FDM 13-10 Attachment 1.1 Flood Design Frequency Selection Chart

Flood Design Frequency Selection Chart

Design Frequency - Years

Rural Class Urban Class
Urban Urban
STH/CTH (1
M STH/CTH STH Streets 1, Expressways &
T1,T2, T3, T4, T5, T6 (2) T7 (3) 2,3,4,5, Freeways 1, 2, 3

Drainage
Structures

Bridges & Box

See FDM 13-10-1, discussion of Major Drainage Structures Culverts
Underpass
50 50 50 50 50 Storm Sewers
Main or Primary
25 50 50 50 50 Channels
Cross Drain Pipe
25 25 50 50 50 Culverts
Side Drain Pipe
25 25 25 25 25 Culverts
Side Ditches and
25 25 25 25 25 Channels
Median Ditches
X X 25 X 25 and Channels
10 (4)
Check Urban Gutters,
Inlets and Storm
X X X 25Yr. 25 Sewers

(1) All state trunk highways with design ADT under 1500 and all county trunk highways with design ADT

under 4000.

(2) All state trunk highways with design ADT of 1500-7000 and all county trunk highways with design ADT
over 4000.

(3) All state trunk highways with design ADT of over 7000.
(4) See FDM 13-25-20
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https://wisconsindot.gov/rdwy/fdm/fd-13-10.pdf#fd13-10-1
https://wisconsindot.gov/rdwy/fdm/fd-13-25.pdf#fd13-25-60

FDM 13-10 Attachment 1.2 Probability of Flood Occurrence (Table)

PROBABILITY OF FLOOD OCCURRENCE

Percent Chance of Equaling or Exceeding such a

Flood at Least Once in This Many Years

Recurrence Interval

50 25 10 Any 1
100 Years Years | Years | Years Year (Years)
- 99 93 65 10 10
08 87 64 34 4 25
87 64 40 18 2 50
64 40 22 10 1 100
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FDM 13-10 Attachment 1.3 Probability of Flood Damage Before Payment of 25-Year Mortgage

PROBABILITY OF FLOOD DAMAGE BEFORE
PAYMENT OF 25 YEAR MORTGAGE

CHANNEL., FLOODPLAIN, AND FLOOD-PRONE HOUSES

NOTE: VERTICAL DIMENSIONS ARE GREATLY
EXAGGERATED RELATIVE TO D
HORIZONTAL DIMENSIONS

FLOOD-PRONE
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FLOODLAND

RISK OF FLOODLAND OCCUPANCY

House Percent Probability of
Position in Floodplain— | Percent Probability of First Floor or More
First Floor Coincident First Floor or More Damage Before 25-Year
Identification With: Damage in Any Year Mortgage is Paid
A 5-Year Recurrence 20.0 99.6
Interval Flood Stage
B 10-Year Recurrence 10.0 92.8
Interval Flood Stage
c 25-Year Recurrence 4.0 64.0
Interval Flood Stage
50-Year Recurrence
D 2. .
Interval Flood Stage 0 400
E 100-Year Recurrence 1.0 22.2
Interval Flood Stage

Source: SEWRPC.
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FDM 13-10 Attachment 5.1 Area Limits for Peak Discharge Methods

Area Limits for Peak Discharge Methods

Rational

Urban Hydrology for Small Watershed, NRCS -TR-55
[
USGS Flood - Frequency Equations for Wisconsin, “Conger”

————————————

Gaging Station Data

0 2 4 6 8 10 12 14 16

Basin Area in 1000’s of Acres
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FDM 13-10 Attachment 5.2 Runoff Coefficients (C), Rational Formula, and Runoff Coefficients for Specific Land Uses

Detail A - Runoff Coefficients (C), Rational Formula

Hydrologic Soil Group
Percent A B c D
Impervious | Slope Range Percent Slope Range Percent Slope Range Percent Slope Range Percent
Land Use Area 0-2 2-6 6 & over 0-2 2-6 6 & over | 0-2 2-6 6 & over | 0-2 2-6 | 6 & over
Industrial 90 0.67 | 0.68 0.68 0.68 | 0.68 0.69 0.68 | 0.69 0.69 0.69 | 0.69 0.70
0.85 | 0.85 0.86 0.85 | 0.86 0.86 0.86 | 0.86 0.87 0.86 | 0.86 0.88
Commercial 95 0.71 0.71 0.72 0.71 0.72 0.72 0.72 | 0.72 0.72 0.72 | 0.72 0.72
0.88 | 0.89 0.89 0.89 | 0.89 0.89 0.89 | 0.89 0.90 0.89 | 0.89 0.90
High Density 60 0.47 | 0.49 0.50 0.48 | 0.50 0.52 0.49 [ 0.51 0.54 0.51 | 0.53 0.56
Residential 0.58 | 0.60 0.61 0.59 | 0.61 0.64 0.60 [ 0.62 0.66 0.62 | 0.64 0.69
Med. Density 30 025 | 0.28 0.31 0.27 | 0.30 035 |0.30] 033 0.38 0.33 | 0.36 0.42
Residential 0.33 | 0.37 0.40 0.35 | 0.39 0.44 0.38 | 0.42 0.49 0.41 | 0.45 0.54
Low Density 15 0.14 | 0.19 0.22 0.17 | 0.21 0.26 0.20 | 0.25 0.31 0.24 | 0.28 0.35
Residential 0.22 | 0.26 0.29 0.24 | 0.28 0.34 0.28 | 0.32 0.40 0.31 | 0.35 0.46
Agriculture 5 0.08 | 0.13 0.16 0.11 0.15 0.21 0.14 | 0.19 0.26 0.18 | 0.23 0.31
0.14 | 0.18 0.22 0.16 | 0.21 0.28 0.20 | 0.25 0.34 0.24 | 0.29 0.41
Open Space 2 0.05 | 0.10 0.14 0.08 | 0.13 0.19 0.12 | 0.17 0.24 0.16 | 0.21 0.28
0.11 0.16 0.20 0.14 | 0.19 0.26 0.18 | 0.23 0.32 0.22 | 0.27 0.39
Freeways & 70 0.57 | 0.59 0.60 0.58 | 0.60 0.61 0.59 | 0.61 0.63 0.60 | 0.62 0.64
Expressways 0.70 | 0.71 0.72 0.71 0.72 0.74 0.72 | 0.73 0.76 0.73 | 0.75 0.78
Detail B - Runoff Coefficients for Specific Land Use
Hydrologic Soil Group
A C D
Slope Range Slope Range Slope Range Slope Range Percent
Percent Percent Percent
Land Use 0-2 |26 | 6&over [ 0-2 [ 26 [ 6&over | 0-2 | 2-6 | 6 &over | 0-2 | 2-6 | 6 & over
Row Crops .08 | .16 .22 12 1 .20 27 15 | .24 .33 19 | .28 .38
.22 | .30 .38 26 | .34 44 .30 | .37 .50 34 | .41 .56
Median Stripturf .19 | .20 .24 19 | .22 .26 .20 | .23 .30 .20 | .25 .30
24 | .26 .30 .25 | .28 .33 .26 | .30 .37 .27 | .32 .40
Side Slopeturf .25 .27 .28 .30
.32 .34 .36 .38
PAVEMENT
Asphalt .70 - .95
Concrete .80 - .95
Brick .70 - .80
Drives, Walks .75-.85
Roofs .75-.95
Gravel Roads .40 - .60
Shoulders

NOTE: The lower C values in each range should be used with the relatively low intensities associated with 2 to 10-year
design recurrence intervals whereas the higher C values should be used for intensities associated with the longer 25 to 100
year deign recurrence intervals.
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FDM 13-10 Attachment 5.3 Time of Concentration of Small Drainage Basins (Nomograph)

TIME OF CONCENTRATION OF SMALL
TC
DRAINAGE BASINS .

H(FT.)
= 500
3 EXAMPLE Te (MIN.)
= 400 ) 200
= 300 Height Hy} = 200 Ft. =
- Length Ly = 2500 Ft. — 150
5~ 200 . =
= BN Tey = 8 1/2; mod. to 10 min. - 0o
ﬁ — 150~ —
3E L(FT ) = 80
— 100 . -
w \5*4/%0 — 10,000 — 60
2 F N = - 50
<[ N = —- 40
— S50 ™~ — 5,000 =
|'_ \ o ) =z :—_
Z — 40 — o E 30
o ~ JF HE ps
a — 30 . \g.._:g'ooo E—_E 20
£ | o Note: o I EE
e Use nomograph T. for natural =E Z'OQ w15
w basins with well defined channels, u F ),500 ~ % —
- for overland flow on bare OE ~ 8 E
= h d for mowed grass road- I | gl
v earth, an g = 1,000
g — side channels. o 1-5 g
- For overland flow, grassed sur- & |- —
% - faces, multiply T. by 2. -~ E — &
— t— 5 For overland flow, concrete or T 500 Hi—s
T | 4 asphalt surfaces, multiply T¢ s
— — 4
= by 0.4. . 2 300
L:i:J — 3 For concrete channels, multiply % - |3
Te by 0.2, L 200
— 2
— 150 — 2
— 100 B
—

