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EXHIBIT NO. 1 -
SOIL LEGEND

. 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

Cb B Canadian-lialdeck fine sandy loams

Cc D Carwile fine sandy loam

Cd B Clark-0Ost clay loams, 1 to 4 percent slopes

Ce C Cline silty clay, 3 to 6 percent siopes

Ea B Elandco silt loam '

Eb B Elandco silt loam, occasionally flooded

Ec B Elandco silt loam, frequently flooded

Fa ' B ~ Farnum loam, O to 1 percent slopes

Fb B Farnum loam, 1 to 3 percent slopes

Fc B Farnum loam, sandy substratum, 0 to 1 percent slopes
-Ga D Goessel silty clay, O to 1 percent slopes

Gb b 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
La c Lesho loam '

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 - &o/—'Plevna fine sandy loam

Pc A 5a~d¢*"  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 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 ' :
Tb D Tabler-Drunmond complex

Ua B Urban land-Canadian complex

Ub B Urban land-Elandco complex

Uc B Urban land-Farnum compiex, 0 to 3 percent slopes
ud D Urban land-Irwin complex, 1 to 3 percent slopes

Ue D Urban Tand-Tabler complex

Va B Vanoss silt Toam, 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 lopes

Wa C Waldeck sandy loam

Wb D Waurika silt loau
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ATTACHMENT D

(3 pages)

DRAINAGE CRITERIA

CITY OF WICHITA, KANSAS

RECOMMENDED RUKOFF CCEFFICIENTS FOR RATIOHNAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDRUGPRAPH METHOD

Land Use or

Surface Characteristics

Business:
Downtown Areas
Neighborhood Areas

Residential:
Single Family (Soil Group D)

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 7 -
3/4 Acre

1 Acre

Multi-Family (Soil Group C)

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

Single-Family (Soil Group B)

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

Multi-Fz::i1v (Snil Group B)

Multi-tnit {detached)
Hulti-Unit (attached)
Apartnents

. Percent . Frequency
~ Impervious 2 5 10 100
95 0.84 0.85 0.87 0.91
70 0.68 0.69 0.73 0.80
5Q - 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 0.7
20 0.41 0.45 0.54 0.71
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 0.68
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 0.71 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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Land Use or

9.

10.
1.

(:) Surface Characteristics

Single Family (Soil 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)
Apartnents
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. 1 below):

Soil Greoup 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%

Percent
Inpervious

50
38
30
25
22
20

60
65
75

70
80
15
40

30

45

99

00

96
90

00
00
00

00

00
a0

00

00
00

Frequency

Z 5 10 100
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 0.54
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 0.206 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
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Land Use or - Percent . ' Frequency
Surface Characteristics Impervious 2 N 10 100
Soil Group‘D' ' '
Stope less than 1% _ 00 0.28 0.33 - 0.43 0.63
Slope 1% to 4% ou 0.30 ,0.35 0.45 0.65
Slope nore than 4% o 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.
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- The following tabulation contains rainfall intensity in inches
per hour as derived from ESSA Weather Bureau Te
40 Modified to NWS Hydro-35,

" DRAINA

CITY OF WICHITA, KAMNSAS

ATTACHMENT A
GE CRITEKIA MANUAL

T

April 15, 1986

RAINFALL INTENSITY TABLE FOR SEDGWICK COUNTY, KANSAS

DURATION
IN MINUTES + 1-YR
5 4.18
6 3.99
7 3.81
8 3.66
9 - 3.52
10 3.39
n 3.27
12 3.18
13 3.05
}4 2.96
5. 2..81
16 2.78
17 2.7
.18 2.63
19 2.56
20 2.50
21 2.44
22 2.38
23 2.32
24 2.27
25 2.22
26 2.20
27 2.16
28 2.14
29 , 2.11
30 2.08
31 2.05
32 2.02
33 1.99
34 1.96
35 1.93
36 1.91
37 1.89
38 1.87
39 1.85
40 1.83
47 1.81
42 1.79
43 1.77
44 1.75
45 1.73

