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e ATTAChHENT A :
DRAINAGE CRITERIA HANUAL

CITY OF . WICHITA KANSAS ?7“

RAINFALL INTENSITY TABLE FOR SEDGNICK COUNTY KANSAS

The foHowmg tabulatmn contams ramfaH 1ntens1ty in 1nches
per hour as derived from ESSA Weather Bureau Technical Paper
40 Modi f1ed to NNS Hydro 35 ]977 Dumng F1rst Hour ‘

RETURN PERIODS OF

" DURATION :
10-YR  *- 25-YR

—
1

=<

=

CIN MINUTES L f*‘,5 RO |
LB i 4,18 g i 6,53 507,41 78,52
6 3.99 . 5.32°  6.25 . 7.09 - 8.16
7 3.8 ' 509 5099 - 6.81 7.8
'8 3.66 4.89  5.75 . 6.55 - "7.55
9 - 3.52 4,70 . 5.5  6.3] 7.28
10 3.39 . 4,52 5.34 6.09 - 7.04 4 :
mn 3.27 4.3 . 5.6  5.89 16.81 7.61
12 3.18 4,21 4,99 5.71 . ' 6.60 7.38
13 3.05 - 4.08 4.84 5.53 . 6.4] 7.17
14 2.96 . 3.95 4,69 .537 .. 6.23 6.97
15 2.87 3.83 - 4.56 . 5.22 6.06 6.78
16 2.78 . 3.72 4.43 . - 5.08 5.90 . 6.60
7 2.71 3.61 4.3 4,95 575 - 6.44 -
18 2.63 3.51 4,20  4.83 5.61 . 6.29 -
19 2.56 3.42 4.0  .4.71 5.47 6.14
20 2.50 3.33 - 4.00 4.60 5.35 . 6.00
21 2.44 3.25 3.90 4.50 5.23 5.87
22 2.38 3.7  3.81 . 4.40 512 5.75
23 2.32 - 3.10 3.73 4.31 5.01 5.63 -
24 2.27  3.03 3.65 - 4.22 4.91 5.52 -
25 2.22 - 2.9 3.57 4.13 - 4,81 = 5.41 -
.26 2.20 2,90 - 3.50 4.05 4.72 5.31 .
" 27 2.16 2.84 3.43 3.98 4.63 5.21
28 2.14 2.78 - 3.37 3.90 - . 4.55 5.12
29 L2 2,72 3.30 3.83 4.47  5.03
30 2.08 2.67 3.24 3.76 © 4.39 4.94
3] 2.05 2.62 3.19 3.70 4,32 4.86
32 2.02  2.57 3.10 3.63 4,25 4.79
33 1.99 2.52 3.05 3.57 4.18 4.71
34 1.96 2.48 3.01 3.5 4.1 4.63
35 1.93 2.44 2.98 3.46 4.05 4.56
36 1.91  2.39 -~ 2.93 3.41 3.99 4.50
37 1.89 2.35 2.88 - 3.36 3.93 4.43
38 1.87 2.32 2.84. 3.3 3,87 4.37
39 1.85 2.2 2.80 3.26 3.82 4.31
40 1.83 2.2 2.76 3.22- 3.76 4.25
2.2 2.72 3.17 3. 419
2.1 2.68 3.13 3. 4.13
2.1 2.64 3.09 3. 4.08
2. © 2.6 3.05 .3, 4,03
2. 2,57 . 3.0 ~°3.98



ATTACHMENT'A CUN]INUED E
-Page 2 ‘om7- '