Based on study by P. Z. Kirpich,
Civil Engineering, Vol. 10, No. 6, June 1940, p.362
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Adams County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8 Ashland County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration {min) Duration (min)
Rl fyr) 5 10 15 30 s0l 120] 180] 30| 720| 1aa0 Rl yr) 5 10 15 30 60| 120 180] 360] 720] 1440
1yr 220 s08l 22z 18s] 108l o062l o0a7l o023 o017l o010 1yr ass| 282| 228 160 103] o064 048] o029 o017 o010
2-yr as0] 354 288 198] 125 o077 o057 03¢ o020 o011 :""r ::: i-:g ;;g ;-iz i;: g-;; gg; g.i: g.zg g.ﬁ
5yr 6500 438] 356 246 160 093] o07s] o043 o024 o014 1;"_’ T B
10-yr 506 510] 416] 288 192 120 os0] os52] o020 o0us e : : : : : : - : : :
25-yr 220 61s| 502 350l 23s| 1s1] 11s| o067 038|020 25-yr 840] 618 s504] 3s52] 220 142 106 o64] o038 o022
5041 272l 708l s78] a0zl 273 17a] 137| o0s0l 023 o023 50-yr 960 702| s72] aoo| 2s1] 1s2] 1220 o07s] o045 o026
10041 1092|708l 6sa| asal s20] 2071 180 ooal osol o027 100-yr 1080 786 640 448 294 182] 138 o088 o052 031
Adams Co. IDF Curve Ashland Co. IDF Curve
10.0 10.0 _.\
5.0 %Q\ 50 §§§
. \§\ : AR
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g 10 ‘Q \\\ . — s g N — 5y
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Barron County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Bayfield County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration (min) Duration {min)
Rl (yr) 5 10 15 30 60 120 180 360 720 1440 RI (yr) 5 10 15 30 60 120 180 360 720/  1440]
1-yr 432[ 318 260 180/ 118 o071 053] 031 0.18| 0.10] 1-yr 408 284| 240| 164| 105 065 048 028 017 0.10|
2-yr 516 378 3.08] 212 138 o0a8s 063 037 021 012 2-yr 468| 342 280 192 124 076 056 033 020 o011
5-yr 648 474 384 2868 174 107 080 o047 027| 015 S-yr 588 432 3.48| 242 154| 094 o070 042 025 0.14
10-yr 756 552 448 312 203 125 093] o055 031 017 10-yr 6.84) 504{ 408 282 181 111] 083 050 030 017
25-yr 9.00 6.60 5.36 3.74 2.43 1.50 112 0.66 0.37 0.21 25-yr 8.28 65.06 4392 3.40 2.20 1.35 102 0.62 0.38 0.22
50-yr 1020 744 604 422 274 189 125 074 042 024 50-yr 936 684 556/ 386 252| 155 118 073 044 026
100-yr 11.28 8.28 672 4.70 3.04 1.87 1.39 0.82 0.48 0.27 100-yr 10.56 7.68 5.24 4.34 2.85 1.77 1.35 0.34 0.52 0.30]
Barron Co. IDF Curve Bayfield Co. IDF Curve
10.0 —\ 100 -
50 ﬁ:\\\\ 5.0 \\\\\
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Duration (min) Duration (hr) Duration {min) Duration (hr)
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Brown County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Buffalo County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration (min}) Duration (min)
Rl (yr) 5 10 15 30 60| 120| 1s0| 360 720 1440 Rl {yr) 5 10 15 30 60| 120] 180 360| 720/ 1440
1-yr 360 264 216 146 095 058 043 o026 015 o009 1-yr 432 324 260 180 119 o074 o055 033 o018 o010
2yr 432| 318 256 178 112| ose8| o050 029 017 0.0 2-yr s.2g| 384 312 218 141 o087 o065 o038 o022 o012
5-yr ss2|  402] 324 224 140 o084 o061 o038 o021 o012 5-yr 660 48s] 398 278 1m0 111 o082 048] o027 01s
10-yr 648 474 384 264 163 098] o070 o041] o025 o014 10-yr 792 s576] aes8| 330 214 132 o097 o057 o033 o018
25-yr 780 570 4s4] 318 195 117 o084 o0s0] o030 o018 25-yr 960 702 572 402] 283 163 122 o072 o041 o022
50-yr 876] 642 524 360 221 131] o085 oss| 034 o020 50-yr 1082 798| 652| 458 304 150| 143 085 048 036
100-yr o84 720 s588 402] 247 145 106 063 039 023 100-yr 12.36| 900 732| s516| 347 218 165 089) 056) 031
Brown Co. IDF Curve Buffalo Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Burnett County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Calumet County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume &

Duration (min) Duration (min)
RI [yr) 5 10 15 30 60| 120 180 360 720| 1440 RI [yr) 5 10 15 30 60 120 180 360 720| 1440
1-yr azz| =312 258 178] 114 o070l o051 o030 o018 010 1-yr 372| 276 220 152 098] o061 0as| o027 018 o009
2-yr soa| 372 =04 212 138 o8¢l os2] o038 o021 o012 2-yr aa4| 324 264 180 115 o070| o052 o031 o018] o010
S5-yr 636 468 380 266 173 108] 079 o048 o026 o015 5-yr 564 a14| 338 228 143 o087 o063 o038 022 o013
10-yr 7.44] s5as| aaa] 310 202 125 o093 ose4] o031 o017 10-yr 660 aso| 392 288 167 100 073 o043] o028 015
25-yr 888 648 528 368 242 150 112 o068/ o038 o021 25-yr 702| 582 a7z 320 200 120 o088 o052 032 o019
50-yr ogsa| 7.26| 528 e12| 271 16a| 126] o075| o043 o024 50-yr goo| 654 532 362 228 135 o0s99| os0| 038 o022
100-yr 1092 798| 652| 454 300/ 187] 141 o084 o043 027 100-yr 996| 7.32| 596 408 252 151 111| 067 043] 035
Burnett Co. IDF Curve Calumet Co. IDF Curve
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November 15, 2019 Attachment 5.4 Page 4



FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Chippewa County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8 Clark County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8
Duration (min) Duration (min)
Rl (yr) 5 10 15 30 60 120 180 360 720 1440 Rl (yr) 5 10 15 30 60 120 180 360 720{ 1440
1-yr 408 3.00 2.44 168 1.09 0.67 0.50 0.30 0.18 0.10| 1-yr 4.08 3.00 2.44 1.66 1.06 0.65 0.49 0.29 0.18 0.10|
2-yr 492 3.60 2492 2.00 1.30 0.80 0.60 0.35 0.20 0.12 2-yr 4.92 3.60 2.92 2.02 1.29 0.79 0.58 0.35 0.20 0.12
S-yr 5.24 456 3.68 254 166 1.02 0.76 0.45 0.25 0.14 5-yr 6.36 462 376 258 167 1.02 0.76 0.44 0.25 0.14]
10-yr 7352 5.40 436 3.02 1497 1.22 091 053 0.30 017 10-yr 7.44 546 444 3.08 2.00 1.23 0.91 0.53 0.29 0.16
25-yr 9.00 6.60 5.36 3.72 2.43 1.51 1.12 0.65 0.37 0.20| 25-yr 8.00 6.60 5.40 3.74 247 153 114 0.66 0.36 0.20]
S50-yr 10.32 7.56 B6.16 4.30 2.81 1.74 1.30 0.76 0.42 0.23 50-yr 10.32 7.56 612 426 2.84 178 133 077 042 0.23
100-yr 11.76 8.64 7.00 4.88 3.21 1.99 1.48 0.87 0.48 027 100-yr 1152 3.456 5.88 4 80 3.23 2.03 153 0.89 0.48 0.26
Chippewa Co. IDF Curve Clark Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Columbia County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Crawford County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration (min) Duration (min)
RI [yr) 5 10 15 30 60 120 180 360 720 1440 Rl [yr) 5 10 15 30 60 120 180 360 720 1440
1-yr 432 318 256 180 115 o070 o051 o030 o018 o010 1-yr 468 336 276 186 113] o073 o055 033 o019 o011
2-yr 492| 360 222| 204) 132/ o081 o060 o035 o020 o012 2-yr 540/ 390 3200 215 140 o086 064 038 022 o012
5-yr 600 438 356 250/ 163 101 075 o044 025 o014 5-yr 660 486 392 268 175 108 081 o048 027 o015
10-yr 696 510 412 288) 191 119| o083 o052 o029 o017 10-yr 768 564 460 314 207| 129 o097 o057 o032 018
25-yr 828| 606 496 346 231 145 109] o064 036 o020 25-yr o924 678 =548 378 254 158 121 073 o041 o023
50-yr 048] 690 560 384| 265 167 127 o075 042 o024 50-yr 1044| 768| 624 430 292 185 142 086 048] o027
100-yr 1056| 774| 632 442 300l 190] 145/ 086 048 027 100-yr i176) 858| 700 484) 333 212 165 101| 058 032
Columbia Co. IDF Curve Crawford Co. IDF Curve
10.0 10.0 _\%
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Dane County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Dodge County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration (min) Duration (min)
RI [yr) 5 10 15 30 60 120 180 360 720 1440 Rl (yr) 5 10 i5 30 60 120 1B0 360 720 1440
1-yr 456 3.30 263 183 119 072 053 0.31 0.18 0.10| 1-yr 4038 3.00 244 168 1.07 0.65 0.43 0.29 017 0.10|
2-yr 5.16 378 3.08 214 138 0.84 0.62 0.36 0.21 01z 2-yr 492 3.60 2492 202 1.29 079 0.53 0.34 0.20 011
5-yr 5.24 462 372 2.60 1.70 1.05 0.78 0.45 0.26 0.15 5-yr 6.24 456 368 2.56 165 101 0.75 0.43 0.24 0.14]
10-yr 7.20 5.28 432 3.00 198 1.23 0.92 0.54 0.30 0.17 10-yr 7.20 5.28 432 3.00 195 1.20 0.89 0.51 0.28 0.16
25-yr 8.64 B6.30 516 3.60 238 1.49 113 0.66 0.37 021 25-yr 8.64 5.30 5.12 3.58 235 146 1.09 0.63 0.34 0.19
50-yr 972 7.14 5.84 406 271 170 1.29 076 0.43 0.24] 50-yr 8972 7.08 576 4.00 266 166 1.25 073 0.40 0.23
100-yr 10492 8.04 6.52 456 3.06 192 146 0.87 0.49 0.28 100-yr 10.68 7.80 6.36 4.42 2.97 1.87 141 0.83 0.46 0.26
Dane Co. IDF Curve Dodge Co. IDF Curve
10.0 ——\ 10.0 —\
" §S\ 50 %g\
— ) -y — — -y
5 \\;\ M £ \\\\h\ :
3 — 3 \ — -"IT
£ 1, \\\‘k ey 5 4 NN .
L NN \ i NN ¥
c \ c Y
= \\\ —10r = \\ — 10T
£ os NN = £ os N
& \ e 50y & \\ S
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0.1 0.1
5 10 15 30 60 2 3 ] 12 24 5 0 15 30 60 2 3 B 12 24
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Door County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8 Douglas County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8
Duration {min) Duration (min)
RI (yr) 5 10 15 30 60| 120/ 180/ 360 720[ 1410 Rl [yr) 5 10 15 30 60| 120 180/ 360] 720 1440
1-yr 360 264 216 148 094 o058 042 o025 014] o008 1-yr 408 306 244 170 109] o067 o050 o030 017 o010
2-yr 420 306 2521 172 109 o068 049 o029 017 o010 2-yr 492| 3eo0| 292 202 130 o080 o053 o035 o020 o012
5-yr 516/ 3.84| 312 212 134 o081 o059 o035 o021 o012 5-yr 612| aso| 364 254 164 100 074 o044 o026 015
10-yr 612 444 364 248 156 o094 o069 o041] o024 014 10-yr 720 522 424 298| 193 118 o088 o052 031 017
25-yr 744 s54o| 440 300 188 113 o083 o050 o030 o017 25-yr 852 630 512| 358 233 144 108 o065 038 o021
50-yr 840 618 so0a| 344 215 129 o0ss| os7] o038 o020 50-yr 072 708 =578 ao0al 265 16s| 124 o075 o0a4] o025
100-yr 960 696/ 568 388 243 145| 108 o065 039 o023 100-yr 1080 792 640 450| 298 186 140/ o085 050 o028
Door Co. IDF Curve Douglas Co. IDF Curve
10.0 10.0 _.,.\
50 &\‘\\\ 50 %"‘Q\
< \%\ z \%\
£ \\\\\ — ey T \\Q\ Toyr
: A — : NG —2
2 10 \\&:b\ — 5y £ 10 \\t‘ §k\ >
£ NN £ AN
£ :\\ e 10T = \\ e 104
..E 05 \\ e 25T -E 05 \\\ e 35T
£ =
& \\ ——5Oyr & \\ e S0y
§ 100-yr \ 100-yr
01 01
5 10 15 30 6 2 3 6 12 24 5 10 15 30 60 2 3 6 12 24
Duration (min) Duration (hr) Duration {min) Duration (hr)
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Dunn County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Eau Claire County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration [min) Duration (min)
RI {yr) 5 10 15 30 60 120 180 360 720| 1440 RI {yr) 5 10 15 30 &0 120 180 360 720| 1440
1-yr a44| 324 264 178 1.15 0.71 0.53 0.31 0.18 0.10) 1yr 432 3.12 2.56 1.76 114 o070| o052 0.31 0.18 0.10)
2-yr 5.16 3.78 3.08 2.10| 135 0.83 0.62 0.36 0.21 0.12 2-yr 504 372 304 210 135 0.83 0.62 0.36 0.21 0.12
5-yr 6.60| 480 3.88 2.66 1.71 1.05 0.78 0.46 0.26 0.15 5-yr 6.48 468 384 266 174 107 0.80| 047 0.26 0.15
10-yr 7.68 64| 460 314 202 124 0492 054 031 0.17 10-yr 756 558 452 314| 207 1.29 0.96 0.56 0.31 0.17
25-yr 9.36 6.84| 556 3.82 247 152 1.14| 067 0.38 0.21 25-yr 9.24| 678 5.52 3.86 2.56 160 120/ o070/ 039 0.21
50-yr 10.68 7.80| 6.36 436 2.85 1.76 1.32 0.78 0.45 0.25 50-yr 10.68 7.80| 632 442 297 1.86 1.40| o082 0.45 0.24)
100-yr 12.00] 882 7.16 494] 324| 201 1.51 080/ 051 0.28 100-yr 12.00 882 7.16 5.02 3.39 2.14| 162 0.95 0.52 0.28
Dunn Co. IDF Curve Eau Claire Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Florence County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Fond du Lac County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration {min) Duration {min)
RI (yr) 5 10 15 30 &0 120 180 360 720| 1440 Ri (yr) 5 10 15 30 &0 120 180 360 720| 1440,
1-yr 336 2.46 204 142 092 057 0.42 0.25 0.15 0.09 1-yr 3B4| 282 228 156 101 0.62 0.46 0.28 0.16 0.09
2yr 396 288 236 166 108 0.66 0.49 0.29 017 0.10 2yr 456 336 272 188 120 073 054 032 0.19 011
S-yr 492 3.66 296 2.08 1.35 0.83 0.61 0.36 021 012 S-yr 576 420 344| 236 150 091 0.67 0.39 0.23 0.13
10-yr 5.88 432 3.48 2.46 159 0.98 072 0.42 024 014 10-yr 672 498 404 278 176 107 079 0.46 0.27 0.15
25-yr 720| 5322 424| 300| 194 120 089 052 0.29 017 25-yr 816 54| 484| 334 213 129 095 0.56 0.33 0.19
50-yr 8.16 6.00| 4383 3.42 223 138 1.03 060 034 019 50-yr 924| 672 5.48 378 241 1.47 1.09 0.65 0.38 0.22
100-yr 924| 678 552 3.88 254 157 117 0.68 0.39 0.22 100-yr 1020 750/ 612 4200 270| 166 124| 074 044 026
Florence Co. IDF Curve Fond du Lac Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Forest County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8 Grant County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8
Duration (min) Duration (min)
Rl {yr) 5 10 15 30 60| 120 180 360 720/ 1440 Rl {yr) 5 10 15 30 60| 120] 180 360 720/ 1440
1-yr 336 240 196 142 o093 o058 o043 o026 015] o009 1-yr 432 324 260 184 1200 o074 o055 033 o020 o011
2-yr 396 288 232 168 110 o068 o050 o030 017 o010 2-yr si6| 378 304| 216 140 o087 o064 038 o022 013
Syr 492| 360 292 212 139 o085 o063 037 o021 o012 S-yr 64| 474] 384] 272 177 109] o081 o047 o027 o015
10-yr s88| 426] 348 252 164 101 o075 o044] o025 o014 10-yr 756 =558 452 320 210 130 o097 o057 032 018
25-yr 708 s522| 424 306 201 124 o092 o054] 031 o017 25-yr 9.24| 678 552 390 261 163 123 073 o041 023
50-yr 816 600 488 352 231 143] 106 o0s2] 035 o020 50-yr 1068 780 632 448 304] 192 146| o087 o049 o027
100-yr 924/ 678 552 3908 262 163 121 o071 o041] o023 100-yr 1212 882 7200 s510| 350/ 223 171] 103 058 032
Forest Co. IDF Curve Grant Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Green County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Green Lake County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration {min) Duration (min)
Rl [yr) 5 10 15 30 60 120 180 360 720( 1440 RI {yr) 5 10 15 30 60 120 180 360 720 1440
1-yr 456 330 268 186 121 o074 o0ss| o033 o019 o011 1-yr 36| 288 236 160 102 o063 o047 o028 o017 o010
2-yr s28| 384 312 220 143 o088 o065 o038 o022 o012 2-yr 468 342 278 1920/ 121 o074 o055 o032 o019 o011
5-yr 660 480 388 274 179 111 o082 048] 027 o015 5-yr 588 426| 348 240/ 153 093 069 040/ 023 013
10-yr 768 564/ 456 322 211 131 o098 o057 032 018 10-yr 84| s504] 412 284 182 111 o082 o048 o027 o016
25-yr 9.24| 78] =552 388 257 160 120 o070 o0a40| o022 25-yr 840l 612 soo0| 346 225 139 103 o060 o034 o019
50-yr 1056| 768 624 aa2| 293 183 138 o081 045 026 50-yr 960 702| =572 396 260 162 121 o071 o040 o022
100-yr 11.76| =864 704 ags| 331 3207 156 o083 053 030 100-yr 1080 792 644 aso| 298 186 140 o083 o046 o026
Green Co. IDF Curve Green Lake Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

