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KS650.280 Kansas Data for
Estimating Runoff and Peak

Discharge

The following tables and charts can be used
as aids to provide two types of input values
for the equations in Chapter 2. Many of the

(such as rainfall amounts). Others are
solutions to equations that are shown in the

title of the table (such as Table KS2-8

where

tables contain standard data for Kansas
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Figure KS2-1 Antecedent Runoff Condition (ARC) Used in Kansas for Non-Irrigated
Conservation Practices (Except Dams)

Note: For all dams, use ARC II condition curve numbers.
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is the hydraulic flow length raised
to 0.8 power). The solutions shown in the
table can be computed on most handheld
calculators.
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Chapter 2 Estimating Runoff National Engineering Handbook Part 650
and Peak Discharges Engineering Field Handbook

Table KS2-1 Runoff Curve Numbers - ARC II

For use on all earth dams and irrigated land in Kansas and on all conservation practices in the following counties:
Allen, Anderson, Atchison, Bourbon, Brown, Butler, Chase, Chautauqua, Cherokee, Clay, Cloud, Coffey, Cowley,
Crawford, Dickinson, Doniphan, Douglas, EIk, Ellsworth, Franklin, Geary, Greenwood, Harvey, Jackson, Jefferson,
Jewell, Johnson, Labette, Leavenworth, Lincoln, Linn, Lyon, Marion, Marshall, McPherson, Miami, Mitchell,
Montgomery, Morris, Nemaha, Neosho, Osage, Ottawa, Pottawatomie, Republic, Riley, Saline, Sedgwick, Shawnee,
Sumner, Wabaunsee, Washington, Wilson, Woodson, and Wyandotte

The runoft curve numbers in this table may be used for all rainfall frequencies.

Land Use and Treatment Hydrologic Soil Group

and/or Practice  or Hydrologic Condition ? A |l B | c| D
Fallow - Crop Residue Cover 75 84 89 92
Fallow - Contoured and Gradient Terraces 70 79 85 88
Row Crops - Straight Row ¥ 69 78 85 88
Row Crop - Contoured ¥ 67 77 82 86
Row Crop - Contoured and Gradient Terraces 64 72 78 81
Small Grain - Straight Row * 63 74 82 85
Small Grain - Contoured ¥ 61 73 81 84
Small Grain - Contoured and Gradient Terraces 59 70 78 81
Cultivated - Storage-Type Terraces ¥ % 50 60 67 70
Pasture or Range o poor 68 79 86 89
Pasture or Range o _ fair 50 69 79 84
Pasture or Range o good 50 61 74 80
Woods - poor 50 66 77 83
Woods - fair 50 60 73 79
Miscellaneous 72 82 87 89

¥ Use estimated long-term land use condition
“ Hydrologic condition for cultivated agricultural lands (including fallow) is based on
the effectiveness of the ground cover being between a poor and good condition.
¥ Use for designing individual gradient, open-end, storage, and underground outlet terraces
“Includes flat pothole areas and other areas with significant storage
¥ Use for designing structures downstream of underground outlet and storage type terraces
% Includes meadow
"Includes roads, farmsteads, urban, etc. (about 3% for most rural areas)

(210-VI-NEH 650, Amend. KS27, Apr. 2010)



Chapter 2 Estimating Runoff National Engineering Handbook Part 650
and Peak Discharges Engineering Field Handbook

Table KS2-2 Runoff Curve Numbers - ARC I+ 0.8(IT - 1)

For use on non-irrigated drainage areas, except in the design of complex practices in the following counties:
Barton, Ellis, Harper, Kingman, Osborne, Phillips, Reno, Rice, Rooks, Russell, and Smith

The curve numbers in this table may be used only for rainfall frequencies of 10 years and less.

Land Use and Treatment Hydrologic Soil Group

and/or Practice V' or Hydrologic Condition ¥ A ] B ] c ] DD
Fallow - Crop Residue Cover 71 81 86 90
Fallow - Contoured and Gradient Terraces 66 76 82 85
Row Crops - Straight Row ¥ 65 74 82 85
Row Crop - Contoured ¥ 63 73 79 83
Row Crop - Contoured and Gradient Terraces 60 68 74 78
Small Grain - Straight Row ¥ 59 70 79 82
Small Grain - Contoured * 57 69 78 81
Small Grain - Contoured and Gradient Terraces 55 66 74 78
Cultivated - Storage-Type Terraces ¥ ¥ 50 56 63 66
Pasture or Range o poor 64 76 83 86
Pasture or Range % . fair 50 65 76 81
Pasture or Range o. good 50 57 70 77
Woods - poor 50 62 73 80
Woods - fair 50 56 69 76
Miscellaneous " 68 79 84 86

Y Use estimated long-term land use condition
2 Hydrologic condition for cultivated agricultural lands (including fallow) is based on
the effectiveness of the ground cover being between a poor and good condition.
¥ Use for designing individual gradient, open-end, storage, and underground outlet terraces
“ Includes flat pothole areas and other areas with significant storage
% Use for designing structures downstream of underground outlet and storage type terraces
* Includes meadow
"Includes roads, farmsteads, urban, etc. (about 3% for most rural areas)

(210-VI-NEH 650, Amend. KS27, Apr. 2010)



Chapter 2 Estimating Runoff National Engineering Handbook Part 650
and Peak Discharges Engineering Field Handbook

Table KS2-3 Runoff Curve Numbers - ARC I + 0.6(II - I)

For use on non-irrigated drainage areas, except in the design of complex practices in the following counties:
Barber, Comanche, Decatur, Edwards, Gove, Graham, Kiowa, Ness, Norton, Pawnee, Pratt, Rawlins, Rush,
Sheridan, Stafford, Thomas, and Trego

The curve numbers in this table may be used only for rainfall frequencies of 10 years and less.

Land Use and Treatment Hydrologic Soil Group

and/or Practice V' or Hydrologic Condition % Al B J cJ] D
Fallow - Crop Residue Cover 68 78 84 88
Fallow - Contoured and Gradient Terraces 62 72 79 83
Row Crops - Straight Row ¥ 61 71 79 83
Row Crop - Contoured 59 70 76 80
Row Crop - Contoured and Gradient Terraces 56 64 71 74
Small Grain - Straight Row 3 55 66 76 80
Small Grain - Contoured ¥ 53 65 74 78
Small Grain - Contoured and Gradient Terraces 51 62 71 74
Cultivated - Storage-Type Terraces ** 50 52 59 62
Pasture or Range o poor 60 72 80 84
Pasture or Range ¥ - fair 50 61 72 78
Pasture or Range ® - good 50 53 66 73
Woods - poor 50 58 70 77
Woods - fair 50 52 65 72
Miscellaneous "/ 64 76 81 84

Y Use estimated long-term land use condition
2 Hydrologic condition for cultivated agricultural lands (including fallow) is based on

the effectiveness of the ground cover being between a poor and good condition.
¥ Use for designing individual gradient, open-end, storage, and underground outlet terraces
“Includes flat pothole areas and other areas with significant storage
¥ Use for designing structures downstream of underground outlet and storage type terraces
* Includes meadow

"Includes roads, farmsteads, urban, etc. (about 3% for most rural areas)

(210-VI-NEH 650, Amend. KS27, Apr. 2010)



Chapter 2 Estimating Runoff National Engineering Handbook Part 650
and Peak Discharges Engineering Field Handbook

Table KS2-4 Runoff Curve Numbers - ARC I + 0.4(II - 1)

For use on non-irrigated drainage areas, except in the design of complex practices in the following counties:
Cheyenne, Clark, Finney, Ford, Gray, Hodgeman, Lane, Logan, Meade, Scott, Sherman, Wallace, and
Wichita

The curve numbers in this table may be used only for rainfall frequencies of 10 years and less.

Land Use and Treatment Hydrologic Soil Group

and/or Practice *' or Hydrologic Condition * Al B ] c ] DD
Fallow - Crop Residue Cover 64 74 81 85
Fallow - Contoured and Gradient Terraces 59 69 76 80
Row Crops - Straight Row ¥ 58 67 76 80
Row Crop - Contoured ¥ 55 66 72 78
Row Crop - Contoured and Gradient Terraces 52 61 67 71
Small Grain - Straight Row ¥ 51 63 72 76
Small Grain - Contoured * 50 62 71 74
Small Grain - Contoured and Gradient Terraces 50 59 67 71
Cultivated - Storage-Type Terraces ¥ 50 50 55 59
Pasture or Range o poor 56 69 78 81
Pasture or Range ¥ - fair 50 58 69 74
Pasture or Range ® - good 50 50 63 70
Woods - poor 50 54 66 73
Woods - fair 50 50 62 69
Miscellaneous "/ 61 72 79 81

Y Use estimated long-term land use condition
2 Hydrologic condition for cultivated agricultural lands (including fallow) is based on

the effectiveness of the ground cover being between a poor and good condition.
¥ Use for designing individual gradient, open-end, storage, and underground outlet terraces
“Includes flat pothole areas and other areas with significant storage
5 Use for designing structures downstream of underground outlet and storage type terraces
% Includes meadow

"Includes roads, farmsteads, urban, etc. (about 3% for most rural areas)

(210-VI-NEH 650, Amend. KS27, Apr. 2010)



Chapter 2 Estimating Runoff National Engineering Handbook Part 650
and Peak Discharges Engineering Field Handbook

Table KS2-5 Runoff Curve Numbers - ARC I + 0.2(I - 1)

For use on non-irrigated drainage areas, except in the design of complex practices in the following counties:
Grant, Greeley, Hamilton, Haskell, Kearny, Morton, Seward, Stanton, and Stevens

The curve numbers in this table may be used only for rainfall frequencies of 10 years and less.

Land Use and Treatment Hydrologic Soil Group

and/or Practice V' or Hydrologic Condition % A ] B ] c ] DD
Fallow - Crop Residue Cover 61 71 79 83
Fallow - Contoured and Gradient Terraces 55 65 73 78
Row Crops - Straight Row ¥ 54 64 73 78
Row Crop - Contoured ¥ 51 63 69 75
Row Crop - Contoured and Gradient Terraces 50 57 64 67
Small Grain - Straight Row ¥ 50 59 69 73
Small Grain - Contoured ¥ 50 58 67 71
Small Grain - Contoured and Gradient Terraces 50 55 64 67
Cultivated - Storage-Type Terraces ¥ 50 50 51 55
Pasture or Range o poor 52 65 75 79
Pasture or Range o _ fair 50 54 65 71
Pasture or Range o good 50 50 59 66
Woods - poor 50 50 63 70
Woods - fair 50 50 58 65
Miscellaneous "/ 57 69 76 79

Y Use estimated long-term land use condition
2 Hydrologic condition for cultivated agricultural lands (including fallow) is based on
the effectiveness of the ground cover being between a poor and good condition.
¥ Use for designing individual gradient, open-end, storage, and underground outlet terraces
“Includes flat pothole areas and other areas with significant storage
% Use for designing structures downstream of underground outlet and storage type terraces
% Includes meadow
"Includes roads, farmsteads, urban, etc. (about 3% for most rural areas)

(210-VI-NEH 650, Amend. KS27, Apr. 2010)



Chapter 2 Estimating Runoff National Engineering Handbook Part 650
and Peak Discharges Engineering Field Handbook

Table KS2-6 Expected 24-Hour Rainfall and Runoff Amounts
Runoff = (Rainfall - 0.2 * S)*/ (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

Freguency]: :inch

2 year 38 |067]|076|086[097|108]|120]|1.32]|145[150|173]188]203]220(237]|254]273]292
5 year 49 |124|138|152|166|181]1.96]212]228(245|263]|281]299|318(337]|357]3.78]3.99
10 year 57 |173]| 189|205 222|239]|257|275]293|312|332]|351]|371|392|412]|434]455]477
25 year 6.6 |232]251]|270|289309|329]|349]|370]|390|411|433]|454]|476|498|521]543]|566
50 year 73 | 282|302]|323|344|365|387|409]|430|453|475|497]|520|543|565|589]6.12]6.35
100year | 83

Normal Annual

2 year 3.7

5 year 4.8
10 year 5.6
25 year 6.5
50 year 7.2
100year | 8.2

Normal Annual

2 year 3.4 0.49]0.57] 0.66] 0.75] 0.84] 0.95]| 1.06| 1.17] 1.29] 1.42] 1.56] 1.70]| 1.85] 2.01| 2.18] 2.35] 2.54
5 year 4.5 1.02| 114 1.27] 1.40] 1.53| 1.67| 1.82| 1.97| 2.13| 2.29| 2.46| 2.64| 2.82| 3.00| 3.20| 3.40| 3.60
10 year 5.2 142 156| 1.71] 1.87] 2.02| 2.19| 2.35| 2.52| 2.70| 2.88| 3.07] 3.26| 3.45| 3.65| 3.86| 4.07| 4.28
25 year 6.0 192 2.09| 2.26| 2.44] 2.62| 2.81| 2.99| 3.18| 3.38| 3.58| 3.78| 3.99| 4.20| 4.41| 4.63| 4.85] 5.07
50 year 6.7 239 258| 2.78] 297| 3.17| 3.37| 3.57| 3.78| 3.99| 4.20| 4.42| 4.64| 4.86| 5.08| 5.30| 5.53| 5.76
100 year 7.6 3.04]| 3.25| 3.46| 3.68| 3.90| 4.12| 4.35| 457| 480| 5.02| 5.25] 548 5.71| 5.94| 6.18| 6.41| 6.65

Normal Annual 36.2
BARBER 2 year 3.1 0.37| 0.44] 0.51] 0.59| 0.68| 0.77| 0.87| 0.97| 1.08| 1.20| 1.33] 1.46| 1.60| 1.75| 1.91| 2.08| 2.26
5 year 4.2 0.86] 0.97 1.09| 1.21] 1.33 ]| 1.46 | 1.60 | 1.74 | 1.89 | 2.05 | 2.21 | 2.37 | 2.55 3.11] 3.31
10 year 5.0 1.30 | 1.44] 1.58 2.04]220]|236|254|271|289] 3.08] 3.27 3.88 | 4.09
25 year 5.8 179195 2.12 2.65|2.83]3.02|3.21| 3.40| 3.60| 3.80| 4.01 4.65| 4.87
50 year 6.6 2.32| 251270 3.29|349|370]|390| 411 | 4.33| 454 4.76 5.43 | 5.66
100 year 7.4 2.89|3.10]3.31 3.95 5.29| 5.52 6.22 | 6.45
Normal Annual o590 fiiiiiiiiiin T PR PR s
BARTON 2 year 2.8 0.26 | 0.32] 0.38 0.61]0.69]|0.78]0.88]| 099 1.10] 1.22| 1.35| 1.49| 1.64 | 1.80 ] 1.97
22 5 year 3.8 0.67 | 0.76 | 0.86 1.20| 1.32| 145|159 | 1.73| 1.88 | 2.03 | 2.20 | 2.37| 2.54 | 2.73 | 2.92

10 year 4.6 1.07| 1.20 | 1.33 1741 189]205]221)]238]255|272]291]3.10] 3.29] 3.49] 3.70
25 year 5.3 148 1.63| 1.78 2.26]243]261]278]297]3.16]3.35]355]3.75] 3.95| 417 | 4.38
50 year 6.1 1.99| 216|233 251]270] 2.88| 3.08] 3.27| 3.47| 3.67| 3.87| 4.08| 4.29| 450| 4.72| 4.94| 5.17

100 year 6.9 2531273]| 293|313 3.33| 3543741396 4.17| 4.38] 4.60 5.96

Normal Annual 259 | i "

BOURBON 2 year 3.8 0.6710.76 ]| 0.86| 0.97] 1.08| 1.20| 1.32| 1.45| 1.59| 1.73| 1.88| 2.03| 2.20| 2.37| 254 2.73| 2.92
i 5 year 4.9 1.24]1 138|152 166| 1.81| 1.96| 2.12| 2.28 | 2.45]| 2.63| 2.81| 2.99| 3.18| 3.37] 3.57| 3.78 | 3.99

10 year 5.7 1.73]1.89| 2.05|222|239|257|275]293]3.12]332]351]3.71]3.92]4.12]4.34]455] 4.77
25 year 6.6 2.32|251|270] 289] 3.09] 3.29| 3.49]| 3.70| 3.90| 411 | 433 454| 4.76] 498 5.21| 5.43| 5.66
50 year 7.4 2.89]3.10| 3.31]| 352| 3.74| 3.95| 4.17| 439| 462 | 484 | 5.06] 5.29| 5.52| 5.75| 5.98| 6.22| 6.45
100 year 8.2 3.48| 3.71| 3.94| 417 | 440| 464 | 4.87]| 5.10| 5.34| 5.58| 5.81] 6.05| 6.29] 6.53] 6.76| 7.00| 7.24

Normal Annual

(210-VI-NEH 650, Amend. KS27, Apr. 2010)



Chapter 2

Estimating Runoff

and Peak Discharges

National Engineering Handbook Part 650
Engineering Field Handbook

Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts

Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

3 G B H B
110 122 1.35 2.45
1.90 | 2.05| 221|238 255 | 2.73| 2.91 | 3.10 | 3.30 | 3.50
244|262 280|298 3.17|3.36| 356|376 3.97 | 4.19
3.10| 3.29| 3.49| 369 3.90| 4.10| 431 | 453 | 4.75 | 4.97
370 3.90| 4.11| 433 | 454 | 476 | 4.98| 5.21 | 5.43 | 5.66
100year | 74 |289(3.10]|331]|352|374|395|4.17|4.39|462]|484[506]|529]552|575]5.98]6.22(6.45
N I e R R R —
BUTLER 2 year 36 |058)|066|076|086]|096[1.07]119]|131|144]|157|172|1.87]202]219|236]254]273
5 year 46 |107]|120]133|146|1.60|1.74]|1.89]205| 221|238 255|272]|2913.10(3.29]349]3.70
10 year 54 |154]|169|1.85|201]217]|234| 251|269 287]|3.05|324|344|364]384|405]| 426|448
25 year 6.3 |212]|230|248|266|285|305|324|344|364]|385|405|426|448]|470|492]|5.14]5.36
50 year 71 |267]287|3.08|328]|349|370|391]413]|435|457]|479]|5.01|523]|546|569]592]6.15
100year | 80 |3.33|356|378|4.01|4.24]|446| 469|4.93|5.16]|5.39(5.63|586]6.10]6.33
Normal Annual 34.4 [ e R e R o
2 year 36 |058)|066|076|086]096|1.07|119]131]144|157]|172]1.87|202]219|236] 254|273
5 year 46 |107])120|1.33| 146|160 1.74| 1.89] 2.05| 2.21| 2.38] 255 2.72| 2.91] 3.10| 3.29| 3.49] 3.70
10 year 54 | 154|169|1.85| 201|217 234 251] 269|287 3.05| 3.24| 3.44| 3.64| 3.84| 4.05| 4.26 | 4.48
25 year 6.2 |205|223]|241|259| 278|296 3.16|3.35| 3.55| 3.76| 3.96 | 4.17| 4.38| 4.60| 4.82| 5.04]| 5.27
50 year 6.9 | 253|273]|293|313]| 333|354 374|396 417 4.38| 460| 4.82| 5.04| 5.27| 550 5.73| 5.96
100year | 7.9 | 3.26|348|370| 393|415 438| 461| 484 5.07| 5.30| 5.53| 5.76| 6.00| 6.23| 6.47| 6.71| 6.94
Normal Annual 340
CHAUTAUQUA | 2 year 38 |o067|076|086]097]| 108|120 132 1.45] 1.59| 1.73| 1.88| 2.03| 2.20] 2.37| 254 2.73| 2.92
5 year 49 | 124|138 152 166|1.81|196|212]228]|245|263|281|299]318]3.37]|357|378]3.99
10 year 57 |173]|189]|205|222|239|257|275]|293|312]|332|351|371]|392|412434|455]|477
25 year 67 |239|258|278]|297|3.17|3.37|357|3.78|399]|4.20(442]|464]|486|508]|530]|553|5.76
50 year 75 |296|3.17(339]|360|382|4.04]|426|448|471]|493]|516[539|562|585]6.08]6.31]|655
100year | 84 |3.64|387]|4.10|434|457|481|505]|528]|552(5.76
Normal Annual 369 fiiiiiiiiiiiiiinininiiiiiiiiiiiiiiiiininiiiiiiiioo
CHEROKEE 2 year 40 |076|086|097]|109]|1.20|133]|146|160|1.74]|1.89|204|220]|237]255(|273]|292]3.12
a2 5 year 51 |1.36)|150|1.65|1.80]| 195 211|228 244 2.62| 280|298 3.17|3.36| 3.56|3.76|3.97| 4.19
10 year 59 |1.86)202|219|237]|254|273]|291]3.10|3.29]|349|369(390]|4.10]431|453]|475]| 497
25 year 6.8 |246)|265|285|305|325(345|366|3.87|4.08|429|451|473]|4.95]|5.17(5.40]|5.63]|5.86
50 year 76 |304]|325|346|368]|390(412|435]|457|480]|502|525(548]|571]|594(6.18]6.41]6.65
100year | 85 [3.71]|395|418|442| 466|490]5.14]|5.38|5.61|585|6.10]6.34|6.58| 6.82| 7.06| 7.30 | 7.54
: e A T T T T
CHEYENNE 2 year 22 |010]013|017|022]|027|032]|038]|045|052|060|069|078]|089]1.00(1.13] 127|142
L 5 year 30 |033]|040|047|054]|063[071|081]091]102|113]125]|138|152]|166[182|198]216
10 year 35 |053]|062|071|080]090[101|112]124]137|150]|164]178|194]210|227]|245]|264
25 year 41 |081)092]1.03|115]| 127 1.40| 153|167 1.82| 1.97]| 2.12| 2.29| 2.46| 2.64 | 2.82| 3.01] 3.21
50 year 48 |119]132|1.45| 159|174 1.890| 2.05| 2.21| 2.37| 2.54| 2.72| 2.90| 3.09| 3.28 | 3.48| 3.68| 3.89
100year | 52 | 142|156 171]1.87]2.02|219]| 235|252 270| 2.88| 3.07| 3.26| 3.45| 3.65| 3.86 | 4.07| 4.28
Normal Annual 5

(210-VI-NEH 650, Amend
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Chapter 2

