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NOTICE

This report was prepared by Applied Weather Associates, LLC (AWA). The results and conclusions in
this report are based upon our best professional judgment using currently available data. Therefore,
neither AWA nor any person acting on behalf of AWA can (a) make any warranty, express or implied,
regarding future use of any information or method shown in the report or (b) assume any future liability
regarding use of any information or method contained in the report.
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Storm files were made for forty-five storms comprising the short list of storms. Table F.1 displays
the short storm list. Applied Weather Associates analyzed each of these storms to determine the storm
representative dew point for in-place maximization. Each storm was then transpositioned to each of the
grid points for which it was transpositionable. Seventeen of these storms were analyzed using SPAS,
while storm analyses were performed for the other storms based on available data from previously
published reports (HMR 51, USACE, and/or FERC Michigan/Wisconsin). The data used to analyze and
develop the adjusted DAD table for each of these storms is included in this appendix (refer to the dew
point climatology maps in Appendix A for data used in the maximization calculations) so that a user is
able to understand how each of the storms was analyzed and replicate/reproduce the process if required.
The storm analyses that follow display one example spreadsheet representing a specific grid point,
although each storm was analyzed for each grid point as appropriate.

Table F.1 Ohio Statewide PMP Study Short Storm List (listed chronologically)

AWA

Storm Max Precipitation
Storm Name State | Number Lat Lon Year Month Day Rainfall Source
JEFFERS0ON 0OH 1 40.8017 -32.0223 1878 o 10 1500 OR2192
LARRABEE 1A 3 42 8608 05 5433 1891 6 23 1300 MR42
GREELEY NE b] 41,5500 983333 1394 6 4 1230 MR 43
WOODBUEMN 1A o 41.0120 935991 1903 3 24 1550 MR 1-10
BONAPARTE IA 10 40.7667 -01.7300 1903 6 10 1210 UMV 2-3
MEEEKER 0K 13 333034 | 960028 1908 10 19 1623 SW1-11
BEAULIEU MN 14 473000 | 939000 1909 7 18 10.50 UMV I-11A
RONWOOD MI 15 464500 = -90.1833 1909 7 21 1320 UMV I-11B
(COOPER MI 13 423764 | -83.6103 1914 3 il 1260 GL2-1%
NEOSHO FALLS ES 19 38.0820 | -95.7010 1926 o 12 1400 SW2-1
BOYDEN IA 20 431900 = -96.0100 1926 o 17 2400 ME 424
CHEYENNE 0K 23 356100 | 99.6700 1934 4 3 2300 SW2-11
NEWCOMERSTOWN OH 29 402723 -31.6060 1933 3 6 1270 OR2-11
GEANT TOWNSHIP NE 30 422400 @ -96.5900 1940 6 3 1300 MR43
INDEX AR il 335471 040419 1940 6 30 1150 LMV 425
HALLETT 0K 32 362000 | -96.6000 1940 o 2 2400  8W2-18
HAYWARD WI 34 46.0130 = 014846 1941 3 28 1500 UMV I1-22
WARNER 0K 33 354000 | 933100 1943 b 6 2500 |8W2-20
MNMOUNDS 0K 37 358770 | 96.0610 1943 3 16 1700 SW221
STANTON NE 40 41,8670 = -97.0300 1044 6 10 1730 MR 6-15
COLE CANMP MO 44 384600 | 932027 1945 3 12 1940 MRT2A
COLLINSVILLE IL 43 386717 -30.9300 1946 3 12 1870 MR T-2B
HOLT MO 47 304528 043422 1947 6 18 1760 MR 320
DUMONT IA 57 427519 029735 1951 6 23 1200 UMV 3-20
COUNCIL GROVE KS 38 38.6600 | 964900 1951 7 9 1850 MR 102
EELSO MO 59 371906 | -89.5495 1952 3 11 1300 UMV 3-30
PARIS WATERWORK IN 63 320500 | -87.7000 1957 6 27 1240 HMB-V18
DA GROVE IA 70 42 3167 03 4667 1962 3 30 1285 FEEC ML'WI
COLLEGE HILL 0OH 71 400854 = -831.6470 1963 6 3 1930  SPAS 1226
DAVID CITY NE 72 412132 970710 1963 6 pL 1598  3PAS 1030
EDGERTON MO 73 404125 055125 1965 T 18 2076  SPAS 1183
WOOSTER OH 78 409146  -8319720 1969 T 4 1495  SPAS 1209
ENID 0K 23 36.3805 -07.8683 1973 10 10 1945  SPAS 1034
LOUISVILLE MS 28 33.1167 -32.0300 1979 4 12 2207 BPAS 1227
CLYDE TX o2 324790 894790 1981 10 12 2300  SPAS 1184
BIG FORE AR o4 35.8708 92 1208 1932 12 1 1592 SPAS 1219
FOREST CITY MN 26 452304 | 94 5404 1983 6 20 1700  SPAS 1035
BIG EAPIDS MI 100 43 6125 -83.3125 1985 o o 1342  BPAS 1206
MINNEAPOLIS MN 102 448800 034021 1987 T 23 1155 BSPAS 1210
AURORA COLLEGE IL 112 41,7500  -38.3333 1995 7 16 1824  SPAS 1029
FALL RIVER KS 120 37.6300 | 96.0500 2007 6 30 2330  SPAS 1228
HOKAH MN 121 438125 013625 2007 3 18 1832  SPAS 1048
DOUGLASVILLE GA 125 33.8700 | -84.7600 2000 9 19 2537  SPAS 1213
WARNER PARE ™ 126 36.0611 -86.90356 2010 4 30 1971  SPAS 1208
DUBUQUE IA 127 42 4400 20,7500 2011 7 27 1514 BPAS 1220
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Table of Contents (listed chronologically)
Jefferson, OH - AWA 1 - September 10, 1878
Larrabee, IA - AWA 3 - June 23, 1891
Greeley, NE - AWA 5 - June 4, 1896
Woodburn, 1A - AWA 9 - August 24, 1903
Bonaparte, IA - AWA 10 - June 10, 1905
Meeker, OK - AWA 13 - October 19, 1908
Beaulieu, MN - AWA 14 - July 18, 1909
Ironwood, MI - AWA 15 - July 21, 1909
Cooper, MI - AWA 18 - August 31, 1914
Neosho Falls, KS - AWA 19 - September 11, 1926
Boyden, IA - AWA 20 - September 17, 1926
Cheyenne, OK - AWA 25 - April 3, 1934
Newcomerstown, OH - AWA 29 - August 6, 1935
Grant Township, OH - AWA 30 - June 3, 1940
Index, AR - AWA 31 - June 30, 1940
Hallett, OK - AWA 32 - September 2, 1940
Hayward, WI - AWA 34 - August 28, 1941
Warner, OK - AWA 35 - May 6, 1943
Mounds, OK - AWA 37 - May 16, 1943
Stanton, NE - AWA 40 - June 10, 1944
Cole Camp, MO - AWA 44 - August 12, 1946
Collinsville, IL - AWA 45 - August 12, 1946
Holt, MO - AWA 47 - June 18, 1947

