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~ Subway Addition |
Wichita, Sedgwick County, Kansas
B ' 11/18/02 ' :

Subway‘Addition is-a 2.25 acre developmént proposed to consist of a strip of five -
offices or restaurants, an area for future office buildings, and parking lots. The

~ drainage plan and supporting calculations are presented herein.

Hydrology’ '

The proposed plat lies in the NW ¥, NW %, Section 33, T27S, R2E of the 6
P.M. The soil on-site is Irwin silty clay loam and is classified in hydrologic group
D. The existing landscape contains several trees, a house, and an abandoned

“septic field. The site drains to its west end and then flows north along the
. eastside of Webb Road. A ditch inlet and a curb inlet, which are part of the

Webb Road Storm Water Sewer, exist by the northwest corner of the site.

Due to the small size of the site, the nature of its borders, and the contour of the
land, the basin used for runoff calculations was the 2.25 acre site. However, it
should be noted that the area comprising the Subway Addition was contained in

a previous drainage study done by MKEC (Mid-Kansas Engineering Consultants,
Inc.) for the Webb Road Improvements. The MKEC study is referenced in this .
report and was used to analyze the adequacy of Webb Road and its Storm Water
Sewer to handle the small runoff increase due to development of the Subway

Addition. .

The plat runoff, calculated using the Rational Method, for existing conditions is = -
11.3 CFS for the 100-year storm. Under proposed conditions the runoff -
increases only 2.0 cfs to be 13.3 cfs.’ Using the MKEC Webb Road Improvement
Plans, it was determined that Webb Road can adequately handle the 2.0 cfs

increase. Therefore, detention storage is not required.

Runoff coefficients were estimated based on land use and the tables presented
in the Design Aids section. A drainage map and supporting calculations are
enclosed in this report. The analysis made is based on the available site data

“which includes the following: 1"=30’ topographic map with 1’ contours of the site

and adjacent areas, Sedgwick County Soil Survey Map, and references noted
herein. - - SR ' :
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Storm Sewer Design

For the storm sewer hydrologic analysis, the Rational Method was again used.
Runoff coefficients were estimated using the charts in the design aids section of
this report. For this development, a uniform assumption of the minimum time of
- concentration of 15 minutes was deemed appropriate. Travel time for flow
through defined channels, pipes, etc, was estimated on the basis of Manning’s
Equation. ' ‘

In the hydraulic analysis, the storm sewers are designed for the minor storm, with
major storm overflows to be routed through easements and rights-of-way to an-
appropriate outlet. The minor storm has a recurrence interval of two years. The
- major storm evaluated has a recurrence interval of one hundred years. To
. simplify this analysis, the time of concentration is identical for both the major and
the -minor storms. ' :

~ The storm sewer for the Subway Addition has not yet been designed. However, |
an analysis was performed in order to determine if the existing Webb Road SWS
can handle the 2—yea‘r storm runoff from the plat under developed conditions.

~ Hydraulic analysis of the existing ditch inlet by the northwest corner of the plat
was performed using PEC’s STORM computer program. This program uses
Manning’s Equation to calculate friction losses for pipes flowing full. Minor losses
are computed by momentum principles at each structure. All pipe area is
assumed to be reinforced concrete with a Manning’s “n” of 0.013. It is desirable
to keep the hydraulic grade line at least one foot below the top of curb for the
minor storm. Two analyses were performed—the first for existing conditions and
the second for the developed condition’s 2-year storm increase. Both analyses
are included in this report. The results demonstrated that the SWS can
adequately handie the site’s 2-year storm runoff under developed conditions.

Design Aids

This section includes métérial used to assist in designing and/or analyzing the
drainage system. A 1"=30’ scale _dr_ainage plan map is enclosed in the pocket.

References

Design of Urban Highway Drainage — The State of the Art, by Reitz & Jens, Inc.,
April 1980. .

Interim Drainage and Storm Sewer Policyfor Design Criteria and Documentation,
City of Wichita, Kansas, 1985. -

~—
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O Soul Survey of Sedgwick County, Kansas, US Department of Agnculture Soil
Conservatlon Service, 1979.