Estimating Runoff

and Peak Discharges

National Engineering Handbook Part 650
Engineering Field Handbook

Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts

Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

3 G B H B
0.78 | 0.88 | 0.99 1.97
145|159 | 1.73 | 1.88 | 2.03 | 2.20| 2.37 | 254 | 2.73 | 2.92
1.97|2.13|2.29| 2.46 | 2.64 | 2.82| 3.00 | 3.20 | 3.40 | 3.60
252|270 2.88| 3.07| 3.26 | 3.45| 3.65 | 3.86 | 4.07 | 4.28
3.18| 3.38| 3.58| 3.78 | 3.99 | 4.20| 4.41 | 463 | 4.85 | 5.07
100year | 6.7 |239|258|278]297|3.17|337|357|3.78]|399]|420(442|464|486|5.08]|5.30]|553]5.76
Y IR R RS R R —
2 year 32 |o041)048|056|064]|073[083]|093]|1.04]|115]|127]|140|154]|168]|1.84[200]|217]235
5 year 41 |o081]|092]103|115|1.27|140]153]167|1.82]|1.97|212]| 229|246 2.64(282]3.01]321
10 year 49 |124]|138]| 152|166 1.81|1.96] 212|228 245|263 281]299]|318]3.37(357]3.78]3.99
25 year 57 |173]|189|205|222]|239|257|275(293|312]|332]|351|371|392]412|434] 455|477
50 year 63 |212]230|248|266|285|3.05|324]|344|364|385]|405|426|448]|470|492]|514]536
100year | 7.2 | 275|295|315]|3.36| 357|379 400| 422 4.44| 466 | 488 5.10| 5.33| 5.56
Normal Annual 31.0 [ R o
2 year 30 |033]|040|047|054]|063[071|081]091]102|113]125]|138|152]|166[182|198]|216
5 year 40 |076)086]|097| 109|120 1.33|146]|160[ 1.74| 1.89] 2.04| 2.20| 2.37| 255 2.73| 2.92] 3.12
10 year 47 |113])1.26| 1.39| 1.53| 1.67 1.82| 1.97] 2.13| 2.20| 2.46| 2.63| 2.81| 3.00| 3.19| 3.38| 3.59| 3.80
25 year 55 | 1.60|1.76] 1.91| 2.08| 2.24| 2.41| 2.59| 2.77| 2.95| 3.14| 3.33| 3.53| 3.73| 3.94| 4.15| 4.36 | 4.58
50 year 6.1 | 1.99|216]233|251|270| 2.88| 3.08| 3.27| 3.47| 3.67| 3.87| 4.08| 4.29| 450 4.72| 4.04] 5.17
100year | 7.0 | 260|280 3.00|3.20]| 3.41| 362| 3.83| 4.04| 4.26| 4.47| 469| 4.92| 5.14| 5.37| 5.59| 5.82| 6.05
Normal Annual 27.6
COFFEY 2 year 37 |o062|071|081]091]102]113| 125|138 151|1.65|1.80|195|2.11]2.28]2.45]| 2.64| 2.83
5 year 47 | 113|126 139 153]|1.67|1.82|1.97]|213]|229]|246|263|281]300]|3.19]|3.38]359]3.80
10 year 56 |167]|182]|1.98|215|232|249|267|285|3.04|323|342|362|382|403[4.24|446]468
25 year 6.4 |219|237|255]|274]|293|3.13]|332|352|373]|393|4.14]|436|457|479]|5.01]|524|546
50 year 71 |267|287|3.08]|328]|349|370]|391|4.13|435|457|479|5.01]|523]|546|5.69]|592]6.15
100year | 81 |[3.41]3.63]|386|4.09|432|455|478]|502]|525]|5.48
Normal Annual  39.0 fiiiiiiiiiiiiiiininiiiiiiiiiiiiiiiiininiiiiiiiio
COMANCHE 2 year 29 |030]036|043|050]|058[066|075]|085|095|106|118|1.30]143]|158(1.73]1.89]207
a2 5 year 40 |076|086|097]|109]|1.20|133]|146|160|1.74]|1.89|204|220]|237]255(273]292]3.12
10 year 48 |119|132| 145|159 1.74| 180|205 2.21| 237|254 272|290]|3.09]|3.28(3.48]| 3.68| 3.89
25 year 55 |1.60)|176|1.91|208]|224|241]|259]|277|295]|314|3.33|353|373]|3.94(415]|436] 458
50 year 63 |212]|230|248|266|285(3.05|324]|344|364]|385|405|426|448]|470|492]|514]5.36
100year | 7.1 |267]|287]|308]|328|349|370]|391]|413|435|457|479]|501|523|546(569]592]6.15
: T T T T
COWLEY 2 year 37 |o062])071|081|0091]102|113|125]|138]151|165]|180]195|211]228]245|264]283
L 5 year 48 |119]|132|145| 159|174 1.89| 205|221 2.37| 2.54| 2.72| 2.90| 3.09| 3.28 | 3.48 | 3.68 | 3.89
10 year 55 |160]|176|1.91| 208|224 241|259]| 277|295 314|333 3.53|373]|3.94| 415 4.36| 4.58
25 year 6.4 |219|237|255|274|293|3.13| 332|352 3.73| 393| 4.14| 436 457| 479 5.01| 5.24| 5.46
50 year 73 | 282|3.02|3.23|344|365|3.87|4.09|430| 453|4.75| 497|520 5.43| 5.65| 5.89| 6.12] 6.35
100year | 82 |348|3.71|394|4.17| 440 464| 487|5.10| 5.34| 5.58| 5.81| 6.05| 6.29] 6.53| 6.76| 7.00| 7.24
Normal Annual 5
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Chapter 2 Estimating Runoff National Engineering Handbook Part 650
and Peak Discharges Engineering Field Handbook

Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts
Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

S ERLC S B
152)]166| 181 3.02
2.36)254|271|289|3.08]| 327|347 | 3.67| 3.88] 4.09
3.02]3.21|340|360|380|4.01|4.22|4.43| 4.65] 4.87
3.78]3.99|4.20| 442|464 | 486 | 5.085.30| 5.53| 5.76
50 year 7.5 2.96]3.17]339]|360|382|404|426|448| 4.71]14.93]5.16]5.39|5.62]5.85]|6.08]6.31| 6.55
100 year 8.4 3.64)3.87]|410]|434|457|481|505|5.28]| 552|576 6.00]|6.24]| 6.48] 6.72]| 6.96| 7.20| 7.44

111 Couinty

CRAWFORD

Normal Annual 39.8
DECATUR 2 year 2.4 0.15] 0.19| 0.24| 0.29| 0.35| 0.41]| 0.48]| 0.55] 0.63] 0.72] 0.82] 0.93] 1.04] 1.16 | 1.30 | 1.44 | 1.60
s year 3.2 0.41]0.48]| 0.56]| 0.64| 0.73] 0.83| 0.93| 1.04| 1.15| 1.27| 1.40| 1.54 | 1.68| 1.84 | 2.00| 2.17| 2.35

10 year 3.8 0.67]0.76]1 0.86] 0.97] 1.08| 1.20| 1.32| 1.45| 1.59| 1.73| 1.88] 2.03] 2.20] 2.37| 2.54 | 2.73| 2.92
25 year 4.5 1.02|114]127]|140)]153]|1.67|1.82]1.97]213]|229| 246|264 2.82| 3.00| 3.20] 3.40| 3.60
50 year 5.2 142 156|171 187]|202)219|235]| 252|270 2.88| 3.07| 3.26| 3.45| 3.65| 3.86 | 4.07| 4.28
100 year 5.7 1.73]| 189 2.05] 2.22| 2.39| 257 | 2.75| 293 | 3.12| 3.32

Normal Annual 21.8
DICKINSON 2 year 3.3 0.45] 052 061] 069] 0.79| 0.89| 0.99| 1.10| 1.22| 1.35| 1.48| 1.62| 1.77] 1.92] 2.09| 2.26 | 2.45
i 5 year 4.3 0.91]1.03]1.15] 127 140 1.53| 1.67| 1.82| 1.97| 2.13| 2.29| 2.46| 2.64| 2.82] 3.01| 3.20] 3.41

10 year 5.1 1.36| 1.50| 1.65] 1.80| 1.95] 2.11| 2.28| 2.44| 2.62| 2.80| 2.98| 3.17| 3.36| 3.56 | 3.76 | 3.97 | 4.19
25 year 5.8 179 1.95| 212 2.29| 2.47 | 2.65| 2.83] 3.02| 3.21| 3.40| 3.60| 3.80| 4.01| 422 | 4.43| 4.65| 4.87
50 year 6.5 2.26| 244 2.63] 2.82| 3.01| 3.21| 3.41| 3.61| 3.82| 4.02| 4.24| 4.45| 467 | 4.89| 5.11| 5.33| 5.56
100 year 7.5 2.96| 3.17| 3.39]| 3.60| 3.82| 4.04| 4.26| 4.48| 4.71| 493 5.16| 5.39| 5.62| 5.85| 6.08| 6.31| 6.55

Normal Annual 31.8

DONIPHAN 2 year 3.4 0.49] 0.57] 0.66] 0.75] 0.84] 0.95] 1.06] 1.17| 1.29| 1.42| 1.56| 1.70| 1.85]| 2.01| 2.18| 2.35| 2.54
5 year 4.4 0.97]1.08] 1.21] 1.33] 147 160| 1.75]190] 2.05] 221|238 | 255|2.73]291|3.10]3.30] 3.50
10 year 5.1 1.36|150]165]180]195]211|228|244]|262|280|298]3.17]|3.36]356]|3.76]|397]4.19
25 year 5.9 1.86]202|219|237|254]|273]291]310]|329]349]|3.69]390|4.10|431|453]|4.75]|4.97
50 year 6.6 2.32]251]270]289|309]|329|349|3.70|390]|4.11]|4.33|454]|4.76]|4.98]5.21|5.43| 5.66

100 year 7.4 2.891310)331]352|3.74|395|4.17|4.39| 4.62| 4.84

Normal Annual 35.2
DOUGLAS 2 year 3.6 0.58 | 0.66| 0.76 | 0.86| 0.96 | 1.07 | 1.19| 1.31]| 1.44| 1.57 | 1.72| 1.87 | 2.02 ] 2.19 | 2.36 | 2.54 | 2.73
i 1 s year 4.6 1.07] 120133146160 174|189 205|221 2.38|255|272]|291]3.10] 3.29] 3.49] 3.70

10 year 5.4 154]1169|185|201| 217|234 251]269]|287]3.05]|3.24]|3.44|3.64|384|4.05| 4.26| 4.48
25 year 6.2 2.05] 223|241 259|278|296| 3.16] 3.35]| 3.55] 3.76| 3.96 | 4.17| 4.38| 4.60 | 4.82| 5.04| 5.27
50 year 6.9 253]273|293]3.13| 333|354 3.74]396| 4.17] 4.38| 4.60| 4.82| 5.04| 5.27 | 550 | 5.73 | 5.96
100 year 7.9 3.26] 3.48]3.70]| 3.93| 415| 438 | 4.61| 4.84]| 5.07| 5.30| 553] 5.76 ] 6.00] 6.23 | 6.47 | 6.71] 6.94

. Normal Annual 37.3}::: :
EDWARDS 2 year 2.8 0.26| 0.32] 0.38] 0.45| 0.53 | 0.61| 0.69| 0.78] 0.88] 0.99| 1.10| 1.22| 1.35]| 1.49| 1.64| 1.80| 1.97
" 5 year 3.8 0.67 ] 0.76] 0.86] 0.97| 1.08 | 1.20| 1.32| 1.45] 1.59] 1.73| 1.88| 2.03 | 2.20 | 2.37 | 2.54 | 2.73] 2.92

10 year 4.5 1.02| 114 1.27] 1.40| 1.53 | 1.67| 1.82]| 1.97| 2.13| 2.29| 2.46| 2.64| 2.82]| 3.00| 3.20| 3.40| 3.60
25 year 5.2 142 156| 1.71] 1.87] 2.02) 2.19]| 2.35] 252| 2.70| 2.88 | 3.07| 3.26| 3.45| 3.65| 3.86 | 4.07| 4.28
50 year 6.1 1.99| 216 2.33| 2.51| 2.70| 2.88| 3.08| 3.27| 3.47| 3.67| 3.87| 4.08| 429 450| 4.72| 4.94| 5.17
100 year 6.8 246 2.65| 2.85]| 3.05| 3.25| 3.45| 3.66| 3.87| 4.08| 4.29| 451 | 4.73| 495] 5.17| 5.40| 5.63| 5.86

Normal Annual

(210-VI-NEH 650, Amend. KS27, Apr. 2010)
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Chapter 2
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Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts

Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

S R Y T o B2 B R B - o o 38
1451 159| 1.73|1.88| 2.03]| 2.20| 2.37 | 254 | 2.73 | 2.92
2211237| 254272290 3.09| 3.28| 3.48| 3.68] 3.89
2931312 332|351|371]|392|4.12|4.34| 455 4.77
3701 390|411 | 433 | 454|476 | 498 5.21| 5.43 | 5.66
439 462 484 | 5.06| 5.29| 552 5.75]| 5.98 | 6.22 | 6.45
100 year 8.3 356|379 4.02| 425|449 472|496 5.19]| 543 ]| 5.67]| 591| 6.15]| 6.38| 6.62 | 6.86| 7.10| 7.34
e e b e e e e
2 year 2.6 0.20]1 0251 0.31] 0.37] 0.43| 050] 0.58| 0.67] 0.76 ] 0.85] 0.96| 1.07] 1.19| 1.33| 1.47| 1.62| 1.79
5 year 35 053]062]0.71]080|090|101]112]124|137]150]| 1.64]| 1.78| 1.94] 2.10| 2.27| 2.45| 2.64
10 year 4.2 0.86097]|1.09|121]1.33] 146|160 1.74] 1.89| 2.05| 2.21| 2.37| 255 2.73| 292 3.11] 3.31
25 year 49 1.24| 1.38| 152| 166|181 1.96| 2.12| 2.28| 2.45]| 2.63| 2.81| 2.99| 3.18| 3.37| 3.57| 3.78| 3.99
50 year 5.8 1.79| 1.95| 2.12| 2.29| 247 | 2.65] 2.83| 3.02| 3.21| 3.40| 3.60| 3.80| 4.01| 4.22 | 443 | 4.65| 4.87
100 year 6.3 2,121 2.30| 248 | 2.66| 2.85| 3.05| 3.24| 3.44]| 3.64| 3.85 5.36
Normal Annual  23.3 fiiiiiiiiiiiiiiiiiniiiniiin T
ELLSWORTH 2 year 3.0 0.33]1 0.40| 047 054 0.63] 0.71| 0.81] 0.91] 1.02| 1.13 2.16
: 5 year 4.0 0.76 1 0.86| 0.97| 1.09] 1.20) 1.33| 1.46| 1.60]| 1.74| 1.89| 2.04| 2.20| 2.37| 255| 2.73| 2.92| 3.12
10 year 4.7 1.13| 1.26| 1.39| 1.53| 1.67| 1.82]| 1.97| 2.13| 2.29| 2.46 | 2.63| 2.81| 3.00| 3.19] 3.38| 3.59| 3.80
25 year 55 1.60| 1.76| 1.91| 2.08| 2.24| 241 | 2.59]| 2.77| 2.95| 3.14| 3.33| 3.53| 3.73| 3.94| 4.15| 4.36| 4.58
50 year 6.2 2.05| 2.23| 241|259 2.78| 296 3.16 | 3.35| 3.55| 3.76 | 3.96| 4.17| 4.38| 4.60| 4.82| 5.04| 5.27
100 year 7.1 2.67| 2.87| 3.08| 3.28| 3.49| 3.70| 3.91| 4.13| 435| 457 | 4.79| 5.01| 5.23]| 5.46| 5.69| 5.92| 6.15
Normal Annual 27.1
FINNEY 2 year 2.4 0.15] 0.19] 0.24] 0.29] 0.35| 0.41]| 0.48] 0.55| 0.63| 0.72] 0.82] 0.93]| 1.04| 1.16| 1.30| 1.44]| 1.60
5 year 3.3 0.45] 052| 0611 0.69]0.79]|0.890.99]1.10|1.22|1.35|1.48]|1.62|1.77]|1.92]2.09]|2.26| 2.45
10 year 4.0 0.76 1086|097 1.09]|120]|1.33|1.46]160]|1.74]1.89|2.04]|220|237]|255]273]|292] 3.12
25 year 4.7 1.13]11.26|1.39|153]|167]182|197]213]|229|246| 263|281 3.00]3.19|3.38] 3.59]| 3.80
50 year 55 160 176|191 208|224 )| 241|259| 277|295 3.14| 3.33|3.53]|3.73| 3.94| 4.15| 4.36 | 4.58
100 year 5.8 1791 195|212 229 247 | 2.65| 2.83| 3.02| 3.21| 3.40
Normal Annual 189 fiiiiiiiiiiiiiiininiiiiiiiiiiiiiiiiininiiiiiiiio
2 year 2.7 0.23]10.29]0.34] 041|048 055]064|0.72]082]092]| 1.03|1.15]1.27|141|155|1.71] 1.88
5 year 3.5 0.53]1062]0.71]080|090|101]112|124]137]|150]| 164|178 1.94| 2.10| 2.27| 2.45]| 2.64
10 year 4.4 0.97]1108]1.21|133|147|160]1.75|1.90]| 2.05] 221|238 255] 273|291 3.10| 3.30] 3.50
25 year 5.0 130 1.44| 158 1.73]| 1.88]| 2.04| 2.20]| 2.36| 2.54| 2.71| 2.89| 3.08 | 3.27 | 3.47 | 3.67 | 3.88 | 4.09
50 year 5.9 1.86| 2.02| 2.19| 2.37| 254 | 2.73]1291]| 3.10| 3.29]| 3.49| 3.69| 3.90| 4.10| 431 | 453 | 4.75| 4.97
100 year 6.4 219 237|255 2741 293] 3.13| 3.32| 3.52| 3.73| 3.93| 4.14| 436 | 457 | 4.79| 5.01 | 5.24 | 5.46
. S T
FRANKLIN 2 year 3.6 058 066| 0.76] 0.86] 0.96 ] 1.07| 1.19]| 1.31| 1.44| 157 | 1.72]| 1.87| 2.02| 2.19| 2.36| 2.54| 2.73
3 5 year 4.7 1.13| 1.26| 1.39| 1.53| 1.67| 1.82| 1.97]| 2.13| 2.29| 2.46| 2.63| 2.81| 3.00| 3.19| 3.38| 3.59| 3.80
10 year 55 1.60| 1.76 | 1.91]| 2.08| 2.24| 241 259]| 2.77| 295| 3.14| 3.33| 3.53| 3.73| 3.94| 4.15| 4.36 | 4.58
25 year 6.4 2191 2.37| 255 2.74| 293 | 3.13| 3.32| 3.52| 3.73| 3.93| 4.14| 4.36| 457 | 4.79| 5.01| 5.24| 5.46
50 year 7.1 2.67| 2.87| 3.08| 3.28| 3.49| 3.70| 3.91| 4.13| 4.35| 457 | 4.79| 5.01| 5.23| 5.46| 5.69| 5.92| 6.15
100 year 8.1 3.41] 3.63| 3.86| 4.09| 4.32| 455| 4.78] 5.02| 5.25| 5.48| 5.72| 5.95| 6.19| 6.43| 6.67]| 6.90| 7.14
Normal Annual ]

(210-VI-NEH 650, Amend
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Chapter 2 Estimating Runoff National Engineering Handbook Part 650
and Peak Discharges Engineering Field Handbook

Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts
Runoff = (Rainfall - 0.2 * S)*/ (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

S ERLC S B
1.17]129] 142 2.54
1.82]197|213|229|246|264|282]3.01]3.20] 3.41
2441]262|280|298|3.17]|3.36| 356|376 3.97| 4.19
3.10]3.29|349|369|390|4.10|4.31|4.53]|4.75]| 497
3.70]390| 411| 433|454 476 498 5.21| 5.43| 5.66
100 year 7.5 2.96)3.17]339]|360|382|404|426|448| 4.71]4.93]5.16]5.39|5.62]5.85]6.08] 6.31] 6.55

Normal Annual 34.5
2 year 2.4 0.15] 0.19| 0.24| 0.29| 0.35| 0.41]| 0.48]| 0.55] 0.63] 0.72] 0.82] 0.93] 1.04] 1.16 | 1.30 | 1.44 | 1.60
5 year 3.3 0.45] 052]0.61]0.69|0.79]| 089|099 1.10| 1.22| 1.35| 1.48 | 1.62| 1.77]| 1.92 | 2.09| 2.26 | 2.45

10 year 3.9 0.71]10.81]092]1.03]114]1.26| 139 152|166 181|196 2.12] 2.28] 2.46| 2.64| 2.82] 3.02
25 year 4.6 1.07|120]|133]|146]1.60|1.74]1.89]205]221]238|255|272|291|3.10|3.29] 3.49] 3.70
50 year 5.4 154 169|185]201]|217)234|251]|269| 287 3.05(3.24| 3.44| 3.64] 3.84| 4.05| 4.26| 4.48
100 year 5.7 1.73]| 189 2.05] 2.22| 2.39| 257 | 2.75| 293 | 3.12| 3.32

Normal Annual 219
GRAHAM 2 year 2.5 0.17] 0.22]1 0.27] 0.33]1 0.39| 0.46 | 0.53| 0.61| 0.69| 0.79| 0.89| 1.00| 1.12] 1.24] 1.38| 1.53] 1.69
i 5 year 3.3 0.45] 052 061] 069 0.79| 0.89| 0.99| 1.10| 1.22| 1.35| 1.48| 1.62| 1.77] 1.92] 2.09| 2.26 | 2.45

10 year 4.0 0.76] 0.86| 0.97| 1.09| 1.20| 1.33| 1.46| 1.60| 1.74] 1.89| 2.04] 2.20| 2.37| 255 2.73| 2.92| 3.12
25 year 4.7 113 1.26| 1.39]| 1.53| 1.67 | 1.82| 1.97| 2.13| 2.29| 2.46| 2.63| 2.81| 3.00| 3.19| 3.38| 3.59| 3.80
50 year 5.5 1.60] 1.76 ] 1.91] 2.08| 2.24| 2.41| 259 | 2.77| 2.95| 3.14| 3.33| 3.53| 3.73| 3.94| 4.15| 4.36| 4.58
100 year 5.9 1.86] 2.02) 2.19]| 2.37| 2.54| 2.73| 291 | 3.10| 3.29] 3.49| 3.69| 3.90| 4.10| 4.31| 4.53| 4.75| 4.97

Normal Annual 23.8

2 year 2.4 0.15] 0.19] 0.24] 0.29] 0.35] 0.41] 0.48] 0.55| 0.63| 0.72| 0.82| 0.93| 1.04| 1.16| 1.30| 1.44| 1.60
5 year 3.3 0.45] 0.52] 0.61] 069]0.79]0.89] 099|110 122|135 1.48|1.62|1.77|1.92|2.09|2.26| 2.45
10 year 4.0 0.76 1 0.86]097]109]120]|133]|146]|160]|1.74]1.89]204]|220|237|255|273]|292]3.12
25 year 4.6 1.07]120|133|146|160|1.74]1.89]205]|221)]238]|255]|272|291]3.10(3.29]|3.49]3.70
50 year 5.4 154]169|185]|201|217]|234|251]269]|287]3.05|324]|344|3.64|384|4.05]|4.26| 4.48
100 year 5.8 179 195|212 229|247|265|2.83]3.02] 3.21] 3.40

Normal Annual 17.9
2 year 2.5 0.17 | 0.22| 0.27] 0.33] 0.39| 0.46 | 0.53]| 0.61] 0.69]| 0.79] 0.89 | 1.00 | 1.12 | 1.24 | 1.38 | 1.53 | 1.69
5 year 3.4 049 057 066| 0.75| 0.84|095]| 1.06| 1.17]| 1.29]| 142 156 | 1.70| 1.85] 2.01 | 2.18 | 2.35| 2.54

10 year 4.2 0.86]0.97]1.09]1.21|133|146| 160 1.74| 189 2.05]2.21|237|255]273]292]3.11] 331
25 year 4.8 1.19]132|145|159| 1.74]| 1.89| 2.05] 2.21| 2.37] 254 2.72]| 290 | 3.09| 3.28 | 3.48 | 3.68| 3.89
50 year 5.7 173 189| 2.05]222]|239|257|275]| 293|312 3.32|351|3.71| 392|412 434 455]| 4.77
100 year 6.0 192]209]226]244]262]281]299]3.18] 3.38] 3.58| 3.78| 3.99| 4.20| 4.41| 4.63] 4.85] 5.07

. Normal Annual 225} :
GREELEY 2 year 2.3 0.12] 0.16] 0.20] 0.25f 0.30 [ 0.36 | 0.43| 0.50 ] 0.58 ] 0.66 | 0.75| 0.85| 0.96| 1.08 | 1.21| 1.35] 1.51
" 5 year 3.1 0.37| 0.44] 0.51] 0.59| 0.68| 0.77 | 0.87| 0.97] 1.08] 1.20| 1.33| 1.46| 1.60| 1.75| 1.91 | 2.08 ] 2.26