RETURN PERIODS OF

~ DURATION

IN MINUTES -~ 1-YR - 2-YR ';Qq35-YR 10YR L 25-YR
S .70 7 2,05 2054 7 2,97 ."1f"'3 48
1.67  2.02 . 2.50 . .2.93 . 3.44

1.66  2.00 - 2.47  2.90 . 3.39

1.64 -~ 1.97 ~ 2.44 - 2.86 - . 3.35

o 16l o195 2.4 . 2083 332 o
‘,,x‘;:;.;:.,b,(.sbl, ] 5 9 7,

| .92 2038 2,79 L 3.28
1.56 - -1.89 ~ 2,35 . 2.76 .  3.24
1.5  1.86 ~ 2.33 . - 2.73 . 3.20
1.52 . 1.84 2.30 . 2.70 3,17
1.50 . 1.81 2,27 2.67 3.14
1.47 - 1.79 2.25 - 2.64 3,10
1.45 1.76 2.22 2.61 . 3.07
1.43 . 1.74 2.20 2.59 3,04
1.42 . 1.72 2.8 2.56 . 3.0
1.40  ©1.69 2.15 2.53 - 2.98
1.38 . - 1.67 - 2.13 2.51 - 2.95
1.36 - 1.65 2.11 2.48 292 .
1.3 1.63 2.09 2,46 . 2.89 o
1.33 . 1.61 2.07 2.44  2.86 3.25
1.31 1.59 2.05 2.41 . 2.8  3.22
1.30 1.57 2.03 2.39. 2.81 3.19
1.28 1.56 2.01 2.37 2.79 " 3.16
1.26 . 1.54 1.99 2.35 2.76 '3.13
1.25 . 1.52  1.97 2.33 S 2,74 3.10
1.2 1.50 1.95° . 2.31 2.7 . 3.08
1.22 1.49 - 1.93  2.28- 2,69 . 3.05 :
1.21 1.47 1.92 2.26 2.67 3.02
1.20 -~ 1.46  1.90 2.25 . 2.64 ©3.00
1.18 1.44 1.88 . 2.23 2.63 2.98
1.7 1.43 . 1.86 2.21 2.61 . 2.95
1.6 .41 " 1.85-  2.19 2.58 2.93
1.5 1.40 1.83 2.17 2.55 2.90
1.13 1.38  1.82 2.15 2.53 2.88
1.12 1.37 1.80 2.14 2.50 2.86
1.11 1.36 1.79 2.12 2.48 2.84
1.10 1.34 1.77 2.10 2.46 2.82
1.09  1.33 < 1.76 2.08 2.43 2.79
1.08 1.32 1.74 2.06 2.41 2.76
1.07 1.31 1.73 2.04 2.39 2.74
1.06 1.30 1.72 2.02 2.37 2.7
1.05 . 1.28 1.70 2.00- 2.34 2.69
1.04 1.27 1.69 1.99 2.32 2.66
1.03 1.26 -~ 1.68 1.97 2.30 2.64
1.02 1.25 1.68 1.95 2.28 2.62
1.93 2.59 -

S1.01 - 1.24 1,66 226
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ATTACHMENT D

DRAINAhE CRITERIA

CITY OF NICHITA KANSAS o

RECOhnEhDED RU!OFF COEFFICIETTS FOR RATIONAL HETHOD el
AND PERCENT IMPERVIOUS FOR UNIT HYDRUGRAPH METHOD i

(3 pages)

. Bus1ness

1 C-3J [ 31 CJ [

'V;Feighborhood Areas - .. 70 .- - 0,68 .0.6

3

5 Reé1dent1a1 T R SR ‘
[] - Single Family (Soil Group D) . o e
-} o 1/6 Acre » 50 oo 057 -0.61 . 0.66
©1/4 Acre | - 38 - “0.50 0.5 . 0.62
By " 1/3 Acre - . 30 -~ 0.46 - 0.50 - 0.59
[} - 1/2 Acre o 25 0.42 0.48 - 0.56
: 3/4 Acre o 22 0.42 0.46 0.55
[}¢ 1 Acre T 20 0.4 0.45 0.54
Multi-Family (Soil Group D) - = ‘ o o
o - Multi-Unit (detacned) ' 60 0.62 - 0.66 . 0.72
D- o Multi-Unit (attached) o 65 - 0.64 - 0.68 .. 0.73
s Apartments _ 75 0.70 073 0.79
e Single Family (Soil Group C) ' o
[}iﬂ;;u 178 Acre 50 . - 0.55 - 0.58 0.64
e 1/4 Acre 38 0.48 0.51] 0.57
. 1/3 Acre _ 30 . 0.43 0.46 ' 0.53
D, 1/2 Acre : 25 0.40  0.43  0.50 °
: 3/4 Acre , 22 - 0.39 - 0.42 - 0.49
T Acre : . 20 0.37. ~ 0.40 0.48
[}, Multi-Family (Soil Group C) o ’ B -
; MuTti-Unit (detacned) 60 0.60 - 0.63 0.69
Multi-Unit (attached) 65 .. 0.63 0.66 0.7
[J> - Apartients - - .75 0.8 - 0.72 0.77
T Single-Fanily (Soil Group B) : .
U . 178 Acre 50 0.52 0.54 0.59
o 1/4 Acre : 38 - 0.44 "~ 0.46 0.52
: 1/3 Acre . 30. 0.39 - 0.4 0.47
[} 4 1/2 Acre 25 0.36 ~  0.38 0.44
3/4 Acre ' 22 0.34 0.36 0.42
1 Acre _ 20 0.33 0.35 0.40
[} _ Multi-Fz::ilv (Snil Group B) '
- hult1 -unit (detached) . 60 . 0.58 0.60 " 0.65
(» Hulti-Unit (attached) v 65 ' 0.61  0.64 0.8 .
[} » Apartnents _ L 75 - 0.67 .. 0.70 0074

i Land Use or ﬂ"!ff‘PercentV!“ifffi e Frequency -
urface Character1st1cs ' . Impervious 2 -5 10