Webb Road from Pawnee Avenue to Harry Street, Proj. No. 87 STP N-0126-01,
MKEC Englneenng Consultants Inc., Wichita, KS, 1999
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172.1000 100 1 2 1
Subway ditch drain (existing conditions)

100 172.1000

110 0.48 3.87 0.00 0.00 6.37 15.00 173.39 .
110 100 19.00 18 0.013 0.00 0.00
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110 t,

120 m,
131 i,
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790 e

subway2.inp
172.1000 100 1 2 1

_Subway ditch drain (developed conditions)

100 172.1000

110 0.68 3.87 0.00 0.00 8.47

110 100 19.00 18 0.013 0.00 0.00
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O

DRAWN BY: GJR

)

. FHW.
- DRAINAGE ANALYSIS SUMMARY _ mm% STATE PROJECT NQ. vEar|SHEET
WEBB ROAD IMPROVEMENTS: PAWNEE TO HARRY (CONTINUED) ] NO. NO
BIE + BIW 9,688 0.69 0.80 89000 | 0.01348 19.83 14.58 20 15 410 737 27.41 57.13 600 0.20% 7 | KANSAS |- STP-NO12(601) 1999 | 64
“JEs CommunityChuch 2 DriveSS. Schools 668, 051 0.66 115000 | 001304 | 3286 | 2458 B 25 110 6.01 10.5 26.50 Ditch Indet 500 Provide el behind curb for off-sie flow .
B2Eb: Eas! Rightof Way ROW 122 069 080 17000 | 00W47t | 848 6.19 15 15 456 737 069 129 5
B2E £.900 052 066 115000 | 001301 | 3185 | 282 ) 2% 319 6.13 11.35 2810
BAE - B2E + BIW 16.589 062 071 115000 | 001565 | 2537 | 2048 5 2 357 653 %57 76.99 750 200%
~piEx CommuityChuch  ° N, Schoals 466 051 066 115000 | 001565 | 3102 | 2343 3 2 3149 6.13 758 18.85 Ditch el 500 ; Provide iniel behind curb for off-site flow
7 B3Eb: East Rightof Way ROW 029 0469 0.80 25000 | 001400 | 10.43 163 15 15 456 737 0.50 168 5
T BIE . 4846 0.52 0.67 115000 | 001913 | 2850 | 2124 29 21 337 639 867 21 !
. BIE - B3E + BIW 2153 060 070 140000 | 00151 | m24 | 2w % ) 330 613 230 9253 %00 076% .
B4Es: VacantPired  * HSG "D 14% 1562 035 085 155000 | 001282 | 4908 | 2945 ) 2 244 549 14.19 5931 Ditch Irket 600 Provide infel behind curb for off-sie flow
BAED: East Rightof Way ROW . 054 0.69 080 56000 | 001429 | 1551 135 16 15 456 73 201 am 5
T BE 17260 035 066 155000 | 001282 | 4826 | B8% I ) 247 . 543 15.46 5242 ’
BIE - BAE + BIW 38,795 049 058 180000 | 00122 | 4345 | 2984 ) 3 264 549 5036 144,99 900 1.10%
ﬂ Brentwood Vilage Gardens' Composite 1 5.12 066 0.83 850.00 | 0.01529 18.13 12.30 19 15 410 137 1428 31.33 Ditch Infet 600 Provide infe! behind curb for ofl-site flow
BSED: Eas! Right of Way ROW 0561 0.69 080 26000 | 001346 | 10.78 789 15 15 456 737 194 357 5 .
BSE 5728 0.68 083 85000 | 001529 | 19.08 | 1244 1 15 410 737 15.99 %90 | Discharge to Mt Vemon System
BIE - BSE + BIW usn 052 070 180000 |00iz2 | ann | 2860 4 2 212 559 £2.50 174,10 500 1.10% Cross Webb to Ml Vemon System