Dumont, IA - AWA 57 - June 25, 1951
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Jefferson, OH September 10, 1878

Transpositioned Grid Points: 12-23
Storm Type: Synoptic
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Storm Name: Jefferson, OH OR 9-19

Storm Date: 9/10/1878 Storm Adjustment for Grid Point 15
AWA Analysis Date: :4/12/2013
Temporal Transposition Date 25-Aug
Lat Long Moisture Inflow Direction: SE @ 250 miles
Storm center location 41.75N  BD.B0W [Basin Elevation 200 feat
Storm Rep Td location 30.15N  7745W Storm Elevation 950 feet
Transposition Td location 3840N  TRTIW Storm Duration 24 hours
Basin location 41.00N  82.00 W
The storm representative Tdis  T3.0F with total precipitable water above sealevel of 2.60  inches.
The in-place maximum Tdis 76.0F with total precipitable water above sealevel of 2.99  inches.
The transpositioned maximum Tdis 76.5F with total precipitable water above sealevel of 3.07  inches.
The in-place storm elevation is 950 which subtracts  0.220 inches of precipitable water at T30F
The in-place stormn elevation is 950 which subtracts  0.245 inches of precipitable water at 76.0F
The transposition storm elevation at 900 which subtracts  0.240 inches of precipitable water at 765F
The moisture inflow barrier height is 200 which subtracts  0.240 inches of precipitable water at 76.5F
The in-place maximization factor is 1.15 Notes: DAD wvalues taken from USACE OF. 9-19. 2° added
The transposition factor is 1.03 to the storm rep based on EPRI, Nebraska, and TRWD
The elevation/barrier adjustment factor is 1.00 analyses to adjust 12-hr persisting Td to 24-hr average Td.
The total adjustment factor is 1.19
|Observed Storm Depth-Area Duration
6 Hours : 12 Hours 18 Hours 24 Hours | 30 Hours | 36 Hours ;| 48 Hours | 60 Hours | 72 Hours
10 sq miles 5.0 11.2 11.7 122 13.0 13.4 143 14.9 15.0
100 sq miles 58 10.9 11.6 121 12.7 132 141 14.6 14.7
200 sqg miles 5.8 10.8 11.4 11.9 12.5 12.9 13.9 14.4 14.5
300 sq miles 5.6 10.5 111 11.5 122 12.6 134 13.9 14.0
1000 sq miles 5.3 10.1 10.6 11.0 11.7 12.1 12.9 134 13.5
2000 sq miles 4.9 9.4 10.0 10.4 111 115 121 12.6 12.7
3000 sq miles 4.1 8.0 8.3 8.2 0.9 10.3 10.9 113 113
10000 sq miles 35 6.8 7.5 8.1 8.8 9.0 8.7 9.9 10.0
20000 sg miles 2.8 5.4 6.1 6.7 7.2 7.5 8.1 8.4 8.4
Adjusted Storm Depth-Area-Duration
6 Hours ! 12 Hours 18 Hours 24 Hours | 30 Hours | 36 Hours | 48 Hours | 60 Hours : 72 Hours
10 sq miles 7.0 13.3 13.0 14.5 154 15.9 17.0 17.7 17.8
100 sq miles 6.9 12.9 13.8 144 15.1 15.7 16.7 173 174
200 sqg miles 6.9 12.8 13.5 14.1 14.8 153 16.5 171 17.2
300 sq miles 6.6 12.5 132 13.7 14.5 15.0 15.9 16.5 16.6
1000 sq miles 6.3 12.0 12.6 131 13.9 14.4 153 159 16.0
2000 sg miles 58 11.2 11.9 123 132 13.7 144 15.0 151
3000 sg miles 4.9 9.5 10.4 10.9 11.8 122 12.9 13.4 13.4
10000 sq miles 4.2 8.1 8.9 9.6 10.4 10.7 115 11.8 11.9
20000 sg miles 3.3 6.4 7.2 8.0 8.5 8.9 9.6 10.0 10.0
Storm or Storm Center Name Jefferson, OH OR 9-19
Storm Date(s) 9/10/1878
Storm Type Synoptic
Storm Location 4175 N 30.80°W
Storm Center Elevation 930
|Precipitation Total & Duration 15.00 Inches 66-hours USACE OR 9-1%
Storm Representative Dewpoint 130F 24
Storm Representative Dewpoint Location RASN TIAFW Aug Sept
Manimum Dewpoinit 160F 71 743
Moisture Inflow Vector SE @ 230
|in-place Maximization Factor 113
Temporal Transposition (Date) 25-Aug
Transposition Dewpoint Location 340N 18.73W
Transposition Madmum Td 163 F
Transposition Adjustment Factor 103
Averagze Basin Elevation 200
|Highest Elevation in Basin
|Enflow Barrier Height 900
Elevation Adjustment Factor 1.00
Total Adjustment Factor 1.19