lowa County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Iron County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration (min) I Duration (min)
RI (yr) 5 10 15 30 60 120 180 360 720 1440 Rl {yr) 5 10 15 30 60 120 180 360 720| 1440
1-yr 456 336| 272 184/ 119/ 073 055/ 033 o018 o011 1-yr 384 27| 224 154 102 o064 o048 o029 017 010
2-yr 552 402 324 2200 142 o087 o065 o039 022 o013 2-yr as56| 338 272 1.88 124/ 077 058 o035 o020/ o011
S-yr 6.84 5.04 412 2.82 183 112 0.84 0.49 0.28 0.16 5-yr 5.88 4.32 3.52 2.44 159 .99 o074 044 0.25 014
10-yr 8.16 594| 484 334/ 218 135/ 101| 059 033 019 10-yr 696 s510| 416 ?90| 190| 118| o088 052 030 017
25-yr 984 720 588 408 270 168 126 074 042| 023 25-yr 852| 624 508 354 233 144 108 o065 038 021
S0-yr 1116 8.22 6.68 4.66 312 196 148 0.88 049 0.27 S50-yr 972 7.14 5.80 4.04 2.66 1.65 1.25 076 .45 .26
100-yr 1260 9.24] 752 524/ 356| 225 171 102 057/ 032 100-yr 1092] 798| 6.48 454/ 300| 187 142 o087 052 030
lowa Co. IDF Curve Iron Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Jackson County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Jefferson County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration (min) Duration (min)
Rl [yr) 5 10 15 30 60 120 180 360 720] 1440 Rl [yr) 5 10 15 30 60 120 180 360 720] 1440
1-yr 432 318 260 180 114 o063 051 031 o018 o011 1-yr 4200 312 252 178 111 o068 o050/ o030 018 010
2-yr s04 372 304 212 137 o084 062 036 021 o012 2-yr s04 366 298| 208 134 o082 060 035 o020 o012
5-yr 636 462| 378 268 175| 108| 081 047 028 015 5-yr 624/ 456 368 260 170 105| 078 045 025 014
10-yr 7.32| 540 440 310| 208 131 o098 o057 031 017 10~yr 7200 528 428 302 200 125/ 093 053 023 o016
25-yr 838 648 528 374 255 1s2] 123 o072 o033 o021 25-yr 852 624 508 358 241 151] 113 o065 035 020
50-yr 1008 738 600 424 293 188 144 084 045 024 50-yr 948 696 568 402 271 171] 129 w075 o041 o023
100-yr 11.28| 822| 668 474 332 214 166 098] 052 028 100-yr 1056| 7.74| 628 444 302 191 145 085 046 026
Jackson Co. IDF Curve Jefferson Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Juneau County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Kenosha County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration (min) Duration (min)
RI [yr} 5 10 15 30 60 120 180 360 720 1440 RI fyr) 5 10 15 20 60 120 180 360 720 1440
1-yr 432 324] 2600 176 112 o068 o050 o030 o018 o010 1-yr ao08| 294 240 170 106 o084 o047 o028 017 o010
2-yr soa4|] 366 3000 204 130 o079 o059 o035 o020 o012 2-yr 480 348 284 198 128 o078 o058 o034 o020 011
5-yr 612 4s50] 364 250 162 1o00| o075 o044] o025 o014 5-yr 588 432 352 248 163 102 o076] o044] o025 o014
10-yr 708 s522| 424 280 192 120/ o0oo| 053] o030 o017 10-yr 684 504 408 200 194 122 o0m1] 053] 029 o016
25-yr 852 630 512 350 238 1so| 11s| o0s8] 037 o020 25-yr 828 606 493| 348 237 150 113 066 035 019
50-yr 972 714] =584 aoo| 276 176] 136 o081 o044 o024 50-yr 936 680 560/ 396 271] 172 131] 076 041 022
100-yr 1104/ 810/ 656 452 318 205 160 o096 052 o028 100-yr 1056| 768) 624 444) 306 195 149 087| 046] 035
Juneau Co. IDF Curve Kenosha Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Kewaunee County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

La Crosse County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration {min) Duration {min)
Rl (yr) 5 10 15 30 0] 120 180 360] 720 1440 Rl {yr) 5 10 15 30 60| 120] 180| 350/ 720/ 1440
1-yr 3.60 264 216 143 0.96 0.55 0.44 0.26 0.15 0.08 1-yr 456 3.36 2.72 1.84 1.19 0.73 0.55 033 0.19 0.11
2-yr 432 3.18 2.60 178 112 0.68 050 0.30 0.17 0.10| 2-yr 5.40 3.96 3.20 2.18 142 0.87 0.65 0.38 0.22 0.12
5-yr 552 402 3.28 2.24 1.40 0.84 061 0.36 0.21 0.12 S5-yr 672 492 400 276 1.80 111 0.83 0.49 0.27 0.15
10-yr 5648 474 5384 264 164 088 071 0.42 0.25 0.15 10-yr 7.80 570 464 3.22 212 132 099 0.53 0.32 0.18
25-yr 7.80 570 464 3138 1596 1.16 0.84 0.50 0.31 0.18 25-yr 9.36 6.84 556 3.88 258 162 122 072 0.40 022
50-yr 8.88 6.43 523 3.60 221 131 045 057 0.35 021 S50-yr 10.56 774 B6.28 438 2.95 1.86 141 0.84 0.47 0.26
100-yr 9.84 7.26 5.83 4.02 2.46 146 1.06 0.64 0.40 0.24 100-yr 11.76 8.64 7.00 4,90 3.33 2.10 1.61 0.97 0.55 0.30
Kewaunee Co. IDF Curve La Crosse Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Lafayette County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Langlade County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration {min) Duration (min)
Rl [yr) 5 10 15 30 &0 120 180 360 720 1440 RI [yr) 5 10 15 30 &0 120 180 360 720/ 1440
1-yr 444 324 264 182 119 o074 o055 033 o020 o011 1-yr 48| 252| 208 146] o098 o053 o044 o026 o015 o009
2-yr 528 380 31s| 218 142 o087 o065 038 o022 o013 2-yr a08| 300 244 174 112 o069 o051 o030 o018 o010
5-yr 672 498| anps| 280 181 112 o083 o049 o028 o016 5-yr si6| 378 308 218 140| o085 063 037 022 013
10-yr 804 588 47| 332 217 134 100 o059 o033 o019 10-yr 612 444 360 258 164 100/ 073 043 025 o015
25-yr aga| 7200 584 ao08| 270 168 126 o074 o042 o024 25-yr 732 540 440l 312 198 121 o089 o053 o031 o018
50-yr 11.28) 822 672 a7o| 31s| 197 149| o088 o050 o028 50-yr 840 618 504 358 228 139 102 os0| 036 o021
100-yr 1272] s30] 760l s34] se2] 220] 174] 104] 053] 035 100-yr 960 702 s568| 4p2| 258 157 116 069 040 025
Lafayette Co. IDF Curve Langlade Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Lincoln County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Manitowoc County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration (min) Duration (min)
Rl (yr) 5 10 15 30 60 120 180 360 720 1440 RI {yr) 5 10 15 30 60 120 180 360 720 1440
1-yr 3.60 258 212 154 101 0.63 0.47 0.23 0.16 0.08 1-yr 372 270 2.20 150 097 0.60 0.45 0.27 0.15 0.09
2-yr 4.20 3.12 252 1.84 119 074 0.54 0.32 0.19 011 2-yr 444 324 264 1.80 1.15 070 0.52 031 0.18 0.10|
5-yr 5.40 396 3.20 234 150 0.92 0.68 0.40 0.23 0.13 S-yr 5.64 414 3.36 2.30 1.44 0.57 0.63 0.37 0.22 0.13
10-yr 6.36 468 3.80 276 178 109 0.80 0.47 0.27 0.16 10-yr 6.60 436 396 272 168 1.01 0.73 0.43 0.26 0.15
25-yr 7.80 3.70 4.68 3.38 2.17 133 057 0.57 0.34 0.1s 25-yr 7.92 5.82 472 3.24 2.00 1.19 0.86 0.52 0.32 0.19
50-yr 9.00 6.60 5.38 3.88 2.50 153 112 0.66 0.39 0.22 50-yr 288 6.54 532 364 225 1.34 097 0.59 0.36 022
100-yr 10.20 7.44 65.08 4.40 2.83 173 1.27 0.75 0.44 0.25 100-yr 934 7.26 5.88 404 248 148 108 0.66 0.42 0.25
Lincoln Co. IDF Curve Manitowoc Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Marathon County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Marinette County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Violume 8

Duration (min) Duration (min)
Rl (yr) 5 10 15 30 60 120 180 360] 720 1440 Ri {yr) 5 10 15 30 60| 120| 180 360 720| 1440
1-yr 372 276 220 158 102 o083 048] o027 o018 o009 1-yr 5.48| 258 208 144| 082 o057 o042 025 015 o008
21 a4a| 324 264 185 1200 o073 o054 o032 o019] o011 2yr aps] soo| 244 168 108 o0ss| 048] o029 o0a17] 040
S-yr 552 aos| 332 238] 150 o081 o0s67] o038 o023] 013 5-yr sis| 378 308 210] 134 o082 oe0| o038 o021 o012
10-yr 650 ass| 392 280 177 108] o079 048] o027 016 10-yr 00| 444 380 248 158 098] o071 o042 o024] 0214
25yr 816 1594 ass| 344 218 133 098] o058 033 019 25-yr 732| sao| 438] 302] 193 118 o087 o051 o028 o017
50yr a36| 684 558 396 252 153] 112 o06s| o038 o022 50-yr s.40] 18] sS04 348] 223 138] 100] o059 o034 013
100-yr 1068 780 632 asz| 288 17s| 128] o7a] o043 o024 100-yr 960 702| s568| 394 254 155 115 o067 o038 o022
Marathon Co. IDF Curve Marinette Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Marquette County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8 Milwaukee County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8
Duration {min) Duration {min)
Ri {yr) 5 10 15 30 60| 120/ 180 3e0| 720 1440 Rl yr) 5 10 15 30 60| 120] 180| 360 720/ 1440
1-yr 408 300 244 166 108] o065 048] o028 017 010 1-yr 396 o288 232 164] 105| o065 048] o029 017 o010
2yr 480 348 284 194 125 o078] o0s58] 033 o019 o011 2-yr 468 342 280] 195 126] o078] o0s57] 034 o019 o011
5-yr s8] 432 352 244 158 098] o073 o042 o024 o013 5-yr s8] 432 352 248 161 o099 o073 o042 o024 o013
10-yr 606 510 412 286 189 118| o088 o051 o029 o016 10-yr 696/ s510| 412] 292 191] 118 o087 o050 028 o016
25-yr 840 618 504 350 235 148 112 oes| 038 020 25-yr 828 612 496 350 232 144 108 o062 034 o019
50-yr 972 708 576 400 275 175| 134 o078] o042 o023 50-yr 936 684 556 394 264] 168] 125] o072 o040 o022
100-yr 1092| 798| 652 454 3170 204 157 o093] o0s0l 027 100-yr 1044| 762] 65200 436 295 188 142| 084/ 045 035
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10.0 —\ 100
50 %\Q\ 50 §§\
ﬁx\\%\ \\\‘QQ\

