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" HYDROLOGIC

'SYMBOL

- Aa

GROUP

EXHIBIT NO. 1
SOIL LEGERND

NAME

Albion-Shellabarger sandy loams, 1 to 4 percent slopes

- Albion and Shellabarger sandy 1oans, 7 to 15 percent slopes
- Blanket silt loam, O to 1 percent slopes - :

““'Blanket silt loan, 1 to 3 percent slopes
- Canadian fine sandy loan

Canadian-lialdeck fine sandy loams

Carwile fine sandy loam

Clark-0Ost clay loams, 1 to 4 percent slopes
Cline silty clay, 3 to 6 percent slopes
Elandco silt loam

"Elandco silt loam, occasionally flooded -

Elandco silt loam, frequently flooded

- Farnum loam, 0 to 1 percent slopes
“Farnum loam, 1 to 3 percent slopes
. Farnum loam, sandy substratum, O to 1 percent s]opes

Goessel s11ty clay, O to 1 percent slopes

- Goessel silty clay, 1 to 2 percent slopes

Irwin silty clay loam, 1 to 3 percent slopes
Irwin silty clay loam, 3 to 6 percent slopes
Irwin silty clay loam, 2 to 6 percent slopes, eroded
Lesho loam

Lincoln soils

Milan loam, 1 to 3 percent slopes

Milan form, 3 to 6 percent slopes

Milan clay loam, 2 to 6 percent slopes, eroded
Naron fine sandy loam

Owens clay loam, 1 to 3 percent slopes
Owens-Rock outcrop complex, 3 to 10 percent slopes - -
Pits

Plevna fine sandy loanm

Pratt loamy fine sand, undulating

Pratt-Tivoli complex, rolling

Renfrow silty clay loam, 1 to 3 percent s]opes
Renfrow silty clay-loam, 3 to 6 percent slopes
Renfrow-Owens clay loams, 1 to 4 percent slopes
Rosehill silty clay, 1 to 3 percent slopes
Shellabarger sandy loam, 1 to 3 percent slopes
Shellabarger sandy loam, 3 to 6 percent slopes
Shellabarger sandy loam, 3 to 6 percent slopes, eroded
Tabler silty clay loam

Tabler-Drummond complex

Urban land-Canadian complex

Urban land-Elandco complex

Urban land-Farnum complex, 0 to 3 percent slopes
Urban land-Irwin complex, 1 to 3 percent slopes
Urban land-Tabler complex

Vanoss silt loam, 0 to 1 percent slopes

Vanoss silt loam, 1 to 3 percent slopes

Vanoss silt loam, 3 to 6 percent slopes

Vanoss silt loam, 3 to 6 percent slopes, eroded
Vernon sandy loam, 1 to 3 percent slopes

Vernon sandy loam, 3 to 6 percent lopes

Waldeck sandy 1oam

Waurika silt loai
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(3 pages)
ATTACHHENT D '
DRAINAGE CRITERIA
CITY OF WICHITA, KANSAS
RECOMMENGED RUKOFF COEFFICIENTS FOR RATIOMAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDRUGRAPH METHOD
Land Use or Percent - Frequency
Surface Characteristics ~ Impervious 2 5 10 100
1. Business: ' - . |
Downtown Areas 95 0.84 0.85 - 0.87 - 0.91
‘Heighborhood Areas 70 0.68 0.69 0.73 0.80
2. Residential: |
Single Family (Soil Group D) '
1/8 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
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 (detached) 60 0.62 0.66 - 0.72 0.82
Multi-Unit (attached) 65 0.64 0.68 0.73 0.83
Apartments 75 0.70 0.73 0.79 0.86
Single Family (Soil Group C)
1/8 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
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
hMulti-Unit (attached) 65 0.63 0.66 0.7 0.79
Apartrients 75 0.8 - 0.72 0.77 0.83
Single-Fanily (Soil Group B) :
1/8 Acre 50 0.52 0.54 0.59 0.67
1/4 Acre : 8 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
3/4 Acre 22 . 0.34 0.36 0.42 0.52
1 Acre _ | 20 0.33 0.35 0.40 0.51
Multi-Fanily (Soi] 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
0.70 0.74 0.80

Apartnents 75 0.67
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3

Land Use or

 Surface Characteristics

Single Family (Soil Group A)
1/3 Acre
1/4 Acre
1/3 Acre
1/2 Acre
3/4 Acre

1 Acre ..

9.
10.
11.