Jefferson, OH September 10, 1878 Moisture Inflow Analysis
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STORM STUDIES - PERTINENT DATA SHEET

Storm of « 10 = 13,
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Location Okdo, Pm. mnd W.Va.
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o* Fltteburgh Disiriot Offloe

Part I Reviewed by H.M. Sec. of
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[ el lncoyetal mon. Remarks: center st
Arsa inclessd by Jeffersom, Obl
@E-hﬂ inetryut. LOCATION MAP * "
ATIONS MPi
' PART I
Preliminary isohyetal map,in 5§ sheet , scale vary
Precipitation data and mass curves: (Number of Sheets)
Form 500i-C (Hourly precip. i-'rl) ......................
Form 5001-B (24-hour * I P D P e e A e e ﬁ
Fﬂl‘l‘l ml n(' - - - }-h-u-b-u--ﬂ--ﬂ-nﬂﬂ--!-*---— T
Miscl precip. records, meteorclogical data, etc.. _ ____________ Le
Form 5002 (Mass rainfall curves)___ _ _____ ___ __________. 33
PART X

Final isohyetsl maps, in 1  sheet , scale 1 ; 1,000,000
Data and computation sheets:

Form S-10 (Data from mass ralnfall curves) ____________. 2
Form S-I! (Depth-area deta from isohyetal map). - oo oo 1
Form S~12 (Maximum depth-duration date) o oo oo 7
Maximum duration-depth-area curves. . _ .o 1
Data relating to periods of maximum rainfall. . cccccaaaaae 3
MAXIMUM _AVERAGE DEPTH OF RAINFALL IN_INCHES

Area In 5q. Mi. Duration of Rainfall in Hours

¢ Tl wl il 0l %6 0l & a
o* | 5.9 | 12| 11.7| 12.2| 3.0/ 23.4| W.3| W9 }i:u 0
Wo |5.8 | 10.9| 11.,5] 12,1] 12,7] 13.2] .l uuﬁr 7
200 (5.8 | 10,8 11y| 11.9| 12.5| 12.9/| 13, 5 U5
500 5.6 | 10.5| 1.1 11.5| 12,2| 12.6| 13 0| Lo
1,000 «3 | W0.1| 0.6 11.0| 11.7| 22.1] 12,9 H.ﬁ‘ 13.5| 13.5
2,000 9 | 9.4| 10.0| 10.4| 11.1| 11.5| 12,2 12.6| 12.7| 12,7
54000 |[L.1 | 8.0 8.8] 9.2 9.9 10.3| 10.9 11.3] 11.3| 11.3
10,000 |3.5 | 6.8| 7.5| B.1 9.0| 9.7 gi 10.0| 10,0