£ N —_—yr £ \\ —yr

£ \\\\\\ o £ \\\\ o

bl — = —

& N = N

2 40 VNN k 5 2 40 N \\L\ 5

s AR : : N ;

= ‘\\ — = ‘\\ —

£ o5 \ \ —25yr £ os \ —25yr

£ F

3 \\ e S 0-yT o \\ e S 0-YT

\ 100-yr \ 100+yr

0.1 0.1

=

5 10 15 30 60 2 3 2 24 5 10 15 30 60 2 3 6 2 24

Duration (min}) Duration (hr) Duration (min) Duration [hr)

m
[

November 15, 2019 Attachment 5.4 Page 20



FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Monroe County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Oconto County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration {min) Duration {min)
Ri {yr) 5 10 15 30 60 120 180 360 720| 1440 RI {yr) 5 10 15 30 60 120 180 360 720| 1440
1-yr 444| 330 268 180 113] o069 o051 o030 o018 o010 1-yr 348 258 212 146 o004 o058 o043 o026 o015 o009
241 516/ 378 308 208 132 o080 o059 o03s| o020 o012 2-yr 408 300 244 170 109 o068 o048 o029 o017 o010
5-yr 636 462| 376 256/ 165 101 o075 o044 o025 o015 5-yr s16| 378 308 212 13s| o082 oe0| o038 o021 o012
10-yr 732| s40| 440 298] 195| 120 o0s0f o053 o030 o017 10-yr 612| 444 =364 2500 158 o098 o070l o042 o024 o014
25-yr 888 648 528 360 239 150 113 o067 o038 o021 25-yr 7.44| 546 440 304 193 117 o088 o051 o030 017
50-yr 1008 732 596 408 276 174 133 o080 o045 o025 50-yr 852 624 508 350 222 135 o099 o058 034 o020
100-yr 1128 828 672 460] 31s| 201 155 o094 o052 0029 100-yr o960l 708 576 398 253 154 113 o067 o038 022
Monroe Co. IDF Curve Oconto Co. IDF Curve
10.0 —..--\\ 10.0
> \\:\\\g\ +° §\Q\
£ \%\ £ *§§
= —_—1 < \ —1-
£ \\Q\\\ 4 £ \%\\ g
= N J— R = \ \\ J— R
g NV . £ LENR N
u - ‘\\ N '\ v 7] . IOCRNY v
£ N £ N
- \\ e 1 0-y7 = \.\ e 1 -7
3 \ 3 NN
£ 05 . 2 5-YT E 05 \\ e 25T
& \ —— 50y & \\ 50T
\ 100-yr § 100-yr
0.1 0.1
5 10 15 30 60 2 3 6 12 24 5 10 15 30 60 2z 3 6 12 24
Duration (min}) Duration (hr) Duration (min) Duration [hr)
November 15, 2019 Attachment 5.4 Page 21



FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Oneida County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Outagamie County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration {min) Duration {min)
Ri {yr) 5 10 15 30 60 120 180 360 720| 1440 RI {yr) 5 10 15 30 60 120 180 360 720| 1440
1-yr 336 252| 204 150 o0o9] o062 o046 027 o016 o009 1-yr 372 270 220 152 o097 o060 o044 o027 o015 o009
241 408 294| 240 178 117| 073 o053 o032 o018 o011 2-yr 432 318 260 178 113 o0s69| o051 o030 o018 o010
5-yr 516| 378| 308 226/ 147 o091 o067 o039 o023 o013 5-yr 540l 402 324 222 141 o0s8s| o062 o037 o022 o013
10-yr 612\ 444| 3e4| 266 173 108| o078 o048 o027 o016 10-yr 636 468 380 262 164 o099 o072 o043 025 015
25-yr 7.44| 545| 444 326| 211] 130 o085 o057 o034 o019 25-yr 7.80| 564 460 316 198 119 o087 o051 o031 018
50-yr 852 624| 508 372 242 149 110 o066 o039 o022 50-yr 888 648 524 360 226 138 o099 o059 o035 o020
100-yr 073| 708 576 422 274 169| 125 o07s| o04s| o026 100-yr 996 726| 592 406 255 153 112 o066 040 0323
Oneida Co. IDF Curve Outagamie Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Ozaukee County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Pepin County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration {min) Duration {min)
Ri {yr) 5 10 15 30 60 120 180 360 720| 1440 RI {yr) 5 10 15 30 60 120 180 360 720| 1440
1-yr 306\ 288 236 160 103 063 o047 o028 o017 o010 1-yr as56| 330 268 184 119 o074 o055 o033 o018 o010
241 480| 348 284 194] 124 o076 o056 o033 o019 o011 2-yr 540l 3oo| 3200 2200 142 o087 o065 o038 o022 o012
5-yr 612| 444 360 250 153 097 o071 o041 o023 o013 5-yr 672 492 404 280 181 111 o082 o048 o027 o015
10-yr 708 522| 424 292| 188 11s| o085 o043 o028 o016 10-yr 804| 582 476| 332 216 134 o099 o058 033 018
25-yr 8.40| 618 sS04 3500 227 140 104 o061] o034 o020 25-yr 972| 714 580 406 269 168 126 o074 o042 023
50-yr 948| 695| 564 392 258 161 121 o071] o040 o023 50-yr 1116/ 816 664 466 313 197 148 o088 048] o027
100-yr 1044| 762 620 432 289 181 138 o082 o047 o027 100-yr 1260 918 748 5236 360/ 228 174 104/ o058 031
Ozaukee Co. IDF Curve Pepin Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Pierce County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Polk County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration {min) Duration (min)
Ri {yr) 5 10 15 30 60 120 180 360 720| 1440 RI {yr) 5 10 15 30 60 120 180 360 720/ 1440
1-yr 444| 324 260 184 120 074 o055 o032 o018 o010 1-yr a4al 324 264 182 115 o070l o051 o030 o018 o010
241 516| 384| 308 2200 142 o088 o065 o038 o021 o012 2-yr s16| 384 312 216 138 o085 o062 o037 o021 o012
5-yr 660 480 392 280 183 113 o084 o048 o027 o015 5-yr 48| a474] 384 270 17s| 108 o080 o047 o027 o01s
10-yr 780 s70| 4e4| 332 220 137 102 o058 o033 o018 10-yr 756 s552| 448 314 205 127 o094 o058 o032 o018
25-yr 9.48| 686| 564| 4068 274 173 130 o078 o042 o022 25-yr 8.88| 654 528 370 244 152 114 o067 o038 o021
50-yr 1092| 798| 648 466 3200 204 155 o091 o050 o026 50-yr 996| 726| 5920 414 273 170 128 o076 o044 o024
100-yr 1234 9oo| 732 528 369 237/ 182 108 o058 o031 100-yr 1092 =804 652 ass| 302 188 142 o085 o048 037
Pierce Co. IDF Curve Polk Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Portage County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, olume 8

Price County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration {min) Duration {min)
RI [yr) 5 10 15 30 60 120 180 360 720 1440 RI fyr) 5 10 15 30 60 120 180 360 720 1440
1-yr 384 282 232 180 102 o063 o047 o028 o017 010 1-yr 3g4| 276 228 160 108 o068 o050 o030 017 o010
21 a56| 330 272 188 119 o073 o054 032 o013] o011 2-yr as6| 336 272 192 127] o073 o058 o035 o020 o011
5-yr s64] 414 340 2380 150 o091 o067 039 023 o013 5-yr 588 426 348 246] 161 100[ o074) o044] o025 014
10-yr 672 492 aoo| 278 177 108 o079 047 027 015 10-yr 684 504 408 292 190| 117 o087 052 030 017
25-yr 828 606 492 342 219 134 o099 o058 033 o019 25-yr 828 612 49s| 352 229 142 105 063 037 021
50-yr 948| 696| s5e8| 394] 255 158 116 o067 038] o021 50-yr 948 696 564 398 280 1s0[ 120 o072 o042 o024
100-yr 1080 792| 644 asol 293 181] 134 o078 o044] o024 100-yr 1056/ 774| 632 446 290 179 134] o081 048] o028
Portage Co. IDF Curve Price Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Racine County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8 Richland County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8
Duration {min) Duration {min)
Rl (yr) 5 10 15 30 60| 120 180 3s60| 720 1440 Rl {yr) 5 10 15 30 60| 120 180 30| 720/ 1440
1-yr 396| 204 236 166] 104 063 o045 028 o017 010 1-yr a68| 3421 280 186 118 o072 o054 032 o019 o011
2-yr 468 342 280 196] 126 o077 o057 034] o013 o011 2-yr sap| 396 3200 =214 137] o084 o062 037 o021 o012
5-yr s88| 432 352 246] 162 101 o075 044] o024 o014 5-yr 660 486 392 264 171 105 o079 o047 o027 015
10-yr 684 504 412 290 1983 121 o090 o052 o028 016 10-yr 768 558 458 306 201 125 o094 o058 032 018
25-yr 828 606 492 348 235 148 112 o085 035 019 25-yr 9.12| 672 544 368 248 158 119 o072 o041 023
50-yr 936| 684 556 394 269 170 129 o075 o0a40| o022 50-yr 1044 762 6200 418 286 182 141 o086 043 o027
100-yr 1044 768 624 440 302/ 193] 147 o085 046 035 100-yr 1164 858 696/ 470l 327] 210] 165| 102 058/ 032
Racine Co. IDF Curve Richland Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Rock County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Rusk County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration {min) Duration (min)
Rl (yr) 5 10 15 30 60/ 120 180 3e60] 720 1440 Rl [yr) 5 10 15 30 0| 120 180 360 720| 1440
1-yr a32| 318 258 182 115 o70] o051 o030 o018 o010 1-yr ans| 300] 244 170 111] oss| o051 o030 o017 010
2-yr so04) 3721 300 212] 137] o0s84] o0s2] o038] o021] 01z 21 agzo| 354 288 202 132] o081 os0] o038 o020 o012
S-yr 624| 456 372 264 173 107 o080 o046 o026] 01s S-yr 612 aso| 364 256 168 102 o076 o0as| o026 o014
10-yr 720 528 a3z 306] 203 126] o094 o055 o031 o017 10-yr 720 528 a28] so00] 195 120 o089 w052 o030 o017
25-yr 864 636 516 366| 244 153 114 o067 037 o021 25-yr 864 636 s516| 364] 235 144 108 o063 o038 o021
50-yr 972 714 sao| a1a] 278] 173] 130] o077 o0a43| o024 50-yr 984 7.26] s88| 414 28] 1s3] 1200 o071l o0a42] o024
100-yr 1092 792| 648 460 308 154 14s] o088 o04as] o027 100-yr 1104| 810 660 44| 298] 182 135 o080 o0a47] o027
Rock Co. IDF Curve Rusk Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