B2W: West ROW o N of B3Ea ROW 050 059 080 4000 | 001463 | 1216 963 15 15 456 737 159 298 5 900 Existing Webb St System
KWa: Pebblebrook Local Sysiem SE'D" 1R ac 13.18 050 |~ om 130000 | 001385 | 3484 | 215 % p) 30t 6.9 19.83 6147 Existing Local System
fWb: W.ROW toN. of Pebblobrook ROW 031 059 080 2000 | 001500 | 912 667 15 15 456 137 0.9 184 o Pebblebrook Sump Area
— BIW - 13490 050 073 | 130000 | 001385 | M8 | 2145 3 21 01 8.9 2048 53.07 :
B2-W - 13.905 051 N 130000 | 001385 | M2 | 2131 ) 2 am 639 215 6565 900 Existing System
BON: W, ROW to N. of Mt Vernon ROW 033 069 080 2000 | 00107t | 1207 883 15 15 - 456 737 103 192 5 Existing System
B24W ) 052 074 158000 | 001266 | 3868 | 24.0. 3 2 284 5.01 295 6331 900 Exsting System <
BSW ROW 061 059 080 77500 | 001091 | 4189 870 15 15 456 737 191 357 Existing System
. RW .92 052 074 185000 | 001351 | 4046 | 2534 40 % 276 550 2152 65.02 900 Existing System
Combined Watsrshed B 59450 052 074 165000 | 00135t | 4078 | 273 4 27 276 569 8453 2.9 900 To ML Vemon System
tit Vernon N. to Hanry
W Beniwd V. Gardens N, 1o Skinner SFD" 1 ac 358 059 068 %000 | 001000 | 3186 | 2268 n P 319 626 582 1523
CiEb: East Right of Way ROW 035 069 080 2000 | 001000 | 10.44 764 15 15 456 737 109 204 .
o CE 1925 05 069 0000 | 001000 | 3100 | 24 ) 2 319 626 658 16.97 10 Flow over aurb d
. " CIW. W.RihtolWay ROW 035 0569 080 20000 | 001000 | 1044 154 15 15 456 737 1.09 204 5 450 General Watzrshed Parameters
O ¢t 2R 054 070 0000 | 00100 | N2E | 208 30 2 ) 6.9 146 18.09 500 0.40%
" Cofa: S . ST M 055 051 0568 7000 |o0t000 | 161t | 1147 % 15 4 737 123 i sic .,. - A Cale. ”ﬂﬂg
C2Eb: Easl Right of Way ROW 024 059 080 2000 | 001000 | 10.44 184 15 15 456 737 076 142 . . b , b o5 "
. CE 0.786 057 072 7000 | 00100 | 1460 | 1046 15 15 456 737 202 415 5 Flow over arb essumed & . o T .
" C2W W.Right of Way ROW 024 059 0.60 20000 | 00100 | 10.44 164 15 15 456 737 076 142 . 5 450 T . : 0 .68 M’
o 102 " 05 074 20000 | 0.01000 | 1381 993 15 15 456 741 278 557 . A= 100
c1402 5297 055 074 123000 | 0.01000 | 3473 | 2484 3 2 01 6.01 877 250 % - 040% Use HSG
C3Ex: CivaBhestam SFD" 1M ac 079 ~ 054 058 1000 | 001000 | 1870 | 133t 19 15 0 737 1.68 a4
CIEb: East Right of Way " ROW 039 0568 080 3000 ] 001000 | 1299 951 15 15 456 731 121 227 5 Flow over arb J Runoff Coefficlents by Land Use
CIE 1471 057 on 000 | 001000 | 1582 | 1206 7 15 443 731 295 621 Classiicaion * Description cs
CIW: W.Right of Way ROW 039 059 050 3000 | 001000 | 1299 951 15 15 456 137 121 227 5 450 0.40%
o 1557 050 074 | oo [omoo | tser | 1143 1 15 456 7.7 425 848 . D quasz WM
_o1-03 8.854 058 074 150000 | 0.01000 | 3886 | 2170 39 28 284 569 1082 7785 800 050% . Schodis py