10 year 3.6 0.58| 0.66| 0.76| 0.86| 0.96| 1.07| 1.19]| 1.31| 1.44] 1.57| 1.72]| 1.87| 2.02| 2.19| 2.36 | 2.54| 2.73
25 year 4.3 091]1.03|1.15|1.27| 1.40| 1.53| 1.67| 1.82| 1.97] 2.13| 2.29]| 2.46| 2.64| 2.82| 3.01| 3.20| 3.41
50 year 4.9 1241138 152 166| 1.81) 1.96| 2.12| 2.28| 2.45| 2.63| 2.81| 2.99| 3.18| 3.37| 3.57| 3.78 | 3.99
100 year 5.4 154 1.69| 1.85] 2.01| 217 2.34| 2.51| 2.69| 2.87| 3.05| 3.24| 3.44| 3.64| 3.84| 4.05| 4.26| 4.48

Normal Annual
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Chapter 2 Estimating Runoff National Engineering Handbook Part 650
and Peak Discharges Engineering Field Handbook

Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts
Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

S ERLC S B
1.38)] 151 1.65 2.83
213]229|246|263|281|3.00]|3.19|3.38| 3.59]| 3.80
2.77]295|3.14|333|353|373]|394|4.15|4.36| 458
3.52]373|393|4.14|436|457|4.79]5.01]5.24]5.46
50 year 7.2 2.75]1295]3.15]3.36|357|379|400| 422|444 4.66| 4.88]5.10| 5.33| 5.56| 5.79] 6.02 | 6.25
100 year 8.2 3.48)3.71]|394|417|440| 464|487 | 510|534 558]581]6.05]|6.29]653]|6.76| 7.00]| 7.24

111 Couinty

GREENWOOD

Normal Annual 37.0
HAMILTON 2 year 2.3 0.12] 0.16| 0.20| 0.25] 0.30| 0.36 | 0.43] 0.50]| 0.58] 0.66 | 0.75] 0.85] 0.96 | 1.08 | 1.21 | 1.35| 1.51
: 5 year 3.2 0.41]0.48]| 0.56]| 0.64| 0.73] 0.83| 0.93| 1.04| 1.15| 1.27| 1.40| 1.54 | 1.68| 1.84 | 2.00| 2.17| 2.35

10 year 3.7 0.62]0.71]10.81]091]1.02]1.13]| 125|138 151|165|180]195]211]2.28] 245] 2.64] 2.83
25 year 4.4 0.97]11.08]1.21]133]147]|160| 175|190 2.05| 2.21| 2.38| 2.55] 2.73] 2.91] 3.10| 3.30| 3.50
50 year 5.1 136| 1.50| 1.65] 1.80| 1.95] 2.11| 2.28| 2.44| 2.62| 2.80| 2.98 | 3.17| 3.36| 3.56 | 3.76 | 3.97 | 4.19
100 year 5.5 1.60| 1.76 | 1.91]| 2.08| 2.24| 2.41| 259 2.77| 2.95| 3.14| 3.33| 3.53| 3.73| 3.94

Normal Annual 16.9
HARPER 2 year 3.3 0.45] 052 061] 069] 0.79| 0.89| 0.99| 1.10| 1.22| 1.35| 1.48| 1.62| 1.77] 1.92] 2.09| 2.26 | 2.45
i 5 year 4.5 1.02| 1.14| 1.27]| 1.40] 1.53| 1.67| 1.82| 1.97| 2.13| 2.29| 2.46| 2.64| 2.82| 3.00| 3.20 | 3.40| 3.60

10 year 5.2 142 156| 1.71] 1.87] 2.02| 2.19| 2.35] 2.52| 2.70| 2.88 | 3.07| 3.26| 3.45| 3.65| 3.86| 4.07| 4.28
25 year 6.1 1.99| 216 2.33]| 2.51| 2.70| 2.88| 3.08| 3.27| 3.47| 3.67| 3.87| 4.08| 429 450| 4.72| 4.94| 5.17
50 year 7.0 2.60| 2.80| 3.00]| 3.20| 3.41) 3.62| 3.83| 4.04| 4.26| 4.47| 4.69| 4.92| 5.14] 5.37| 5.59| 5.82| 6.05
100 year 7.8 3.18| 3.40| 3.62| 3.84| 407 | 429| 452| 4.75| 4.98| 5.21| 5.44| 5.67| 5.90| 6.14| 6.37| 6.61| 6.85

Normal Annual 27.6

HARVEY 2 year 3.4 0.49] 0.57] 0.66] 0.75] 0.84] 0.95] 1.06] 1.17| 1.29| 1.42| 1.56| 1.70| 1.85]| 2.01| 2.18| 2.35| 2.54
5 year 4.4 0.97]1.08] 1.21] 1.33] 147 160| 1.75]190] 2.05] 221|238 | 255|2.73]291|3.10]3.30] 3.50
10 year 5.2 1421156 171]187]202]219|235|252]|270|288|3.07]|326]345]|3.65|3.86|4.07| 4.28
25 year 6.0 1.92]1209|226|244]262|281]299]3.18]|3.38)]358]|3.78]399|420|441|4.63]|4.85]|5.07
50 year 6.8 2.46)2.65]|285]|305|325|345|3.66|3.87|4.08]|4.29|451]|4.73]|4.95]5.17]5.40] 5.63| 5.86

100 year 7.7 3.11)3.33|354]|376|398|421|443]|4.66[4.89]5.11

Normal Annual 319
HASKELL 2 year 2.5 0.17 | 0.22| 0.27] 0.33] 0.39| 0.46 | 0.53]| 0.61] 0.69]| 0.79] 0.89 | 1.00 | 1.12 | 1.24 | 1.38 | 1.53 | 1.69
i 1 s year 3.4 049 057 066| 0.75| 0.84|095]| 1.06| 1.17]| 1.29]| 142 156 | 1.70| 1.85] 2.01 | 2.18 | 2.35| 2.54

10 year 4.1 0.81]092]1.03]1.15|1.27|140| 153| 167|182 197]212]229]|246] 264|282 3.01]3.21
25 year 4.7 1.13] 126|139 1.53| 1.67| 1.82| 1.97] 2.13]| 2.29] 2.46| 2.63| 2.81| 3.00| 3.19 | 3.38 | 3.59| 3.80
50 year 5.5 160|176 1.91] 2.08| 2.24 | 241 | 259 2.77| 2.95| 3.14| 3.33| 3.53| 3.73| 3.94| 4.15| 4.36 | 4.58
100 year 5.9 1.86|202]219]237]254]273]291]310]329]349]|369|390| 4.10| 431|453 4.75]| 4.97

. Normal Annual 195¢}::: :
HODGEMAN 2 year 2.6 0.20 0.25] 0.31] 0.37| 0.43 | 0.50 | 0.58 | 0.67 ] 0.76] 0.85| 0.96 | 1.07 | 1.19] 1.33| 1.47| 1.62| 1.79
" 5 year 3.5 0.53] 0.62] 0.71] 0.80| 0.90 | 1.01| 1.12| 1.24] 1.37] 1.50| 1.64| 1.78 | 1.94] 2.10| 2.27 | 2.45] 2.64

10 year 4.2 0.86] 097 1.09| 1.21| 1.33| 146 1.60| 1.74]| 1.89] 2.05]| 2.21| 2.37| 255| 2.73| 2.92| 3.11| 3.31
25 year 4.9 1241138 152 166| 1.81) 1.96| 2.12| 2.28| 2.45| 2.63| 2.81| 2.99| 3.18| 3.37| 3.57| 3.78 | 3.99
50 year 5.8 179 1.95| 212 2.29| 2.47| 2.65| 2.83] 3.02| 3.21| 3.40| 3.60| 3.80| 4.01| 4.22| 443 | 4.65| 4.87
100 year 6.2 2.05| 223 241] 259]| 2.78] 296 | 3.16| 3.35| 3.55| 3.76 | 3.96| 4.17| 438 460 4.82| 5.04| 5.27

Normal Annual

(210-VI-NEH 650, Amend. KS27, Apr. 2010)
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Chapter 2 Estimating Runoff National Engineering Handbook Part 650
and Peak Discharges Engineering Field Handbook

Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts
Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

ra}ive) 78
117 ] 129 1.42 2.54
1.90 | 2.05| 221 | 2.38 ]| 2.55| 2.73| 2.91 | 3.10 [ 3.30 | 3.50

111 Couinty

252]270|288|3.07|326|345| 3.65| 3.86 | 4.07| 4.28

3.18]3.38|358|3.78| 399|420 441 | 463 | 4.85] 5.07
50 year 6.7 2.39]258|278]297|317|337|357|378]|399]|4.20| 4.42] 4.64| 4.86] 5.08|5.30| 5.53| 5.76
100 year 7.6 3.04]3.25]|3.46]368|390|4.12|435|457|480]5.02]5.25]548]|571]|594]6.18] 6.41| 6.65

Normal Annual 35.3

JEFFERSON 2 year 3.5 0.53]0.62]0.71]080| 090|101 112|124 137|150 1.64] 1.78| 1.94] 2.10| 2.27| 2.45| 2.64
: 5 year 4.5 1.02]1.14]11.27]140]153]|1.67|182| 197|213 229|246] 2.64] 2.82] 3.00| 3.20] 3.40]| 3.60
10 year 5.3 1.48]163]1.78]1.94] 2.10]| 2.26| 2.43] 2.61] 2.78] 297 | 3.16| 3.35| 3.55| 3.75| 3.95| 4.17| 4.38
25 year 6.1 199|216]233]|251]270]| 288 3.08]| 3.27| 3.47| 3.67| 3.87| 4.08| 4.29| 450| 4.72| 494 5.17
50 year 6.8 246|265 285| 3.05| 3.25| 3.45| 3.66| 3.87| 4.08] 4.29| 451]| 473| 495| 5.17 | 5.40| 5.63 | 5.86
100 year 7.7 3.11| 333|354 3.76| 3.98| 4.21| 443 466 | 489)] 5.11| 5.34] 558 5.81| 6.04 | 6.

Normal Annual 36.4
2 year 2.8 0.26] 0.32] 0.38] 0.45] 0.53| 0.61| 0.69| 0.78| 0.88| 0.99| 1.10| 1.22| 1.35] 1.49] 1.64| 1.80] 1.97
: 5 year 3.7 0.62]0.71]1081] 091 1.02| 1.13| 1.25| 1.38| 1.51| 1.65| 1.80| 1.95]| 2.11| 2.28 | 2.45] 2.64 | 2.83

10 year 4.4 0.97]1.08| 1.21| 1.33| 1.47| 1.60| 1.75] 1.90| 2.05] 2.21| 2.38| 2.55| 2.73| 291 | 3.10| 3.30| 3.50
25 year 5.2 142 156| 1.71] 1.87]| 2.02| 2.19| 2.35] 2.52| 2.70| 2.88| 3.07| 3.26| 3.45]| 3.65| 3.86| 4.07| 4.28
50 year 5.9 1.86] 2.02] 2.19]| 2.37| 254 | 2.73| 291 3.10| 3.29] 3.49| 3.69] 3.90| 4.10] 4.31| 4.53| 4.75| 4.97
100 year 6.6 232 251|270 2.89]| 3.09| 3.29| 3.49]| 3.70| 3.90| 4.11| 4.33| 454 4.76| 4.98| 5.21| 5.43| 5.66

Normal Annual 26.3

JOHNSON 2 year 3.6 0.58] 0.66] 0.76] 0.86] 0.96| 1.07| 1.19] 1.31| 1.44| 1.57| 1.72| 1.87| 2.02| 2.19| 2.36| 2.54| 2.73
5 year 4.6 1.07| 1.20| 1.33| 1.46|1.60|1.74]1.89]|2.05]221]|238|255]|272]291]3.10|3.29|3.49]| 3.70
10 year 5.4 1541169]185]201]217]|234]|251]269]|287|305|324]|344]|3.64]|3.84]|4.05]|4.26]4.48
25 year 6.3 212]1230)|248)|266|285|3.05|3.24|3.44|3.64]|3.85|4.05]|4.26| 4.48|4.70| 4.92| 5.14| 5.36
50 year 7.0 2.60]280]|3.00]320|341|362|383|4.04]|4.26|4.47]|4.69]4.92]|5.14]5.37]|559]5.82]|6.05
100 year 7.9 3.26 1 3.48|3.70| 3.93| 415|438 | 461 | 4.84| 5.07| 5.30

Normal Annual 38.3
KEARNY 2 year 2.4 0.15] 0.19| 0.24| 0.29| 0.35| 0.41| 0.48]| 0.55]| 0.63] 0.72] 0.82 ] 0.93] 1.04 | 1.16 | 1.30 | 1.44 | 1.60
i 1 s year 3.2 0.41]0.48| 056 0.64| 0.73|0.83]| 093] 1.04]| 1.15] 1.27 | 1.40| 1.54 | 1.68 ] 1.84 | 2.00 | 2.17 | 2.35

10 year 3.8 0.67]0.76] 0.86] 0.97| 1.08| 1.20| 1.32| 1.45| 1.59| 1.73 ]| 1.88 | 2.03 | 2.20| 2.37| 254 | 2.73 | 2.92
25 year 4.5 1.02|1.14| 127|140 1.53| 1.67| 1.82| 1.97| 2.13] 2.29| 2.46| 2.64| 2.82| 3.00 | 3.20 | 3.40 | 3.60
50 year 5.2 142 156| 1.71]1.87]2.02)219] 235] 252|270 2.88| 3.07| 3.26 | 3.45| 3.65| 3.86 | 4.07 | 4.28
100 year 5.6 1.67]182]198]215]232]|249]2.67]285]3.04] 3.23| 3.42| 3.62| 3.82| 4.03| 4.24| 4.46| 4.68

Normal Annual 17.4

KINGMAN 2 year 3.3 0.45] 052 0.61]0.69] 0.79]| 0.89] 0.99] 1.10| 1.22] 1.35]| 1.48] 1.62| 1.77| 1.92 | 2.09 | 2.26 | 2.45
L 5 year 4.3 091]1.03|1.15|1.27|140| 153|167 182]| 197]213]|229] 246|264 282 3.01| 3.20| 3.41
10 year 5.1 1.36| 1.50| 1.65] 1.80| 1.95] 2.11| 2.28| 2.44| 2.62| 2.80| 298| 3.17| 3.36| 3.56 | 3.76 | 3.97 | 4.19
25 year 5.9 1.86| 2.02| 2.19] 2.37]| 254 2.73| 291]| 3.10| 3.29| 3.49| 3.69| 3.90| 4.10| 431 | 453 | 4.75| 4.97
50 year 6.8 246 2.65| 2.85] 3.05| 3.25| 3.45| 3.66| 3.87| 4.08| 4.29| 451 | 4.73| 495] 5.17| 5.40| 5.63| 5.86
100 year 7.6 3.04| 3.25| 3.46| 3.68| 3.90| 412| 435] 457| 480)] 5.02] 5.25] 548 5.71| 594 6.18| 6.41| 6.65

Normal Annual

(210-VI-NEH 650, Amend. KS27, Apr. 2010)
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Chapter 2
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Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts

Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

S R Y T o B2 B R B - o o 38
085]095]1.06| 118|130 143|158 1.73]1.89| 2.07
1521 166| 181|196 212 228|246 2.64| 2.82 ] 3.02
213 229]| 246|263 281]3.00] 319 3.38]| 3.59] 3.80
269|287 3.05]|324|344]3.64]|3.84|4.05|4.26] 4.48
3.35]|355]3.76 | 3.96 | 4.17 | 4.38]| 4.60 | 4.82 | 5.04 | 5.27
100 year 6.9 253 273]1293]|3.13]|3.33|354]|3.74]|3.96|4.17|4.38| 4.60| 482 5.04] 5.27| 550 | 5.73| 5.96
e T
LABETTE 2 year 39 0.7110811092] 1.03| 114|126 1.39]|152|166]|1.81] 196|212 2.28]| 2.46| 2.64| 2.82] 3.02
5 year 5.0 130|144 ]| 158 1.73]11.88] 2.04| 2.20| 2.36| 2.54| 2.71| 2.89| 3.08 | 3.27 | 3.47 | 3.67 | 3.88| 4.09
10 year 59 1.86] 2.02| 219 2.37| 254 | 2.73| 291 3.10| 3.29| 3.49| 3.69| 3.90| 4.10| 4.31| 453 | 4.75| 4.97
25 year 6.8 246 265] 2.85| 3.05] 3.25]| 3.45| 3.66| 3.87| 4.08| 429 | 451 | 4.73| 495 5.17| 5.40| 5.63| 5.86
50 year 7.6 3.0413.25]| 3.46| 3.68| 3.90| 4.12| 4.35| 457|480 5.02| 525 5.48]| 5.71| 5.94| 6.18 | 6.41 | 6.65
100 year 8.6 3.79| 4.03| 4.27| 450| 4.74| 498 | 5.22| 5.47| 5.71] 5.95 7.64
Normal Annual 40.8 [ e e i
2 year 2.4 0.151 0.19] 0.24| 0.29] 0.35] 0.41] 0.48| 0.55] 0.63| 0.72 1.60
5 year 33 0451 052|061 0.69] 0.79]1 0.89] 0.99| 1.10| 1.22| 1.35| 1.48| 1.62| 1.77| 1.92| 2.09| 2.26 | 2.45
10 year 39 0.711081] 092 1.03] 114 1.26| 1.39| 1.52| 1.66| 1.81| 1.96| 2.12| 2.28| 2.46| 2.64| 2.82| 3.02
25 year 4.7 1.13]| 1.26| 1.39] 1.53| 1.67| 1.82| 1.97| 2.13| 2.29| 2.46| 2.63| 2.81| 3.00] 3.19| 3.38] 3.59| 3.80
50 year 55 1.60| 1.76] 1.91] 2.08| 2.24| 2.41| 259| 2.77| 2.95| 3.14| 3.33| 3.53| 3.73| 3.94| 4.15| 4.36| 4.58
100 year 5.8 1.79| 1.95] 2.12| 2.29| 2.47| 2.65| 2.83| 3.02| 3.21| 3.40| 3.60| 3.80| 4.01| 4.22| 4.43| 4.65| 4.87
Normal Annual 20.7
LEAVENWORTH 2 year 3.5 053] 0.62] 0.71] 0.80| 0.90| 1.01| 1.12] 1.24| 1.37| 1.50| 1.64| 1.78| 1.94| 2.10| 2.27| 2.45] 2.64
5 year 4.5 1.02| 1.14] 1.27] 1.40| 1.53 | 1.67 1182|197 | 2.13|1 229|246 | 2.64]|2.82]| 3.00| 3.20| 3.40| 3.60
10 year 5.3 1.481163]1.78|1.94]210]|226]|243|261]|278|297|3.16|3.35]|355]|3.75|3.95]4.17] 4.38
25 year 6.1 1.991216|233|251]270] 288 3.08|3.27|3.47| 3.67|3.87|4.08]|4.29]|450|4.72]4.94]|5.17
50 year 6.8 246 265]1285]305]|325|345]3.66]|387|4.08]|4.29|451|473|4.95]|5.17]|5.40| 5.63] 5.86
100 year 7.7 3.11|333|354|3.76]|398|4.21]|14.43]|466|4.89]5.11
Normal Annual  37.5 fiiiiiiiiiiiiiinininiiiiiiiiiiiiiiiiininiiiiiiiio
2 year 29 0.30| 0.36| 0.43] 050 0.58| 0.66] 0.75] 0.85| 0.95] 1.06 2.07
. 5 year 3.9 0.71(10811092]1.03|1.14|1.26]139]|152|166]|1.81) 196|212 2.28]| 2.46| 2.64| 2.82] 3.02
10 year 4.6 1.0711.20] 133|146 160] 1.74]| 1.89| 2.05]| 2.21| 2.38| 255 2.72| 291 3.10 | 3.29| 3.49]| 3.70
25 year 5.4 1541 1.69)] 1.85|201]2.17]234|251|269]|287|3.05|3.24|3.44]|3.64| 3.84| 4.05| 4.26| 4.48
50 year 6.1 199|216 2.33]251]| 2.70| 2.88| 3.08| 3.27| 3.47| 3.67 | 3.87 | 4.08| 4.29]| 450 | 4.72| 4.94| 5.17
100 year 6.9 253 273|293 3.13]| 3.33| 3.54| 3.74| 3.96| 4.17| 4.38| 460 | 4.82| 5.04| 5.27 | 5.50| 5.73 | 5.96
. e 260 [ T T
LINN 2 year 3.7 06210.71]081]091]1.02]1.13] 125|138 151| 165|180 195|211 2.28| 2.45] 2.64| 2.83
X 5 year 4.8 1.19] 1.32| 1451 1.59]| 1.74| 1.89| 2.05]| 2.21| 2.37| 254 | 2.72| 290| 3.09] 3.28| 3.48| 3.68| 3.89
10 year 5.6 1.67] 1.82| 198 2.15] 2.32| 2.49| 2.67| 2.85| 3.04| 3.23| 3.42| 3.62| 3.82| 4.03| 4.24| 4.46| 4.68
25 year 6.5 226 244 | 263| 2.82] 3.01 ]| 3.21| 3.41| 3.61| 3.82| 4.02| 4.24| 445| 467 | 4.89| 5.11| 5.33| 5.56
50 year 7.2 2.75] 295| 3.15] 3.36| 3.57| 3.79| 4.00| 4.22| 4.44| 466 | 4.88| 5.10| 5.33] 556 | 5.79| 6.02| 6.25
100 year 8.1 341 3.63]| 3.86| 4.09]| 432 455| 4.78| 5.02] 5.25]| 5.48| 5.72| 5.95] 6.19| 6.43| 6.67| 6.90| 7.14
Normal Annual ]

(210-VI-NEH 650, Amend

. KS27, Apr. 2010)

