
116 0.83 1.02 . 1.36 1.59 1.86 2.12 2.36
117 0.82 1.01 1.36 1.58 1.84 2.11 2.35
118 0.82 1.01 1.35 1.57 1.83 2.09 2.33
119 0.81 1.00 1.34 1.56 ©1.82 2.08 2.32
120 0.81 0.99 1.33 “1.55 1.81 2.07 2.30
DURATION RETURN PERIODS OF
IN HOUKS 1-YR 2-YR - 5-YR 10-YR 25-YR 50-YR 100-YR
2 0.81 0.99 1.33 1.55 1.81 2.07 2.30
3 0.59 0.72 0.97 1.13 1.32 1.51 1.68
4 0.47 0.58 0.78 0.91 1.06 1.21 1.35
5 0.40 0.49 0.66 0.77 0.89 1.02 1.14
6 0.35 0.42 0.57 0.67 0.78 0.89 0.99
8 0.28 0.34 0.46 0.53 0.62 0.7 0.79
10 0.23 0.29 0.39 0.45 0.52 0.60 0.67
12 0.20 U.25 0.33 0.39 0.45 0.52 0.58
L 18 0.15 0.18 0.24 0.28 0.33 0.38 0.42
24 0.12 0.15 0.20 0.23 0.27 0.31 0.34

3
2
5
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EXAMPLE (SEE mSTRUCTION §)
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AS SMOWN USE NOMOGRAPM AS CIPLAINED

e INSTRUCTION § BUT WiTh 23 -;_

TO DETCRMING 4 |
¢

DiSCHARGE O, 1™

d
roATON OF cmanmer | ]

|o—x—e ®

MAVING WIDTM X
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ENTIRE SLCTION AS EXPLAINED I | THEN USE NOMOGAAPY TO
DETERMINEG Qg IM SECTION OF WIDTH-D FOR DEPTM

@ea-(F) men 0,00-0,.

. ¢
TO DCTERMINE DISCHARGE 1 J r

10y} 1 COMPOSITE SECTION:~ | ° 8.2 l, |
D i,
[ S e

v 1,18-4)

foLLow insTRUCTION 3. TO |
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BUREAU OF PUBLIC ROADS

REV. JAN. 1968

NOMOGRAPH FOR FLOW
IN TRIANGULAR CHANNELS
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From: HENRY_L

Sent: Wednesday, June 23, 1999 3:12 PM
To: RATH_G; LINDEBAK_M

Cc: LACKEY_S

Subject: Hardtner Box Culvert - west of 119th
Sensitivity: Private

I'went out on a call that we had a wash out / collapse behind the wing wall on the north side of this box culvert. There is a
sizeable wash out that we need to repair. | noted that the weep hole on one of the wing walls was gushing like a fire hose.

I am curious what is making this weephole gush like this, and wondering if we have a cavern connecting it to the water
source, which might collapse. Can you pull a plan of this box and let me see how it was designed?



Wichita, Kansas 67206
n 316-684-9600 FAX 316-684-5100

LETTER OF TRANSM/IT TAL
PROJECT; TO: Vicky Huang pE
City of Wichita Engineen‘ng
PROJECT NO; 455 N. Main - 7t Floor
Wichita, KS 67209

DATE; August 30, 1999

We are sending yoy the foMowing items: _ x Attached
Under Separate cover
Via

Drawings Speciﬁcations Computer Disk(s)

Maps ‘ Petitions X__ Other

COMMENTS. 'Isetuming Your copy of PEC’s Drainage Plan for Oxforg Addition, Sedgwick County,
ansas.

For Your Approval X_As Reguested

For Your, Use For Your Files

Approved As Noted For Review and Comment
REMARKS.
Signed:
Kenneth H. Bengtson,
K:\WP'\TRANSMIT WPD
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