20,000 2.8 5.4 6.1 6.7 L 7.5 8.1 8.4] 8.4
mlm 1'9 5-5 I’II]- l-i-6‘ 9 -E E-ﬂ 6- é‘tl &-1
70,000 1.6 2.8| 3.L| 3.8 3 «9 i:i. i:i o2
= 90,000 1.3 | 2.2 2.9| 3.2 .5 h 37| ha 5 5
(* Extrspolated
Form 5-2
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Larrabee, IA June 23, 1891
Transpositioned Grid Points: 1-3, 6-9, 12-16, 18-21
Storm Type: MCC
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Storm Name: USACE ME 4-2 Larrabee, IA
Storm Date: 6/23/1891 Storm Adjustment for Grid Point 15
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 10-Jul
Lat Long Moisture Inflow Direction: 5 @ 200 miles
Storm center location 4286 N 9555 W Grid Point Elevation 200 feet
Storm Rep S5T location 3006 N 0555W Storm Flevation 1,400 feet
Transposition S5T location 810N BLOOW Storm Duration 12 hours
Grid point location 41.00N  82.00 W
The storm representative S8Tis  79.0F with total precipitable water above sea level of 344 inches.
The in-place maximum 58Tis  81.0F with total precipitable water above sealevel of 375 inches.
The transpositioned maxmum 55Tis  T78.0F with total precipitable water above sealevel of 329 inches.
The in-place storm elevationis 1,400 which subtracts  0.390 inches of precipitable water at T90F
The in-place storm elevationis 1,400 which subtracts  0.410 inches of precipitable water at 81.0F
The transposition storm elevationat 900 which subtracts  0.250 inches of precipitable water at T8.0F
The moisture inflow barrier height is 200 which subtracts  0.250 inches of precipitable water at 78.0 F
The in-place maximization factor is 110 Notes: DAD values taken from USACE MR 4-2. Storm
The transposition factor is 0.91 representative dew point value was based on adding 7°
The elevation/barmier adjustment factor is L.00 to the USACE analyzed storm rep Td based on guidance
from EPRI, Nebraska, and TRWD.
The total adjustment factor is 1.00
(Ohserved Storm Depth-Area-Duration
6 Howrs | 12 Hours 18 Hours 24 Hours | 30 Hours | 36 Howrs | 48 Hours | 60 Hours § 72 Hours
lsqmilesi 10.4 11.7 11.7 120 12.9 12.9 12.9 12.9 120
10 sq miles 9.0 11.1 11.6 12.8 12.8 12.8 12.8 12.8 12.8
100 sq miles 7.5 10.0 11.1 12.2 12.2 12.2 12.2 12.2 12.2
200 sq miles 7.0 9.5 10.5 11.5 11.6 11.6 11.6 11.6 11.6
300 sq miles 6.1 8.6 9.6 10.3 10.5 10.5 10.5 10.5 10.5
1000 sg miles 5.3 7.7 8.7 9.3 9.5 9.5 2.5 9.5 8.5
2000 sq miles 4.5 6.6 7.7 8.2 8.3 8.3 8.3 8.3 8.3
3000 sq miles 34 5.0 5.8 6.5 6.6 6.6 6.6 6.6 6.6
10000 sq miles 2.5 37 4.4 5.2 53 5.3 53 53 5.3
20000 sg miles 1.6 2.5 2.9 3.6 3.9 4.2 4.2 4.4 4.6
Adjusted Storm Depth-Area-Duration
6 Hours @ 12 Hours 18 Hours 24 Hours | 30 Hours | 36 Hours ; 48 Hours | 60 Hours ; 72 Hours
lsqmilesi 10.4 11.7 1.7 119 12.9 12.9 1X9 12.9 119
10 sg miles 0.0 11.1 11.6 1.8 12.8 12.8 12.8 12.8 1.8
100 sq miles 7.5 10.0 111 12.2 12.2 12.2 12.2 12.2 12.2
200 sq miles 7.0 9.5 10.5 11.5 11.6 11.6 11.6 11.6 11.6
300 sq miles 6.1 8.6 9.6 10.3 10.5 10.5 10.5 10.5 10.5
1000 sg miles 53 7.7 8.7 9.3 9.5 9.5 9.5 9.5 9.5
2000 sq miles 4.5 6.6 7.7 8.2 8.3 8.3 8.3 8.3 8.3
5000 sq miles 34 5.0 5.8 6.5 6.6 6.6 6.6 6.6 6.6
10000 sq miles 2.5 37 4.4 5.2 53 53 53 53 5.3
20000 sg miles 1.6 1.5 1.9 3.6 3.9 4.2 4.2 4.4 4.6

Storm or Storm Center Name

USACE MR 4-2-Larrabee, [A

Storm Date(s) 6/23/1801

Storm Type MCC-Thunderstorm Complex
Storm Location 4286 N 9335 W
Storm Center Elevation 1,400