15



Chapter 2

Estimating Runoff

and Peak Discharges

National Engineering Handbook Part 650

Engineering Field Handbook

Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts

Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

3 BCH BT

(78

0.50 0.66

151

0.58
1041115 127|140 154 1.68]| 1.84] 2.00| 2.17 | 2.35
138|151 165]180|195]211]|228|245| 2.64] 2.83
190|205 221|238 255]|273]|291|3.10] 3.30] 3.50
2441 262]|280)]| 298| 3.17] 3.36]| 3.56| 3.76 | 3.97 | 4.19
100 year 55 160 1.76] 191| 2.08]| 224 2.41| 259 | 2.77]| 2.95| 3.14 | 3.33| 3.53| 3.73| 3.94 | 4.15]| 4.36 | 4.58
e s T s S e
2 year 3.6 058|066 0.76]| 0.86| 096 1.07 ] 1.19]| 1.31| 1.44| 157 | 1.72| 1.87 | 2.02| 2.19| 2.36 | 2.54 | 2.73
5 year 4.6 1.0711.20] 1.33| 146 1.60] 1.74]| 1.89| 2.05]| 2.21| 2.38| 255 2.72| 2.91| 3.10| 3.29| 3.49]| 3.70
10 year 5.4 154]1 169|185 201]| 217|234 251]269|287| 3.05|3.24]|3.44| 3.64]| 3.84]| 4.05]| 4.26| 4.48
25 year 6.3 2121 230]| 2.48| 266 2.85] 3.05| 3.24| 3.44| 3.64| 3.85| 4.05| 4.26 | 4.48| 4.70| 492 | 5.14| 5.36
50 year 7.0 260 280]| 3.00| 3.20| 3.41| 3.62| 3.83| 4.04| 426 | 4.47| 469 | 492 | 5.14| 5.37| 5.59] 5.82| 6.05
100 year 8.0 3.33|356|378)| 4.01]| 4.24| 4.46| 469| 493]| 5.16| 5.39| 5.63| 5.86 | 6.10] 6.33
Normal Annual 36.7 [ e e R R o
MARION 2 year 35 0531 062]0.71] 0.80] 090 1.01| 1.12| 1.24| 1.37| 1.50| 1.64| 1.78| 1.94| 2.10| 2.27| 2.45| 2.64
& 5 year 4.4 0.9711.08] 1.21| 1.33] 147 1.60| 1.75] 1.90| 2.05| 2.21 | 2.38| 2.55| 2.73| 2.91| 3.10| 3.30| 3.50
10 year 5.2 142|156 1.71]1 1.87| 2.02| 2.19| 2.35]| 2.52| 2.70| 2.88| 3.07| 3.26| 3.45] 3.65| 3.86| 4.07| 4.28
25 year 6.1 199] 2.16| 2.33] 2.51| 2.70| 2.88| 3.08| 3.27| 3.47| 3.67 | 3.87| 4.08| 4.29]| 450 | 4.72| 4.94| 5.17
50 year 6.8 2.46| 2.65| 2.85]1 3.05] 3.25| 3.45| 3.66| 3.87| 4.08| 4.29| 451 | 4.73| 495] 5.17| 5.40| 5.63| 5.86
100 year 7.7 3.11]| 3.33| 3.54| 3.76| 3.98| 4.21| 4.43| 466| 489 5.11| 5.34]| 5.58| 5.81| 6.04| 6.28| 6.51| 6.75
Normal Annual 324
MARSHALL 2 year 3.2 0.41| 0.48| 056 0.64| 0.73| 0.83] 0.93] 1.04| 1.15]| 1.27] 1.40| 1.54| 1.68| 1.84| 2.00| 2.17| 2.35
5 year 4.2 0.86] 097 1.09] 1.21]|1.33|1.46| 160 174|189 205|221]|237|255]273]292]|311|3.31
10 year 5.0 130144158 1.73]1.88]204]|220|236]|254|271|289]|3.08]|3.27|3.47| 3.67] 3.88] 4.09
25 year 5.7 1.7311.89)]205|222]239]|257]|275]|293]312|332|351|3.71]|392|4.12|4.34]|455]|4.77
50 year 6.4 219|237 255|274 293|3.13]332]|352|373]393|414|436|457]|4.79]|5.01|5.24]5.46
100 year 7.2 2.75] 295|315 3.36 | 357 | 3.79| 4.00 | 4.22 | 4.44] 4.66
Normal Annual  30.9 fiiiiiiiiiiiiiinininiiiiiiiiiiiiiiiiininiiiiiiiion
MCPHERSON 2 year 3.2 04110481 056|064 0.73]10.83]0.93]|1.04|1.15|1.27]| 140|154 1.68]| 1.84| 2.00| 2.17] 2.35
i 5 year 4.2 0.86|09711.09]121|133|146]1.60]| 174|189 2.05]|221|237|255]273]|292|3.11]3.31
10 year 5.0 130 144|158 1.73|1.88] 2.04| 2.20| 2.36| 2.54| 2.71 | 2.89 | 3.08 | 3.27 | 3.47 | 3.67 | 3.88| 4.09
25 year 5.8 1791 195|212 229 247 2.65| 2.83| 3.02| 3.21| 3.40| 3.60 | 3.80| 4.01| 4.22 | 4.43| 4.65| 4.87
50 year 6.6 2.321251]|270|289]3.09]329]|349|3.70|3.90| 4.11|4.33| 454|476 4.98| 5.21| 5.43| 5.66
100 year 7.4 289 3.10]| 3.31| 352 3.74]1 3.95| 4.17| 4.39| 462 | 4.84 | 5.06| 529 | 5.52| 5.75| 5.98 | 6.22 | 6.45
. o e 200 | T T T T T
MEADE 2 year 2.7 0.2310.29] 0.34] 0411 048] 0.55]| 0.64] 0.72] 0.82| 0.92| 1.03| 1.15]| 1.27| 1.41| 1.55] 1.71| 1.88
X 5 year 3.6 058 066] 0.76| 0.86] 0.96 | 1.07| 1.19| 1.31| 1.44| 1.57 | 1.72| 1.87| 2.02| 2.19| 2.36| 2.54| 2.73
10 year 4.4 09711.08] 1.21| 1.33] 147 1.60| 1.75] 1.90| 2.05| 2.21| 2.38| 255| 2.73| 291 | 3.10| 3.30| 3.50
25 year 5.0 1.30| 1.44| 158 1.73| 1.88| 2.04| 2.20| 2.36| 2.54| 2.71| 2.89| 3.08 | 3.27| 3.47| 3.67 | 3.88| 4.09
50 year 5.8 1.79] 1.95| 212 2.29| 247 | 2.65| 2.83]| 3.02| 3.21| 3.40| 3.60| 3.80| 4.01| 4.22| 4.43| 4.65| 4.87
100 year 6.3 2.12]| 230| 2.48] 266 | 2.85| 3.05| 3.24| 3.44| 3.64| 3.85| 4.05| 4.26| 4.48]| 4.70| 492 | 5.14

5.36

Normal Annual
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Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts

Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

3 BCH BT

(78

131

157

2.73

2.13

2.46

3.80

2.77

3.14

4.58

3.52

3.93

5.46

4.13

4.57

6.15

100 year 8.0

4.93

5.39

7.04

Normal Annual 40.7
MITCHELL 2 year 2.8 0.26 ] 0.32| 0.38] 0.45] 053] 0.61]| 069 0.78]1 0.88] 0.99] 1.10| 1.22| 1.35] 1.49| 1.64| 1.80 | 1.97
5 year 3.8 0.67]0.76| 0.86| 0.97] 1.08| 1.20| 1.32| 1.45] 1.59| 1.73| 1.88| 2.03 | 2.20| 2.37| 2.54| 2.73 | 2.92
10 year 4.5 1.02]1 114|127 140|153 1.67| 1.82]| 1.97| 2.13| 2.29| 2.46 | 2.64| 2.82| 3.00 | 3.20 | 3.40 | 3.60
25 year 5.3 1.48] 163|178 1.94| 210| 2.26 | 2.43| 261 | 2.78| 2.97| 3.16 | 3.35| 3.55| 3.75| 3.95| 4.17| 4.38
50 year 6.0 1.92] 209|226 244|262 2.81]299]| 3.18| 3.38| 3.58| 3.78| 3.99| 4.20| 4.41| 4.63| 4.85] 5.07
100year | 6.7 239|258 2.78| 2.97| 3.17| 3.37| 3.57| 3.78] 3.99| 4.20| 4.42| 4.64| 4.86 | 5.08
Normal Annual 26.4 [ e R R o
MONTGOMERY 2 year 3.9 0.71] 0.81]1092]| 1.03| 1.14| 1.26| 1.39| 1.52| 1.66| 1.81| 1.96 | 2.12| 2.28| 2.46 | 2.64 | 2.82 | 3.02
i 5 year 5.0 1.30| 1.44| 1.58| 1.73| 1.88| 2.04 ]| 2.20| 2.36| 2.54| 2.71| 2.89| 3.08| 3.27| 3.47| 3.67 | 3.88| 4.09
10 year 5.8 1.79]1 1.95| 2.12| 2.29| 2.47| 2.65] 2.83] 3.02| 3.21| 3.40| 3.60| 3.80| 4.01| 4.22| 4.43| 4.65| 4.87
25 year 6.8 2.46] 2.65| 2.85| 3.05| 3.25| 3.45]| 3.66| 3.87| 4.08| 4.29| 451 | 473| 495| 5.17| 5.40| 5.63| 5.86
50 year 7.6 3.04] 3.25| 3.46| 3.68| 3.90| 412 435]| 457| 480 5.02| 5.25| 5.48| 5.71| 594 | 6.18| 6.41| 6.65
100 year 8.5 3.71] 3.95| 4.18| 4.42| 466 490| 5.14| 5.38| 5.61| 5.85| 6.10| 6.34| 6.58| 6.82| 7.06| 7.30| 7.54
Normal Annual 37.0 [
MORRIS 2 year 35 053] 062 0.71]1 0.80]| 0.90| 1.01| 1.12]| 1.24| 1.37| 1.50| 1.64]| 1.78| 1.94| 2.10| 2.27| 2.45| 2.64
5 year 45 1.02| 1.14| 1271 140|153 | 1.67 | 1.82| 1.97 ] 2.13| 229 | 2.46 | 2.64 | 2.82 | 3.00 | 3.20 | 3.40 | 3.60
10 year 5.3 1481631178 194|210|226|243]261)]|278|297|3.16|3.35]355]|375]|395|4.17|4.38
25 year 6.1 1992161233251 |270|288|3.08]3.27|347|3.67|3.87|408]|4.29]|450]|4.72|4.94]|5.17
50 year 6.8 246|265 285|3.05]325]|345|3.66|3.87|4.08]|4.29|451|473]|4.95]5.17]|5.40]|5.63| 5.86
100year | 7.7 3.11]3.33| 354|376 398421443466 489]5.11
Normal Annual 34,1 fiiiiiiiiiiiiiinininiiiiiiiiiiiiiiiiininiiiiiiiion
MORTON 2 year 2.4 0.15]0.19] 0241 0.29]1 035] 0.41]| 0.48| 0551 0.63]| 0.72] 0.82| 0.93| 1.04] 1.16 | 1.30| 1.44 | 1.60
i 5 year 33 0.45]052|061]1069]079]089]|099| 110 122]|135]|1.48|1.62| 1.77] 192|209 2.26| 2.45
10 year 3.9 0711081092 1.03] 114 126]|139| 152 166]| 181]196| 2.12| 2.28] 2.46| 2.64| 2.82| 3.02
25 year 4.6 1.07| 1201 1.33| 1.46| 160 | 1.74| 1.89] 2.05| 2.21| 2.38| 255 2.72]1 291 ]| 3.10| 3.29| 3.49| 3.70
50 year 5.3 148] 163|178 194|210 2.26| 243|261 2.78| 2.97| 3.16 | 3.35| 3.55| 3.75| 3.95| 4.17 | 4.38
100 year 5.7 1.73]1 189|205 222|239 257] 2.75]| 293 | 3.12| 3.32| 3.51| 3.71| 3.92| 4.12 | 4.34| 455 | 4.77
: ——— T B e ST ML
NEMAHA 2 year 3.3 0.45] 0521 0.61]069|0.79| 089 0.99] 1.10| 1.22| 1.35| 1.48| 1.62| 1.77] 1.92| 2.09 | 2.26 | 2.45
L 5 year 4.3 091]1.03|1.15] 1.27| 1.40| 1.53| 1.67| 1.82| 1.97| 2.13| 2.29| 2.46| 2.64] 2.82| 3.01| 3.20 | 3.41
10 year 5.1 1.36] 1.50| 1.65| 1.80| 1.95| 2.11| 2.28| 2.44| 2.62| 2.80| 2.98| 3.17| 3.36| 3.56 | 3.76 | 3.97 | 4.19
25 year 5.8 1.79]1 1.95] 212 2.29| 247 | 2.65] 2.83] 3.02| 3.21| 3.40| 3.60| 3.80| 4.01| 4.22| 4.43| 4.65| 4.87
50 year 6.5 226 2.44| 2.63| 2.82| 3.01| 3.21| 3.41]| 3.61| 3.82| 4.02| 4.24| 445| 467 | 4.89| 5.11| 5.33| 5.56
100 year 7.3 2.82]1 3.02| 3.23| 3.44| 3.65| 3.87| 4.09] 4.30| 453| 4.75| 497 | 5.20| 543| 5.65| 5.89| 6.12

6.35

Normal Annual
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Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts
Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

S ERLC S B
152)]166| 181 3.02
2.36)254|271|289|3.08]| 327|347 | 3.67| 3.88] 4.09
3.02]3.21|340|360|380|4.01|4.22|4.43| 4.65] 4.87
3.78]3.99|4.20| 442|464 | 486 | 5.085.30| 5.53| 5.76
50 year 7.5 2.96]3.17]339]|360|382|404|426|448| 4.71]14.93]5.16]5.39|5.62]5.85]|6.08]6.31| 6.55
100 year 8.4 3.64)3.87]|410]|434|457|481|505|5.28]| 552|576 6.00]|6.24]| 6.48] 6.72]| 6.96| 7.20| 7.44

111 Couinty

NEOSHO

Normal Annual 39.8
2 year 25 0.17] 0.22] 0.27] 0.33] 0.39| 0.46| 053] 0.61] 0.69] 0.79] 0.89 ] 1.00| 1.12| 1.24| 1.38 | 1.53| 1.69
5 year 34 0.49] 057 0.66]|0.75| 0.84]| 0.95| 1.06 | 1.17| 1.29| 1.42| 1.56| 1.70| 1.85] 2.01 | 2.18| 2.35| 2.54

10 year 4.1 0.81]0.92]1.03]1.15]1.27|1.40| 1.53| 1.67| 1.82| 1.97| 2.12]| 2.29]| 2.46] 2.64| 2.82] 3.01| 3.21
25 year 4.8 1.19]132]145]159]1.74]1.89]|205]221]237]|254]|272]|290| 3.09| 3.28| 3.48| 3.68| 3.89
50 year 5.7 1.73]| 189 205] 222]|239)|257|275]| 293|312 3.32| 351|371 392 4.12| 434 455]| 4.77
100 year 6.0 1921 209| 226] 244]| 262)281|299| 3.18| 3.38| 3.58| 3.78| 3.99| 420 4.41| 4.

Normal Annual 214
NORTON 2 year 2.4 0.15] 0.19] 0.24] 0.29] 0.35| 0.41| 0.48| 0.55| 0.63| 0.72| 0.82| 0.93| 1.04] 1.16 | 1.30| 1.44] 1.60
i 5 year 3.3 0.45] 052 061] 069 0.79| 0.89| 0.99| 1.10| 1.22| 1.35| 1.48| 1.62| 1.77] 1.92] 2.09| 2.26 | 2.45

10 year 3.9 0.71] 081|092 1.03| 1.14| 1.26| 1.39| 1.52| 1.66] 1.81| 1.96 ] 2.12| 2.28| 2.46 | 2.64 | 2.82| 3.02
25 year 4.6 1.07| 1.20| 1.33] 1.46| 1.60| 1.74]| 1.89] 2.05| 2.21| 2.38| 255| 2.72| 2.91] 3.10| 3.29| 3.49]| 3.70
50 year 5.3 148] 1.63) 1.78] 1.94| 2.10| 2.26| 2.43| 2.61| 2.78] 2.97| 3.16| 3.35| 3.55] 3.75| 3.95| 4.17| 4.38
100 year 5.9 1.86] 2.02) 2.19]| 2.37| 2.54| 2.73| 291 | 3.10| 3.29] 3.49| 3.69| 3.90| 4.10| 4.31| 4.53| 4.75| 4.97

Normal Annual 22.3

2 year 3.6 0.58] 0.66] 0.76] 0.86] 0.96| 1.07| 1.19] 1.31| 1.44| 1.57| 1.72| 1.87| 2.02| 2.19| 2.36| 2.54| 2.73

5 year 4.6 1.07| 1.20| 1.33| 1.46|1.60|1.74]1.89]|2.05]221]|238|255]|272]291]3.10|3.29|3.49]| 3.70

10 year 5.5 160]176]191]208]224]241|259]|277]295|314|333]|353]|373]394]|4.15]|4.36]|4.58

25 year 6.3 212]1230)|248)|266|285|3.05|3.24|3.44|3.64]|3.85|4.05]|4.26| 4.48|4.70| 4.92| 5.14| 5.36

50 year 7.0 2.60]280]|3.00]320|341|362|383|4.04]|4.26|4.47]|4.69]4.92]|5.14]5.37]|559]5.82]|6.05
100 year 8.0 3.33|356|3.78]|401|424|446|4.69| 4.93]5.16] 5.39

Normal Annual 36.9
OSBORNE 2 year 2.7 0.23]0.29| 0.34| 0.41] 0.48| 055]| 0.64]|0.72]0.82] 092 1.03]| 1.15]1.27] 141|155 1.71| 1.88
i 1 s year 3.6 0.58| 0.66| 0.76 | 0.86| 0.96 | 1.07| 1.19| 1.31]| 1.44| 157 | 1.72| 1.87 | 2.02] 2.19 | 2.36 | 254 | 2.73

10 year 4.3 091]1.03]1.15]1.27|140| 153|167 182| 197]|213]|229]|246]|264]282]3.01]3.20] 341
25 year 5.1 1.36]|150| 1.65| 1.80| 1.95| 2.11| 2.28 | 2.44| 2.62] 2.80| 298] 3.17| 3.36| 3.56 | 3.76 | 3.97 | 4.19
50 year 5.8 179 195|212 2.29| 247 2.65| 2.83] 3.02| 3.21| 3.40| 3.60| 3.80| 4.01| 4.22| 4.43| 4.65]| 4.87
100 year 6.5 2.26]2441263]282]3.01|321]|341]|3.61|3.82|4.02|4.24]|445]|4.67] 4.89]5.11] 5.33] 5.56

. Normal Annual 250 f::: :
OTTAWA 2 year 3.0 0.33] 0.40] 0.47] 0.54| 0.63| 0.71] 0.81]| 0.91] 1.02] 1.13| 1.25| 1.38| 1.52| 1.66 | 1.82 | 1.98] 2.16
" 5 year 4.1 0.81] 0.92] 1.03] 1.15| 1.27| 1.40| 1.53| 1.67| 1.82] 1.97| 2.12| 2.29| 2.46 | 2.64 | 2.82| 3.01] 3.21

10 year 4.8 119|132 145] 159]| 1.74) 1.89| 2.05] 221 | 237 | 254 | 2.72| 290| 3.09| 3.28 | 3.48 | 3.68 | 3.89
25 year 5.6 1.67| 1.82| 1.98] 2.15]| 2.32| 2.49| 2.67| 2.85| 3.04| 3.23| 3.42| 3.62| 3.82| 403 | 4.24| 4.46| 4.68
50 year 6.3 212 230| 248 2.66| 2.85] 3.05| 3.24| 3.44| 3.64| 3.85| 4.05| 4.26| 448 470 4.92| 5.14| 5.36
100 year 7.1 2.67| 2.87| 3.08] 3.28| 3.49| 3.70| 3.91| 4.13| 435 457 | 4.79| 5.01| 5.23| 5.46| 5.69| 5.92| 6.15

Normal Annual

(210-VI-NEH 650, Amend. KS27, Apr. 2010)
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Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts

Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

111 Couinty

fmcbi7e:|ive

PAWNEE

0.78 1 0.88 | 0.99

1.97

1.38] 151 1.65

2.83

1.97] 213 2.29

3.60

252]270] 2.88

4.28

50 year 6.0

299 3.18| 3.38 | 3.58

5.07

100 year 6.6

3.49]3.70| 3.90| 4.11

Normal Annual

5.66

PHILLIPS 2 year 25 |017]|022]027]|033|039]|046]|053]|061|069]|079]|089]1.00|112]124]138]153]169
5 year 34 |o049|057]|066|075|084]|0095]|1.06|1.17|1.20] 142|156 1.70|1.85]2.01|218|235] 254
10 year 41 |os81]|092|103|115]1.27]| 140 153|167| 1.82]| 197|212 2.29]| 2.46] 2.64| 2.82| 3.01] 3.21
25 year 48 | 119|132 145|159| 1.74| 1.89| 2.05| 2.21| 2.37| 254 2.72| 2.90 | 3.09| 3.28 | 3.48 3.68 | 3.89
50 year 55 |1.60|1.76]1.91| 2.08| 2.24| 2.41| 259 2.77| 2.95| 3.14| 3.33| 3.53| 3.73| 3.94| 4.15| 4.36 | 4.58
100year | 6.0

Normal Annual

299 3.18| 3.38| 3.58

5.07

426 4.48 | 4.71] 4.93

2 year 3.4 0.49]057|066|0.75]084]|095|1.06]1.17]129|142|156|1.70|1.85|2.01]|218]|2.35]| 2.54
: 5 year 4.3 091]1.03]|115|127|1.40|153|167|1.82|1.97]|213|229|246]|264]282|3.01]|3.20]3.41
10 year 5.1 1.36| 1.50 | 1.65]| 1.80| 1.95| 2.11| 2.28 | 2.44| 2.62| 2.80 | 2.98 | 3.17 | 3.36 | 3.56 | 3.76 | 3.97 | 4.19
25 year 5.9 1.86 | 2.02|219|237|254(273]|291]3.10|3.29|349]|369|390|4.10]4.31|453|4.75] 4.97
50 year 6.6 2.32|251]270]289|3.09]|329|349|3.70|3.90| 4.11| 433 | 454|476 498 5.21| 5.43| 5.66
100 year 7.5

Normal Annual

6.55

2 year 3.0 0.81]091]1.02]1.13]1.25]|138| 152|166 1.82]198] 2.16
5 year 4.1 0.81]092]1.03| 115|127 |140|153]167]182]197]212]229]|246]264]282|3.01|3.21
10 year 4.8 1.19]132|145|159| 1.74]| 1.89| 205 221| 2.37]| 254]| 272|290 3.09| 3.28 3.48| 3.68| 3.89
25 year 5.6 167 182]198]215]|232)|249| 2.67|285|3.04| 3.23| 3.42| 3.62| 3.82| 4.03| 4.24]| 4.46| 4.68
50 year 6.4 219|237 255|274 293 3.13| 3.32| 3.52| 3.73]| 3.93| 4.14| 436 | 457 | 479 5.01 | 5.24| 5.46

100year | 7.2

Normal Annual

4.00| 4.22| 4.44| 4.66

RAWLINS 2 year 2.3 0.12| 0.16 | 0.20| 0.25| 0.30| 0.36 | 0.43] 0.50 | 0.58 | 0.66 151

i 5 year 3.1 0.37]| 0441 051 059| 0.68| 0.77| 0.87] 0.97] 1.08| 1.20| 1.33| 1.46] 1.60] 1.75| 1.91| 2.08 | 2.26
10 year 3.6 0.58| 0.66| 0.76| 0.86| 0.96 | 1.07 | 1.19] 1.31| 1.44| 1.57 | 1.72| 1.87 | 2.02| 2.19| 2.36 | 2.54 | 2.73
25 year 4.3 091]1.03| 1.15]| 1.27| 1.40| 1.53| 1.67] 1.82| 1.97| 2.13| 2.29| 2.46| 2.64] 2.82| 3.01| 3.20| 3.41
50 year 5.0 1.30| 1.44| 158 1.73| 1.88| 2.04| 2.20| 2.36| 2.54| 2.71| 2.89| 3.08| 3.27| 3.47| 3.67 | 3.88 | 4.09
100 year 5.5

Normal Annual

4.58

2.35

RENO 2 year 3.2 0.41] 0.48]| 0.56] 0.64]| 0.73] 0.83]| 0.93] 1.04| 1.15| 1.27| 1.40| 1.54]| 1.68| 1.84| 2.00| 2.17

L 5 year 4.2 0.86| 0.97| 1.09] 1.21] 1.33] 1.46| 1.60| 1.74| 1.89| 2.05| 2.21| 2.37| 255] 2.73| 2.92] 3.11| 3.31
10 year 5.0 1.30] 1.44) 1.58| 1.73| 1.88| 2.04| 2.20| 2.36| 2.54| 2.71 | 2.89 | 3.08 | 3.27 | 3.47 | 3.67 | 3.88 | 4.09
25 year 5.8 1.79]11.95]|212]|229|247|265|283|3.02]321]340]|3.60]|3.80]|4.01]|422]|443|4.65]|4.87
50 year 6.6 2.32]1251]270]289|309]|329|349]|3.70|390]|4.11]|4.33]|454]|4.76]|4.98]|5.21|5.43| 5.66
100 year 7.4 2.891310]331]352|3.74|395|4.17]|4.39|4.62]4.84]|5.06]5.29]|552]5.75]|5.98]| 6.22