St. Croix County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Sauk County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration {min) Duration (min)
Rl (yr) 5 10 15 30 60 120 180 360 720 1440 Rl (yr) 5 10 15 30 60 120 180 360 720 1440
1-yr 444 324 2.60 184 118 0.72 053 0.31 0128 0.10| 1-yr 463 342 276 186 118 071 052 031 0.18 011
2-yr 5.16 378 3038 216 139 0.85 0.63 0.36 0.21 012 2-yr 5.28 3.90 3.16 2.14 136 0.83 0.61 0.36 0.21 0.12
5-yr 6.43 474 3.84 272 176 1.08 0.80 0.47 0.26 0.15 5-yr 548 474 3.84 2.60 169 1.04 0.77 0.45 0.26 0.15
10-yr 7.56 552 448 3.18 2.09 1.29 0.96 0.56 032 017 10-yr 7.44 5.46 4.44 3.02 1593 123 092 0.54 0.31 0.17
25-yr 912 6.66 5.44 3.84 2.57 161 121 071 0.40 021 25-yr 8.83 6.43 528 362 2.43 153 117 0.69 0.39 0.22
50-yr 10.32 756 616 438 296 187 142 0.84 0.47 0.25 50-yr 10.08 7.38 5.00 410 2381 178 137 0.83 0.46 0.25
100-yr 1164 8532 692 490 3.38 215 165 092 0.54 0.29 100-yr 11.28 8.28 6.76 460 321 2.06 1.60 0.97 0.54 0.30]
St. Croix Co. IDF Curve Sauk Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Sawyer County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Shawano County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume &

Duration {min) Duration (min)
RI (yr) 5 10 15 30 60 120 180 360 720/ 1440 RI fyr) 5 10 15 30 60 120 180 360 720 1440,
1-yr 396 294 240 172 112 o069 o051 o030 o017 010 1-yr 348 258 212 148 o095 o058 o043 o026 015 o009
2-yr aso| 348 284 206 133 o082 o061 038 o021 o012 2-yr a20] 306 248 172 111 o068 o050 030 o018 o010
5-yr 600 444 360 260 168 104 076 045 026 015 5-yr si6| 384 312 216 138 o084 o062 037 022 013
10-yr 708 516 420 304 197 121 o089 053 031 017 10-yr 612| 450 368 256 163 o099 073 043 025 015
25-yr 852| 624 so08| 364 236 145 107 o064 037 o021 25-yr 756 552 448 312 1s98] 121| o089 052 031 o018
50-yr aso| 702 572 410 265 163 121 o072 043] o025 50-yr 864 636 516 360 =229 139 102 o060/ 035 020
100-yr 1068 780 636 454 294| 181] 134] 081 049 028 100-yr oga| 720! 588 408 260 158 116/ 068 040 023
Sawyer Co. IDF Curve Shawano Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Sheboygan County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Taylor County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration {min) Duration {min)
Rl (yr) 5 10 15 30 60| 120] 180 360| 720 1440 Rl {yr) 5 10 15 30 60| 120 180 30| 720/ 1440
1-yr 306 282 232 160 103] o064 047 o028 o018 o009 1-yr 3os| 288 235 164 108| o068 049 o029 o017 010
2-yr a68| 342 276 190 122 o074 o055 032 o013 o011 2-yr 468 342 280 194 126 o78| o058 034 o020 011
5-yr s88| 426 348 240 152 o092 o068 o040] o023 013 5-yr s8g| 432 352 248 159 o098 o072 o043] o025 014
10-yr 684 498 ap4] 280 177 107 o079 o047 o027 o016 10-yr 695 510 41s| 292 187 115 o085 o050 o029 016
25-yr 816| 5904 as4| 332 211 128 o085 o057 o034 020 25-yr g52| 618 504 354 227 139 103 o061 035 020
50-yr 912| 666 540 372 237] 144 107 o065 o033 o023 50-yr 972 708 575| 404 259 159 117] o63] o040 o023
100-yr 1008 738 00| 410 263 1s1| 121 074 045 027 100-yr 1092| 798| 648 454 292) 179] 132 078 045 036
Sheboygan Co. IDF Curve Taylor Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Trempealeau Co. Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Vernon County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration {min) Duration {min)
Rl (yr) 5 10 15 30 60| 120 180 3s60| 720 1440 Rl {yr) 5 10 15 30 60| 120 180 30| 720/ 1440
1-yr ass| 330 268 188 121 o075 o055 032 o013 o011 1-yr as5| 336 272 186 120 o073 o054 o032 o019 o011
2-yr s40| 390 320 226] 145 o083 o066 038 o022 o012 2-yr s28] 390 31| 218 141 o087 o064 o038 o022 o012
5-yr 672| 492 apo[ 286 186 115 o085 o049 o027 o015 5-yr 660 4so| 388 270 177] 109 o081 o048 o027 o01s
10-yr 792| 576 a72| 338] 221 137 102 o059 o033 018 10-yr 756| 558 452 316 207 129 o097 o057 o032 o018
25-yr 9.48| 696 568 404 271 170 128 o074 o041 o022 25-yr 9.12| 666 540 378 252 157 118 o071 o040 023
50-yr 1080 792| 644 as8] 311 197 143] o087 048] o026 50-yr 1020 750 612 428 287 180 137 o083 048] o027
100-yr 1212| 882 720 512 353 235 172 102/ o055 030 100-yr 1152| 840 684 478 323 204] 157 o086 058 032
Trempealeau Co. IDF Curve Vernon Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Vilas County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Walworth County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration {min) Duration (min)
Ri {yr) 5 10 15 30 60 120 180 360 720| 1440 RI {yr) 5 10 15 30 60 120 180 360 720/ 1440
1-yr 336 24s| 200 146 o097 o061 o045 o027 o016 o009 1-yr azo| 308 252 178 113 o068 o050 o030 o018 o010
241 396| 294| 240 176| 115| 071 053] 031 o018 o011 2-yr a9z 360| 292 2068 133 o082 o060 o035 o020 o012
5-yr 516| 372 304 224 146 o020/ o066 o039 o023 o013 5-yr 612| 444| 364 256 167 104 o077 o04s| o025 o014
10-yr 612| 444| 364| 266/ 173 1068| o078 o047 o028 o016 10-yr 708 s516| 420 298 197 122 o091 o053 o030 o017
25-yr 7.44| s546| 444 326| 212 131 o087 o058 o035 o020 25-yr 8.40| 618 504 356 238 148 112 o065 o038 020
50-yr 864 630| 512 376 245 151 112 o068 o040 o023 50-yr 948| 696 =568 402 270 170 128 o07s| o041 o023
100-yr 073| 714| 584l a3zs6| 279] 173 128 o078 o047 o027 100-yr 1056 774| 632 448 303 191 145 o085 047 036
Vilas Co. IDF Curve Walworth Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Washburn County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8 Washington Co. Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8
Duration {min) Duration {min)
Ri {yr) 5 10 15 30 60| 120/ 180 3e0| 720 1440 Rl yr) 5 10 15 30 60| 120] 180| 360 720/ 1440
1-yr 420 306 248 176 114] o070 o052 031 o018 010 1-yr ao8| 300| 240] 162] 103] o063 o047 029 017 o010
2yr soa] 3s6] 300 212 137] o084] o062 036] 021] o012 2-yr 492 360] o292] 195 124] o078] o0ss] 033 o019 o011
5-yr 636| 462 376 268 173] 106] o078 046] 026 o015 5-yr 624/ 456 372 252| 160] o097 o071 o041] o024 o014
10-yr 744| sa0| 440 312 203 125| o092 o054 o031 o017 10-yr 732 534 436 296 183 11s| o085 o0a4s] o028 o016
25-yr 883 648 524 374 243 150] 111 o0ses| o038 o021 25-yr 876 636 520 354 230 142 10s| o062 035 020
50-yr 9g8a] 726 =588 418 273] 1s3] 126] 075] o043 o024 50-yr 972 714 s80] 398] 262 1e3] 122] o072 o041 o023
100-yr 1092| 804 52| 462] 303 188 141 o084] 043 028 100-yr 1080 786 6540 <440 294 184 140| o083 047 027
Washburn Co. IDF Curve Washington Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Waukesha County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Waupaca County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration (min) Duration (min)
Rl (yr) 5 10 15 30 60| 120/ 180 360| 720 1440 Rl {yr) 5 10 15 30 60| 120 180 3s60| 720/ 1440
1-yr 408 300 244 166 107 o065| 04| o028 017 010 1-yr 72| 278| 224 158 101| 0.2 048] 027 018 o003
2-yr 492| 350 292 200 128 o078 o058 034 o020 o011 2yr a32| 318 260 182 116 o071 o052 031 o018 o011
5-yr 624 450 3.8 254 164 100 o074 o043] o024 014 S5-yr s4b| 396 324 226 144] o088 o065 038 023 o013
10-yr 720 528 428 298] 184 113| o088 051 028 016 10-yr 635 468 380 268/ 170/ 103 o078 045 o026 o015
25-yr 8.64| 630 512 358 236 147 110/ 063 035 019 25-yr 780 s78| 468 328 209 127 094 055 o032 o018
50-yr 972 708 s578| 402 269 163] 127] o074 o040| o022 50-yr 9.00| e60| 536 378 2420 1a4s| 1098| o064 037 020
100-yr 1080 7.8 640 44s| 302 181 145| 085 045 0326 100-yr 10.32| 758 e16) 430 278 170 1.25| 073 042 023
Waukesha Co. IDF Curve Waupaca Co. IDF Curve
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Waushara County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8 Winnebago County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8
Duration {min) Duration {min)
Rl (yr) 5 10 15 30 60| 120 180 3s60| 720 1440 Rl {yr) 5 10 15 30 60| 120 180 30| 720/ 1440
1-yr zo6| 288 232 162 103 o063 o047 o028 o017 010 1-yr a7a| 276 224 154 100 o061 o046 027 o016 o009
2-yr as6| 336 272 188 1200 o074 o055 032 o013 o011 2-yr 244 324 264 182 117 o072 o053 o031 o018 010
5-yr s64| 414 340 234 152 o094 o069 o041 o023 013 5-yr se4) 408 332 230 146 o089 o065 038 o022 o013
10-yr 672| 492 apo| 278 181| 112 o084 o049 o028 015 10-yr 660 4s0| 392 270 171 104 o076 o045 o026 015
25-yr 828 600 488 340 226 141 108 o062 034 019 25-yr 792 ss82| 472 326 208 125 o082 o054 o032 o018
50-yr 948| 696 564 394 265 167 126 o074 o0a40| o022 50-yr goo] 660/ 535 370 =235 143 105] o062l 037] o021
100-yr 1080 792| 644 450 306| 194] 147 o085 047 035 100-yr 1020| 744 604 41| 265 161] 119| 071 ©042] 024
Waushara Co. IDF Curve Winnebago Co. IDF Curve
10.0 —-\ 100 -
> ﬁk\ >0 k\\\:\
g \\\\ g \\\
< N J— < \\\ JR—
=] =
z \\‘% — 2 > \\§\ —
i NN, g NN
c 10 = . G -\ c 10 ] s ST
AAAVANY N
£ \\\ —_—10r £ :§ R
£ os \\ —I5yr £ os \\\ 25T
=2 \\ — 50y 2 \\ 50T
\ 100-yr § 100-yr
0.1 0.1
5 10 15 30 60 2 3 6 12 24 s 10 15 30 60 2 3 6 12 24
Duration (min}) Duration (hr) Duration (min) Duration [hr)
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FDM 13-10 Attachment 5.4 Rainfall Intensity-Duration-Frequency Curves