Precipitation Total & Duration

12.90 Inches 24-hours

Storm Representative Dewpoint 19.0F 12
Storm Representative Dewpoint Location 3996 N 93.53 W
Maximum Dewpoint 810F

Moisture Inflow Vector S @ 200

In-place Manmization Factor 1.10

Temporal Transposition {Date) 10-Tul

Transposition Dewpoint Location JRI0N 8200 W
Transposition Maximum Dewpoint T80F

Transposition Adjustment Factor 0.91

(Grid Point Elevation 200

Inflow Barrier Height 200

Elevation Adjustment Factor L.00

Total Adjustment Factor 1.00
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Larrabee, IA June 23, 1891 Moisture Inflow Analysis
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PART
Preliminary isohyetal map, in 1 sheet , scale 1: 2,500,000
Precipitation data and mass curves: (Mumber of Sheets)
Form 5001-C (Howrly precip. dlh] ______________________ 6
Form S5001-B (24-hour * ;S 0
Form 5001-D (= * = I " S > —— 3
Miscl. precip. -records, mateorciogical date, ete._ _ _ __ ____ _____ 12
Form 5002 (Mass rainfall curves). . . __ . _________ o 9
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Final isohyetal maps, In 1 sheet , scale 1: 1,000,000
Data and computation sheets:

Form 5-10 (Data from mass rainfall curves)_.___________._ 1
Form S-1I (Depth-area data from isohyetal map)___________ 1
Form S-12 {Maximum depth-duration date)_ .. - o oo-- 7
Maximum duration-depth-area curves_________________._ 1
Data relating to perlods of maximum rainfall __ _ __________ 3
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area in 5q. Mi. Duration of Rainfall in Hours
12 | 28 | 2L | 30 | 3% | LB | 60 172 |96
Max. Station 11.7| 1.7 | 129 | 12.9| 12.9] 12,9 | 13.0| 13.0| 13.0
10 n.1/1n.46(12.8)12.8112.8| 12.8| 12.8| 12.8] 12.8
100 0.0 11.1)12.2 | 12,2 | 12.2| 12.2| 12.2| 12,2 12.2
200 9.5[10.5| 11.5]| 11.6 | 11.6; 11.6| 11.6] 11.6] 11.6
500 8.6 9.6]|10.3|10.54 10.5| 10,5 10.5| 10.5| 10.5
1,000 7.7| 8.7| 9.3| 9.5| 9.5| 9.5| %9.5| 9.5| 9.5
2,000 6.6 7.7| 8.2| 8.3| 8.3] 8.3| 8.3] 8.3 8.3
5,000 S.0| 5.8]| 6.5| 6.6| 6.6| 6.6| 6.6 6.6]| 6.6
10,000 3.7T| Lob| 5.2 5.3 5.3] 5.3| 5.3 S.3| 5.3
20,000 2.5| 2.9| 3.6| 3.9 L.2| L.2! L.u| L.6| b.7
30,000 1.7| 2.0 2.4] 3.1| 3.7| 3.8| L.2| L.5| L.G
Form S-2
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Greeley, NE June 4, 1896

Transpositioned Grid Points: 2-3, 6, 14-17, 19
Storm Type: MCC
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Storm Name: USACE MR 4-3-Greeley, NE

Storm Date: 6/4/1896 Storm Adjustment for Grid Point 14
AWA Analvsis Date: :2/20/2013
Temporal Transposition Date 19-Jun
Lat Long Moisture Inflow Direction: SE @ 145 miles
Storm center location 41.55N 98.53 W Grid Point Elevation 900 feet
Storm Rep Td location 40.05N 0555 W Storm Flevation 2,000 feet
Transposition Td location 950N BOLITW Storm Duration 6 hours
(Grid point location 4L00N  B00W
The storm representative dew pointis  76.0F with total precipitable water above sea level of 2.99  inches.
The in-place maximum dew pointis  79.0F with total precipitable water above sea level of 3.44  inches.
The transpositioned maximum dew pointis  77.5F with total precipitable water above sea level of 322  inches.
The in-place storm elevationiz 2,000 which subtracts  0.500 inches of precipitable water at 76.0F
The in-place storm elevationis 2,000 which subtracts ~ 0L550 inches of precipitable water at T9.0F
The transposition basin elevation at 900 which subtracts  0.230 inches of precipitable water at 715F
The inflow barrier'basin elevation height is 200 which subtracts  0.230 inches of precipitable water at 77.5F

The in-place storm maximization factor is
The transposition/elevation to basin factor is
The barrier adjustment factor is

The total adjustment factor is

116
103
1.00

1.20

Notes: DAD values taken from USACE MR 4-3. éhr
average, /- added to USACE storm rep Td based on EPRI,
Nebraska, and TRWD guidance.