6.45

Normal Annual
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Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts
Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

L1 Cointy {ivachize|i7s 22
REPUBLIC 0.85] 0.95| 1.06 2.07
i 152|166 181 196] 212|228 | 2.46 | 2.64 | 2.82 | 3.02
2.05] 221 238|255]272]|291|310|3.29]3.49] 3.70
269|287 3.05|3.24| 344|364 3.84|4.05] 4.26| 4.48
50 year 6.0 192|209 226|244 262|281]|299]3.18]|3.38| 3.58|3.78]3.99]|4.20| 441 | 4.63| 4.85| 5.07
100 year 6.8 246|265 285 3.05]13.25]|345]| 3.66| 3.87| 4.08| 429 | 451 | 473 | 495] 5.17| 5.40| 5.63 | 5.86
RA— B e S ~
2 year 3.0 0.33]0.40| 0471 0541063 0.71] 081|091 1.02] 1.13]|1.25|1.38| 152 166] 1.82| 1.98| 2.16
5 year 4.1 0.81]092|1.03| 115|127 140|153 1.67| 1.82]| 197]|212|229| 2.46] 2.64]282]| 3.01| 3.21
10 year 4.8 1.19]1132| 145|159 1.74]| 1.89]| 2.05]| 2.21| 2.37| 254 2.72| 290 | 3.09| 3.28 | 3.48| 3.68| 3.89
25 year 5.6 1.67] 182|198 2.15| 2.32| 2.49| 2.67| 2.85| 3.04| 3.23 | 3.42| 3.62| 3.82| 4.03 | 4.24| 4.46 | 4.68
50 year 6.4 219|237 255|274 293 3.13| 3.32| 352 | 3.73| 3.93| 4.14| 436 | 457]| 479| 5.01 | 5.24| 5.46
100year | 7.3 | 282(3.02]323]|344| 365|387 409| 430|453]| 475( 4.97]| 5.20] 5.43| 5.65
Normal Annual 26.6 [ e R e R o
2 year 3.3 0.45]| 0.521 0.61] 0.69| 0.79| 0.89| 0.99] 1.10| 1.22| 1.35| 1.48| 1.62| 1.77] 1.92| 2.09| 2.26 | 2.45
5 year 4.3 091] 1.03| 1.15]| 1.27| 1.40| 1.53| 1.67] 1.82| 1.97| 2.13| 2.29| 2.46| 2.64]| 2.82| 3.01| 3.20| 3.41
10 year 5.1 1.36| 1.50| 1.65| 1.80| 1.95| 2.11| 2.28| 2.44| 2.62| 2.80| 2.98| 3.17| 3.36| 3.56 | 3.76 | 3.97 | 4.19
25 year 5.8 1.79]1 1.95| 2.12| 2.29| 2.47| 2.65] 2.83] 3.02| 3.21| 3.40| 3.60| 3.80| 4.01| 4.22| 4.43| 4.65| 4.87
50 year 6.5 226 2.44| 2.63| 2.82| 3.01| 3.21| 3.41| 3.61| 3.82| 4.02| 4.24| 445| 4.67| 4.89| 5.11| 5.33| 5.56
100 year 7.4 2.89] 3.10| 3.31| 3.52| 3.74| 3.95| 4.17| 4.39| 462 484 5.06| 5.29| 552| 5.75| 5.98| 6.22| 6.45
Normal Annual 335
2 year 25 0.17] 0.22| 0.27] 0.33] 0.39| 0.46| 0.53] 0.61| 0.69| 0.79] 0.89] 1.00| 1.12| 1.24] 1.38| 1.53| 1.69
5 year 3.4 0.49] 0.57]| 0.66| 0.75] 0841 095]1.06 | 1.17| 1.29| 142|156 | 1.70| 1.85| 2.01 | 2.18 | 2.35| 2.54
10 year 4.1 0.81]1092]|1.03|115|127|140]153]|1.67|182|197|212]|229]|246|264|282]3.01]3.21
25 year 4.9 12411381152 ]|166|181|196|212]228)|245|263|281]|299]3.18] 3.37|3.57|3.78| 3.99
50 year 5.7 173 1891205]222|239|257|275]293]|312|3.32|351|371]392]|4.12|4.34|455|4.77
100 year 6.1 199|216 233]| 251|270 288| 3.08]3.27| 3.47| 3.67
Normal Annual 239 fiiiiiiiiiiiiiinininiiiiiiiiiioiiiiiininiiiiiiiinn
2 year 2.7 0.23]10.29| 0.34]1 0411048 055|064 0.7210.82] 0.92]1.03|1.15| 1.27] 141 155]|1.71| 1.88
5 year 3.6 0.58 ]| 0.66| 0.76 | 0.86 ] 0.96 | 1.07 | 1.19| 1.31| 1.44| 1.57 | 1.72| 1.87 | 2.02| 2.19| 2.36 | 2.54 | 2.73
10 year 4.3 091]1.03| 115|127 140| 153|167 182 197]|213]|229| 246|264 282]3.01]|3.20]| 3.41
25 year 5.0 1.30| 1.44]1 158 1.73| 1.88| 2.04| 220 2.36| 2.54| 2.71 | 2.89| 3.08 | 3.27 | 3.47 | 3.67 | 3.88 | 4.09
50 year 5.9 1.86] 202|219 237|254 273]291]|310| 3.29| 3.49| 3.69| 3.90| 4.10| 431 | 453 | 4.75| 4.97
100 year 6.5 226 2441263 282|3.01|321|341]3.61]|3.82|4.02|4.24|4.45]|4.67]|4.89]|5.11| 5.33| 5.56
: — e LT
RUSSELL 2 year 2.8 0.26| 0.321 0.38] 0.45| 0.53| 0.61| 0.69] 0.78] 0.88| 0.99| 1.10| 1.22] 1.35] 1.49| 1.64| 1.80 | 1.97
L 5 year 3.7 0.62]0.711081]091|102|1.13|1.25]1.38| 151| 165|180 1.95]211] 228 2.45| 2.64| 2.83
10 year 4.4 0.97]1.081 1.21| 1.33| 147|160 1.75] 1.90| 2.05| 2.21 | 2.38| 255 2.73] 291 | 3.10| 3.30 | 3.50
25 year 5.2 1421 156| 1.71| 1.87| 2.02| 2.19]| 2.35] 2.52| 2.70| 2.88 | 3.07| 3.26 | 3.45| 3.65| 3.86 | 4.07 | 4.28
50 year 5.9 1.86] 2.02| 2.19| 2.37| 254 2.73] 291 ] 3.10| 3.29]| 3.49| 3.69| 3.90| 4.10| 4.31| 453 | 4.75| 4.97
100 year 6.7 2.39] 258)| 2.78| 297 | 3.17| 3.37| 3.57| 3.78| 3.99| 4.20| 4.42| 4.64| 4.86| 5.08| 5.30| 5.53| 5.76
Normal Annual ]
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Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts
Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

S ERLC S B
0.9711.08]1.20 2.26
1.67)182|197|212|229]|246|264]282]3.01]3.21
228 245|263|281|299]|3.18| 3.37|3.57|3.78] 3.99
293]312|332|351|371]|392|4.12|4.34]|455]4.77
50 year 6.4 2.19]237]|255]274|293|3.13|332|352|373]|393]|4.14]|4.36| 457|4.79]|5.01|5.24| 5.46
100 year 7.3 2.82]3.02]|3.23]|344|365]|387|4.09|430|453]|475]497]5.20]|543]5.65]|589]6.12]6.35

111 Couinty

SALINE

Normal Annual 28.4
2 year 2.4 0.15] 0.19| 0.24| 0.29| 0.35| 0.41]| 0.48]| 0.55] 0.63] 0.72] 0.82] 0.93] 1.04] 1.16 | 1.30 | 1.44 | 1.60
5 year 3.2 0.41]0.48]| 0.56]| 0.64| 0.73] 0.83| 0.93| 1.04| 1.15| 1.27| 1.40| 1.54 | 1.68| 1.84 | 2.00| 2.17| 2.35

10 year 3.8 0.67]0.76]1 0.86] 0.97] 1.08| 1.20| 1.32| 1.45| 1.59| 1.73| 1.88] 2.03] 2.20] 2.37| 2.54 | 2.73| 2.92
25 year 4.5 1.02|114]127]|140)]153]|1.67|1.82]1.97]213]|229| 246|264 2.82| 3.00| 3.20] 3.40| 3.60
50 year 5.3 148 1.63| 1.78] 1.94]| 2.10| 2.26| 2.43| 2.61| 2.78| 297 | 3.16 | 3.35| 3.55| 3.75]| 3.95| 4.17| 4.38
100 year 5.7 1.73]| 189 2.05] 2.22| 2.39| 257 | 2.75| 293 | 3.12| 3.32

Normal Annual 20.2
SEDGWICK 2 year 35 053] 0.62] 071/ 0.80] 090 1.01| 1.12| 1.24| 1.37| 1.50| 1.64| 1.78 | 1.94] 2.10| 2.27| 2.45] 2.64
: 5 year 4.5 1.02| 1.14| 1.27]| 1.40] 1.53| 1.67| 1.82| 1.97| 2.13| 2.29| 2.46| 2.64| 2.82| 3.00| 3.20 | 3.40| 3.60

10 year 5.3 1.48] 1.63| 1.78] 1.94]| 2.10| 2.26| 2.43| 2.61| 2.78| 297 | 3.16| 3.35| 3.55| 3.75| 3.95| 4.17| 4.38
25 year 6.1 1.99| 216 2.33]| 2.51| 2.70| 2.88| 3.08| 3.27| 3.47| 3.67| 3.87| 4.08| 429 450| 4.72| 4.94| 5.17
50 year 7.0 2.60| 2.80| 3.00]| 3.20| 3.41) 3.62| 3.83| 4.04| 4.26| 4.47| 4.69| 4.92| 5.14] 5.37| 5.59| 5.82| 6.05
100 year 7.8 3.18| 3.40| 3.62| 3.84| 407 | 429| 452| 4.75| 4.98| 5.21| 5.44| 5.67| 5.90| 6.14| 6.37| 6.61| 6.85

Normal Annual 30.6
SEWARD 2 year 2.6 0.20] 0.25| 0.31] 0.37]| 0.43| 0.50| 0.58]| 0.67| 0.76| 0.85| 0.96] 1.07| 1.19] 1.33| 1.47| 1.62| 1.79
5 year 35 0.53| 0.62| 0.71] 0.80] 0.90 | 1.01 | 1.12 | 1.24| 1.37| 1.50 | 1.64 | 1.78 | 1.94 | 2.10 | 2.27 | 2.45 | 2.64

10 year 4.2 0.86]097]109]121]133]|146]|160]|1.74]189]205|221]237|255]273[292]3.11]331
25 year 4.8 119]132|145]159]|1.74]|1.89|205]221]|237]254]|272]290|3.09]|3.28|3.48| 3.68| 3.89
50 year 5.7 1.73]189|205|222]|239|257|275]293]|312]332|351]371|392|4.12|434|455|4.77
100 year 6.0 192209226244 262|281]299]3.18] 3.38] 3.58

Normal Annual 19.8
SHAWNEE 2 year 35 0.53]0.62]0.71]080|090|101|112]124]|137]|150]|1.64]1.78]1.94]2.10|2.27|245]| 2.64
i 1 s year 4.5 1.02] 114 127|140 153|1.67|1.82|1.97|213|229|2.46|2.64]|2.82]3.00| 3.20] 3.40] 3.60

10 year 5.3 1.48|1.63|1.78| 194|210 2.26| 243 2.61| 2.78] 297 | 3.16 ] 3.35| 3.55| 3.75| 3.95| 4.17 | 4.38
25 year 6.1 199|216 233|251 270| 2.88| 3.08| 3.27| 3.47] 3.67| 3.87| 4.08| 429 450 | 4.72| 4.94| 5.17
50 year 6.8 2.46| 265|285 3.05|325|345| 3.66| 3.87| 4.08] 429| 451| 4.73| 495| 5.17 | 5.40| 5.63 | 5.86
100 year 7.8 3.18 ] 3.40] 3.62| 3.84] 407 | 429| 452 4.75]| 498| 521 | 544 5.67] 5.90] 6.14] 6.37| 6.61| 6.85

. Normal Annual 3470 :
SHERIDAN 2 year 2.4 0.15] 0.19] 0.24] 0.29| 0.35| 0.41 | 0.48| 0.55] 0.63] 0.72| 0.82| 0.93| 1.04| 1.16 | 1.30| 1.44] 1.60
" 5 year 3.2 0.41] 0.48] 0.56] 0.64| 0.73| 0.83| 0.93| 1.04] 1.15] 1.27| 1.40| 1.54| 1.68| 1.84| 2.00| 2.17] 2.35

10 year 3.8 0.67] 0.76| 0.86| 0.97| 1.08| 1.20| 1.32| 1.45]| 1.59] 1.73]| 1.88] 2.03| 2.20| 2.37 | 2.54 | 2.73| 2.92
25 year 4.5 1.02| 114 1.27] 1.40| 1.53 | 1.67| 1.82]| 1.97| 2.13| 2.29| 2.46| 2.64| 2.82| 3.00| 3.20| 3.40| 3.60
50 year 5.3 1.48] 1.63| 1.78] 1.94]| 2.10| 2.26| 2.43| 2.61| 2.78| 297 | 3.16| 3.35| 3.55| 3.75]| 3.95| 4.17| 4.38
100 year 5.7 1.73]| 1.89| 2.05]| 2.22| 2.39| 257 | 2.75]| 293 | 3.12| 3.32| 3.51| 3.71| 3.92| 412 | 434 | 455| 4.77

Normal Annual
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Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts

Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

1 Gounty S R Y T o B2 B R B - o o 38
SHERMAN 0.45]1052]1060] 069|078 0.89]| 1.00] 1.13| 1.27 | 1.42
L 091]102]1.13]125|138|152|166]| 182 1.98| 2.16
1241137 150|164 1.78| 1.94| 2.10| 2.27 | 2.45]| 2.64
1.74]1 189 2.05| 221 ]| 237|255 273|292 3.11| 3.31
50 year 4.8 119 132|145 159|174 1.89|2.05]221]| 237|254 272|290 3.09| 3.28| 3.48| 3.68| 3.89
100 year 53 148 1.63| 1.78| 1.94]| 210 | 2.26 | 243 261 ]| 2.78| 2.97| 3.16 | 3.35| 3.55| 3.75| 3.95| 4.17 | 4.38
T L e
2 year 2.6 0.20]1 0251 0.31] 0.37] 0.43| 050] 0.58| 0.67] 0.76 ] 0.85] 0.96| 1.07] 1.19| 1.33| 1.47| 1.62| 1.79
5 year 35 053]062]0.71]080|090|101]112]124|137]150]| 1.64]| 1.78| 1.94] 2.10| 2.27| 2.45| 2.64
10 year 4.2 0.86097]|1.09|121]1.33] 146|160 1.74] 1.89| 2.05| 2.21| 2.37| 255 2.73| 292 3.11] 3.31
25 year 5.0 1.30]| 144|158 1.73| 1.88| 2.04| 2.20| 2.36| 254 | 2.71| 2.89| 3.08 | 3.27| 3.47 | 3.67 | 3.88| 4.09
50 year 5.7 1.73| 1.89| 2.05| 2.22| 239 | 257 2.75] 293 | 3.12| 3.32| 3.51| 3.71| 3.92| 4.12| 434 | 455 | 4.77
100 year 6.3 212|230 2.48| 2,66 2.85| 3.05| 3.24| 3.44| 3.64]| 3.85 5.36
Normal Annual 24.4 [ e e i
STAFFORD 2 year 2.9 0.30] 0.36] 0.43] 0.50| 0.58]| 0.66| 0.75] 0.85] 0.95] 1.06 2.07
b 5 year 4.0 0.76 1 0.86| 0.97| 1.09] 1.20) 1.33| 1.46| 1.60]| 1.74| 1.89| 2.04| 2.20| 2.37| 255| 2.73| 2.92| 3.12
10 year 4.7 1.13| 1.26| 1.39| 1.53| 1.67| 1.82]| 1.97| 2.13| 2.29| 2.46 | 2.63| 2.81| 3.00| 3.19] 3.38| 3.59| 3.80
25 year 55 1.60| 1.76| 1.91| 2.08| 2.24| 241 | 2.59]| 2.77| 2.95| 3.14| 3.33| 3.53| 3.73| 3.94| 4.15| 4.36| 4.58
50 year 6.2 2.05| 2.23| 241|259 2.78| 296 3.16 | 3.35| 3.55| 3.76 | 3.96| 4.17| 4.38| 4.60| 4.82| 5.04| 5.27
100 year 7.1 2.67| 2.87| 3.08| 3.28| 3.49| 3.70| 3.91| 4.13| 435| 457 | 4.79| 5.01| 5.23]| 5.46| 5.69| 5.92| 6.15
Normal Annual 25.1
STANTON 2 year 2.4 0.15( 0.19] 0.24] 0.29] 0.35| 0.41] 0.48] 0.55| 0.63] 0.72] 0.82| 0.93| 1.04]| 1.16| 1.30| 1.44] 1.60
5 year 3.2 0.41] 048] 0561 0.64] 0.73]0.83|10.93]11.04|1.15|1.27|1.40]|154|1.68]| 1.84]2.00]| 2.17| 2.35
10 year 3.8 0.67]1 076|086 097] 108|120 1.32]1145]|159|1.73|1.88]|203|220| 237|254 273]| 2.92
25 year 4.5 1.02] 114|127 140 153|167 |1.82]197]|213|229| 246|264 2.82| 3.00| 3.20| 3.40| 3.60
50 year 5.2 1421 156|1.71]187]202)]219|235]|252]|270|2.88| 3.07|3.26| 3.45| 3.65| 3.86 | 4.07 | 4.28
100 year 5.6 1.67]1182)|198| 215]| 232|249 | 2.67| 2.85]| 3.04| 3.23
Normal Annual 15,8 fiiiiiiiiiiiiiilininiiiiiiiiiiiiiininininiiiiiinn
STEVENS 2 year 25 0.17]10.22]10.27] 0.33] 0.39| 046 ] 053] 0.61]069]0.79]0.89]| 100 1.12| 1.24| 1.38| 1.53]| 1.69
i 5 year 3.4 0491 057]066|0.75]0.84|095]1.06| 1.17]1.29] 142|156 1.70]| 1.85| 2.01| 2.18| 2.35| 2.54
10 year 4.1 0.81]1092]1.03|1.15|127|1.40]| 153|167 1.82]|197]|212|229]| 246|264 282|3.01] 3.21
25 year 4.7 1.13]11.26| 139|153 167|182 1.97] 2.13]| 2.29| 2.46| 2.63| 2.81| 3.00| 3.19| 3.38| 3.59 | 3.80
50 year 55 1.60| 1.76 | 1.91| 2.08| 2.24 | 2.41| 259| 2.77| 2.95| 3.14| 3.33| 3.53| 3.73| 3.94| 4.15| 4.36 | 4.58
100 year 5.9 1.86] 2.02| 2191 2.37| 254 | 2.73| 291 3.10| 3.29| 3.49| 3.69| 3.90| 4.10| 4.31| 453 | 4.75| 4.97
P e R e
SUMNER 2 year 3.6 058 066| 0.76] 0.86] 0.96 ] 1.07| 1.19]| 1.31| 1.44| 157 | 1.72]| 1.87| 2.02| 2.19| 2.36| 2.54| 2.73
3 5 year 4.6 1.07| 1.20| 1.33| 1.46| 1.60| 1.74]1 1.89]| 2.05| 2.21| 2.38| 255| 2.72| 291 | 3.10| 3.29| 3.49| 3.70
10 year 5.4 154 | 1.69| 1.85]| 201 2.17| 234 251]| 2.69| 287 | 3.05| 3.24| 3.44| 3.64| 3.84| 405| 4.26| 4.48
25 year 6.2 2.05] 2.23| 241| 259]| 2.78] 296 | 3.16 | 3.35]| 3.55| 3.76 | 3.96 | 4.17| 4.38| 4.60| 4.82| 5.04| 5.27
50 year 7.1 2.67| 2.87| 3.08| 3.28| 3.49| 3.70| 3.91| 4.13| 4.35| 457 | 4.79| 5.01| 5.23| 5.46| 5.69| 5.92| 6.15
100 year 8.0 3.33| 356| 3.78| 4.01| 4.24| 4.46| 469| 4.93]| 5.16| 5.39| 5.63| 5.86| 6.10| 6.33| 6.57| 6.81| 7.04
Normal Annual ]
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Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts
Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

S ERLC S B
0.50 | 0.58 | 0.66 151
0.97]11.08]1.20]133]|146]160| 175|191 | 2.08| 2.26
1.38]151|165|180|195|211|228]|245]2.64] 2.83
190 205)221|238|255]273)]|291]3.10] 3.30] 3.50
50 year 5.0 1.30]| 144|158 1.73]|188|2.04]|220]236]|254]271]289]3.08|3.27| 3.47 | 3.67 | 3.88| 4.09

111 Couinty

THOMAS

100 year 5.5 160|176 1.91| 2.08| 2.24| 241 | 259]2.77]| 295] 3.14| 3.33| 3.53| 3.73| 3.94| 4.15| 4.36 | 4.58

Normal Annual 19.0
2 year 25 0.17] 0.22] 0.27] 0.33] 0.39| 0.46| 053] 0.61] 0.69] 0.79] 0.89 ] 1.00| 1.12| 1.24| 1.38 | 1.53| 1.69
5 year 34 0.49] 057 0.66]|0.75| 0.84]| 0.95| 1.06 | 1.17| 1.29| 1.42| 1.56| 1.70| 1.85] 2.01 | 2.18| 2.35| 2.54

10 year 4.0 0.76 1 0.86] 0.97]1.09]1.20| 1.33| 1.46| 1.60| 1.74| 1.89| 2.04| 2.20| 2.37] 2.55| 2.73] 2.92| 3.12
25 year 4.8 1.19]132]145]159]1.74]1.89]|205]221]237]|254]|272]|290| 3.09| 3.28| 3.48| 3.68| 3.89
50 year 5.6 167 1.82| 198] 2.15]| 2.32| 2.49| 2.67| 2.85| 3.04| 3.23| 3.42| 3.62| 3.82| 4.03| 4.24| 4.46| 4.68

100 year 6.0 1921 209| 226] 244]| 262)281|299| 3.18| 3.38| 3.58| 3.78| 3.99| 420 4.41| 4.