Wood County Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Menominee Co. Rainfall Intensity-Duration-Frequency- NOAA Atlas 14, Volume 8

Duration {min) Duration {min)
Rl (yr) 5 10 15 30 60 120 180 360 720 1440 Rl (yr) 5 10 15 30 &0 120 180 360 720 1440
1-yr 4.08 2.94 2.40 1.66 1.06 0.65 0.48 0.29 017 0.10 1-yr 3438 258 2.08 144 054 058 0.43 0.26 0.15 0.09
2-yr 468 342 280 194 124 076 056 0.33 019 011 2-yr 408 3.00 244 170 1.09 067 0.50 0.30 0.18 0.10y
5-yr 5.88 432 352 244 157 096 071 0.41 024 013 5-yr 5.16 3.78 3.08 214 137 0.34 062 0.37 022 0.12
10-yr 696 5.04 412 2.86 1.85 114 0.84 0.49 028 0.16 10-yr 612 450 3.64 254 161 098 072z 0.43 025 0.14
25-yr 8.40 6.18 5.00 3.50 2.29 1.42 1.05 0.61 0.34 0.19 25-yr 7.44 5.45 4.44 3.10 187 1.20 0.88 0.52 0.30 0.17
50-yr 960 7.08 572 4.00 265 165 123 072 0.39 022 50-yr 352 6.24 5.08 354 226 138 101 0.59 0.35 0.20)
100-yr 10.92 7.98 6.48 4.54 3.03 1.80 1.43 0.83 0.45 0.25 100-yr 9.72 7.08 576 4.02 257 156 1.15 0.68 0.39 0.22
Wood Co. IDF Curve Menominee Co. IDF Curve
10.0 ——\\\ 10,0
5.0 %L\\\ 5.0 \%\\Q\

£ £

= \\ — T ) \\\ — 1T

AR — : NN —

% .o PN RN 2 .0 NN

i N — P RN -

: N . = R -

J—: 05 \\\ e, 3 5T ‘E 05 \\\ e 25T

£ ‘m

3 \\ e 5 04T o \\ e 50T

\ 100-yr § 100-yr
0.1 0.1
5 10 15 30 60 2 3 6 12 24 5 10 15 30 60 2 3 5] 12 24
Duration (min) Duration (hr) Duration (min) Duration [hr)
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FDM 13-10 Attachment 5.5 Contour Map for Example Problem

CONTOUR MAP FOR EXAMPLE PROBLEM

“’),

.)

=) r
(
{
{
ul

P\

2\ ;Q
A

0 1000 3000 5000
SCALE IN FEET

Location - NW Jackson County INDICATES BASIN LIMITS
Drainage Basin Area - 1067 Acres h
Length - 10,800 ft. = 2.05 mi., from inlet {C) along

] natural waterway to most remote point (A)
Soil - Sandy silt loams over sand and |imestone
Cover(estimated) - 40% woods, 60% mixed cover
Design frequency - b0 years
Contour interval - 20 foot
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FDM 13-10 Attachment 5.6 Runoff Curve Numbers for NRCS TR-55 Method

Runoff Curve Number (CN) NRCS - TR55 Method

Soil Types

A. (Lowest runoff potential). Includes deep sands with very little silt and clay, also deep, rapidly

permeable loess.

B. Mostly sandy soils less deep than A, and loess less deep or less aggregated than A, but the
type has above average infiltration after thorough wetting.

C. Comprises shallow soils and soil containing considerable clay and colloid, through less than D.

D. (Highest runoff potential). Includes mostly clays of high swelling percent, but the group also
includes some shallow soils with nearly impermeable sub-horizons near the surface.

Runoff Curve Number CN

Soil Type

Cover Surface Condition A B C D

Fallow Straight Row 77 86 91 94

Row Crops Straight Row 70 80 87 90
Contoured 67 77 83 87

Contoured & Terraced 64 73 79 82

Small Grains Straight Row 64 76 84 88
Contoured 62 74 82 85

Contoured & Terraced 60 71 79 82

Lequmes or Rotation Straight Row 62 75 83 87
Meadow Contoured 60 72 81 84
Contoured & Terraced 57 70 78 82

Native Pasture or Range | Poor 68 79 86 89
Normal 49 69 79 84

Good 39 61 74 80

Contoured, Poor 47 67 81 88

Contoured, Normal 25 59 75 83

Contoured, Good 6 35 70 79

Meadow (Permanent) Normal 30 58 71 78
Woods Sparse 45 66 77 83

(farm wood lot) Normal 36 60 73 79
Dense 25 55 70 77

Farmsteads Normal 59 74 82 86
Roads Dirt 72 82 87 89

Hard Surface 74 84 90 92

Forest Very Sparse 56 75 86 91
Sparse 46 68 78 84

Normal 36 60 70 76

Dense 26 52 62 69

Very Dense 15 44 54 61
Impervious Surface 100 100 100 100
Suburban Areas Range depending on density or 50 67 80 85
impervious areas as roofs, street, asphalt to to to to

lots, etc. 67 80 85 90

February 27, 2007 Attachment 5.6 Page 1



FDM 13-10 Attachment 5.7 TR-55 Graphical Discharge Method (Example)

TR-55 Graphical Discharge Method Version 1.11
Project: Example Problem User: DOT Date: 03-14-95
County: Jackson State: WI Checked: Date:
Data:
Drainage Area: 1067 Acres
Runoff Curve Number: 70
Time of Concentration: 1.43 Hours
Rainfall Type: Il
Pond and Swamp Area: None
Storm Number 1 2 3 4 5 6 7
Frequency (yrs) 100
1 2 5 10 25 50
24-Hr Rainfall (in) 6
24 2.8 3.6 4.2 4.8 5.3
la/P Ratio 0.14
0.36 0.31 0.24 0.20 0.18 0.16
Runoff (in) 2.81
0.41 0.61 1.07 1.46 1.89 2.26
Unit Peak Discharge 0.427
(cfs/acre/in) 0.322 0.358 0.388 | 0.402 0.412 | 0.419
Pond and Swamp Factor 1.00
0.0% Ponds Used 1.00 1.00 1.00 1.00 1.00 1.00
Peak Discharge (cfs) 140 232 443 628 831 1011 1277

August 8, 1997 Attachment 5.7 Page 1



FDM 13-10 Attachment 5.8 Discharge Frequency Graph (Example)

700 L

600
500

400

300

100

80

FLOOD DISCHARGE (C.F.8.)

