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EXHIBIT HO. 1

HYDROLOGIC
GROUP

“NAME

‘Albion-Shellabarger ‘sandy loams, 1 to 4 percent slopes
‘Albion and Shellabarger sandy loans, 7 to 15 percent slo
Blanket silt loam, 0 to 1 percent slopes
‘Blanket silt loan, 1 to 3 percent s]opes
‘Canadian fine’ sandy loan P
‘Canadian-lialdeck fine sandy loams
Carwile fine sandy loam P ‘ ‘
Clark-0Ost clay loams, 1 to 4 percent s]opes
Cline silty clay, 3 to 6 percent slopes
‘Elandco silt loam ~.ji

.Elandco silt loam, occa51ona11y flooded
Elandco silt loam, frequently flooded
'Farnum loam, 0 to 1 percent slopes

- Farnum loam, 1 to 3 percent siopes o
Farnum loam, sandy substratum, O to 1 percent slopes
- Goessel s11ty clay, 0 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
P Irwin silty clay loam, 2 to 6 percent slopes,’
v¢Lesho Toanm : : LT
“Lincoln soils

pes -

‘eroded

"Milan
Milan
Milan
Naron

loam, 1 to
form, 3 to
clay loam,
fine sandy

3 percent slopes

6 percent slopes
2 to 6 percent s]opes, eroded
loam

Owens clay loam, 1 to 3 percent s]opes , C
Owens-Rock outcrop complex, 3 to 10 percent s]opes
Pits ‘ ..
Plevna fine sandy loam

Pratt loamy fine sand, undulating
Pratt-Tivoli complex, rolling o
Renfrow silty clay loam, 1 to 3 percent s]opes o
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 1oam, 3 to 6 percent slopes
Shellabarger sandy loam, 3 to 6 percent slopes, eroded
“Tabler silty clay loam

Tabler-Drunmnond complex

~Urban
Urban
Urban
Urban
Urban
Vanoss
vanoss
Vanoss
Vanoss
Vernon
Vernon

SOOI WEOOREICOTTWOOUOOO O COoOOWEEIPODUDCONRUEETOWODITOOD®

land-Canadian complex
land-Elandco complex
land-Farnum complex, 0 to 3 percent slopes

lTand-Irwin complex,

1 to 3 percent slopes

land-Tabler
silt loanm,
silt loam,
silt 1oam,
silt loam,
sandy loant,
sandy lo.am,

Waldeck sandy Toam
Waurika silt loan

complex

0 to 1 percent slopes

1 to 3 percent slopes

3 to 6 percent slopes

3 to 6 percent slopes, eroded
1 to 3 percent slopes

3 to 6 percent lopes



ATTACHNENT D
| »»DRAINAGE CRITERIA
""f CITY OF wICHITA KAMSAS

RECOWENDED RUROFF COEFFICIENTS FOR RATIONAL METHOD -~
"AND PERCENT IMPERVIOUS FOR UNIT HYDRUGRAPH METHOD

Percent -

: Frequency
- Impervious

}Surface Character1st1cs

'LBus1ness :
¥ ",Downtown Areas

t.gighborhood Areas

Res1dent1a1 ok
S1ng]e Family (Soil Group D)
. 1/8 Acre L

/4 Acre"“*?:' .
2 1/3 Acre 0.73
~1/2 Acre 0.72
~3/4 Acre 0.7
] Acre . o 0.71
"'Mu1t1 Fan1]y (So11 Group D) R -
Multi-Unit (detached) RN e 0, 0.82
Multi-Unit (attached) - -~ 65 = ~:0.64 . 0. 0.83
~ Apartments 15 .0.70 0.86
Single Family (Soil Group C) L T e T :
173 Acre 50 - .05 . 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 - o 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
_ Multi-Unit (attached) 65 0.63 0.66 0.71 0.79
‘Apartrents ’ 75 - 0.68 0.72 0.77 0.83
Single-Fanily (Soil Group B) : o
178 Acre 50 0.52 0.54 0.59 ©0.67 .
1/4 Acre — 38 0.44 0.46 0.52 - S 0.61
1/3 Acre 30 ' 0.39 0.41 0.47 : 0.57
1/2 Acre : 25 0.36 0.38 0.44 0.5
3/4 Acre 22 0.34 0.36 0.42 v 0.52 .
1 Acre _ 20 0.33 0.35 0.40 0.51
Multi-Fziiily (Soil Group B) '
hulti-Gnit (detached) 60 0.58 0.60 0.65 . 0.72
Multi-Unit (attached) 65 0.61 0.64 0.68 2%0.75 ‘
7 0.70 0.74  :%0.80

‘Apartnents _ 75 0.6




. Land Use or - ?”ﬁlw

Multi- Fa111y (Soil Groqp A)

Multi-Unit (detached) .
Multi Un1t (attached)

. _Playgrounds'
.‘\Schools N

'iﬁRa1]road Yard Areas

[} | . 8. Stfeets:
‘ Paved
Grave]

 59."Dr1ve Park1ng Lots and wa1ks

10, Roofs:

“util.‘Urban Lawn Areas (See Note No.