Normal Annual 22.2
WABAUNSEE 2 year 35 053] 0.62] 071/ 0.80] 090 1.01| 1.12| 1.24| 1.37| 1.50| 1.64| 1.78 | 1.94] 2.10| 2.27| 2.45] 2.64
i 5 year 4.5 1.02| 1.14| 1.27]| 1.40] 1.53| 1.67| 1.82| 1.97| 2.13| 2.29| 2.46| 2.64| 2.82| 3.00| 3.20 | 3.40| 3.60

10 year 5.3 1.48] 1.63| 1.78] 1.94]| 2.10| 2.26| 2.43| 2.61| 2.78| 297 | 3.16| 3.35| 3.55| 3.75| 3.95| 4.17| 4.38

25 year 6.1 1.99| 216 2.33]| 2.51| 2.70| 2.88| 3.08| 3.27| 3.47| 3.67| 3.87| 4.08| 429 450| 4.72| 4.94| 5.17

50 year 6.8 2.46| 2.65| 2.85] 3.05| 3.25| 3.45| 3.66| 3.87| 4.08| 4.29| 451 | 4.73| 495] 5.17| 5.40| 5.63| 5.86

100 year 7.7 3.11| 3.33| 3.54| 3.76| 3.98| 4.21| 4.43]| 4.66| 4.89| 5.11| 5.34| 5.58| 5.81| 6.04| 6.28| 6.51| 6.75

Normal Annual 35.5

WALLACE 2 year 2.2 0.10] 0.13] 0.17] 0.22] 0.27] 0.32] 0.38] 0.45] 0.52] 0.60| 0.69| 0.78] 0.89] 1.00| 1.13| 1.27| 1.42
5 year 3.0 0.33] 0.40] 0.47] 054]0.63]0.71]0.81]091]1.02]1.13|1.25]|1.38|152]|1.66|1.82]|198]|2.16
10 year 3.6 0.58]066]076]086]096|107]|119]|131]|144]|157|1.72]|1.87]|202]219|236|254]2.73
25 year 4.2 0.86]097]1.09]121|133|146|160|1.74]1.89]205]221]237]|255]|273]292]3.11]3.31

50 year 4.8 119]132|145]159]|1.74]|1.89|205]221]|237]254]|272]|290|3.09]|3.28|3.48| 3.68| 3.89

100 year 5.3 148|163 | 178|194 210|226 | 243 | 2.61| 2.78 ] 2.97

Normal Annual 18.2
2 year 3.1 0.37| 044 051|059|068|0.77]| 0.87]|097] 1.08]| 1.20]| 1.33| 1.46] 1.60| 1.75| 1.91 | 2.08 | 2.26
5 year 4.1 0.81]092]|1.03|115|127|140| 153]|1.67]| 182|197 ]|212]|229]246]264|282]3.01|3.21

10 year 4.8 1.19]132|145|159| 1.74]| 1.89| 2.05] 221 | 2.37] 254|272 290| 3.09| 3.28 | 3.48 | 3.68| 3.89

25 year 5.5 1.60|1.76| 1.91| 2.08| 2.24| 2.41| 259 2.77| 2.95] 3.14 | 3.33| 3.53| 3.73| 3.94| 4.15| 4.36 | 4.58

50 year 6.2 2.05] 223|241 259|278| 296| 3.16] 3.35| 3.55] 3.76 | 3.96 | 4.17| 4.38| 460 | 4.82| 5.04| 5.27
100 year 7.1 2.67]2.87]3.08]328]349]3.70]|391| 4.13]| 435]| 457|4.79] 5.01] 5.23] 5.46| 5.69] 5.92] 6.15

Normal Annual 30.1

WICHITA 2 year 2.3 0.12] 0.16| 0.20| 0.25] 0.30| 0.36| 0.43] 0.50]| 0.58] 0.66 ] 0.75] 0.85]| 0.96| 1.08 | 1.21| 1.35| 1.51
i3 5 year 3.2 0.41] 0.48| 0.56| 0.64] 0.73]| 0.83] 0.93]| 1.04| 1.15] 1.27]| 1.40] 1.54| 1.68| 1.84| 2.00| 2.17| 2.35

10 year 3.8 0.67] 0.76| 0.86| 0.97| 1.08| 1.20| 1.32| 1.45]| 1.59] 1.73]| 1.88] 2.03| 2.20| 2.37 | 2.54 | 2.73| 2.92

25 year 4.4 0.97]1.08| 121|133 147|160| 1.75] 1.90| 2.05] 2.21| 2.38] 255| 2.73| 291 3.10| 3.30| 3.50

50 year 5.1 1.36| 1.50| 1.65] 1.80| 1.95] 2.11| 2.28| 2.44| 2.62| 2.80| 298| 3.17| 3.36| 3.56| 3.76 | 3.97 | 4.19

100 year 5.5 1.60| 1.76| 1.91] 2.08| 2.24| 2.41| 2.59]| 2.77| 2.95| 3.14| 3.33| 3.53| 3.73| 3.94| 4.15| 4.36 | 4.58

Normal Annual

(210-VI-NEH 650, Amend. KS27, Apr. 2010)
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Table KS2-6 (continued) Expected 24-Hour Rainfall and Runoff Amounts
Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

111 Couinty

RO HE B B R B
1.73] 1881 203|220 237|254 |273]| 292
2.63)281]299]3.18|3.37|357|3.78] 3.99
3.32|351|371]1392|4.12|4.34|455| 4.77
25 year 6.6 232251270 289]309]|329]|349]|3.70]1390]|4.11|433|454|4.76]4.98]|5.21|5.43| 5.66
50 year 7.4 2.89]310|331|352]|374]|395|4.17|4.39]|4.62]|484]|5.06|5.29|552]575]5.98]|6.22| 6.45
100 year 8.4

WILSON

Normal Annual

2 year 3.8 0.67]0.76] 0.86| 0.97] 1.08 | 1.20| 1.32| 1.45] 1.59]| 1.73 | 1.88 | 2.03| 2.20| 2.37 | 254 | 2.73 | 2.92

5 year 4.8 119|132 145|159 1.74|1.89| 2.05] 221|237 254|272 290 3.09] 3.28| 3.48| 3.68| 3.89

10 year 5.6 1.67]182)] 198 215| 2.32| 249]| 267|285 3.04| 3.23| 3.42| 3.62| 3.82| 4.03| 4.24| 4.46| 4.68

25 year 6.5 226 2441 263]|282|301|321|3.41]3.61]382| 4.02|4.24]| 445]|4.67] 489 5.11| 5.33| 5.56

50 year 7.3 2.82|3.02|3.23| 344| 3.65|3.87|4.09]430]| 453)] 475]|4.97]5.20| 543 5.65|5.89] 6.12] 6.35
100 year 8.3 3.56| 3.79| 402 425| 449| 472 496| 5.19| 5.43 ] 5.67

7.34

Normal Annual 37.3
WYANDOTTE 2 year 3.5 0.53] 0.62] 0.71] 0.80] 090 1.01| 1.12| 1.24| 1.37| 1.50 2.64
5 year 4.6 1.07|1.20|1.33]|1.46]1.60| 1.74]| 1.89]| 2.05]| 2.21| 2.38| 2.55| 2.72| 2.91| 3.10| 3.29| 3.49] 3.70

10 year 5.3 1.48] 1.63| 1.78] 1.94]| 2.10| 2.26| 2.43| 2.61| 2.78| 297 | 3.16| 3.35| 3.55| 3.75] 3.95| 4.17| 4.38

25 year 6.2 2.05| 223 2.41] 259]| 2.78] 2.96| 3.16] 3.35| 3.55| 3.76 | 3.96| 4.17| 4.38| 4.60| 4.82| 5.04| 5.27

50 year 6.9 253] 2.73| 2931 3.13| 3.33| 3.54| 3.74]| 3.96| 4.17| 4.38| 460 | 482 5.04] 5.27| 5.50| 5.73| 5.96
100 year 7.8 3.18| 3.40| 3.62| 3.84| 407 | 4.29| 452 4.75| 498| 521 | 5.44| 5.67| 590] 6.14| 6.37| 6.61| 6.85
Normal Annual i :

(210-VI-NEH 650, Amend. KS27, Apr. 2010)
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Table

KS2-7 Runoff (Q) for Various Runoff Curve Numbers and Rainfall Amounts
Runoff = (Rainfall - 0.2 * S)*/ (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

(210-VI-NEH 650, Amend. KS27, Apr. 2010)
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Table KS2-7 (continued) Runoff(Q) for Various Runoff Curve Numbers and Rainfall Amounts
Runoff = (Rainfall - 0.2 * S)* / (Rainfall + 0.8 * S); where S = (1000 / CN) - 10

(210-VI-NEH 650, Amend. KS27, Apr. 2010)
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Table KS2-8 Time of Concentration (Tc) Input Variables
Computed Variable 1°2 for Various Hydraulic Flow Lengths

:16,000:ta 20,000 - §: :
12,000
200 69 4,200 792 8,200 1,352 || 12,200 2,331 || 20,200 2,782 || 24,200 3,214
400 121 4,400 822 8,400 1,379 || 12,400 2,354 || 20,400 2,804 || 24,400 3,235
600 167 4,600 852 8,600 1,405| 12,600 2,377 || 20,600 2,825 24,600 3,256
800 210 4,800 881 8,800 1,431|f 12,800 2,400 || 20,800 2,847 || 24,800 3,278
1,000 251 5,000 910 9,000 1,457 || 13,000 2,423 || 21,000 2,869 || 25,000 3,299
1,200 291 5,200 939 9,200 1,483 || 13,200 2,446 || 21,200 2,891 || 25,200 3,320
1,400 329 5,400 968 9,400 1,508 || 13,400 2,469 || 21,400 2,913 || 25,400 3,341
1,600 366 5,600 997 9,600 1,534 || 13,600 2,491 21,600 2,935|| 25,600 3,362
1,800 402 5,800 1,025 9,800 1,559 || 13,800 2,514 || 21,800 2,956 || 25,800 3,383
2,000 437 6,000 1,053 || 10,000 1,585 || 14,000 2,536 || 22,000 2,978 || 26,000 3,404
2,200 472 6,200 1,081 | 10,200 1,610 || 14,200 2,559 || 22,200 3,000
2,400 506 6,400 1,109 || 10,400 1,635 14,400 2,581 22,400 3,021
2,600 539 6,600 1,137 | 10,600 1,661 || 14,600 2,604 || 22,600 3,043
2,800 572 6,800 1,164 || 10,800 1,686 || 14,800 2,626 || 22,800 3,064
3,000 605 7,000 1,191 | 11,000 1,710| 15,000 2,649 || 23,000 3,086
3,200 637 7,200 1,219 11,200 1,735| 15,200 2,216 || 19,200 2,671 23,200 3,107
3,400 669 7,400 1,246 || 11,400 1,760 15,400 2,239 || 19,400 2,693 || 23,400 3,129
3,600 700 7,600 1,272 || 11,600 1,785| 15,600 2,262 || 19,600 2,715 || 23,600 3,150
3,800 731 7,800 1,299 || 11,800 1,809 15,800 2,285 19,800 2,737 || 23,800 3,171
4,000 761 8,000 1,326 || 12,000 1,834| 16,000 2,308 || 20,000 2,759 || 24,000 3,193

Table KS2-9 Tc Input Variables
Computed Variable [(1000 / CN) - 9]°7 for Various Curve Numbers

2]l ON:9O:tg B9 : - :
61 4.06 71 3.12 81 2.33 91 1.62
62 3.95 72 3.04 82 2.25 92 1.55
63 3.85 73 2.95 83 2.18 93 1.48
64 3.76 74 2.87 84 211 94 1.41
65 3.66 75 2.79 85 2.04 95 1.34
66 3.57 76 2.71 86 1.97 96 1.28
67 3.47 77 2.63 87 1.90 97 1.21
68 3.38 78 2.56 88 1.83 98 1.14
69 3.29 79 2.48 89 1.76 99 1.07

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-10 Tc Input Variables

Computed Variable 1140(Y)°® for Various Land Slopes

(210-VI-NEH 650, Amend. KS19, Sept. 2007)

- - 12.0 3,949 20.0 5,098
- - 12.2 3,982 20.2 5,124
- - 12.4 4,014 20.4 5,149
0.3 624 12.6 4,047 20.6 5,174
0.4 721 12.8 4,079 20.8 5,199
0.5 806 13.0 4,110 21.0 5,224
0.6 883 13.2 4,142 21.2 5,249
0.7 954 13.4 4,173 21.4 5,274
0.8 1,020 13.6 4,204 21.6 5,298
0.9 1,081 13.8 4,235 21.8 5,323
1.0 1,140 14.0 4,265 22.0 5,347
1.1 1,196 14.2 4,296 22.2 5,371
1.2 1,249 14.4 4,326 22.4 5,395
1.3 1,300 14.6 4,356 22.6 5,419
1.4 1,349 14.8 4,386 22.8 5,443
15 1,396 15.0 4,415 23.0 5,467
1.6 1,442 15.2 4,445 23.2 5,491
1.7 1,486 15.4 4,474 23.4 5,515
1.8 1,529 15.6 4,503 23.6 5,538
1.9 1,571 15.8 4,531 23.8 5,562
2.0 1,612 16.0 4,560 24.0 5,585
2.1 1,652 16.2 4,588 24.2 5,608
2.2 1,691 16.4 4,617 24.4 5,631
2.3 1,729 16.6 4,645 24.6 5,654
2.4 1,766 16.8 4,673 24.8 5,677
2.5 1,802 17.0 4,700 25.0 5,700
2.6 1,838 17.2 4,728 25.2 5,723
2.7 1,873 17.4 4,755 25.4 5,745
2.8 1,908 17.6 4,783 25.6 5,768
2.9 1,941 17.8 4,810 25.8 5,790
3.0 1,975 18.0 4,837 26.0 5,813
3.1 2,007 18.2 4,863
3.2 2,039 18.4 4,890
3.3 2,071 18.6 4,917
3.4 2,102 18.8 4,943
3.5 2,133 19.0 4,969
3.6 2,163 19.2 4,995
3.7 2,193 19.4 5,021
3.8 2,222 19.6 5,047
3.9 2,251 19.8 5,073
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Table KS2-11 la Values for Various Curve Numbers
la=0.2*((1000/CN) - 10)
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Table KS2-12 Unit Peak Discharge (qu) (in cubic feet second [cfs]/acre/inch) for Tc = 0.1 to 2.3 hours

Note: Ifla/P <0.10,usela/P =0.10o0rifla/P >0.50,use la/P =0.50

0.92
0.91
0.91
0.90
0.89

0.83
0.82
0.82
0.81
0.80

0.75 0.69
0.74 0.68
0.74 0.68
0.73 0.67
0.72 0.67

0.59
0.58
0.58
0.57

0.56
0.56
0.55
0.55
0.54

0.46
0.45
0.45
0.44
0.44

0.43
0.43
0.43
0.42
0.42

0.41
0.41
0.41
0.40
0.40

0.35
0.35
0.34
0.34
0.34

0.34
0.34
0.34
0.33
0.33

0.33
0.33
0.33
0.32
0.32

0.32
0.32
0.32
0.31
0.31

0.88
0.88
0.87
0.86
0.85

0.79
0.79
0.78
0.77
0.76

0.72 0.66
0.71 0.65
0.70 0.65
0.70 0.64
0.69 0.64

0.57
0.56
0.56
0.55
0.55

0.54
0.53
0.53
0.52
0.52

0.44
0.43
0.43
0.42
0.42

0.42
0.41
0.41
0.40
0.40

0.40
0.39
0.39
0.38
0.38

0.34
0.33
0.33
0.33
0.32

0.33
0.32
0.32
0.32
0.31

0.32
0.32
0.31
0.31
0.31

0.31
0.31
0.30
0.30
0.30

0.85
0.84
0.83
0.82
0.82

0.76
0.75
0.74
0.73
0.73

0.69 0.63
0.68 0.62
0.67 0.62
0.67 0.61
0.66 0.61

0.54
0.54
0.53
0.53
0.52

0.51
0.51
0.50
0.50
0.49

0.42
0.41
0.41
0.40
0.40

0.40
0.39
0.39
0.38
0.38

0.38
0.37
0.37
0.37
0.36

0.32
0.32
0.31
0.31
0.31

0.31
0.31
0.31
0.30
0.30

0.30
0.30
0.30
0.30
0.29

0.30
0.29
0.29
0.29
0.29

0.81
0.80
0.79
0.79
0.78

0.72
0.71
0.70
0.70
0.69

0.65 0.60
0.65 0.59
0.64 0.59
0.63 0.58
0.63 0.58

0.52
0.51
0.51
0.50
0.50

0.49
0.48
0.48
0.47
0.47

0.40
0.39
0.39
0.38
0.38

0.38
0.37
0.37
0.37
0.36

0.36
0.36
0.35
0.35
0.34

0.31
0.30
0.30
0.30
0.29

0.30
0.29
0.29
0.29
0.29

0.29
0.29
0.28
0.28
0.28

0.28
0.28
0.28
0.27
0.27

0.77
0.76
0.74
0.73
0.71

0.68
0.67
0.66
0.64
0.63

0.62 0.57
0.61 0.56
0.60 0.55
0.58 0.53
0.57 0.52

0.49
0.48
0.47
0.46
0.45

0.46
0.45
0.44
0.43
0.42

0.38
0.37
0.36
0.35
0.34

0.36
0.35
0.34
0.34
0.33

0.34
0.33
0.33
0.32
0.31

0.29
0.28
0.28
0.27
0.27

0.28
0.28
0.27
0.27
0.26

0.28
0.27
0.26
0.26
0.25

0.27
0.26
0.26
0.25
0.25

0.70
0.68
0.66
0.65
0.63

0.62
0.60
0.59
0.57
0.56

0.56 0.51
0.55 0.50
0.53 0.49
0.52 0.47
0.50 0.46

0.44
0.43
0.42
0.41
0.40

0.41
0.40
0.39
0.38
0.37

0.34
0.33
0.32
0.31
0.31

0.32
0.31
0.31
0.30
0.29

0.31
0.30
0.29
0.29
0.28

0.26
0.26
0.25
0.25
0.24

0.25
0.25
0.25
0.24
0.24

0.25
0.24
0.24
0.24
0.23

0.24
0.24
0.23
0.23
0.23

0.61
0.59
0.57
0.55
0.53

0.54
0.52
0.50
0.49
0.47

0.49 0.45
0.47 0.44
0.46 0.42
0.44 041
0.43 0.39

0.39
0.38
0.37
0.35
0.34

0.36
0.35
0.34
0.33
0.32

0.30
0.29
0.28
0.28
0.27

0.29
0.28
0.27
0.27
0.26

0.28
0.27
0.26
0.25
0.25

0.24
0.23
0.23
0.22
0.22

0.23
0.23
0.22
0.22
0.21

0.23
0.22
0.22
0.21
0.21

0.22
0.22
0.21
0.21
0.20

0.51
0.49
0.47
0.44
0.42

0.40

0.45
0.43
0.41
0.40
0.38
0.36

041 0.38
0.39 0.36
0.38 0.35
0.36 0.33
035 0.32
0.33 0.30

0.33
0.32
0.30
0.29
0.27
0.26

0.31
0.30
0.29
0.27
0.26
0.25

0.26
0.25
0.24
0.23
0.22
0.22

0.25
0.24
0.23
0.22
0.22
0.21

0.24
0.23
0.22
0.22
0.21
0.20

0.21
0.20
0.20
0.19
0.19
0.18

0.21
0.20
0.19
0.19
0.18
0.18

0.20
0.19
0.19
0.18
0.18
0.17

0.20
0.19
0.18
0.18
0.17
0.17
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Table KS2-13 qu (in cfs/acre/inch) for Tc = 2.4 to 4.6 hours

Note: Ifla/P <0.10,usela/P =0.10orif la/P > 0.50, use la/ P =0.50
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Table KS2-14 qu (in cfs/acre/inch) for Tc = 4.7 to 6.9 hours

Note: Ifla/P <0.10,usela/P =0.10orif la/P > 0.50, use la/ P =0.50

0.17}0.17 0.17 0.17 0.16 0.16(0.16 0.16 0.16 0.15 0.15]0.15 0.15 0.15 0.14 0.14]0.14 0.14 0.14 0.13 0.13
0.17}0.17 0.17 016 0.16 0.16(0.16 0.16 0.15 0.15 0.15]0.15 0.15 0.15 0.14 0.14|0.14 0.14 0.14 0.13 0.13
0.17]10.17 0.17 0.16 0.16 0.16|0.16 0.16 0.15 0.15 0.15}0.15 0.15 0.14 0.14 0.14]|0.14 0.14 0.13 0.13 0.13
0.17])0.17 o0.16 0.16 0.16 0.16]0.16 0.15 0.15 0.15 0.15]0.15 0.15 0.14 0.14 0.14]|0.14 0.14 0.13 0.13 0.13
0.17]0.16 0.16 0.16 0.16 0.16]0.16 0.15 0.15 0.15 0.15]0.15 0.14 0.14 0.14 0.14]0.14 0.13 0.13 0.13 0.13
0.17]) 0.16 0.16 0.16 0.16 0.16] 0.15 0.15 0.15 0.15 0.15]0.15 0.14 0.14 0.14 0.14] 0.14 0.13 0.13 0.13 0.13
0.16] 0.16 0.16 0.16 0.16 0.15]0.15 0.15 0.15 0.15 0.15]0.14 0.14 0.14 0.14 0.14]0.13 0.13 0.13 0.13 0.13
0.16] 0.16 0.16 0.16 0.15 0.15]0.15 0.15 0.15 0.15 0.14]0.14 0.14 0.14 0.14 0.14]0.13 0.13 0.13 0.13 0.13
0.16] 0.16 0.16 0.5 0.5 0.15]0.15 0.15 015 0.15 0.14]0.14 0.14 0.14 0.14 0.13]0.13 0.13 0.13 0.13 0.12
0.16] 0.16 0.15 0.15 0.15 0.15|0.15 0.15 0.15 0.14 0.14]0.14 0.14 0.14 0.14 0.13|0.13 0.13 0.13 0.13 0.12

0.16] 0.16 0.15 0.15 0.15 0.15| 0.15 0.15 0.14 0.14 0.14]0.14 0.14 0.14 0.13 0.13|0.13 0.13 0.13 0.12 0.12
0.16] 0.15 0.15 0.15 0.15 0.15| 0.15 0.14 0.14 0.14 0.14]0.14 0.14 0.14 0.13 0.13|0.13 0.13 0.13 0.12 0.12
0.16] 0.15 0.15 0.15 0.5 0.15| 0.15 0.14 0.14 0.14 0.14]0.14 0.14 013 0.13 0.13|0.13 0.13 0.12 0.12 0.12
0.15] 0.15 0.5 0.5 0.5 0.15| 0.14 0.14 0.14 0.14 0.14]0.14 0.14 013 0.13 0.13| 0.13 0.13 0.12 0.12 0.12
0.15] 0.15 0.15 0.15 0.15 0.14| 0.14 0.14 0.14 0.14 0.14] 0.14 0.13 0.13 0.13 0.13] 013 0.12 0.12 0.12 0.12
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Table KS2-15 qu (in cfs/acre/inch) for Tc = 7.0 to 9.2 hours

Note: Ifla/P <0.10,use la/P =0.10or if la/ P > 0.50,

usela/P =0.50
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Table KS2-16 qu (in cfs/acre/inch) for Tc = 9.3 to 10.0 hours

Note: Ifla/P <0.10,usela/P =0.10orif la/P > 0.50, use la/ P =0.50
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KS650.281 Estimating annual yield of
runoff

This procedure may be used to estimate
50%, 80%, or 90% chance annual runoff for
all counties in Kansas. For each county, the
Antecedent Runoff Condition (ARC) Il curve
number must be used for all calculations.
The procedure is based upon actual daily
rainfall retrieved from a National Oceanic
and Atmospheric Administration (NOAA)
weather station. The annual runoff is the
accumulation of the daily runoff that is
computed from the rainfall based on the
Natural Resources Conservation Service
(NRCS) standard runoff equation, the input
county’s normal annual precipitation, and an
input ARC Il curve number adjusted daily for
the previous 5-day rainfall to ARC | or

ARC Il values. A log-Pierson type llI
statistical procedure is used to analyze the
data and assign an occurrence interval.

The percent chance firm yield is the runoff
that can be expected from a drainage area
for a given percent of time (for example, a
value read from the 80% chance firm scale
is the volume of runoff which a drainage
area can be depended upon to yield 80
years in every 100).

For yields between 0 and 50% chance firm,
use the mean annual runoff. To manually
compute the desired runoff occurrence, use
the following examples.