C4Ex: . of Bapl Church Drive 1R ac SFD* 069 . 048 on 26000 | 001000 | 1867 | 1145 19 15 420 137 140 368 SF12acT" 048 -
| Cdeb: EsstRightof Way ROW 033 059 080 26000 | 0.01000 - | 1235 904 15 15 456 737 103 193 SF BT 0
- C4E 1020 055 075 2000 | 001000 | 1665 | 1087 7 15 443 137 247 561 5 . Flow over aurb asstmed SiaT o5t
CAW:  W. Right of Way ROW 033 059 050 2000 |o0t000 | 1235 904 5 15 456 737 1.03 193 5 450 040% F Altached T 058
ot 1348 058 076 2000 | 001000 | 1560 | 1028 16 15 456 137 358 754 HSG T 14% 035
L c1-c4 8202 056 072 | 167000 | 001000 | 4168 | 2047 I 2 R 549 1259 3248 . 500 050% Compocle1 048
: Bapt. Church Drive N. b High Point 172 8¢ SE'D* 350 048 072 50000 | 0.01000 | 2495 | 1528 %5 15 365 741 630 19.09 Dilch Iniet 60 | Provide infet behind curb for off-sle flow
CSEb: East Rightof Way " ROW 063 059 080 43000 | 001000 | 1530 | 1120 15 15 45 737 197 - 370 5 , e Using Gty f Wi Procdre
C5E . 4225 o5t " om 5000 | 001000 | 2870 | W82 24 15 3713 77 8.06 278 ¥ Walorshed A Dris o Pewns Sysier. Provided For tnormation Oriy.
Bapt. Church Drive N. 1o High Point SFiB D 352 : 050 073 650.00 | 0.01000 | 2753 | 1658 2 17 343 1.8 6.05 1847 Ditch Iniet 600 Provida Inlel behind curb for oft-sfe flow 2 Comemunily Church Propety Runoff Coeficents fom “School
C5Wb:  West Right of Way ROW 08 059 080 4000 [00000 | 1530 | 120 15 15 456 131 187 370 5 3 Vacant Parcsl Runofl Coeffcient fom <Urban Lawn Areas, Type D, Siopes 1% 10 4%* Developement wil require delenfon
m c5W 4152 053 074 850.00 | 001000 | 282 | 1649 % 16 150 7.18 7.68 208 4 Percent mpervious for ROW Aveas Roughly Corresponds with Vale for Light ndusria
cs 8377 052 074 85000 | 001000 | 2662 | 1670 7 7 350 7.8 1524 uzs
©1-C5 16578 . 054 073 | zz000 | 001000 | 4744 | 3155 4 R 250 532 246 6428 %0 0.30% a dequate
C8Ea: North End of Project 1R acSF D" 387 048 072 | 61000 | 001000 | 275 | 1689 2 17 343 7.18 637 2001 Ditch Infet 500 ;
. CBED: _East Right of Way ROW 056 069 050 26000 | 001000 | 11.90 871 15 15 456 79 176 N 1
C5E v 4428 058 . on 61000 | 001000 | 2638 | 1845 2% 16 350 718 185 2B 600 0.21% 2. o SIS =Y
O CoWa: North End of Project SF1RacD 300 050 073 61000 | 001000 | 2667 | 1645 z 16 350 7.8 526 15.74 KANSAS DEPARTMENT OF TRANSPORTATION
| CEWb: Wes{ Righl of Way ROW 961 069 080 26000 | 001000 | 1190 | . 87 15 15 456 137 192 358 WEBB RD. -
L CoW 3612 253 014 | 610w | 0oi00 | 2525 | 15m 25 16 357 731 686 1975 10 DRAINAGE ANALYSIS SUMMARY
cs 8.040 052 074 610.00 | 0.01000 | 2588 1621 26 16 357 7.48 14.87 4245 PROJ. NO. 87 STP—N-0126-01 SEDGWCK CO
Ci.C6 24618 053 073 2630.00 0.01000 5224 M06 52 34 235 5.07 30.80 9124 A\ 900 0.21% Ouﬁﬂm to existing 750 mm RCP MKEC ENGINEERING CONSULTANTS, INC.
: WICHITA, KANSAS
84.07 84.068 DESIGNED BY: | Tk {oiecxen By: Jorc/cua