Soil Group A

- - STope less than 1%

“Slope 1% to 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%
[]_ Stope more than 4%

L}(:‘ 1. Undeve]oped Urban Areas
.. Offsite Flow Analysis
o - (when land use not defined) -

[} N Sloge more than 4%
(
kY

.~ Percent .
;a Imoerv1ous

99
0

96

90

1 below):

00
00
00

00

00
00

00

00
00

Frequency

0.87

0.24

' 0.87
' 0.80

CcCC o
o« s s
NS

- 0.26

oC o

0.54

0.88

. 0.87
0.85

.09
.13
17

S OoOC o

.18

o COo
~nNo
[AV]

26

.27
.29
.31

0.90

0.33

0.88

0.90

0.55
4066
o2
. 0.68
20,93

0.48 B I,_.
. 0.89

0,93




. Percent

" Land Use ¢ or f“f5"' - Frequency
) o

: Surface Character.st1cs L

" Impervious

'So11 Group D ”"""”“
- Slope less than 1%
-.Slope 1% to 4% 'ﬁ‘:
Slope more than 4%

Note No. 1: * Coefficients shown in the above table are-for pervious open space -

sands with high infiltration rates.“;Group B soils are moderately well-drained,

soils 'are moderately poor-drained, moderately fine textured soils with slow L
infiltration rates. "Group D so1ls are -poor- dra1ned f1ne textured so1]s w1th L
ivery s]ow 1nf1]trat1on rates T Ul LA '

'~f?fijENERAL‘NCTE These Rat1ona1 Formu]a Coeff1c1ents may not be va11d for bas1ns
: 320 acres or 1arger..:hg T LT e Lo SN ‘

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-darained, coarse textured = -.

moderately “coarse textured soils with moderate infiltration rates. - Group Co



S ATTACKMENT A - 70
DRAINAGE CRITERIA_MANUAL

.. CITY OF WICHITA, KAUSAS -

- 40 Modified to NWS Hydro-35, 1977 During“First Hour

T e Y = g [ ey R e S oy I

- DURATION - =7 """ 'RETURN PERIODS OF - R
"IN MINUTES “-:1-YR 2-YR : 5-YR .:-10-YR . 25-YR % 5O-YR .
4.18 ' 5,57 . 6,53 7.7 7 8,52 <. -9.48
3.99 . 5.32 6,25 7,09 . 816 . 9.09 .
75,09 0 5,99 trir6.81 7,84 T 874 i
T "3.66 4.8 5,75 . .:6.55 - 7.55 8.42 .
: - 3.52 4.70 5.5 . 6.31 = 7.28 8.13
g - 4.52 - 534" - 6,09 7.04 - 7.86
RRaS L 4.36 5.16  5.89 . 6.81 7.61
R L - 4.21 4.99 - 5.71 . 6.60 - 7.38 .
S 13, . 4.08 4,84 5.53 . 6.4 7.17
i 14 2,96 3.95 . 4.69 5.37 6.23 6,97 -
oo 15 :.2.87 3.83 4,56 5.22 . 6.06 6.78
U 16 2,78 3.72 4.43 . 5,08 ~5.90 6.60
O 17 2.71 3.61  4.3] 4,95 575 6.44
o .18 2.63 3.51 4.20 4.83 5.61 6.29
o 19 2.56 3.42 4.10 4.71 .. 5.47 6.14
] o 20 2.50 3.33 © 4.00 4.60 5.35 6.00
S 21 2.44 3.25 3.90  4.50 5.23 5.87
o 22 2.38  3.17 3.81 4.0 - 5.12 5.75
] L 23 2.32 . 3.10 3.73 4.31 5.01 5.63
R 24 2.27 - 3.03 3.65 4.22 S 4.9 5.52
A 25 2.22 2.96 3.57 4.13 - 4.8 5.41
Sie 26 2.20 2.90 - 3.50 4.05 4.72 5.31
]-zz, - 27 2.16 2.84 3.43 3.98 4.63 5.21
L 28 2.14 2.78 3.37 3.90 4.55 5.12
S 29 2.1 2.72 3.30 3.83 4,47 5.03
] e 30 2.08 2.67 3.24 3.76 4.39 4,94
- 31 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 4.7
} 34 1.96 2.48 3.01 3.51 4.11 4.63
: 35 1.93 2.44 2.98 3.46 4.05 4.56
36 1.91 2.3Y 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 3.31 3.87 4,37
39 1.85 2.28 2.80 3.26 3.82 4.31
] 40 1.83 2.24 2.76 3.22 3.76 4,25
41 1.81 2.21 2.72 3.17 3.7 4,19
1 42 1.79 2.18 2.68 3.13 3.66 4.13
- 43 1.77 2.14 2.64 .  3.09 3.61 4.08
J 44 1.75 2.11 2.6 3.05 3.57 4.03
45 1.73 2.08 2.57 3.01 3.52 3.98