(a) Example 1

A dam is built in Clay County on a 200-acre
drainage area with an ARC Il curve number
of 75. Determine the volume of runoff that

can be expected at this site 50% of the time.

(1) Find the normal annual precipitation for
Clay County from Table KS2-6. This
amount is 31.9 inches.

(2) Intersect curve 75 on Figure KS2-4 with
an annual precipitation of 31.9 inches.
Project to the left and read 1.9 inches from
the 50% chance firm scale.

This means that in any 1 year there is a
50% chance of at least 1.9 inches (32 acre-
feet) of runoff at this site.

(b) Example 2

Determine the minimum amount of annual
runoff that can be expected 2 years out of
10 on the average at a 450-acre site in
Rooks County. The ARC Il curve number is
75.

(1) Find the normal annual precipitation for
Rooks County from Table KS2-6 to be 23.9
inches.

(2) Intersect curve 75 on Figure KS2-5 with
an annual precipitation of 23.9 inches.
Project to the left and read 1.25
(approximately 47 acre-feet). This is the
mean annual runoff. Use this value for the
20% chance runoff at this site.

(210-VI-NEH 650, Amend. KS28, Dec. 2011)
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Figure KS2-2 Annual Yield of Runoff for 90% Chance Firm
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Figure KS2-3 Annual Yield of Runoff for 80% Chance Firm
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Figure KS2-4 Annual Yield of Runoff for 50% Chance Firm
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Figure KS2-5 Mean Annual Yield of Runoff
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KS650.282 Procedure to find the average
slope of watershed using the Web Soil
Survey

(@) Procedure

(1) Using the Web Soil Survey (WSS), click
on the “Start WSS” button.

(2) Under “Navigate By,” click on “PLSS
(section, township, range)” and enter the
state and legal description where indicated.
Click on the “View” button.

(3) Click the “Legend” side tab and under
“Map Legend” scroll down to “Background”
and click “Topographic Map.”

(4) The |§ icon is used to define the area
of interest (AOI) under “Area of Interest
Interactive Map.” Delineate the drainage
area by clicking on each point around the
perimeter of the AOI. Double click when
finished with the AOI. Note: To change the
scale on the topographic map click on
“Scale” and follow the directions.

(5) After the drainage area is displayed on
screen (digitized), click on the “Soil Map” tab
at the top of the screen. This will display the
following soil data for the AOI:

--Map Unit Symbol

--Map Unit Name

--Acres in AOI

--Percent of AOI

(6) Calculate the “Slope to Use” from the
slopes shown for each map unit.

(7) Multiply the “Slope to Use” by the
“Percent of AOI” for each map unit to obtain
the “AOI Average Slope.”

(8) Find the “Total Average Slope” by
averaging those for each map unit and
rounding to the nearest whole number.

(b) Example
A site is in the East Half of Section 12,

Township 9 South, Range 21 East, in
Leavenworth County.

(210-VI-NEH 650, Amend. KS21, Oct. 2007)
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Shown below is this site in WSS:

AOI

The average slope for this AOI would be found as follows:

Column A Column B Column C Column D Column E Column F
Map Unit Map Unit Slope To Use Percent of
Symbol Name Slope (Average of AOI AOI Average Slope
(from WSS) (from WSS) (from WSS) Column C) (from WSS) | (Column D x Column E)
7252 Grundy 1to 3% 2% .307 0.614
7253 Grundy 3t0 7% 5% 162 0.81
7541 Sharpsburg 410 8% 6% .062 0.372
7589 Shelby 3t0 7% 5% 27 1.35
7591 Shelby-Pawnee 3t0 7% 5% .198 0.99
Total Average Slope = 4.10 (Use 4)

(210-VI-NEH 650, Amend. KS21, Oct. 2007)
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KS650.283 Procedure to find the
average slope of watershed using
topographic maps

(a) Procedure

The following steps can be used to find the
average watershed slope by using
topographic maps:

(1) Select several random slopes that
typify the slopes found in the watershed.

In the watershed drawing below, the
following slopes have been computed as
typical slopes found in the watershed
(elevations have been estimated in some
cases):

Slope A: (325 - 250) / 900 = 75 / 900 = 8%
Slope B: (325 - 270) / 1200 = 55 / 1200 = 5%
Slope C: (600 - 300) / 2400 = 300 / 2400 = 13%
Slope D: (525 - 350) / 700 = 175 / 700 = 25%
Slope E: (425 - 225) / 1300 = 200 / 1300 = 15%

“~DESIGN
POINT

BOUNDARY ) is
—— &
\«:Ev-{ T :E -

(2) Determine the average watershed
slope by adjusting each slope computed
above for its proportion in the watershed.

From a visual examination, the following
proportions have been assigned to the
slopes computed in Step (1). A weighted
product is then computed to obtain the
average slope of the entire watershed:

Product x 100

10% of watershed = 8% slope 0.80
20% of watershed = 5% slope 1.00
40% of watershed = 13% slope 5.20
20% of watershed = 25% slope 5.00
10% of watershed = 15% slope 1.50
Average slope of watershed = 13.50 %

Note that the watershed map below was
reproduced from a United States Geological
Survey (USGS) topographic quadrangle of
the 7.5-minute series with a 10-foot contour
interval. For clarity, only the 50-foot
contours have been reproduced.

SCALE: |"= 2000
CONTOUR INTERVAL =50

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-17 Peak Rates of Discharge (in cubic feet second [cfs]) for Small Watersheds Using
Type Il Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 3.5 inches

Applicable Counties: Cheyenne, Sherman

S T R
HB : % TS A i
6 10 13 16 18 21 24 26 28 30 32 35
7 11 14 18 20 23 26 29 31 33 35 38
7 11 15 19 22 25 28 31 34 36 39 42
7 12 17 21 24 27 30 33 37 39 42 45
8 13 18 23 26 29 33 36 40 42 45 49
8 14 19 24 28 31 35 39 43 45 48 53
8 15 20 26 30 34 38 42 46 48 52 57
9 16 22 28 32 36 40 45 49 52 56 61
10 18 24 30 34 38 43 49 53 56 60 65
10 19 25 31 36 41 46 52 56 60 64 70
10 20 26 33 38 44 49 55 60 65 69 75
11 21 28 36 41 47 53 59 64 70 74 79
11 22 29 38 43 50 57 63 68 74 79 85
12 23 31 40 46 53 60 66 72 78 84 90
13 25 33 42 49 57 64 71 77 83 89 96
13 26 35 44 52 60 67 75 82 88 94 102
14 27 37 47 55 64 71 80 88 94 100 109
14 28 39 50 58 68 76 85 93 99 106 115
15 29 41 52 61 72 80 89 98 104 112 121
16 31 43 55 65 76 85 95 104 111 119 128
16 32 45 57 68 80 90 100 110 118 129 130
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 3.6 inches

Applicable Counties: Greeley, Rawlins, Wallace

: 5:51:0.5:5 1:11:55:5 Qi ips e s A :5545:5: ;:;ép;:; ::5B: 50

B0 200 2R 30 i i B A 4B )60 ) iEB 060
6 11 14 17 20 22 26 29 32 35 36 37
6 12 15 19 22 24 28 31 34 37 38 40
7 13 17 21 24 26 30 33 36 39 41 43
7 13 18 22 26 28 32 35 38 42 45 47
8 15 20 24 28 31 35 39 42 46 49 52
8 15 21 25 30 33 37 42 45 49 52 56
8 16 22 26 32 36 40 45 48 52 56 60
9 18 24 29 35 39 43 48 52 56 60 65
10 19 25 31 37 42 46 52 56 60 65 70
10 20 26 33 39 44 49 55 59 64 69 74
11 21 28 35 41 47 53 59 64 69 74 79
11 22 30 37 43 50 56 63 69 74 79 84
12 23 31 39 45 53 59 66 72 78 83 89
13 24 33 42 48 56 63 70 76 82 88 94
13 25 35 44 51 59 67 74 80 87 93 100
13 26 37 46 54 63 71 79 85 93 99 107
14 28 39 49 57 67 75 84 90 98 105 113
14 29 41 52 61 71 79 89 96 104 112 120
15 30 43 54 64 74 83 93 101 110 118 126

16 32 45 57 67 78 88 99 108 117 126 133
17 33 47 59 70 82 92 103 113 123 131 139

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 3.7 inches

Applicable Counties: Hamilton, Logan, Thomas

10

:1:5:;: e
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7 11 15 18 21 24 28 31 33 35 38 40
7 12 16 20 23 26 30 33 35 38 41 43
7 13 18 22 25 28 32 35 38 41 44 47
7 14 19 23 26 29 34 37 40 44 47 50
8 15 21 25 28 32 37 40 44 48 51 54
8 16 22 27 30 35 40 43 47 51 55 58
9 17 23 29 33 38 43 47 51 55 59 63
10 18 25 31 36 41 46 50 54 59 63 68
10 19 26 32 38 43 49 54 58 63 68 73
11 21 28 34 41 46 52 58 62 67 72 77
11 22 30 37 43 49 55 62 67 72 77 82
12 23 31 39 46 52 58 66 72 77 82 88
12 24 32 41 48 55 62 70 76 81 86 93
13 25 34 43 50 58 66 74 81 86 92 99
14 26 36 46 53 62 70 78 85 90 97 105
14 27 38 48 56 66 74 82 90 95 103 111
15 29 40 50 59 70 78 86 95 101 110 118
15 30 42 53 63 74 82 91 100 107 116 124
16 31 44 56 66 77 86 96 106 114 123 132
17 33 46 59 69 80 91 102 112 121 130 -
18 35 48 62 73 85 97 108 118 128 -- --

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 3.8 inches

Applicable Counties: Decatur, Kearny, Scott, Sheridan, Stanton, Wichita

10

:1:5:;: e

45 :5::
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170: 7 12 16 21 24 27 30 33 35 38 40 43
LT 7 13 17 22 25 28 31 35 37 40 42 46
7R 8 14 18 23 26 30 33 37 40 43 45 49
e 8 8 15 19 24 28 32 36 40 43 46 49 53
D74 8 16 21 26 30 34 39 43 47 50 53 57
LA 9 17 22 28 32 37 42 47 51 54 58 62
(IR 9 18 24 30 35 40 45 50 54 58 62 67
ST 10 19 26 32 38 43 48 53 58 62 66 72
78 10 20 27 34 40 46 52 57 62 66 71 77
179 11 22 29 36 42 49 55 61 66 70 76 82
11gh 11 23 31 39 45 52 59 65 70 75 81 87
gl 12 24 32 41 48 55 62 68 74 80 86 92
Ly 13 25 34 43 50 58 65 72 79 85 91 97
:1:83: 14 26 36 46 53 61 69 76 83 90 96 103
g4 14 27 38 48 56 65 73 80 88 95 101 109
g5t 15 29 40 51 59 69 77 85 93 101 107 115
RN 3 15 30 42 53 62 72 81 90 98 107 114 122
8T 16 31 44 56 66 76 86 95 104 113 120 129

17 32 46 58 69 80 91 101 110 119 127 --

18 34 48 61 72 84 96 106 116 126 - -

18 35 50 63 75 88 101 112 123 134 - -

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 3.9 inches

Applicable Counties: Gove, Lane, Morton, Norton

FRENEARLENT AR s ain Hafs : Fhin
B (O T EEE L RS Ry FEEE R - TEEE FEET: CUPEE SE: AT FEE. PR SR ShH] Eb- \EEE EEE < FEOE L B
13 17 22 26 28 31 36 37 40 44 46
14 18 23 27 29 32 37 39 42 46 48
15 19 24 28 31 34 39 42 45 49 52
16 20 25 29 33 36 41 45 48 53 56
17 22 27 32 36 39 44 49 52 57 61
17 23 29 34 39 42 48 52 56 61 65
18 25 32 37 42 46 51 56 60 65 69
19 27 34 39 45 50 56 61 65 70 74
21 29 36 42 48 54 60 65 70 75 79
22 30 38 45 51 57 64 69 74 80 85
23 32 40 47 54 61 68 73 79 85 90
25 34 43 50 57 64 72 78 84 90 96
26 35 45 53 60 68 76 82 89 95 102
27 37 47 55 63 72 80 86 94 100 108
28 39 49 58 67 76 84 91 99 106 114
30 41 51 61 71 80 89 96 105 112 120
31 43 54 64 75 84 93 101 111 118 127
32 45 57 68 79 89 99 107 118 125 134
33 47 59 71 83 93 104 113 125 132 -
34 49 62 74 87 98 110 119 131 - --
35 51 65 77 91 103 115 125 - -- --

(210-VI-NEH 650, Amend. KS19, Sept. 2007)

47



Chapter 2

Estimating Runoff

and Peak Discharges

National Engineering Handbook Part 650
Engineering Field Handbook

Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 4.0 inches

Applicable Counties: Finney, Graham, Grant, Trego

FRENEARLENT AR s ain Hafs : Fhin
B (O T EEE L RS Ry FEEE R - TEEE FEET: CUPEE SE: AT FEE. PR SR ShH] Eb- \EEE EEE < FEOE L B
14 18 23 26 29 33 37 40 43 45 48
14 19 24 28 31 35 39 42 45 47 51
15 21 26 30 33 37 41 45 48 51 55
16 22 28 32 35 40 44 48 51 55 59
18 24 30 34 38 43 47 51 55 59 63
19 26 32 36 41 46 50 54 59 63 68
20 27 34 38 44 49 54 58 63 68 73
21 29 36 41 47 52 58 63 68 73 78
22 30 38 44 51 56 62 68 73 78 83
23 31 39 46 54 59 66 72 77 83 89
24 33 41 49 57 63 70 76 82 88 95
25 35 44 52 60 67 74 81 87 93 100
26 37 46 54 63 70 78 86 93 99 106
27 39 49 57 66 74 83 91 98 104 112
29 41 51 60 70 78 87 95 103 110 118
30 43 53 63 74 82 91 100 109 116 125
32 45 56 66 78 86 96 106 115 123 132
33 47 59 70 82 91 102 112 121 130 139
34 49 62 74 86 96 107 118 128 138 -
36 51 65 77 90 101 113 125 136 -- --
38 53 68 80 94 106 119 131 -- -- --

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 4.1 inches

Applicable Counties: Haskell, Ness, Phillips, Rooks, Stevens

FRENEARLENT AR s ain Hafs : Hnit
B (O T EEE L RS Ry FEEE R - TEEE FEET: CUPEE SE: AT FEE. PR SR ShH] Eb- \EEE EEE < FEOE L B
14 19 25 29 32 35 39 42 45 48 52
16 20 26 30 33 37 41 44 47 50 54
16 21 27 31 35 39 43 47 50 53 57
17 23 29 33 37 42 46 50 53 57 61
18 25 31 36 40 45 50 54 58 62 67
19 26 32 38 43 48 53 58 62 66 71
20 28 34 40 46 51 57 62 66 71 76
21 30 37 43 49 55 61 66 71 76 81
23 32 39 46 53 59 65 71 76 81 87
24 33 41 49 56 62 69 75 80 86 92
25 35 43 51 59 66 73 80 85 91 98
26 37 46 54 62 70 77 85 90 97 104
27 39 48 57 66 74 82 90 96 103 110
29 41 51 60 69 78 86 94 101 109 117
30 43 53 62 72 82 90 99 107 115 123
31 45 55 65 76 86 95 104 113 121 129
33 47 58 68 80 90 100 110 119 127 136
34 49 61 72 84 95 106 116 125 134 --
35 51 64 76 88 100 111 122 132 -- -
37 53 67 79 92 105 117 129 -- - -
38 55 70 82 96 110 123 135 -- -- --

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 4.2 inches

Applicable Counties: Ellis, Gray, Hodgeman, Seward, Smith

FRENEARLENT AR s ain Hafs : Hnit
B (O T EEE L RS Ry FEEE R - TEEE FEET: CUPEE SE: AT FEE. PR SR ShH] Eb- \EEE EEE < FEOE L B
13 21 25 29 32 37 41 44 47 50 53
14 22 27 31 34 39 43 46 50 54 57
15 23 28 33 37 42 46 49 54 58 61
17 25 30 35 39 44 49 53 58 62 65
19 27 32 37 42 47 52 57 62 66 69
20 28 34 40 45 50 55 61 66 70 73
21 29 36 43 48 54 59 65 70 75 78
22 31 38 46 52 58 64 70 75 80 84
24 33 40 48 55 62 68 74 80 85 90
25 34 42 51 58 65 72 78 84 90 96
26 36 45 54 61 69 76 83 89 95 102
27 38 48 57 65 73 80 88 94 101 109
29 40 50 60 68 77 85 93 99 107 115
30 42 52 63 72 81 89 97 104 113 121
31 45 55 66 76 85 94 102 110 119 127
32 47 57 69 80 89 99 107 116 125 133
34 49 60 73 84 93 104 113 123 132 --
35 51 63 76 88 98 110 119 130 139 --
37 53 66 79 92 103 115 125 137 -- -
38 55 69 82 96 108 121 131 -- -- --
40 57 72 85 100 113 126 137 -- -- --

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 4.3 inches

Applicable Counties: Osborne, Rush

%55:3F iﬁlbiﬁ Hilsiﬁ HZZQZF:H52555:4530ﬂ-ﬁ:535ﬂ5:5540:3::245:5::Hép:5::h55:H :5:5.0:5:é
16 21 27 32 35 39 43 46 50 54 57

10 17 22 28 33 36 41 45 48 52 56 60
10 18 24 30 35 38 44 48 51 55 59 64
10 19 25 32 37 40 46 51 54 59 63 68
11 20 27 34 39 43 49 54 58 64 68 73
11 21 28 36 41 46 52 57 62 68 72 77
12 22 30 38 44 50 56 62 67 73 77 83
12 23 32 40 47 54 60 67 72 78 83 89

13 25 34 43 50 58 64 71 77 83 88 95
14 26 36 45 53 61 68 75 82 88 94 101

15 27 38 a7 55 64 72 80 87 93 100 107
15 28 40 50 58 67 76 84 92 98 106 113
16 30 42 52 61 70 80 88 97 103 112 119
16 31 44 54 64 74 84 92 101 108 118 125
17 32 46 57 68 78 88 97 106 114 124 131
17 33 48 60 71 82 92 102 111 120 130 --

18 35 51 63 75 86 96 107 117 126 137 --
18 36 53 66 79 90 101 112 123 133 -- -
19 38 55 69 82 94 106 117 129 -- -- --
: 2 20 39 57 72 85 98 111 122 135 -- -- --
e 20 40 59 75 89 102 115 127 -- -- -- --

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 4.4 inches

Applicable Counties: Ford, Jewell, Meade, Russell

10
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10 17 23 29 33 36 41 46 50 54 55 59
10 18 24 30 34 38 43 48 52 56 59 63
10 18 25 31 36 40 46 51 55 59 63 67
e 8 10 19 26 33 38 43 49 54 58 62 67 71
D74 11 20 28 35 41 46 52 57 62 67 72 76
(o 11 21 30 37 43 49 55 60 66 71 76 81
(IR 12 23 32 39 46 52 58 64 71 76 81 86
ST 13 24 34 41 49 56 62 69 76 81 86 92
178 14 26 36 44 52 60 66 73 80 85 91 98
79! 14 27 37 46 55 63 70 77 85 90 97 105
0:: 15 29 39 49 58 67 75 82 90 95 103 111
g1 15 30 41 52 61 70 79 86 95 101 109 117
8D 1 16 31 43 54 64 73 83 91 101 | 107 | 116 | 124
18t 17 32 45 56 67 77 87 96 106 113 122 130
B4 17 33 47 59 70 81 91 101 111 119 128 136
11g5t: 18 34 49 62 73 85 95 106 116 125 134 --
11861 18 35 51 65 76 89 99 111 121 131 - -
8T 19 37 54 68 80 94 105 117 127 137 - -
111881 20 38 56 70 83 98 110 123 133 -- - --
geifl 21 40 58 73 87 102 115 129 -- - - -
A0 22 41 60 75 90 106 120 135 - -- -- --

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 4.5 inches

Applicable Counties: Clark, Edwards, Mitchell, Pawnee

5% FEEE] EEE Lo BERY R F-RRS EEEY - EEEE CEET - TERE R AT Tk PR SR LEhH] SE0r. < FEH] EEE-) EEH R TEeS L. CHEE
9 17 23 29 34 38 43 48 51 55 58 62
10 18 25 31 36 40 45 50 54 58 61 66
10 19 26 32 38 42 47 53 57 62 65 70
10 20 27 34 40 45 50 56 60 65 69 75
11 21 29 36 43 48 53 60 64 69 74 80
11 22 31 38 45 51 56 64 68 74 79 85
12 23 33 40 48 54 60 68 73 79 84 90
13 25 35 43 51 58 65 73 78 84 90 96
14 27 37 46 54 62 70 78 83 89 96 103
15 28 38 48 57 65 74 82 88 94 102 109
15 29 40 50 60 69 78 86 93 99 108 115
16 30 42 53 63 73 82 90 98 105 114 121
17 32 45 56 66 76 86 95 103 111 121 128
17 33 47 58 69 80 90 99 108 117 127 134
18 35 50 61 73 84 94 104 114 124 134 -
18 36 52 64 76 88 98 109 120 130 -- -
19 38 55 67 80 92 103 114 126 136 -- --
20 39 57 70 84 96 108 120 132 -- -- --
21 40 59 72 87 100 113 125 138 - -- -
22 42 61 75 90 104 118 131 - -- - -
22 43 63 78 93 108 123 137 -- -- -- --

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 4.6 inches

Applicable Counties: Barton, Lincoln, Republic

5% FEEE] EEE Lo BERY R F-RRS EEEY - EEEE CEET - TERE R AT Tk PR SR LEhH] SE0r. < FEH] EEE-) EEH R TEeS L. CHEE
10 18 25 32 36 40 45 50 53 57 61 64
10 18 26 33 38 42 47 52 56 60 64 68
11 19 27 34 40 44 50 55 60 64 68 73
11 20 28 36 42 47 53 58 64 68 72 78
12 22 30 38 45 50 56 62 68 72 77 83
12 23 32 40 47 53 60 66 72 77 82 89
13 24 34 42 50 56 64 70 76 82 87 94
14 26 36 45 53 60 68 75 81 87 93 100
14 27 38 48 56 64 72 79 86 92 99 106
16 29 40 50 59 68 76 84 91 98 105 112
17 31 42 52 62 72 80 88 96 103 111 118
17 32 44 55 66 76 84 93 101 109 117 125
18 33 46 58 69 79 88 98 107 115 124 132
18 34 48 60 72 82 92 102 112 121 130 --
19 36 51 63 75 86 96 107 118 127 137 -
19 37 53 66 78 90 100 112 123 134 - -
19 38 55 69 82 95 105 118 129 140 -- --
20 40 58 72 86 99 110 124 135 -- - --
21 41 60 74 89 103 115 130 - - -- -
22 42 62 77 93 108 121 136 - -- - -
22 43 64 80 96 112 126 - -- - -- --

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 4.7 inches

Applicable Counties: Cloud, Ellsworth, Kiowa, Stafford

5% FEEE] EEE Lo BERY R F-RRS EEEY - EEEE CEET - TERE R AT Tk PR SR LEhH] SE0r. < FEH] EEE-) EEH R TEeS L. CHEE
10 19 26 32 37 42 47 52 55 59 63 66
11 20 27 33 39 44 49 54 58 62 66 70
11 21 29 35 41 47 52 58 62 66 71 75
11 22 30 37 44 50 56 62 66 71 76 80
12 23 32 40 47 53 59 65 70 75 81 86
12 24 34 42 49 56 62 69 74 79 86 92
13 25 36 44 52 59 66 73 79 84 91 97
14 27 38 47 55 63 70 77 84 90 97 103
15 29 40 50 58 67 74 82 90 96 103 110
16 30 42 52 61 70 78 86 95 101 109 116
16 31 44 54 64 74 83 91 100 106 115 123
17 32 46 57 68 78 88 96 105 112 121 130
18 34 48 60 71 81 92 101 111 118 128 137
18 36 51 63 74 85 96 105 116 124 134 --
19 37 54 66 77 89 100 110 121 130 -- -
19 38 56 69 81 94 105 115 126 136 - -
20 39 58 71 84 98 111 121 132 - - --
21 41 60 74 88 102 116 127 -- -- - --
22 42 62 77 91 106 121 132 - - -- -
23 44 64 79 85 111 127 - -- -- -- -
23 45 66 81 98 115 132 -- -- -- -- --