2.08

2-YR 5-YR
5.57 6.53
5.32 6.25
5.09 5.99
4.89 5.75
4.70 5.54
4,52 5.34
4.36 5.16
4.21 4.99
4.08 4.84
3.95 4.69
3.83 4.56 :

3.72 4.43
3.61 4.31
3.51 4.20
3.42 4.10
3.33. 4.00
3.25 3.90
3.17 3.81
3.10 3.73
3.03 3.65
2.96 3.57
2.90 3.50
2.84 3.43
2.78 3.37
2.72  3.30
2.67 3.24
2.62 3.19
2.57  3.10
2.52 3.05
2.48 3.01
2.44 2.98
2.39 2.93
2.35 2.88
2.32 2.84
2.28 2.80
2.24 2.76
2.21 2.72
2.18 2.68
2.14 2.64
2.1 2.61
2.57

chnical Paper

1977 During First Hour

7.4

7.09
6.81
6.55
6.31
6.09
5.89
5.7
5.53

5.37 -

5.22
5.08
4.95
4.83
4.71
4.60
4.50
4.40
4.31
4.22
4.13
4.05

3.98

3.90
3.83
3.76
3.70
3.63
3.57
3.51
3.46
3.41
3.36

w
w
—

LW W Ww Ww
. N . . . . . .
OO O~ — N
S RO WO

RETURN PERIODS OF
10-YR

© 25-WR 50-YR
8.52 9.48
8.16 9.09
7.84 8.74
7.55 8.42
7.28 8.13
7.04 7.86
6.81 7.61
6.60 7.38
6.41 7.17
6.23 6.97
6.06 6.78
5.90 6.60
5.75 6.44
5.61 6.29
5.47 6.14
5,35 6.00
5.23 5.87
5.12 5.75
5.01 5.63
4.91 5,52
4,81 5.41
4.72 5.31
4.63 5.21
4,55 5.12
4.47 5.03
4.39 4.94
4,32 4.86
4,25 4.79
4.18 4.7
4.1 4.63
4,05 4.56
3.99 4.50
3.93 4.43
3.87 4,37
3.82 4.31
3.76 4.25
3.7 4.19
3.66 4.13
3.61 4.08
3.57 4.03
3.52 3.98

8.54
8.27
8.02
7.79
7.57 ..
71.37"

7.18
7.00
6.84
6.68
6.53
6.39
6.26
6.13 -

6.01
5.90
'5.79
5.69
5.59
5.49
5.40
5.32
5.22
5.14
5.07
5.00
4.93
4.86
4.79
4.73
4.66
4.60
4.54
4.49
4.43
4.38
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ATTACHMENT A CONTINUED
Page 2

DURATION o S RETURN PERIODS OF

.93 2.26

[] IN MINUTES 1-YR 2-YR - 5-YR 10-YR 25-YR 50-YR. 100-YR
[] 46 1.70 2.05 2.54 2.97 3.48 3.93 4.33
| 47 1.67 2.02 2.50 2.93  3.44 3.88 4.28

48 1.66  2.00 2.47 2.90 3.35 3.84 4.23
49 1.64 1.97 2.44 2.86 3.35  3.79 4.18
[] 50 1.61 1.95 2.41 2.83 3.32 3.75 4.13
| 51 " 1.59 1.92  2.38 2.79 3.28 3.7 4.09
52 1.56 1.89 2.35 2.76 3.24 3.67 4.05
[] 53 1.54 1-86 2.33 2.73 3.20 3.63 4.00
54 1.52 1.84 2.30 2.70 3.17 3.59 3.96
| 55 1.50 1.81 2.27 2.67 3.14 3.55 3.92
[] 56 1.47 1.79 2.25 2.64 3.10 3.51 3.88
57 1.45 1.76 2.22 2.61 3.07 3.43 3.84
58 1.43 1.74 2.20 2.59 3.04 3.44 3.81
59 1.42  1.72 2.18 2.56 3.01 3.41 3.77
[]‘ 60 1.40 1.69 2.15 2.53 2.98 3.37 3.73
61 1.38 1.67 2.13 2.51 2.95 3.34 3.70
62 1.36 1.65 2.11 2.48 2.92 3.31 3.67
[}(: 63 1.34 1.63 2.09 2.46 2.89 3.28 3.63
64 1.33  1.61 2.07 2.44 2.86 3.25 3.60
65 1.31 1.59 2.05 2.41 2.84 3.22 3.57
[] 66 1.30 1.57 2.03 2.39. 2.81 3.19 3.54
67 1.28  1.56 2.0] 2.37 2.79 3.16 3.51
68 1.26 1.54 1.99 2.35 2.76 3.13 3.48
69  1.25  1.52 1.97  2.33 2.74 3.10 3.45
[} | 70 1.24 1.50 1.95 2.31 2.71 3.08 3.42
71 1.22  1.49 " 1.93 2.28 2.69 3.05 3.39