Multi-Family (Soil Group A)

Multi-Unit (detached)
Multi-Unit (attached)
Apartrents

Industrial:

Light Areas
Heavy Areas

Playgrounds:

Schools:

Railroad Yard Areas:
Undeve]oped 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.
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

Slepe Jess than 1%
Slope 1% to 4%
Slope more than 4%

Percent

Inpervious

50
38
30
25
22
20

60
65
75

70
80
15
40
30

45

99
00

96
90

1 below):
00

0o
00

00
00
ao

00
00
00

_ Frequency -

Z 5 10 100
0.47 0.50 0.54 0.60
0.3Y L 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 T 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 0.41
0.24 0.26 0.32 0.45
0.24 0.27 0.35 0.51
0.26 0.29 u.37 0.53
0.28 0.31 0.39 0.55



1 N
:} . ‘Land Use or - Percent . ... ... Frequency L
. Surface Characteristics Impervious 2 L 10 100
B Soil Group D o .
Stope Tess 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 nore 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 Rational Formula Coefficients may not be valid for basins
320 acres or larger.

) ) 13 o 3 3 a4
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April 15, 1986

ATTACHMENT A
DRAINAGE CRITERIA MANUAL

~

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-WR 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 5.99 6.8] 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

l: 10 3.39 4,52  5.34 6.09 7.04 7.86 8.54

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

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

R 16 2.78 3.72 4.43 5.08 5.90 6.60 7.18

[:3: 17 2.71 3.61 4.31 4.95 5.75 6.44 7.00

.18 2.63 3.5] 4.20 4.83 5.61 6.29 6.84

19 2.56 3.42 4.10 4.71 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 3.8 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

[j 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

[: 3] 2.05 2.62 3.19 3.70 4.32 4.86 5.32

32 2.02 2.57 3.0 3.63 4.25 4.79 5.22

33 1.99 2.52 3.05 3.57 4.18 4.71 5.14

[: 34 1.96 2.48 3.0 3.5] 4.11 4.63 5.07

35 1.93 - 2.44 2.98 3.46 4.05 4.56 5.00

36 1.9] 2.39 2.93 3.4] 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 3.3] 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 2.1 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




C ~ ATTACHMENT A CONTINUED
:} Page 2
[} DURATION
IN MINUTES 1-YR
L] 46 1.70
47 1.67
» 43 1.66
49 1.64
:] 50 1.61
51 1.59
52 1.56
L] 53 1.54
54 1.52
| 55 1.50
] 56 1.47
57 1.45
58 1.43
59 1.42
:] 60 1.40
61 1.38
62 1.36
Ui 63 1.34
: 64 1.33
65 1.31
66 1.30
[] 67 1.28
68 1.26
69 1.25
[] 70 1.24
71 1.22
72 1.21
[] 73 1.20
74 1.18
75 1.17
76 1.16
[] 77 1.15
78 1.13
79 1.12
[] 80 1.1
81 1.10
82 1.09
[1 83 1.08
84 1.07
85 1.06
86 1.05
[ 87 1.04
88 1.03
- 89 1.02
90 1.01

[: [ ] PR

RETURN PERIODS OF

2-YR 5-YR 10-YR
2.05 - 2.54 2.97
2.02 2.50 2.93
2.00 2.47 2.90
1.97 2.44 2.86
1.95 2.41 2.83
1.92 2.38 2.79
1.89 2.35 2.76
1.86 2.33 2.73
1.84 - 2.30 2.70
1.81 2.21 2.67
1.79 2.25 2.64
1.76 2.22  2.61
1.74 2.20 2.59
1.72 2.18 2.56
1.69 2.15 2.53
1.67 2.13 2.51
1.65 2.11 2.48
1.63 2.09 2.46
1.61 2.07 2.44
1.59 2.05 2.41
1.57 2.03 2.39.
1.56 2.01 2.37
1.54 1.99 2.35
1.52 1.97 2.33
1.50 1.95 2.31
1.49 - 1.93 2.28
1.47 1.92 2.26
1.46 1.90 2.25
1.44 1.88 . 2.23
1.43 1.86 2.21
1.41 1.85 2.19
1.40 1.83 2.17
1.38  1.82 2.15
1.37 1.80 2.14
1.36 1.79 2.12
1.34 1.77 2.10
1.33 1.76 2.08
1.32 1.74 2.06
1.31 1.73 2.04
1.30 1.72 2.02
1.28 1.70 2.00
1.27 1.69 1.99
1.26 1.68 1.97
1.25 1.68 1.95
1.24 1.66 1.93