(210-VI-NEH 650, Amend. KS19, Sept. 2007)

55



Chapter 2 Estimating Runoff National Engineering Handbook Part 650
and Peak Discharges Engineering Field Handbook

Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 4.8 inches

Applicable Counties: Comanche, Ottawa, Pratt, Rice, Washington

SE%: FEEE] EEE (O EEE] EERY S ERES FEET - CEURE CEET - TEEE R CNE Hhh s TEE SR STt SRS - ShH] EEE-) EEE) EEE- - FREE EEEL- HEEE
12 21 28 35 40 45 51 56 60 64 69 72
12 21 29 36 41 46 53 58 62 66 71 75
12 22 30 37 43 48 55 61 65 69 74 79
12 23 31 39 46 51 58 64 69 73 78 84
13 24 33 41 49 55 62 68 73 78 83 89
13 25 35 43 51 58 65 72 78 84 89 95
14 26 37 45 54 61 69 76 83 89 94 100
15 28 39 48 58 65 73 81 88 94 100 106
16 30 42 51 61 69 78 86 93 99 106 113
17 31 44 53 64 73 82 90 98 104 112 120
17 32 46 56 67 76 86 94 103 110 118 127
17 33 48 59 70 80 90 99 108 116 125 134
18 34 50 62 74 84 94 104 114 123 133 -
19 36 52 64 77 88 99 109 120 130 -- --
20 38 55 67 80 92 103 114 125 136 -- -
20 39 57 70 83 96 108 119 130 -- - --
21 40 59 73 87 101 113 125 136 - -- --
22 42 62 76 91 105 118 131 -- -- -- --
22 43 64 78 94 109 124 137 - - -- -

: : 23 45 66 81 98 114 130 -- -- -- -- --
RS ° [0 23 46 68 84 101 118 135 - -- - -- --

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 4.9 inches

Applicable Counties: Clay, Saline

10
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12 20 29 36 42 47 52 57 62 65 68 72
12 21 30 37 43 48 54 59 64 68 72 77
12 22 31 38 45 50 56 61 67 72 77 82
7R 13 23 32 39 47 52 59 64 71 76 82 88
LiT4L 13 24 34 41 49 55 62 68 75 81 87 94
LA 14 25 36 43 52 58 65 72 79 85 92 99
(IR 14 27 38 46 56 62 69 77 84 90 97 104
D7 15 29 40 49 59 66 74 82 90 96 103 110
7g 15 30 42 52 63 71 79 87 96 102 110 117
79! 17 32 45 55 66 75 84 92 101 108 116 124
0:: 17 33 47 58 70 79 89 97 106 114 123 131
g1 18 34 49 61 73 83 93 102 112 120 129 138
8D 1 19 36 51 64 76 87 97 107 | 118 | 127 | 136 -
18t 20 38 54 67 80 91 102 112 124 134 - -
B4 20 39 56 69 83 94 106 117 129 140 -- --
g5t 21 41 59 72 86 98 110 122 134 - - -
8G: 22 42 61 75 90 103 115 127 139 - - -
8T 23 44 64 78 94 108 121 133 - - - -
11188 23 45 66 81 98 113 127 139 - - - -
geil 24 46 68 83 101 117 132 -- -- - - -
A0 24 47 70 86 104 121 137 -- - -- -- -

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 5.0 inches

Applicable Counties: Barber, Marshall, McPherson, Reno

5% FEEE] EEE Lo BERY R F-RRS EEEY - EEEE CEET - TERE R AT Tk PR SR LEhH] SE0r. < FEH] EEE-) EEH R TEeS L. CHEE
12 21 28 35 41 46 52 57 62 66 71 75
12 22 30 38 44 49 55 61 66 71 76 80
13 23 32 40 47 52 59 65 70 75 80 85
13 24 34 42 50 56 63 69 74 80 85 91
14 26 36 45 53 59 67 73 79 85 90 97
15 27 38 47 55 62 70 77 84 90 95 102
16 28 40 49 58 65 74 81 89 95 100 107
16 29 42 52 61 69 79 86 94 101 106 113
17 31 44 55 64 73 83 91 99 106 112 120
18 33 46 57 67 77 87 95 104 112 119 128
19 34 48 59 70 81 91 100 110 118 125 135
19 35 51 62 74 85 95 105 116 124 132 --
20 37 53 65 78 90 100 111 122 131 - -
20 39 55 68 82 94 105 116 128 138 -- --
21 41 58 72 86 98 110 122 134 - -- -
22 43 60 75 90 103 115 127 139 -- -- -
22 44 62 78 94 108 121 133 -- -- -- --
23 45 64 82 98 112 126 139 -- -- -- --
24 46 66 85 101 116 131 - - - -- -
24 47 68 88 104 120 136 -- -- -- -- --
25 49 70 91 108 125 141 -- -- -- -- --

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 5.1 inches

Applicable Counties: Brown, Dickinson, Doniphan, Geary, Kingman, Nemaha,

Pottawatomie, Riley

3 BT
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: : 23%p 453
30 38 44 49 56 61 66 71 76 80
31 40 46 51 58 64 69 74 79 85
32 42 49 54 61 68 73 78 84 90
34 44 51 57 65 72 78 83 89 95
36 46 54 60 69 76 82 88 94 100
38 48 56 63 72 80 86 92 98 105
40 50 59 66 76 84 91 97 103 110
42 53 63 71 81 89 96 103 109 116
45 56 67 76 86 94 102 109 116 124
48 59 70 80 90 98 107 115 123 132
50 62 74 84 94 103 112 120 130 --
52 65 78 88 99 108 118 126 137 --
54 68 81 92 103 113 124 133 -- --
57 71 84 96 108 118 130 -- -- --
59 74 87 100 113 124 136 -- -- --
61 77 90 104 118 130 -- -- -- --
64 80 94 109 123 135 -- -- -- --
67 83 98 114 128 -- -- -- -- --
69 85 101 118 133 -- -- -- - --
71 88 105 123 138 -- -- -- -- --
73 91 108 127 -- -- -- -- -- --

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 5.2 inches

Applicable Counties: Atchison, Harper, Harvey, Jackson, Marion

s ain Hafs : Hnit
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39 46 51 56 63 68 72 76 81
41 48 53 59 66 72 76 81 86
43 50 56 63 70 76 81 86 91
45 52 59 67 74 80 86 92 97
47 55 63 71 78 85 91 97 103
19 58 66 74 82 90 96 102 109
52 61 70 78 86 95 101 108 115
55 65 74 83 91 100 107 114 121
58 69 79 88 96 106 113 121 128
60 72 82 92 101 112 119 127 --
63 76 86 97 107 118 125 - --
66 80 90 102 112 123 130 -- --
70 84 95 107 117 129 -- -- --
73 88 99 112 122 135 -- -- --
76 91 103 117 127 - - -- -
79 94 107 121 132 -- -- -- -
82 97 111 125 137 -- -- -- --
85 101 115 130 -- -- -- -- --
88 105 120 136 - - - -- -
91 109 125 - - - -- - -
94 112 129 - - -- - - --

(210-VI-NEH 650, Amend. KS19, Sept. 2007)
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 5.3 inches

Applicable Counties: Jefferson, Leavenworth, Morris, Sedgwick, Shawnee, Wabaunsee,

Wyandotte
A BER TR e P AR T BB 453
33 41 47 52 58 64 70 75 80 86
34 44 50 55 62 68 74 79 84 90
36 46 52 58 66 72 78 84 89 95
37 48 54 61 69 76 82 89 94 100
39 50 57 64 73 81 87 94 99 105
41 52 60 68 77 85 91 98 104 | 110
43 54 63 72 82 90 96 104 | 110 | 116
45 57 67 76 87 95 102 | 110 | 117 | 123
48 60 71 81 92 100 | 108 | 116 | 124 | 132
51 63 74 85 96 105 | 114 | 122 | 131 -
54 66 78 89 101 | 110 | 120 | 128 | 138 -
56 69 82 93 106 | 115 | 125 | 134 - -
58 71 85 97 110 | 120 | 131 - - -
61 74 89 101 | 114 | 125 | 137 - - -
63 77 92 105 | 119 | 130 - - - -
65 80 96 110 | 124 | 136 - - - -
68 83 100 | 115 | 130 - - - - -
71 87 104 | 120 [ 136 - - - - -
74 90 108 | 125 - - - - - -
77 94 112 | 130 - - - - - -
80 98 117 | 136 - - - - - -

(210-VI-NEH 650, Amend. KS19, Sept. 2007)

61



Chapter 2

Estimating Runoff
and Peak Discharges

National Engineering Handbook Part 650
Engineering Field Handbook

Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 5.4 inches

Applicable Counties: Butler, Chase, Douglas, Johnson, Lyon, Sumner

: s ain Hafs : Hnit
ST EEEE CEET - TEEE R CUNE HEh: R SR TEH SEr. < hH] EEE-) EEE) FEb- - BEeE HEHL. CHEE
43 50 56 63 68 73 78 83 88
44 51 58 66 71 77 82 87 92
46 53 61 69 75 81 87 93 98
48 56 64 72 79 85 92 98 103
51 59 68 76 83 90 97 104 110
53 62 72 81 88 95 102 109 115
55 65 75 85 93 100 107 114 120
58 69 79 90 98 106 113 121 128
61 73 83 94 103 112 119 128 --
64 76 87 99 108 118 125 135 --
67 80 92 104 113 123 131 - --
70 84 97 109 118 129 138 -- --
73 88 102 114 124 135 -- -- --
76 92 106 119 129 -- -- -- --
79 95 110 123 134 - - -- -
82 98 114 128 139 - - - -
86 102 118 133 -- -- -- -- --
89 106 123 138 -- -- -- -- --
92 110 128 - - - - -- -
95 114 133 - - - -- - -
98 118 138 -- -- -- -- -- --
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 5.5 inches

Applicable Counties: Cowley , Franklin, Greenwood, Miami, Osage

5555:3:5 5:51:0.5:5 3:11:55:5 5:5295:5:5:52555-:-:5:3055-:5:5:35155: AG :5545:5: ;:;ép;:; ::5B: :5:6.0:5:é

14 25 35 44 51 57 62 67 73 79 85 91
15 26 36 46 53 59 65 71 78 84 90 96

15 27 38 48 56 62 69 76 83 90 96 102
16 28 39 50 59 66 73 81 88 95 102 108
16 29 41 52 62 69 77 85 93 100 107 114
17 31 44 55 65 73 81 90 98 106 113 120
18 33 46 57 68 76 85 95 104 112 119 126

19 34 48 60 71 80 89 100 110 118 126 133
20 36 51 63 74 84 94 106 116 124 132 --
21 38 54 66 78 89 100 112 122 130 -- --
22 39 56 69 82 94 106 118 128 137 -- --
22 40 58 72 85 98 111 123 134 -- -- --
23 42 61 75 89 103 116 128 140 - -- --
24 44 64 79 93 108 122 134 - -- -- --
24 45 66 82 97 113 127 140 -- -- -- --
25 47 69 85 101 117 132 -- -- -- -- --
26 48 71 88 105 121 137 -- -- -- -- --
27 50 74 91 109 126 -- -- -- -- -- -
27 51 76 94 113 130 -- -- -- -- -- --
: E 28 53 79 97 117 135 -- -- -- -- -- --
e 29 55 82 101 122 140 -- -- -- -- -- --
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 5.6 inches

Applicable Counties: Anderson, Coffey, Linn, Woodson

10

:1:5:;: e

0180 Bhpi A ]:::5B:::9:::60:
15 26 35 44 52 59 65 72 78 84 89 94
15 27 37 47 55 62 68 75 82 88 94 99
16 28 39 49 58 65 72 80 87 93 99 104
17 29 41 51 61 69 76 84 92 98 104 | 110
17 30 43 53 63 72 80 88 %6 103 | 110 | 116
18 32 46 56 66 75 83 92 101 | 108 | 115 | 122
18 33 48 59 70 79 87 96 106 | 113 | 120 | 127
19 35 50 62 74 84 92 101 | 111 | 119 | 126 -
21 37 53 66 78 89 98 107 | 117 | 126 | 133 -
21 39 56 69 81 93 104 | 113 | 123 | 133 - -
22 41 59 72 85 97 109 | 119 | 129 - - -
22 42 61 75 89 102 | 114 | 125 | 135 - - -
24 44 63 78 92 106 | 119 | 130 - - - -
Bi: 24 45 65 80 95 110 | 124 | 135 - - - -
“ig4: 25 46 67 83 99 114 | 129 - - - - -
-85 25 47 69 86 103 | 119 | 134 - - - - -
S186 26 49 72 90 107 | 124 | 139 . - - - -
27 51 75 94 112 | 129 - - - - - -
189 28 53 78 97 116 | 134 - - - - - -
i geill 29 55 81 100 | 120 | 139 - - - - - -
A0 30 57 84 104 124 143 - - - - - -
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 5.7 inches

Applicable Counties: Allen, Bourbon, Chautauqua, Elk, Wilson

5555:3:5 5:51:0.5:5 3:11:55:5 5:5295:5:5:52555-:-:5:3055-:5:5:35155: AG :5545:5: ;:;ép;:; ::5B: :5:6.0:5:é

17 27 36 45 53 60 67 74 80 86 92 97
18 28 38 48 56 64 71 78 85 91 97 103
18 29 40 51 60 68 76 83 90 96 103 109
18 30 42 53 63 71 79 87 94 101 108 114
18 31 44 56 66 74 82 91 99 106 113 120
19 33 a7 59 69 78 86 96 104 111 119 126
19 34 49 61 72 81 89 100 109 116 124 131
20 36 52 64 75 85 94 105 114 122 130 --

21 38 55 67 79 90 100 111 121 129 -- --
22 39 57 70 82 94 105 117 128 136 -- --

22 40 59 73 86 99 111 | 123 | 135 - - -
23 42 62 76 90 104 | 117 | 129 - - - -
24 44 65 79 94 108 | 122 | 135 - - - -
25 46 68 82 98 113 | 127 - - - - -
26 47 70 85 102 | 117 | 132 - - - - -
27 49 73 88 106 | 122 | 138 - - - - -
27 50 75 91 110 | 127 - - - - - -
28 52 78 95 115 | 132 - - - - - -
iggiifl 29 54 80 98 119 | 137 - - - - - -
e 30 56 83 101 123 - - - - - - -
el 31 58 86 105 128 - - - - - - -
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 5.8 inches

Applicable Counties: Crawford, Montgomery, Neosho

5% FEEE] EEE Lo BERY R F-RRS EEEY - EEEE CEET - TERE R AT Tk PR SR LEhH] SE0r. < FEH] EEE-) EEH R TEeS L. CHEE
16 28 39 48 56 63 70 76 81 87 93 99
16 29 40 50 58 66 73 80 86 93 99 105
17 30 42 52 61 69 77 84 91 99 105 111
18 32 44 55 64 72 80 88 96 105 111 118
18 33 46 57 67 76 84 93 102 111 117 124
19 34 48 60 70 79 88 98 107 116 123 130
20 35 50 62 73 82 92 103 113 122 129 136
20 36 52 65 77 87 97 109 119 129 135 -
22 38 55 68 80 91 102 115 126 136 -- --
23 40 58 71 84 96 108 121 132 -- -- --
23 41 60 74 88 100 113 126 138 - - --
24 43 63 78 93 105 119 132 - - -- --
25 45 66 82 97 110 125 138 - -- -- --
26 47 69 85 101 115 131 - -- - -- --
26 49 72 88 105 120 136 -- - - -- -
27 51 75 92 109 125 -- - - - - -
27 53 78 95 113 130 -- -- -- -- -- --
29 55 81 98 117 135 -- -- -- -- - --
30 57 84 101 121 140 - - - - -- -
30 58 86 104 125 -- -- -- -- -- -- --
31 60 89 107 129 -- -- -- -- -- -- --
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Table KS2-17 (continued) Peak Rates of Discharge (in cfs) for Small Watersheds Using Type II
Storm Distribution and Moderate Slopes (3-7%)

10-Year, 24-Hour Rainfall of 5.9 inches

Applicable Counties: Cherokee, Labette

5 EEEE B [ RS o RS FEY - CHEEE FEEY - TEEE EE: CREE Tk oA hE SE . SEE SR SEH EEE.- VEEEE EEEL- - BEEE EELS P S
17 29 39 50 57 64 72 78 85 92 98 103
17 30 41 52 59 67 76 82 90 97 103 108
18 31 43 54 62 71 80 87 95 102 108 114
19 33 46 57 65 75 84 92 100 108 114 121
19 34 48 59 68 79 88 97 105 113 120 128
20 36 50 61 71 83 92 101 110 119 126 134
20 37 52 64 75 87 97 106 115 125 133 --
21 39 55 68 79 97 102 112 121 132 - --
22 41 58 71 83 96 107 118 127 - - -
23 42 60 74 87 100 112 125 134 -- -- --
24 44 63 77 91 105 118 130 -- -- -- --
24 45 66 80 95 110 124 135 -- -- -- --
25 46 69 83 99 114 129 -- - -- -- -
26 48 72 86 104 119 135 -- -- -- -- --
27 50 75 90 109 124 140 -- - - -- --
27 52 78 93 113 129 -- -- -- -- -- --
28 54 81 97 117 134 -- - -- -- -- --
30 56 83 100 121 138 -- -- - -- -- --
31 58 86 103 125 - -- -- -- -- -- -
31 59 89 106 129 -- -- -- -- -- -- --
31 61 91 109 133 -- -- -- -- -- -- --
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KS650.284 Procedure for estimating
conservation practice effects on
water conservation

(a) General

This procedure can be used to estimate the
effects of conservation practices on the
conservation of water available for plant
growth. The portion involving terraces is
based on the annual mean runoff using
runoff curve numbers. It does not measure
the effectiveness of terraces in controlling
runoff from intense storms.

The portion involving crop residue is based
upon experimental data at four locations in
the Great Plains area. The mulch is most
effective in reducing evaporation but also
controls runoff to some extent.

(b) Effect of terraces on runoff

(1) Determine the weighted Antecedent
Runoff Condition (ARC) Il runoff curve
number for conditions existing prior to
applying terraces and after terraces are
installed. Use data in Table KS2-1 and
procedures on Form KS-ENG-137 and
KS-ENG-137a, Hydrologic Summary Sheet,
or Form KS-ENG-137b.

(2) Determine the normal annual
precipitation from Table KS2-6.

(3) Enter the curve on Figure KS2-2,
KS2-3, KS2-4, or KS2-5 with the normal
annual precipitation and the weighted runoff
curve number and read the mean annual
runoff in inches before and after terracing.

(4) The difference in the mean annual
runoff, before and after terracing, indicates
the effectiveness of the terrace in
conserving water.

(c) Effects of crop residue on
evaporation and runoff

(1) Determine the average annual amount
of crop residue in pounds per acre. This
should be the pounds of residue on the soll
surface at approximately the middle of the
residue management operations. Start with
the amount of residue immediately after
harvest and estimate the residue losses
from planned tillage operations through the
first half of the tillage program. This should
give the average amount of crop residue for
the operator's residue management
program. Table 2, Residue Reduction by
Type of Activity, in Kansas Construction
Specifications 344, Residue Management,
Seasonal, can be used to make the annual
residue estimates.

(2) Determine the normal annual
precipitation from Table KS2-6.

(3) Enter the curve on Figure KS2-6 with
the crop residue in pounds per acre and
normal annual precipitation in inches and
read the moisture level in inches.

(d) Effect of both terraces and crop
residue on water conservation

The effect of both terraces and crop residue
on water conservation is the sum of the
individual effects:

KS650.284(b)(4) + KS650.284(c)(3)

(e) Example 1

Given: A 160-acre field in Scott County has
115 acres of soil classified as Keith
silt loam and 45 acres of Randall
clay. The crop rotation is wheat and
summer fallow. Tillage operations
result in a clean-tilled surface.

(1) Determine the mean annual runoff from
the untreated field.
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Compute the weighted runoff curve number:

Keith silt loam is hydrological soil group
B (from page 2-60) with a runoff curve
number of (84 + 74) / 2 =79 (from
Table KS2-1, for fallow and small grain
with no terraces).

Randall clay is hydrological soil group D
(from page 2-71) with a runoff curve
number of (92 + 85) / 2 = 88.5 (from
Table KS2-1, for fallow and small grain
with no terraces).

Weighted runoff curve number = [(79 x
115 acres) + (88.5 x 45 acres)] / 160
acres = 81.7--use 82.

Determine the normal annual precipitation
for Scott County from Table KS2-6. This
amount is 20.2 inches.

Enter Figure KS2-5 with an annual
precipitation of 20.2 inches and a runoff
curve number of 82 and read the mean
annual runoff as 1.2 inches.

(2) Determine how much runoff is
conserved by adding storage-type terraces
to the 160-acre field.

Compute the weighted runoff curve number.

The runoff curve number for the "B" soil
is 60 (from Table KS2-1 for storage-type
terraces).

The runoff curve number for the "D" soil
is 70 (from Table KS2-1 for storage-type
terraces).

Weighted runoff curve number = [(60 x
115 acres) + (70 x 45 acres)] / 160 acres
= 62.8--use 63.

Enter Figure KS2-5 with an annual
precipitation of 20.2 inches and runoff curve
number of 63 and read the annual runoff as
0.09 inch.

The runoff saved by the terraces is the
difference between the runoff from the
treated and untreated field:
KS650.284(b)(3) - KS650.284(c)(2)
This value is 1.2 - 0.09 = 1.1 inches.

(3) Determine how much water is
conserved by 2,500 pounds per acre of crop
residue.

Enter the curve on Figure KS2-6 with 2,500
pounds per acre of crop residue and a
normal annual precipitation of 20.2 inches.
Read the moisture saved as 1.2 inches.

(4) Determine how much water is
conserved by using storage terraces and
2,500 pounds of crop residue as compared
to an untreated field.

The water conservation is the total of water
saved by the terraces and water saved by
the residue:

KS650.284(c)(3) + KS650.284(d)

This value is 1.1 + 1.2 = 2.3 inches.

The acre-feet of water conserved = (2.3
inches) x (1 foot/12 inches) x (160 acres) =
31 acre-feet.

(f) Example 2

Given: The field in Example 1 is tilled by
methods that leave 750 pounds per
acre of crop residue on the surface.

Determine how much water is saved by
increasing the crop residue to 3,000 pounds
per acre.
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Enter the curve on Figure KS2-6 with 750 The effect of increasing the crop residue on

pounds per acre of crop residue and a the surface from 750 to 3,000 pounds per

normal annual precipitation of 20.2 inches. acre is the difference in moisture saved

Read the moisture saved as 0.4 inch. between the two residue levels:
KS650.284(b)(2) - KS650.284(b)(1)

Enter the curve on Figure KS2-6 with 3,000 This value is 1.4 - 0.4 = 1.0 inch.

pounds per acre of crop residue and a
normal annual precipitation of 20.2 inches.
Read the moisture saved as 1.4 inches.
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Figure KS2-6 Moisture Saved by Crop Residue (Includes Evaporation and Runoff)
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