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Land Use or » Percent Frequency
Surface Characteristics Inpervious 2 5 10 100
Single Family (Soil Group A)
1/6 Acre 50 0.47 0.50 0.54 0.60
1/4 Acre 38 0.39 C0.41 0.45 0.52
1/3 Acre 30 0.33 0.35 0.39 0.47
1/2 Acre 25 0.30 0.31 0.35 0.44
3/4 Acre 22 0.28 0.29 © 0.33 0.42
1 Acre 20 0.26 0.28 0.32 0.40
Multi-Family (Soil Group A)
Multi-Unit (detached) 60 0.55 Q.57 0.61 0.67
Multi-Unit (attached) 65 0.58 0.60 G.64 0.70
Apartments 75 0.65 0.68 0.72 0.77
3. Industrial:
Light Areas 70 0.68 0.69 0.73 0.80
Heavy Areas 80 0.74 0.76 0.79 0.84
4, Playgrounds: 15 0.33 0.35 0.42 0.55
5. Schools: . 40 0.49 0.51 0.56 0.66
6. Railroad Yard Areas: 30 0.43 0.45 0.50 0.62

7. Undeve]oped Urban Areas: :
Offsite Flow Analysis 45 0.52 0.54 0.59 0.68
(when land use not defined)

8. Streets:
Paved 99 0.87 0.88 0.90 0.93
Gravel 00 0.24 0.26 0.33 0.48
9. Drive, Parking Lots and Walks: 96 0.87 0.87 0.88 0.89
10. Roofs: 90 0.80 0.85 0.90 0.93
11. Urban Lawn Areas (See Note No. 1 below):
Soil Group A :
- STope less than 1% 00 0.08 0.09 0.13 0.23
Slope 1% to 4% 00 0.12 0.13 - 0.17 0.27
Slope iore than 4% - 00 0.10 0.17 0.21 0.31
Soil Group B '
Slope less than 1% 00 0.16 0.18 0.24 0.37 .
Slope 1% to 4% 00 0.20 0.22 0.28 0.41.
Slope more than 4% 00 0.24- 0.26 0.32 0.45
Soil Group C .
Stoge less than 17 00 0.24 0.27 0.35 0.51
Stope 1% to 4% 00 0.2 0.29 0.37 0.53
Slope more than 4% 00 0.28 0.31 0.39 0.55
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April 15, 1986

ATTACHMENT A
DRAINAGE CRITEKRIA MANUAL

CITY OF WICHITA, KAHSAS
RAINFALL INTENSITY TABLE FOR SEDGWICK COUNTY, KANSAS
The fo]]owing 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-YR 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 9.08 9.89
7 3.81 5.09 5.99 6.81 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
10 3.39 4.52 5.34 6.09 7.04 7.86 8.54
11 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 .22 6.06. 6.78 7.37
16 2.78 3.72 4.43 5.08 5.90 6.60 7.18
17 2.71 3.61 4.31 4,95 5.75 6.44 7.00
. 18 2.63 3.51 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 3.81 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
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 2.11 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
31 2.05 2.62 3.19 3.70 4.32 4.86 5.32
32 2.02 2.57 3.10 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 3.01 3.51 4.11 4.63 5.07
35 1.93 2.44 2.98 3.46 4.05 4.56 5.00
36 1.91 2.39 2.93 3.41 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 3.31 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 2.12 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 2.11 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