sweeT 64
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 RAINFALL INTENS] ABLE

SEDGWICK COUNTY KANSAS

(revisgd June 1997)

This table contains average rainfall intensities in inches per hour.

;

DURATION, RETURN PERIOD
HR:MIN 1YR -2YR 5YR 10 YR 25 YR S0 YR 100 YR'
0:05 4.91 5.64 6.64 7.38 8.48 9.34 . 10.20
0:06  4.62 5.34 6.33 7.07 8.15 9.00 95.84
0:07 4.38 5.09 6.08 6§.80 - 7.86 8.6  9.52
0:08 4.17 4.87 5.85 6.56 7.60 8.41  9.22
0:09 4.00 4.68 5.63 6.33 7.34 8.14 8.93
0:10 3.84 4.50 5.43 6.11 7.10 7.87 8.64
0:11 3.70°  4.34  5.25 5.90 6.86 - 7.61. 8.36
0:12 3.56 4.19 ° 5.07 5.71 -6.64 7.36 8.09
0:13 3.44 4.05 4.91 5.53 . 6.43 7.14 7.84
0:14 3.33 3.92 - 4.76 5.36 6.24 6.92 7.61
0:15 3.22 3.80 4.62 5.21  6.06 6.73 7.40 -
0:16 3.12 3.69 4.49 5.07 | 5.91 - 6.56 7.21
. 0:17 3.03 3.58  4.37 . . 4.94 5.76 6.40 7.04
0:18 2.94 3.48 4.26 4.82 5.63 . 6.26 6.88
0:19 2.85 3.39 _ 4.18 4.71 - 5.50 _ 6.12 6.74 :
0:20 2.77 3.30 4.06. 4.60 5.38 5.99 6.60
0:21 2.70 3.22 3.97 4.50. ' 5.27  5.87 6.47
0:22 2.63 3.14 3.88. 4.41 5.17 5.76 6.35
0:23 2.56 3.07 3.80 4.32 5.07 5.65 6.23
. 0:24 2.50° . 3.00 3.72 4.23 4.97 5.54 6.12
0:25 2.44 2.93°  3.64 4.15 4.88 5.44 6.01
0:26 2.38 2.87 3.57-  4.07  4.79  5.35 5.90
i : ©0:27 2.33 2.81 3.50 4.00 4.70 5.26 5.80.
i .- - . 0:28 2.27 2.75 3.44 3.92.  4.62 5.17 5.71
i - 0:29 2.23 2.69 3.37 - 3.86 4.54 5.08 5.61
é‘ : 0:30 2.18 2.64 3.31 3.79 4.47 4.99 5.52
; ' 0:31 2.14 2.59 3.26 3.72 4.39  4.91 5.43
: : 0:32- 2.09 2.54 3.20 3.66 4.32 4.83 5.34
i : 0:33 2.05 2.50 3.14 3.60 4.25 4.76 5.26
: , 0:34 2.02 2.45 3.09 3.54 '4.18. 4.68 5.18
i S 0:35 1.98 2.41 3.04 3.48 4.12 4.61 - 5.10
I : 0:36 1.94 2.37 .2.99 3.43 4.05 4.54  5.02
P 0:37 1.91 - 2.33 2.94 3.38 © 3.99 4.47 . 4.95
H 0:38. 1.88 2.29  2.90 3.32 3.93 4.40 4.87 o
i 0:39. 1.85 . 2.25 2.85- . 3.27 3.87 .4.34 4.80 -
! 0:40 1.82 2.22 2.81 3.23 3.82  4.28 4.73
b 0:41 1.79 2.18 2.77 3.18 3.76 4.22 4.67
: 0:42 1.76 2.15  2.73 3.13 . 3.71 - 4.16 4.60
0:43 "1.73 2.12 2.69 3.09 3.66 © 4.10 4.54
0:44 1:71 2.09 2.65 3.05 3.61 4.04 4.48
0:45 . 1.68 2.06 2.62 3.01 3.56 3.9% 4.42
0:46 1.66 2.03 2.58 2.96  3.51 3.94 4.36
- 0:47 1.63 2.00 2.55°  2.93 3.47 3.89 4.30
0:48- 1.61 1.97 2.51 2.89 3.42 3.84 4.25
0:49 1.59 1.95 2.48 2.85 3.38 3.79 4.20
’ 0:50 1.57 1.92 2.45°  2.81 3.34 3.74 4.15

" Sedgwick County




RAINFALL INTENSITY'TABLE

SEDGWICK COUNTY KANSAS
(revised June 1997)

This table contains,avefagé rainfall “intensities in inches per hour.

