Kansas Administrative Regulations

Kansas Department of Agriculture—Division of Water
Resources

Article 40.—Design of Earth Dams

5-40-31. Design duration rainfall depth.

(a) If the time of concentration is six hours or less, a duration of six hours shall be
used for all design storms. The appropriate six-hour storm depth, in inches, shall be
selected from the following table.

Probability of

County occurrence in any year

50% 20% 4% 2% 1% PMP
Allen 27 35 48546.128.0
Anderson 27 35 48536.027.8
Atchison 26 34 455157272
Barber 24 32 445057273
Barton 23 30 414853266
Bourbon 2.7 35 48546.028.1

Brown 25 3.2 445056270
Butler 26 34 47536.027.7
Chase 26 34 465259275

Chautauqua 2.7 3.5 4.9556.228.3
Cherokee 28 3.6 50556.2285
Cheyenne 1.8 24 343843247

Clark 22 3.0 414753267
Clay 25 32 435055268
Cloud 24 31 424854266
Coffey 27 35 47536.027.38

Comanche 2.3 3.1 424955270
Cowley 26 34 48546.128.0
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Rush 22 29 404651264

Russell 22 29 414752265
Saline 24 31 435055269
Scott 19 26 364247255

Sedgwick 25 33 465259275
Seward 20 27 384449260
Shawnee 26 34 465158274
Sheridan 20 26 374247255
Sherman 1.8 24 343944248

Smith 22 29 39465.026.1
Stafford 23 3.0 424954269
Stanton 19 25 364.145253
Stevens 19 26 374347258

Sumner 26 34 47536.027.8

Thomas 19 25 354145252

Trego 2.0 27 384449259

Wabaunsee 2.6 3.4 455158273

Wallace 1.8 24 343944249

Washington 2.4 3.1 4.2 4.9 5.4 26.6

Wichita 19 25 354145253

Wilson 27 35 49546.128.1

Woodson 27 35 48546.128.0

Wyandotte 2.6 3.4 4.65.15.8274

(b) If the time of concentration of the watershed, or any subwatershed being used to
develop the inflow hydrograph, is more than six hours, the ratio for the time equal to or
greater than the computed time of concentration shall be selected from the following
table. Linear interpolation shall be acceptable. That ratio shall be multiplied by the depth
of the six-hour rainfall in the table in subsection (a). The resulting depth is the design

duration rainfall depth.

Relative increase in rainfall amount

for storm durations over six hours



Time 100-year PMP

(hours) ratio ratio
6 1.000 1.000
6.5 1.019 1.013
7 1.035 1.025
7.5 1.051 1.037
8 1.066 1.048
8.5 1.081 1.058
9 1.094 1.068
9.5 1.108 1.078
10 1.120 1.087
10.5 1.132 1.096
11 1.144 1.104
11.5 1.155 1.112
12 1.166 1.120
13 1.187 1.134
14 1.207 1.148
15 1.225 1.161
16 1.243 1.173
17 1.259 1.185
18 1.275 1.196
20 1.305 1.217
22 1.333 1.236
24 1.359 1.254

(c) If the drainage area exceeds 10 square miles, the rainfall depth obtained from the
table in subsection (a) may be reduced by the ratio shown in the table in this
subsection. The ratio for the zone in which the dam is located and a drainage area less

than or equal to the actual drainage area above the dam shall be selected. The use of



linear interpolation shall be acceptable. That ratio shall be multiplied by the depth of
rainfall from the table in subsection (a). The result is the design duration rainfall depth.
The ratios in subsection (b) and this subsection may be used together, if subsections (b)
and (c) both apply.

Drainage area Reduction ratio

(sq. mi.) Zone 1 Zone 2 Zone 3

10 1.00 1.00 1.00
12 099 099 0.98
15 097 095 0.93
17 09 094 091
20 094 091 0.88
22 093 090 0.86
25 092 088 0.83
27 092 087 0.82
30 091 086 0.80
35 090 084 0.77
40 0.88 0.82 0.75
45 0.87 080 0.72
50 0.86 0.78 0.70
60 0.84 0.75 0.65
70 0.82 0.72 0.62
80 0.80 0.70 0.59
90 0.79 0.68 0.57
100 0.78 0.67 0.55

Zone 1, zone 2, and zone 3 shall have the meanings specified in K.A.R. 5-40-1 under
the definition of a "stream."
(Authorized by and implementing K.S.A. 2006 Supp. 82a-303a; effective May 18, 2007.)
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