40

20

10

DISCHARGE FREQUENCY GRAPH
N/W JACKSON COUNTY

200 |-

70l

T o
T 1 " \NUSGS METHOD (1993)
1
A/ T—~UuUsQS METHOD (1981) (OBSOLETE)
FEE rj‘ J’;’I'. :
of
o7
0O COMPUTED PEAK RUNOFF =y

FINAL DISCHARGE-FREQUENCY C

URVE

_.NOTE: THE 1982 USGS METHOD IS8 CONSIDERED

STATISTICALLY MORE ACCURATE. HOWEVER. OTHER

-1 HYDROLOGIC METHODS AND/OR SPECIFIC DRAINAGE
'BASIN CHARACTERISTICS MAY DICTATE OTHERWISE. -

1 2 5 10 25 5§

0 100

RECURRENCE INTERVAL (YEARS)
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FDM 13-10 Attachment 10.1 Basic Watershed Data Work Sheet

Basin Watershed Data (Attachment 1A)

Project Location By Date

Circle One: Present Developed Frequency (yr) Checked Date

Subarea Name

Drainage Area
Am (mi2)
Time of

Concentration

Te (hr)
Travel Time
through subarea

Tt (hr)
Downstream
Subarea names

Travel time
summation to
outlet

2 Tt (hr)
24-hr Rainfall
P (in.)
Runoff Curve
number

CN
Runoff

Q (in.)
AnQ

(mi2 -in.)
Initial abstration

la (in.)

la /P

August 8, 1997 Attachment 10.1 Page 1



FDM 13-10 Attachment 10.1 Basic Watershed Data Work Sheet

Basin Watershed Data Example (Attachment 1B)

Project _ Detention Example Location By_WisDOT _Date
Circle One: Present Developed Frequency (yr) __50  Checked Date
Subarea Name #1
Drainage Area
Am (mi2) 10
m ACRE
=.0156
Time of
Concentration
Te (hr) 3
Travel Time
through subarea 0
Ti(hr)
Downstream
Subarea names --
Travel time
summation to outlet -
2 Ti(hr)
24-hr Rainfall
P (in.) 5
Runoff Curve
number 75
CN
Runoff
Q (in) 2.45
AnQ
(mi2 - in.) 038
Initial abstration
la (in.) 667
la /P A

August 8, 1997 Attachment 10.1 Page 2



FDM 13-10 Attachment 10.2 Hydrograph Development Work Sheet

Project

(Circle One) Present Developed

Location

Hydrograph Development Work Sheet (Attachment 2A)

Frequency (yr)

By

Date

Date

Subarea
Name

Basic Watershed Data used *

Select and enter hydrography times in hours **

Sub-
area
Tc
(hr)

>Tt
to
oulet
(hr)

la/P

AmQ

(mi2-in)

Discharge at selected hydrography time **

(cfs)

Composite hydrography at outlet

* From FDM 13-10-10, Attachment 1
** Use rainfall distribution Type Il for Wisconsin
*** Hydrography discharge for selected times is AmQ multipled by tabular discharge.

August 8, 1997

Attachment 10.2

Page 1



FDM 13-10 Attachment 10.2 Hydrograph Development Work Sheet

Hydrograph Development Work Sheet Example (Attachment 2B)

Project Detention Example Location By WisDOT__ Date
(Circle One) Present Developed Frequency (yr) 50 Checked Date
Subarea Basic Watershed Data used * Select and enter hydrography times in hours **
Name
Sub- | ZTt la’lP | AmQ 1.0 [113 [116 [119 [120 [121 [122 [123 [124 [125 [126 [127 [ 12.8
area to
Tc oulet (mi2-in) Discharge at selected hydrography time **
(hr) (hr)
(cfs)
#1 3 .0 1 .038 .76 1.1 1.6 4.5 8.9 17 25.7 | 25.7 17.4 10.6 7.4 5.5 4.3
HOURS
#1 3 0 A .038 13.0 13.2 134 13.6
3 25 2.2 1.9
Composite hydrography at outlet

* From FDM 13-10-10, Attachment 1
** Use rainfall distribution Type Il for Wisconsin
*** Hydrography discharge for selected times is AmQ multipled by tabular discharge.

August 8, 1997

Attachment 10.2
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FDM 13-10 Attachment 10.3 Sample Hydrograph

Detention Example
50 year, 24hr storm

Flow (cfs)
30 1

251

Required Storage

20

151 — Inflow

Estimatad Culflow Rate

/' Max Q = 8 cf) == Qutflow

----l---m--...-,II

10+

5

-
0-1'-?—1"'|E|||Ti|r|rrTrrTT1r|||:|n||

THA A0E L P T PLE 1R N3 NR Y RRE VR 134 138 108 TR 128 138 13 100 937 133 T34 038 130 127 138 138 14 140 143 14D

Time (hours)
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FDM 13-10 Attachment 10.4 Headwater Depth Nomograph
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HEADWATER SCALES 283
REVISED MAY 1964

BUREAU OF PUBLIC ROADS JAN. /963

EXAMPLE

De=42 inches (3.5 feet)
Q=120 cfs

HW * HW

] feet

m 2.5 6.8

(2) 2.1 7.4

3 2.2 1.7
*0 in feet '

ENTRANCE
TYPE

Square edge with
headwall

Groove end with
headwall

Groove end
projecting

To use scale (2) er (3) project
horizontally 1o scale (1), then
use streight inclined line through
D and Q scoles, or reverse g¢
itlustroted,

chart 10
N @ @
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FDM 13-10 Attachment 10.5 Depth-Outflow Graph (example)

Depth - Outflow
12" RCP

Outflow, cfs

2
ft

Depth,

August 8, 1997
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FDM 13-10 Attachment 10.6 Storage Indicator Curve Work Sheet

Storage Indicator Curve Work Sheet (Attachment 6A)

Table Number 1

Elevation
(ft)
(1)

Discharge Storage 2 S 2 S22+ 02
(ft) (ft3) AT AT 2
(2) 3) 4) (6) (6)

0
2

AT =360 sec.

July 31, 1997

Attachment 10.6
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FDM 13-10 Attachment 10.6 Storage Indicator Curve Work Sheet

Storage Indicator Curve Work Sheet Example (Attachment 6B)

Table Number 1

Elevation Discharge Storage 02 S 2 S2+ 02
(ft) (ft) (ft3) 2 AT AT 2
(1) (2) 3) 4) (5) (6)
0.0 0.0 0.0 0 0 0
0.5 .75 7688 0.38 21.4 21.78
1.0 2.5 15881 1.25 441 45.35
1.5 4.0 24594 2.0 68.3 70.3
2.0 5.4 33842 2.7 94 96.7
2.5 6.3 43643 3.15 121.2 124.35
3.0 7.2 54011 3.6 150.0 153.6
3.5 8.0 64963 4.0 180.5 184.5

AT =360 sec.

July 31, 1997

Attachment 10.6
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FDM 13-10 Attachment 10.7 Storage-Indicator Curve (example)

Storage - Indicator Curve

Discharge (cfs)

0 20 40 60 80 100 120 140 160 180 200
(S/t)+0 /2

August 8, 1997 Attachment 10.7 Page 1



FDM 13-10 Attachment 10.8 Stage-Storage Curve (example)

Stage - Storage Curve

100

Storage 1000 cuft.

Elevation - Ft

August 8, 1997

Attachment 10.8
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FDM 13-10 Attachment 10.9 Hydrograph Data Work Sheet

Hydrograph Data Work Sheet (Attachment 9A)

Table Number 2

Time
(hrs)
(1)

Inflow
(cfs)
)

l1+ |2

Q)

S1+ 04
AT 2
(4)

O
(cfs)

S22+ 02
AT 2
(6)

Oz
(cfs)
()

July 31, 1997

Attachment 10.9
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FDM 13-10 Attachment 10.9 Hydrograph Data Work Sheet

Hydrograph Data Work Sheet Example (Attachment 9B)

Table Number

Time Inflow [+ |2 S1+ 04 O S2+ 02 07}
(hrs) (cfs) 2 AT 2 (cfs) AT 2 (cfs)
(1) (2) ®3) 4) ®) (6) ()
11.0 .76
11.3 1.1 .093 0 0.0 .93 0.0
11.6 1.6 1.35 .93 0.0 2.28 0.11
11.9 45 3.1 2.28 0.11 5.27 0.19
12.0 8.9 6.7 5.27 0.19 11.8 0.42
12.1 17 12.95 11.8 0.42 243 0.94
12.2 257 21.35 243 0.94 44.7 2.52
12.3 257 257 447 2.52 67.9 3.89
124 174 21.6 67.9 3.89 85.6 4.84
12.5 10.6 14.0 85.6 484 94.8 5.37
12.6 74 9.0 94.8 5.37 98.4 5.47
12.7 5.5 6.45 98.4 5.47 99.4 5.49
12.8 43 4.90 994 5.49 98.8 5.47
13.0 3 3.65 98.8 5.47 97.0 5.43
13.2 25 2.75 97.0 5.43 94.3 5.33
134 2.2 2.35 943 5.33 91.3 5.16
13.6 1.9 2.10 91.3 5.16 88.2 5.03
13.8 1.8 1.85 88.2 5.03 85.02 4.95
14.0 1.7 1.75 85.02 4.95 81.82 5.40
14.3 1.0 1.35 81.82 4.50 78.67 4.40

July 31, 1997
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FDM 13-10 Attachment 10.10 Hydrograph (Example)

Detention Example
50 year, 24hr storm

Flow (cfs)

30

Required Storage

— Inflow.

=+ Qutflow

Actual Outfiow Rate

(Max Q = 549 cfs)
5_ / /'-— -----
/ ’
| '/ ——
0 =r=—t—Tr—-rTT T T T T T T T T T T T T T T T

103 10.4 105 11,0 117 10.0 140 12 12,1 122 12,3 12.4 12,8 126 127 2.8 128 13 13.1 13.2 133 15.4 135 136 13.7 138 138 4 141 14.2 143

Time (hours)
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FDM 13-10 Attachment 10.11 Example Problem lllustration

side slopes of pond =4:1=Z

depth = D = 3.5 feet, use 0.5 foot increments
dimensions of pond bottom =W =L = 122 feet
122 feet x 122 feet

For a trapezoidal basin:
Using equation: Volume = LWD + (L + W)ZD? + 4/3Z2D3

Volume 15fet = (122)(122)(1.5) + (122+122)(4)(1.5)2 + 4/3(4)(1.5)3

Volume 1.5 feet = 24594 ft3

March 9, 1998 Attachment 10.11 Page 1
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