S e N L N T L ik e A Y TS ' S B S QO SRS

CHART 5

80— — 10,000 0
168 — 8,000 EXAMPLE
156 — 6,000 D=36 inches (3.0 feet) 6. (2)
- - 5,000 Q=66 cts [ (3)
144 - 4,000 . s, 6.
- I HWE W N
132 < - 3,000 0 {feet) T ° Ls. — 6.
i S r m i.8 5.4 i i =
—120 i 2 2.1 6.3 B — 5.
i w =~ 2,000 @ - 4 |
: < o (3) 2.2 6.6 i N
—108 g — 3 4
| 3 - %D in feet | o -
< b 1 ' o
— |- 98 5 — 1,000 B — 3. C
| S — 800 § - 3.
o — - o L
&
—84 o - 600 PO -
| L 500 . L L -
— 400 T T T
o 72 o - / a_ - "_ 2
w — 300 S 78 -
T | - =z - 11L5 L
LZ) $ F / e i =
= - 200 . I o
L 60 ©E “q\—‘;/ o ~1.5 s
=z ZE a7 cF - ot )
é L 54 § r - E - T -
= w [~ 100 _~ 2 C
o © = L L
w 48 @ [~ 80 o L
> << |
3 - &0 Z L
5 P o Lo
— a2 @ | so I
6 e a - a
- - 40 w 1.0
o / o o .9 .9
wol — 30 : i
b 36 E HW SGALE ENTRANCE 5 | i
] -k D TYPE — -
2133 s =8 ‘
g . 20 m Headwall g - .8 L8 L
O -
. — 30 :— 2) Mitered to conform EIJ
= C : to slope i r — .8
o r
o - 27 - 10 (3) Projecting |
[ — = .7 - .7
8 ° ,
— 24 T — - .
2 - 6 r -
(0] :'—_ r
i 5 To use scale {(2) or (3} project - |
— 21 — 4 horizontally to scale (1), then — 6
- use straight inclined line through — .6
=3 D ond Q scales, or reverse as — 6
r illustrated.
— 18 C L
- 2
= 5
— 15 o ’ — .5
1.0 =5
- iz HEADWATER DEPTH FOR

C. M. PIPE CULVERTS
WITH INLET CONTROL

BUREAU OF PUBLIC ROADS JAN. 1963




il ﬁw [

[ B

=

— - 16 -7 x 10'-1"

¥

18-iIN. CORNER RADIUS

STRUCTURAL PLATE C.M.
T

7'-0" x 5'-1

- 72" x 44"

{

- 58"x 36"
- 50" x 31"

- 43" x 27"
e

e

e
-

36" x 22"

SIZE (SPAN x RISE) OF PIPE-ARCH

STANDARD C. M.

- 25" x 16"

22" x13"

S Loye it

- 154tk 9'-3"
12'-10"x 8'-4"
:— 1{'-5"x 7'-3"
- 9'-6" x 6'-5"

8'-2"x5'-9"

L6'-1" x 4-7"

e

"65'._X'40.""” J—

e

\ DISCHARGE (Q) {N CFS

1

T

5,000
4,000
3,000 EXAMPLE
i Size: 36" x 22"
- 2,000 Q= 20 cfs
' HWS W
D {feet)
() 1.10 2.0
1,000
(2) 115 2.1
800 (3) 1.22 2.2
600 *D in feel
500
400
300
200
e
100 Pz
80 . -~
R ..
L }\‘8/
60 o
50 -
e
40 -
e
30
_ e
20 HW ENTRANCE
“p SCALE TYPE
) Headwall
10 (2) Mitered to conform
8 to slope
(3) Projecting
6
5

To use scale (2) or (3) project

3 horizontally to scale (1}, then
use stroight inclined line through
D and Q scales, or reverse as

2 illustrated.

.6
.5

F ADDITIONAL SIZES NOT DIMENSIONED ARE
LISTED IN FABRICATOR'S CATALOG

BUREAU OF PUBLIC ROADS JAN. 1963

(1
(2) .
- 4 (3)
3 L ré
L L 3 _
- - L3
. 2 B :
i L2 |
' L :2
Lis | i
RS
-————>—-———>-
ad i
rd
~t 1o -
a 3 ]
St 1.0
I T I~ |0
=79 - .9 i
.
Sol r L 9_.
o b 8 :
w I L .8 L :
[o]
ol 3 .8 e
2 \
o L
w7 b7
l_ —
z | L F.7
I -
y
w | -6 - .6
e - .6
[
[11]
o -
5 L
=
(]
a
- .5
w M - .
T .5 .5
- .4 . - .4
L s |, L .35