Ohbserved Storm Depth-Area-Duration

& Hours 12 Hours 18 Hours 24 Howrs | 30Howrs | 36 Hours | 48 Howrs | 60 Howrs i 72 Howrs
10 sq miles 12.0 1.0 12.2 123 12.3 12.3 12.3 123 12.3
100 sq miles 11.6 116 11.6 11.8 11.8 11.8 11.8 11.8 11.8
200 sq miles 11.2 11.2 11.2 11.5 11.5 11.5 11.5 11.5 11.5
500 sq miles 10.2 10.2 10.2 10.6 10.6 10.6 10.6 10.6 10.6
1000 sq miles 8.7 8.0 0.0 0.2 9.4 9.4 9.4 0.4 9.4
2000 sq miles 6.6 6.0 7.0 7.2 7.5 7.5 7.5 7.5 7.5
3000 sq miles 4.0 4.3 4.9 51 52 53 =3 53 53
10000 sq miles 2.4 2.8 7 4.0 4.1 4.2 4.2 4.4 4.5
20000 sg miles 1.3 1.8 2.6 3.0 31 3.2 3.2 3.7 1.8

Adjusted Storm Depth-Area-Duration

& Hours 12 Hours 18 Hours 24 Howrs | 30Howrs | 36 Hours | 48 Howrs | 60 Howrs i 72 Howrs
10 sq miles 14.4 14.4 14.6 14.7 14.7 14.7 14.7 14.7 14.7
100 sq miles 13.9 13,9 13.9 14.1 14.1 14.1 14.1 14.1 14.1
200 sq miles 134 134 134 138 138 138 138 138 138
500 sq miles 12.2 12.2 122 12.7 12.7 12.7 12.7 12.7 12.7
1000 sq miles 10.4 10.7 10.8 11.0 11.3 11.3 11.3 11.3 11.3
2000 sq miles 7.0 8.3 8.4 8.6 9.0 9.0 0.0 0.0 9.0
3000 sq miles 4.8 5.2 5.9 6.1 6.2 6.4 6.4 6.4 6.4
10000 sq miles 2.0 34 4.4 4.8 4.9 5.0 5.0 53 54
20000 sg miles 1.6 22 31 3.6 .7 3.8 3.8 4.4 4.6

Storm or Storm Center Name

USACE MR 4-3-Greelev, NE

Storm Date{s) 6/4/18%6

Storm Type MCC

Storm Location 4135N 0833 W
Storm Center Elevation 2,000

Precipitation Total & Duration

12.30 Inches 24-hours USACE MR 4-3

Storm Representative Dewpoint T6.0F 6

Storm Representative Dewpoint Location 4005 N 0553 W
Manmum Dewpoint T90F

Moisture Inflow Vector SE @ 143

In-place Maximization Factor 1.16

Temporal Transposition (Date) 18-Jun

Transposition Dewpoint Location 050N 20.17W
Transposition Maxmum Td TISF

Transposition Adjustment Factor 1.03

Grid Point Elevation 200

Inflow Barrier Height 200

Elevation Adjustment Factor 1.00

Total Adjustment Factor 1.20
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Greeley, NE June 4, 1896 Moisture Inflow Analysis
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CEPARTMEMT OF THE AWMy CLHPS OF ENG INEE RS

STORM STUDIES - PERTINENT DATA SHEET

Storm of L=7 Juna 1894
L s AN i o Assignment MR L-3
Location Yebe., 5.D. Minn.

Study Prepared by:
Miss -:"::J,:'i Hpi.var Diviaion
Ona ha Tietrict 0ffice

12,8 Part I Reviewed by H. M. Sec. of

I Weather Buresu, & /11 /a0

Part IL Approved by Office, Chief
of Engineers for Distribution

y red - of Factual Data, 2/9/51
===y Ares 3
{.._i firnll %ﬂ:i tr'tlp. REE:.TZT;; ﬁ:ﬁ?r at
Ares . ! :
© g-inch lu.:;u,” LOCATION MAP Mpt.idﬁgg:lﬂgt_ Pt. 14 5B
ar

DATA AND COMPUTATIONS COMPILED
PART I

Preliminary isohyetal map, in 1 sheet , scale 1y 2,500,000

Precipitation data and mass curves: (Number of Sheets)
Form S001-C (Wourly precip. data)____________________ 8
Form 5001-B (P4-hour * o e e e =
Form 500|-p (= o i 10
Miscl. precip. records, meteorological Ly P O Sl 9
Form 5002 (Mass ralnfall e A 24
EART I

Finat isohyetal maps, In 1 sheet y dcale 1 1,000,000
Data and computation sheets:

Form 5-10 fﬂl?‘l from mass rainfall curves)______________ 3
Form S5-Il (Depth-area data from Isohyetal map)___________ 2
Form S-12 (Maximum depth- duration L A 13
Maximum duration-depth-area curves_______________ 1
Data relating to perlods of maximum rainfal.. .. ... _ 7
MAXIMUM _AVERAGE DEPTH OF RAIMFALL IN [NCHES
Area in 5q. Mi. Duration of Rainfall in Hours
& 1z 18 2l 10 14 LA 50 77 7R
10 (12.0 |12.0 12,2 12.3 112.3 |12.3 |12.3 12.3 [12,3 |12.3
100 111.6 (11.6 |11.6 |11.8 |11.8 |11.8 [11.5 11.8 [11.8 [11.8
200 |11.2 (11,2 |11%2 11.5 |11.5 [11.,5 1L.5 | 11,5 |11.5 |11.5
500 (10,2 10,2 (10,2 |10.8 {(10.4 10.6 |10.6 |10.6 | 10.6 |10.6
1,000 | B.7 | 8.9 | 9.0 | 9.2 [ 9.} | 9.} Fali | 9. | 9.4 | 9.4
2,000 | 6.6 | 6.9 | 7,0 | 7.2 | 7.5 TS| 78] 75| 75| 7.8
5,000 | Lo | 43 | Lo | g 542 | 8.3 [ 5.3 (5.3 53] 5.3
10,000 | 2,4 | 2,8 | 3.7 | k.0 bl | b2 | b2 | bL| LB | Lg
20,000 | 1.3 | 1.8 | 2,6 | 3.0 | 3.1 | 3.2 32 3.7 3.B| 3.8
20,000 | 0.6 1.1 1.7 | 2.1 | 2.3 | 200 2.8 | 3.1 ] 3.3 ] 3.3
84,000 | 0.5 | 1.0 | 1.4 | 1.8 2.2 2.3 | 2.k ]| 3.0 3.2 3.2
Farm 5-2
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EEP.&RTHEHT OF THE AAMY CORPS OF ENGINEERS
STORM STUDIES - ISOHYETAL MAP
Storm of _ 4=T June 1898 Assignment ME 4=3
Study Prepored by: Omaha, Wabr, DMatrict
Miggouri River Division

from_12 M ¥ June 5“‘;"-5
to_ 6 AM 7 Jums 9,000,000
Palyssnic Projecrion

MASS RAINFALL CURVES

a

|
Oreeley, Pebrs [12.3"
= Lodp Cityl, Wevrl 12.2

jmer: inn, | 745"

=
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—— g

llll]]lllllllllll
I""'-—u._____

ACGUMULATED PRECIPITATION 1M INCHE S
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Woodburn, IA August 24, 1903

Transpositioned Grid Points: All
Storm Type: MCC/ Synoptic
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Storm Name:

USACE MR 1-10-Woodburn, IA

Storm Date: 8/24:25/1903 Storm Adjustment for Grid Point 15
AWA Analysis Date: (2/20/2013
Temporal Transposition Date 5-Aug
Lat Long Moisture Inflow Direction: SWa@ 150 miles
Storm center location 41.01IN 9360 W Grid Point Elevation 200 feet
Storm Rep Td location 3852N  0L81W Storm Flevation 1,200 feet
Transposition Td location 3851N 8021W Storm Duration 24 hours
Grid point location 41.00N  82.00 W
The storm representative Tdis  T750F with total precipitable water above sea level of 2.85 inches.
The in-place maximum Tdis 80.5F with total precipitable water above sea level of 3.68 inches.
The transpositioned maximum Tdis 77.5F with total precipitable water above sea level of 322 inches.
The in-place storm elevationis 1,200 which subtracts  0.300 inches of precipitable water at 75.0F
The in-place storm elevationis 1,200 which subtracts  0.360 inches of precipitable water at B0O5F
The transposition storm elevation at 200 which subtracts  0.250 inches of precipitable water at T15F
The moisture inflow barrier height is 900 which subtracts  0.250 inches of precipitable water at T75F
The in-place maximization factor is 1.30 Notes: DAD values taken from USACE MR 1-10. 2°
The transposition factor is 0.89 added to the storm rep based on EPRI and Nebraska
The elevation/barrier adjustment factor is 1.00 analyses to adjust 12-hr persisting Td to 24-hr average
Td
The total adjustment factor is 1.16
|Observed Storm Depth-Area Duration
6 Hours ! 12 Hours 18 Hours 24 Hours | 30 Hours : 36 Hours | 48 Hours | 60 Howrs | 72 Howrs
10 sq miles 6.9 11.5 11.9 14.7 14.7 14.7 154 15.5 15.5
100 sg miles 6.6 10.3 11.4 12.8 13.8 13.8 13.9 14.4 14.6
200 sq miles 6.3 9.9 110 12.2 13.2 13.2 13.2 138 13.0
300 sq miles 5.7 9.3 10.2 11.2 12.2 12.2 2.6 11.8 2.8
1000 =g miles 5.2 8.7 9.5 10.3 111 11.2 11.2 11.5 11.7
2000 sq miles 4.6 7.8 8.6 9.2 10.0 10.1 10.2 10.4 10.6
3000 sg miles a7 6.4 7.3 7.7 8.4 8.7 8.8 8.8 9.0
10000 sq miles 3.0 5.2 6.3 6.5 7.1 7.3 7.5 7.5 7.7
20000 sq miles 2.3 4.0 5.0 5.2 5.6 5.9 6.1 6.1 6.3
Adjusted Storm Depth-Area-Duration
6 Hours : 12 Hours 18 Hours 24 Hours : 30 Howrs : 36 Hours | 48 Hours | 60 Hours | 72 Hours
10 =g miles 8.0 13.4 13.8 17.1 17.1 17.1 17.9 18.0 18.0
100 sq miles 7.7 12.0 13.3 14.9 16.0 16.0 16.2 16.7 17.0
200 =q miles 7.3 11.5 12.8 14.2 152 153 153 16.0 16.2
300 sq miles 6.6 10.8 12.0 13.0 14.2 14.2 14.7 14.0 14.9
1000 sq miles 6.0 10.1 11.0 2.0 12.9 13.0 13.0 13.4 13.6
2000 sg miles 53 9.1 10.0 10.7 116 11.7 11.9 12.1 12.3
3000 sg miles 4.3 7.4 8.5 9.0 0.8 10.1 10.2 10.2 10.5
10000 sq miles 3.5 6.0 7.3 7.6 8.3 8.5 8.7 8.7 9.0
20000 sq miles 2.7 4.7 5.8 6.0 6.5 6.9 7.1 7.1 7.3