April 15, 1986

RAINFALL INTENSITY TABLE FOR SEDGNICK COUNTY, KANSAS " & ..

" The following tabulation contains rainfall intensity in inches = ¢
per hour as derived from ESSA Weather Bureau Technical Paper
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. ATTACHME

- DURATION

el 7 L—J - ]

S R RO B A .

] L__,J(“L._J

/IN MINUTES

NT A CONTINUED =~ @

1.46

P RPN R RN RO RORS -
- L] ')

— e PO NI RO RO RO RO RO R N
* [

o
.

(el
w

¢ e o o * o s ¢« o o .
MNP WWWWEDRAEOIO,

L] . L[] L] . .
ﬂ\cltDOOOOO—‘—"—"—‘

.
(Vo)
o

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

“0 RETURN

- 2.23

2
2
2.
2.
2
2.
2.
2
2.
2
2.
2.
1.
1

. *
LLLOOCOOC = ed et el e

NLCONDOAOCNDNI~NY—

—
O
o

1.93.

PERIODS

OF

10-YR .- 25-YR

©3.48 3,93
3.44 3.88
3.3 3.84
13.35 3.79
03,32 . 3.75
3.28 .o 3.
3.2 - 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°
295 3.34
2.92 3.31
2.89 3.28
2.86 3.2
2.84 3.2
2.81 3.1
2.79 3.1
2.76 3.1
2.74 3.1
2.71 3.0
2.69 3.0
2.67 3.0
2.64 3.0
2.63 2.9
2.61 2.9
2.58 2.9
2.55 2.9
2.53 2.8
2.50 2.8
2.48 2.8
2.46 2.8
2.43 2.7
2.41 2.7
2,39 2.7
2.37 2.7
2.34 2.6
2.32 2.66
2.30 2.64
2.28 2.62
2.26 2.59
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ffE:;; 'F;€?l

J

" ATTACHMENT A CONTINUED

e e e

c. ) 1 L1
N I S géf;

. et 2 3 1 L EZ:J

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

111 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

24 0.12

0014s

coCcCcocooco
nNo
Ve

113
13
102
SN
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

R
" 5-YR

hﬁ_ 1.65 2.

- -1.63 2
o162 1. ©2.
. 1.61 2.1
~ 1,59 . 2.1
1.58- = 2.1
s Y.87 N C 2.
o 1.560 2.1
S 1.54 2.1
- 1.53 - - 2.0
oo 1.52 2.0
1,81 2.0
1,50 . 2.0
1,49 - 2.0
1,47 2.0
1.46 0 - 1.9
2 1.45 . 1.9
o 1.44 1.9
1.43 - 1.9
1.42 1.9
1.41 1.9
1.40 . 1.9
1.39 1.62 1.8
1.38 1.61 . 1.8
1.37- - 1.60 1.8
. 1.36 1.59 1.8
1.36 1.58 1.8
1.35 1.57 1.8
1.34 1.56 1.8
1.33 ~1.55 1.8

ETURN PERIODS OF .-

~10-YR - 25-Y

RETURN PERIODS OF

R

L)
N NN
oNA

=N WPLOANCO—NWOIOO L NEOIXTOMNWOI~S WO

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 C.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

2.20
2.18 2.43
2.17 2.41
2.15 2.40
- 2.14 2.38
2.12 2.36
2.11 2.35
- 2.09 2.33
2.08 2.32
2.07 2.30
50-YR -~ 100-YR -
2.07 2.30 -
1.51 1.68
1.21 1.35
1.02 1.14
0.89 0.99
0.1 0.79
0.60. 0.67
0.52 0.58
0.38 0.42
0.31

0.34
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EFFICIENCY
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0.4
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DRAMSGE oF Hiainry Pusutire FALA A
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CHART 10. Curb=cpening and slotted drain inlet interception efficiency.
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i
- “FOR COMPOSITE CROSS SLOPES USE'S, FOR S, g0 L
— P = Sx + sw EO ’ SW' G/W ] i - . .-: : . :
L ' . . 301
] :: - - LT e
- - (FT)
1 L E 80 -
] . W R -70 ;
SRR s 5 -60 s
T oy i o193
4 -0.001 Z W e P o
g 40 o T
i P K <0.02 L el
o - B iy o 30 o .
o A o - B
( : oDl - 0.04 ) 4
. L