72 1.2 1.47 1.92 2.26 2.67 3.02 3.36
[} 73 1.20 1.46 1.90 2.25 2.64 3.00 3.34
74 1.18 1.44 1.88 . 2.23 2.63 2.98 3.31
75 1.17 1.43 1.86 2.21 2.61 2.95 3.29
76 1.16 1.4 1.85 2.19 2.68 = 2.93 3.26
[1 77 1.15  1.40 1.83 2.17 2.55 2.90 3.24
78 1.13 1.38  1.82 2.15 2.53 2.88 3.22
79 1.12 1.37 1.80 - 2.14 2.50 2.86 3.19
[] 80 1,11 1.36 1.79 2.12 2.48 2.84  3.16
81 1.10 1.34 1.77 2.10 2.46 2.82 3.13
82 1.09 1.33 1.76 2.08 2.43 2.79 3.10
[} 83 1.08 . 1.32 1.74 2.06 2.41 2.76 3.07
84 1.07 1.31 1.73 2.04 2.39 2.74 3.04
85 1.06 1.30 1.72 2.02 2.37 2.71 3.0]
86 1.05 1.28 1.70 2.00 2.34 2.69 2.99
[] . 87 1.04 1.27 1.69 1.99 2.32 2.66 2.9
7 88 1.03 1.26  1.68 1.97 2.30 2.64 '2.93
N 8Y 1.02 1.25 1.68 1.95 2.28 2.62 2.9
[} 90 1.01 1.24 1.66 1 2.59 2.88
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O) ATTACHMENT A CONTINUED
D Page 3
[} DURATION RETURN PERIODS OF |
IN MINUTES - 1-YR  2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
91 1 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
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
[] 95 0.97 1.19 1.59  1.85 2.17 2.49 2.76
96 . 0.96 1.18 1.58 1.84 215 . 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 2.41 2.67
100 0.93 1.14 1.53 1.78 2.08 2.39 2.6
101 0.93 1.13 1.52 1.77 2.07 2.39 2.6
[] 102 0.92 1.13 1.51 1.75  2.05 2.35 2.6
103 0.91 1.12 1.50 1.74 2.04 2.33 2.5
104 0.90 1.1 1.49 1.73 2.02 2.31 2.5
[J 105 0.90 - 1.10 1.47 1.72 2.01 2.30 2.5
106 0.89 1.09 1.46 1.70 1.99 2.28 2.5
107 0.88 1.09 1.45 1.69 1.98 2.26 2.5
[} 108 0.88 1.08 1.44 1.68 1.96 2.25 2.5
{ 109 0.87 1.07 1.43 1.67 1.95 2.23 2.4
110 0.87  1.06 1.42 1.65 1.93 2.21 2.4
11 0.86 1.06 1.41 1.64 1.92 2.20 2.4
[} 112 0.85 1.05 1.40 1.63 1.91 2.18 2.4
113 0.85 1.04 1.39 1.62 1.89 2.17 2.4
114 0.84 1.03 1.38 1.61 1.88 2.15 2.4
[} 115 0.84 1.03 1.37 - 1.60 1.87 2.14 2.3
116 0.83 1.02 . 1.36 1.59 1.86 2.12 2.3
117 0.82 1.01 1.36 1.58 1.84 2.1 2.3
118 0.82 1.01 1.35 1.57 1.83 2.09 2.3
[J 119 0.8 1.00 1.34 1.56 1.82 2.08 2.3
’ 120 0.8 0.99 1.33  ~ 1.55 1.81 2.07 2.3
[} DURATION RETURN PERIODS OF
IN HOUKS 1-YR 2-YR - 5-YR 10-YR 25-YR 50-YR 100-YR
[J 2 0.81 0.99 1.33 1.55 1.8 2.07 - 2.30
| 3 0.59 0.72 0.97 1.13 1.32 1.51 1.68
a 0.47 0.58 0.78 0.9] 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 0.25 0.33 0.39 0.45 0.52 0.58
( 18 0.15 0.18 0.24  -0.28 0.33 0.38 0.42
[j 24 0.12 0.15 0.20 0.23 0.27 0.31 0.34
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TURNING LINE