DURATION, ' RETURN PERIOD
HR:MIN 1 YR . 2 YR S YR. 10 YR 25 YR S50 YR 100 YR
0:51 1.59% 1.9%0 2.42 2.78 3.30 3.70 . 4.10
0:52 1.53 1.87 2.39 2.75 3.26 3.65 4.05
0:53 1.51 - 1.85 - 2.38 2.71 3.22 3.61 - 4.00
0:54 1.49 1.83 2.33 2.68° . 3.18 3.57 3.95
0:55 1.47 1.80 2.30 2.65 3.14 3.53 3.91
0:56 1.45 1.78 2.28 2.62 3.11 3.49 3.86
0:57 1.43 1.76 2.25 2.59 3.07. 3.45 3.82
"0:58 1.41 1.74 2.22 .2.56 3.04 3.41 3.78 .
0:59 1.40 1.72 2.20  2.53 3.01 3:37 7 3.74
1:00 1.38 1.70 ~ 2.17 2.50 2.97 3.34 3.70
1:05 1.30 1.61. 2.06 2.38 2.82 3.17 3.52
- 1:10 1.23 .1.53 1.96 © 2.26 2.69 3.o02 3.35
1:15 ©1.17 1.45 1.87 = 2.16 '2.57 2.89 3.20
1:20 1.11° 1.38 1.79 2.06 -2.46 ~ .2.77  3.07
-1:25 1.06 _ 1.32 - 1.71 1.98  2.36  .2.65 ' 2.95
1:30 1.01 1.27 1.64 1.90 2.27 2.55 - 2.83 .
1:35 - 0.97 1.21 -1.58 1.83 2.18 2.46  2.73
1:40° 0.93 1.16 1.52 1.76 2.10 2.37 2.63
1:45 0.89 . 1.12 1.46 1.70 "2.03 2.29 2.54
1:50 - 0.86 .1.08 1.41 1.64 1.96 2.21 2.46
1:55 0.82 1.04 1.36 1.58 1.89 . 2.13 2.38
2:00 0.79 1.00 1.31 '1.53 1.83 2.07 2.30
2:05 0.76 0.97 1.27 1.48 1.77 2.00  2.23 . N
S 2:10 0.74 0.93. 1.23 1.43° 1.72 1.94 '2.16 :
2:15 0.71 - . 0.90 1.19 1.39 1.67 1.88 2.10
2:20 0.69 0.87 ©1.15 1.35 1.62 1.83 . 2.04
2:25 0.66 0.85 1.12 1.31 1.57 1.78 - 1.98
2:30 0.64 ° - 0.82 ~1.09 : 1.27 - 1.53 1.73 1.93
2:35 0.62 0.80 1.06  1.24 1.49  1.68 1.88°
2:40 0.61 0.78°° 1.03 1.21 1.45. 1.64  1.83
©2:45 0.59 0.75 1.01 1.18° 1.42 1.60 . 1.79
2:50 0.57 0.74 0.98  1.15 1.38 1.56 1.74
2:55 0.56 0.72 0.96 1.12 1.35 1.53 - 1.70-
3:00 0.55 - 0.70 0.94 1.10 1.32 "1.49 1.67
.3:15 0.51 0.66 0.88 1.03 1.24 1.40 1.57
3:30 0.48 . 0.62° 0.83 0.97 1.17 1.32 1.48
3:45 ©0.45 0.59. 0.78 0.92 1.11 1.26 1.40
4:00 0.43 0.56 0.75 0.88 1.06 1.20 1.34
4:15 0.41 0.53  0.71 0.84 1.01 ©1.14 1.28
4:30 '0.40 0.51 0.68  0.80 0.97 1.10 1.22
4:45 0.38 0.49 0.66 - 0.77 0.93 1.05 1.17
5:00 0.37 0.47.° 0.63 0.74 0.89 1.01 - 1.13
5:15 0.36 . 0.46 0.61 0.72 ° 0.86 0.98 . 1.09
5:30 0.35 0.44 0.59 0.69 0.83 0.94 1.05
5:45 0.34 0.43 0.57 0.67 0.81 0.91 1.02
 6:00 0.33 0.42 0.55% 0.65 0.78 0.88 0.98
Page 2
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Land Use or

Surface Characteristics

1.

2.

- {STnQTe Family ' (SoTT.GroOp‘C)_v-v'I

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

MuTti-UnTt {detached]
Multi-Unit (attached)
_Apartments. ' '

Multi-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 CT

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

SingTe -Family (SOTT Group B)

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

Multi-Family (Soil Group B)

Multi-Unit {detached)
Multi-Unit (attached)
Apartments '

- ATTACHMENT D

DRAINAGE CRITERIA

CITY OF NICHITA KANSAS o

~ Percent
Impervious

95

70 -

50
38

25
22

60 -
65
75

50

38

30
25

" 20

.60

65
75 -

60
65

75

(3 pages) |

RECOMMENDED RUNOFF COEFFICIENTS FOR RATIONAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDROGRAPH METHOD .