0.0lb

e

-20

1]
o
o
o
ol
1

mrrrTr T
M Tr
O ¢
N
1

, : -10
-0.2 -9

EXAMPLE: L4 0.5 1
GIVEN: N=0016; $=0.0I 0.4 -
Sx=0.02 ; Q=4 FTY/s

FIND: Ly=34 FT

CHART 9. Curb=opening and slotted drain inlet length
Q ' for total interception.
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(FT)

r

r

WATER DEPTH d

A\
N

, 2 3 4 5 8 789I0bq, . 20 30 40
DISCHARGE Q (FT3/5)  //0F
CHART 12. Depressed curb=opening inlet capacity in sump locations.

ey M -2, LZptee_of Mamssy Qveren s S CHHA, Maz, 172
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[ | Orox > 22655
L DISCHARGE Q (FT3/8) | ,

] CHABT 12. Depressed curh=opening inlet capacity in sump locations.
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Cross-slope= 7"/ = 003125/

'0*',0-5’25 " BT T o l«/ooa’br/b’ye 5*’7/40/c//'?9bn

N - .

‘Dyne /rf&?é ,Eb.P/?”‘ :

* eouation: 0086 (2) st oM
O N IS ROUGHNESS COEFFICIENT IN WAWEING . °
FORMULA APPROPRIATE TO WATEMIAL IN
"~ sotrom of cuamwer '
. 2 1S RECIPROCAL OF CROSS SLOPE
REFERENCE' W A. 8. PROCEEDINGS 1948,
PAGE 130, EQUATION (14}
N
. . “\‘
EXAMPLE (SEE INSTRUCTION 1}

R GIVEN: 8 » 0.03

2. 24
ne 02
0+ 20¢Fs N

FIND: d e+ 022 8Y ro..wwmc/
//

- U ) E
LL -

] 2/n s 1200

TURNING uNE./f )
Ah /

—
— g i
or 400 <
P § L e
2 F3o0 o
m' 3 1. CONNECT 2/N RATIO WiTH 'SLOPE (S) Lo
E . AND CONNECT DISCHARGE (Q) wn\»_c\ncmr - .008
- 200 WHERE LINE CROSSES TURNING LINE READ.DEPTM > 007 |
- | -
9 AT CURB (d) Q CAN BE FOUND FROM d BY (2} | $ 10
< : —
- INNECTIN wiTe C 1 F TURNIN — = -
" CONNECTING d WITH CROSSING OF TURNING ot O .006 a
[ LINE. - \ F .08
C 2. FOR SHALLOW i, M bt b w .0056 w
- 100 V-SHAPED CHANNEL ." A ot a .07
- SO . AS SHOWN USE MOMOGRAPH AS EXPLAINED [ -
B 80 ’ - IN INSTRUCTION 1 BUT wiTh !tL- ’ B .004 B '06
- 70 . : w ! at
- 60 a~ O L os
L
- 50 ’ 3. 70 DETERMINE | O |-.003 g
. i OISCHARGE O, IN 1 a i i 1 d @ L o
- L 40 ¢ . vt = 4
S rONTION OF CHANNEL | 1 " # { =N
: HAVING WIDTH X! b O -
'5_30 . OETERMINE DEPTH d FOR TOTAL DISCHARGE N ~ .002 o
- ENTIRE SECTION &S EXPLAINED tN ). THEN USE NOMOGRAPH TO [~ - - -03 ,
- 20 DETERMINE Op IN SECTION OF WIOTH D FOR DEPTH [ < o
E a'+a-(F) ™en 0,00-0p. - C
: . ! Tt
9 4.10 DETERMINE DISCHARGE | r § [ =T 02
. [ (O;) IN COMPOSITE SECTION:— o e ‘ [ a |-
- 10 FOLLOW INSTRUCTION 3, TO g f. 0ol g [
OBTAIN DISCRARGE (O . ° 5
a) N - — 1,4 —-I
SECTION Q AT ASSUMED OEPTM 1 t9-4") [~
¢ BASED ON AN EXTENSION OF SLOPE RATIO 2, TO 5
INTERSECT WATER SURFACE; OBTAIN Qp FOR SLOPE AATIO 2p H
= -
AND DEPTH d; d-a--‘l'.v»-tu 20,40y, .
o]

BUREAU OF PUBLIC ROADS . . . . NOMOGRAPH FOR FLOW
'REV. JAN. 1968 IN TRIANGULAR CHANNELS