Downtown Areas -~ = .. 95 Al4f1 .Li0.84 ;{’0.85 :fg[; 0.87




51n91e Fam11y (Soil broup A)

1/4 Acre - .38
+1/3 Acre Ce D co 30

23/4 Acre - Tl i 22
‘l_Acre - S

Mul £ - Fan11y (Soil Group A)

Multi-Unit (detached) .
Multi-Unit (attached)
»Ap&FthEﬂLS e

cIndustr1a1:
+ . ~Light Areas
Heavy Areas

.,v Dr1ve Parking Lots and Na]ks - 96
10 Roofs. | S 90

1] ‘Urban Lawn Areas (See Note No. 1 be]ow)
" Soil Greup A ' :
- Slope less than 1% .00
Slope 1% to 4% T O ¢
Slorze more than 4% - 00
Soil Group B : s
Slope less than 1% : 00
Slope 1% to 4% 00
Slope more than 4% 00
Soil Group C .
Slo ce less than 1% . 00
S]ope 1% to 4% - 00
(» Slope more than 4% ' 00

) 3 CJ O 3 .3 O3 3 3 1. C3 C3 C 3.0 [

- Lland Use or ' 7L Percent e
Surface Characterlst1cs B Impervious -

1178 Acre , _"150>

:1/2 Acre e e 28 1

éw P]aygroundS' ’_tfg{" - 15
5. Schools: o
6. Railroad Yard Areas: . .. - 30
(13_7. lUndeveloped Urban Areas: = - o
X . . ¢ Offsite Flow Analysis 45
& ... (when land use not defined)
Streets:
Paved v ' 99
'Grave] . t . 00

0.52

0.87
0.24

0.87 .

0.80

Frequency

0.54

0.88
0.26

0.87

0.85

0.90
0.33

0.88
- 0.90 -




: ‘Land Use or - . Percent i ‘Frequency
%\ J-Surface Characteristics . Impervious T2 2 .10
[} ‘Soil Group D R S R S S
’ - Slope less than 1% .00 7 0.28 0.33 0.63
~Slope 1% to 4% . ...00 0,30 ,0.35 0.65
Slope nore than 4% “Qg',, 00 - ';g, 'f0.32 - 0.37 0.67

Note No. 1: Coefficients shown in the above table are for perv1ous 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 so1ls are poor dralned f1ne textured so1ls with
very slow 1nf11trat1on rates. : -

L

- GENERAL NOTE: These Rational Formula Coefficients may not be valid for bas1ns -
320 acres or larger., ' :

1 = . 4 3 3 1 BJ B3 cJ 1 1 .
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" HYDROLOGIC

GROUP .

SYMBOL

R ==l R RN =R N AN N R e N N - B o ) oW WPOOUOCOTWWEEROTTITEOO®EE

- Canadian fine sandy loan
- Carwile fine sandy loam

- Cline silty clay, 3 to 6 percent slopes
-~ Elandco silt loam
+t+Elandco silt 1oam, occas1ona11y f]ooded
" Elandco silt loam, frequently flooded - -

L EXHIBIT HO. 1 R
~ SOIL LEGEND

- NAME

A]b1on Sh°11abarger sandy loams, ] to 4 percent slopes 5

‘A]b1on and Shellabarger sandy 1oans, 7 to 15 percent s]opes:

B]anket silt 1oan, 1 to3 percent s]opes e

Canadian-lialdeck fine sandy loams

Clark-0Ost clay loams, 1 to 4 percent s]opes -

Farnum loam, 0O to‘] percent slopes -
Farnum loam, 1 to.3 percent slopes
Farnum loam, sandy substratum, O to 1 percent slopes
Goessel silty 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 1oam

Lincoln soils o _ S
Milan loam, 1 to 3 percent slopes

Milan form, 3 to
Milan clay loam,

- Naron fine sandy

Owens clay loam,

6 percent slopes

2 to 6 percent slopes, eroded
1oam ]

1 to 3 percent slopes

Tabler-Drunmond complex

Vernon sandy loan,

~ Waldeck sandy 1oum -
Maurika silt loaw -y

Owens-Rock outcrop complex, 3 to 10 percent s]opes
Pits : .
Plevna fine sandy loam -

Pratt loamy fine sand, undu]at1ng

Pratt-Tivoli complex, rolling

Renfrow silty clay loam, 1 to 3 percent slopes

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

Urban land-Canadian complex

Urban land-Elandco complex _
Urban Tand-Farnum complex, 0 to 3 percent slopes ( -

Urban land-Irwin complex, 1 to 3 percent slopes ' '
Urban Tand-Tabler complex

Vanoss silt Toam, 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 :
1 to 3 percent slopes L

3 to 0 percent lopes ':*'* -

Vernon sandy lo.m,
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