20

Frequency
z 2 10 100
0.84 0.85 0.87 0.91
0.68 0.69 0.73° 0.80
0.57. 0.61 0.66 0.79
0.50 - 0.54 0.62 0.76 ..
0.46 0.50 0.59 0.73
0.42 0.48 0.56 - 0.72
-0.42 0.46 0.55 0.71.-
- 0.41 0.45 0.54. 0.7
0.62 0.66 0.72 0.82
0.64 0.68 0.73 .- 0.83
0.70 0.73 0.79 0.86
0.55 0.58 0.64 . -0.73.
0.48 0.51 0.57 0.68
0.43 0.46 0.53 0.65
0.40 0.43 0.50 - 0.63
0.39 0.42 0.49 . 0.62
0.37 0.40 0.48 0.61
0.60 . . 0.63. 0.69 0.77
0.63 - 0.66 0.71 0.79
0.68° 0.72 0.77- 0.83
TN,
0. 52\ 0.54 0.59 0.67
0.44 —0.46 0.52 . 0.61.
0.39 0.41 0.47 0.57
0.36 0.38 - 0.44 - 0.54
0.34 0.36 0.42 0.52
0.33 0.35 0.40 - 0.51
0.58" 0.60 0.65 0.72
0.61 0.64 0.68 0.75
0.70 0.74 0.80-



o

Land Use or

Surface Characteriétics-

Single Family (5011 Group A)

1/8 Acre
1/4 Acre

"1/3 Acre

1/2 Acre

© 3/4 Acre

] Acre

Multi Fam1ly (Soil Group A)

MuTt1-Un1t {detache

~Multi-Unit (attache

10.
11.

Apartments
Industrial:
~Light Areas
Heavy Areas

Playgrounds:

_Schools:

Undeveloped Urban Areas:
Offsite Flow Analysis o
(when' land use not defined) -

Streets:
~Paved
Gravel

Drivé,-Parking Lots and Walks:
_RoofS" |

Urban Lawn Areas (See Note No.

Soil Group A

Slope Tess than
~Slope 1% to 4%
Slope more than

S0il Group B
-_STope less. than
‘Slope 1% to 4%
Slope more than

5011 Group C
Slope Tess than
Slope 1% to 4%
~Slope more than

d)
d)

‘Railroad Yard Areas:

1%

4%

19
G1%’

A

Percent -

Frequency

.Impervious 2z 5 10 TGO
50 0.47  0.50 0.54 0.60
38 0.39 0.41 0.45 1 0.52
30 0.33 0.35 0.39 - 0.47
25 0.30  0.3] 0.35 - 0.44
22 0.28 0.29 0.33 0.42
20 0.26 0.28 0.32 0,40
60 0.55 0.57 0.61 0.67
65 0.58  0.60 . 0.64 0.70
75 0.65  0.68 0.72 0.77
70 0.68 0.69 0.73 1 0.80
80 0.74  0.76 0.79 0.84
15 0.33 - 0.35 0.42 0.55
40 0.49 ~  0.5] 0.56 ~  -0.66
30 0.43  0.45 0.50 0.62
45 0.52 0.5 059 - 0.68
99 087 0.88 0.0  0.93 -
00 0.2 0.26  0.33 " 0.48
96 0.87 087 0.8 - 0.89
90 0.80 0.5 0.9 0.93
1 be]ow) 7 o
00 0.08  0.09 0.13 - 0.23
00 0.12 0.13 0.17 0.27
00 0.16 0.17 0.21 0.31
00 026 0.8 0.24. 0.37
S0 020 - 0.22 0.28 R
00 0.24  0.26 0.32 L 0.45
00 0.4 0.27 0.35 1 0.51
00 - 0.26 0.29 =+ 0.37 0.5
oo 8 039 0



. Land Use or ' Percent : ' Frequency
~ Surface Characteristics - Impervious 2z -5 Y TO0
Soil Group D R . : ) : .
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 more 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 S

~infiltration rates. Group D soils are poor-drained, fine textured soils with
. very slow infiltration rates. . - R R

- GENERAL NOTE:v'Thesé-Ratiohai Fdrmula Cbefficiéntﬁ'mgy,not.be_valid‘forziébge '

. basins..
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