HEADWATER DEPTH FOR
C. M. PIPE-ARCH CULVERTS

WITH

INLET CONTROL




(-shpe = Pz Ve =

/
2= /x-Slpe
n= 0.0

z/m : 5%0/é

a.03125

/ o
/aoa/zs. = 22

= 2000

D L)
couation: o0so03s(2) st ¢

—|0000 N 1S ROUGKNESS COCPFICHINT IN @rweing
- 9000 FORMULA APPROPAIATE TO WATERIAL iN
- 8000 80TTOW OF CMANNEL
— 7000 2 VS RECIPAOCAL OF CRO3S 3LOPC
— 6000 RCFERENCEs M. R 3. PROCLEDINGS 1948,
[ #A40C 130, EQUATION (I4)
- 5000
4000
L EXAMPLE (STE nSTACTON 1)
- 100
e 3000 GivEw: 3 ¢ 0.0) Ero
3 2. 2e , n k.,
e /0 « 1200 -
b ne .02 u.
q O 30
——t |- 2000 o+ zo0crs 20
o FixD 1 €+ 022 BT FOUDEING
- <+ DASHED LINES e ———Fiz
- ——— = 7
b et E
e e —— T — Z F s
[ S — — F
1000 ——— L s
- 900 ~~f2__
- 800 i
\C - 700 3 SE
- 600 © sl 4
ML £ s
t- 500 z C
EY .
- -
o 400 ) 2
-_— INSTRUCTIONS
— O L
< 300 @ Eor
o E 1. CONMECT 2/0 RATIO wiTw SLOPE (S) < F.os
g AND CONNECT DISCHARNGE (O) WiTw POIRT T :'03
200 WHERE LINE CROSSES TuRNinG LINE AEap 0EPTH (O | 02
£ AT CURB (C) O CAN BE FOUND FROM g BY w
:' CONMECTING O WITH CROSSING OF TURNING D - .01
[ UKE.
r 2.FOR SHALLOW i R, Sl N |
- 100 V-SMAPED CHANNEL \f/
n 90 AS SHOWM USE MOWOGRAPN AS CXPLAINED
— 80 IN INSTRUCTION t 8UT wiTk 2 --;—-
- 70
- 60
- 50 3. 70 DETLRWINE T’
OISCHARGE @, 1N
- 40 - M
PORTION OF CHANNWEL | ]
I HAVING WIOTH X:
:—30 DCTERMING DEPTH d FOR YOTAL OISCHARGE IM
E ENTIRT SECTION &S CIPLAINCO i 1. THEN USE NOMOGAAMN TO
._: OETEAMINE Qp IN SECTION OF wiOTR D FOR OEFTH
E 20 N
L dq ""(T) THEN ©,*Q-0y.
o ¢
L— 4. 70 OETCRWINE DISCHARGE l r —
[ (Oy1 IN COMPOSITE SECTION - I e 8 cosl |
L H ;
b f INSTRUCTION Ti g }-
Cio OLLOW INSTRUC . To l_ y .
OBTAIN OISCHARGE (Qq) 1N P F—
SECTION O AT ASSUMED DLPTH s, t0-d)

d BASED ON AN EXTLNSION OF SLOPE RATIO 24 TO
INTERSECT waTER SURFACE; OBTAIN Qp FOR SLOPE RATIO Za

aM0 OEFTH 4 a'-a-i.n-u 0,50, 40,

.08
.07
.06

.05

.04

.03

.01

.008
.007
.006

.005

.004

.003

.002

.001

Chart 1

DEPTH AT CURB OR DEEPEST POINT

LB S B

[’(d)i IN FT.

LA B B 2 B SR B N RS RRRRSRAILS!

Y

Y

T T T YT

2.0

.80
.70

.60

.50

.40

.30

.20

.08
.07

.06

.05

.04

.03

.02

.01l

BUREAU OF PUBLIC ROADS
REV. JAN. 1968
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