: . - 2.0
Loz,
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¢
L
1, L)
eauation: aeose(Z) st ¢
N 1S ROUGHNESS COEFFICIENT IN Sawmne 10
FORMULA APPROPRIATE TO WATERIAL IN [ N
#0TTOM OF CHaNNEL
2 1S RECIPROCAL OF CROSS SLOPE .08 - 1.0
REFERENCE M. M. 8. PROCEEDINGS 1948, .07 B
PAGE 150, EQUATION (14) 8 - .80
- .06
. . b - .70
EXAMPLE (SEE INSTRUCTION 1} Ii: .05 -
100 —.60
GIVEN: 8 « 0.03 5
2. 247 wn E ¢ \ i
) s0 S I-.04
2 -
ne ,oz] /0« 1200 [ = ’—' -50
0« zocrs of° Wt -
F 2o w
FIND: d« 022 BY FOLLOWING 1 o3 - 40
DASMED LiNES - — S : b 9
————— E 7 [——— E:«
s | E
[, Z -~ F.30
y————— =~ _
-2 TO? B
T—— —~[ O L
oE! F T e——__F
E 7 P 1
~ Es wn [ - .20
= g . S
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w L 2t
INSTRUCTIONS | - r
E -1 .ol Ot
QZ For w a t
[-~a7 -
I. CONNECT Z/N RATIO WITH SLOPE (S} < F .05 2
AND CONNECT OISCHARGE (Q) WiTH POINT I [ o Z .008 - |
WHERE LINE CROSSES TURNING LINE Reap 0ePTH (O [ i
.02 < .007 -
AT CURB () Q CAN BE FOUND FROM d 8Y wn Tt n Y
CONNECTING d WiTH CROSSING OF TURNING D - .01 o - oos L&l -
LINE. F .08
2. FOR SWALLOW ad — ] -~ .005 w
S Y [V uw i o7
V<SWAPED CHANNEL ot o) .
AS SHOWN USE NOWOGRAPM AS EXPLAINED 004 i
1IN INSTRUCTION 1| BUT WITH l:—g—- [ - m --08
wi I
a OL os
: O - .003
3. 70 DETERMINE i
DISCHARGE Q_ IN f ¢ i = @
. a e wi o4
PORTION OF cHANNEL ) g [£))] SF
WAVING WIOTH X: b O 2
OETERMINE OEPTH d FOR TOTAL DISCHARGE IN . o .002 E_ 03
ENTIRE SECTION &5 EXPLAINED IN | THEN USE NOMOGRAPH TO [ -
BETERMINE Qp (N SECTION OF WIDTM b FOR DEPTH 1 < ¢
a'=a-(F). ™en o e0-0p. - 5
: It
| I | - f
4. T0 DETERMINE DISCHARGE .02
(6) v CoMPOSITE SECTION:~ | a gl a
FOLLOW INSTRUCTION 3. T0 | I‘§_ L 001 L L
OBTAIN DISCHARGE (Qo) 1N 74 ' ol
SECTION O AT ASSUMED DEPTM c1,19-6") B
d BASED OM AN EXTENSION OF SLOPE RATIO 2, TO -
INTERSECT WATER SURFACE; OBTAIN Qp FOR SLOPE RATIO 2 +
AND OEPTH d'; d td~;’h-,7n£~ Gy10,40y. [
~ .01

BUREAU OF PUBLIC ROADS
REV. JAN. 1968

NOMOGRAPH FOR FLOW
IN TRIANGULAR CHANNELS
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