25-YR 50-YR
3.48 3.93
3.44 3.88
3.36 3.84
3.35 3.79
3.32 3.75
3.28 3.71
3.24 3.67
3.20 3.63
3.17 3.59
3.14 3.55
3.10 3.51
3.07 3.48
3.04 3.44
3.01 3.41
2.98 3.37
2.95 3.34
2.92 3.31
2.89 3.28
2.86 3.25
2.84 3.22
2.81 3.19
2.79 3.16
2.76 3.13
2.74 3.10
2.71 3.08
2.69 3.05
2.67 3.02
2.64 3.00
2.63 2.98
2.61 2.95
2.58 2.93
2.55 2.90
2.53 2.88
2.50 2.86
2.48 2.84
2.46 2.82
2.43 2.79
2.41 2.76
2.39 2.74
2.37 2.7
2.34 2.69
2.32 2.6b
2.30 2.64
2.28 2.62
2.26 2.59
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J ( , ATTACHMENT A CONTINUED
] Page 3
;] DURATION RETURN PERIODS OF
IN MINUTES 1-YR 2-YR 5-YR 10-YR 25-YR 50-YR
91 1.00 1.23 1.65 1.92 2.24 2.57
[] 92 1.00 1.22 1.63 1.90 2.22 2.55
93 0.99 1.21 1.62 1.89 2.20 2.53
94 0.98 1.20 1.61 1.87 2.19 2.51
[} 95 0.97 1.19 1.59 1.85 2.17 2.49
96 0.96 1.18 1.58 1.84 2.15 2.46
97 0.96 1.17 1.57 1.82 2.13 2.44
[} 98 0.95 .16 1.56 1.81 2.12 2.42
99 0.94 1.15 1.54 1.80 2.10 2.41
100 0.93 1.14 1.53 1.78 2.0 2.39
101 0.93 1.13 1.52 1.77 2.07 2.39
[] 102 0.92 1.13 1.51 1.75 2.05 2.35
103 0.91 1.12 1.50 1.74 2.04 2.33
104 0.90 1.11 1.49 1.73 2.02 2.31
[] 105 0.90 1.10 1.47 1.72 2.01 2.30
106 0.89 1.09 1.46 1.70 1.99 2.28
107 0.88 1.09 1.45 1.69 1.98 2.26
_ 108 0.88 1.08 1.44 1.68 1.96 2.25
Di 109 0.87 1.07 1.43 1.67 1.95 2.23
110 0.87 1.06 1.42 1.65 1.93 2.21
111 0.86 1.06 1.41 1.64 1.92 2.20
[] 112 0.85 1.05 1.40 1.63 1.91 2.18
113 0.85 1.04 . 1.39 1.62 1.89 2.17
14 0.84 1.03 1.38 1.61 1.88 2.15
[] 115 0.84 1.03 1.37 - 1.60 1.87 2.14
116 0.83 1.02 . 1.36 1.59 1.86 2.12
17 0.82 1.01 1.36 1.58 1.84 2.11
118 0.82 1.01 1.35 1.57 1.83 2.09
[] 119 0.81 1.00 1.34 1.56 1.82 2.08
120 0.81 0.99 1.33 " 1.55 1.81 2.07
{: DURATION RETURN PERIODS OF
IN HOUKS 1-YR 2-YR - 5-YR 10-YR 25-YR 50-YR
[; 2 0.81 0.99 1.33 1.55 1.81 2.07
3 0.59 0.72 0.97 1.13 1.32 1.51
4 0.47 0.58 0.78 0.91 1.06 1.21
[: 5 0.40 0.49 0.66 0.77 0.89 1.02
6 0.35 0.42 0.57 0.67 0.78 0.89
8 0.28 0.34 0.46 0.53 0.62 0.71
[} 10 0.23 0.29 0.39 0.45 0.52 0.60
J 12 0.20 0.25 0.33 0.39 0.45 0.52
18 0.15 0.18 0.24 0.28 0.33 0.38
0.12 0.15 0.20 0.23 0.27 0.31
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Y-slope = 3/3"/
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n= p,0l6
o.016 =

2000

2.0
- |
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d
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: €ouation: 0. o.e(2) st 4%
10000 N IS ROUGHNESS COEFFICIENT IN WESWEING 10
9000 FORMULA APPROPRIATE TO WATERIAL IN [ . IN
- 8000 80TTOM OF CHANNEL
- 7000 T 13 RECIPROCAL OF CRO3S SLOPE .08 - 1.0
- 6000 REFERENCE: M. K. B. PROCEEDINGS 1948, - .07 o
- 5000 PAGE 130, LQUATION [101] - - _eo
| - .06
- 4000 EXAMPLE (st msTRuCTION 1} = [ T o
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100 .60
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