Storm or Storm Center Name

USACE MR 1-10-Woodburn, LA

Storm Date(s) 8/24-25/1903

Storm Type MCC

Storm Location 41.01N 03.60 W
Storm Center Elevation 1,200

|Precipitation Total & Duration

14.70 Inches 24-hours USACE MR 1-10

Storm Representative Dewpoint 15.0F 4
Storm Representative Dewpoint Location JB5IN ME81wW
Mamimum Dewpoint 805F

Moisture Inflow Vector SW @ 130
|In-place Maxmization Factor 1.30

Temporal Transposition (Date) j-Aug

Transposition Dewpoint Location 3B3IN 3021W
Transposition Maximum Td 115F

Transposition Adjustment Factor 0.89

Grid Point Elevation 200
|Inflow Barrier Height 200

Elevation Adjustment Factor 1.00

Total Adjustment Factor 1.16
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Woodburn, IA August 24, 1903 Moisture Inflow
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WAR CEPARTMENT CORPS OF ENGINEERS, U. S. ARMY

STORM STUDIES = PERTINENT DATA SHEET
Storm of August 2 - 28, 1903
w KN Y BT we | Assignment ¥R 1-120
Location Iowa
Study Prepared by:
WMesourl Flver DMvision
Kansas Clty DMstriot Offioe

5. Part I Reviewed by H.M. Sec. of
Weather Bureau, &6/6/%
Part IL Approved by Office, Chief

of Engineers for Distribution

-LESEND- of Factusl Data, 110/
peesy Arsa coversd by Remarks: Centers at
h"'ﬁ inclesed .:-' " Woodburn, Ia., and
O tnen sahyer.” | OCATION MAP Counoil Bluffs, Ia.

DATA AND COMPUTATIONS COMPILED
PART I
Preliminary Isohyetal map,in 1 sheet ,scale 1 : 2,500,000
Precipitation data and mass curves: (Number of Sheets)

Form 5001-C (Howrly precip. data)._ _ ____ _ _____ ________.__ 5

Form 5001-8 (24-hour * i SR e T e ) |

Form 5001-D (™ ™ . B e S -

Miscl. precip. records, meteorological date, etc. . _ _ _ __ _______. -

Form 5002 (Mass rainfall curves)_ _ __ _ __ _ _ _ _ _ _ ____ _____. 11

PART I
Final isohyetal maps, in 1 sheet , scale 1 ¢ 1,000,000
. Data and computation sheets:

Ferm S-10 from mass rainfall curves)______________ L

Form S=II (Depth=area data from isohyetal map)_ .. .- 2

Farm S-12 (Maximum depth-duration date). .. ____. 6

Maximum “duration-depth-area Turves_ __________________ 1

Data relating to perlods of maximum rainfall _____________ 2

MAXIMUM AVERAGE DEPTH OF RAINFALL IN . INCHES
Area in Sq. Mi. Duration of Rainfall in Hours

m‘ﬁﬁa Jfﬁ%m?'mT mﬁ m.u T
[ 1 : 1 s «T| 15 15.5| 1545 5
100 |6.6 |10.3| 11,4 12.8{ 13.8| 13.8| 13.9 LI.qu U5 E‘ﬁ
D0 | 6.3 9.9 | 11.0 | 12.2] 13.2| 13.2| 13.2| 13.8| 13.9| 13.9
500 | 5.7 | 93| 1043 | 11.2} 12,2 | 12.2 | 12.2| 12,6| 12,8| 12.8
1,000 | 5.2 | 84T | 9+5| 1043 ] 11a1| 1222 | 1142 1145 | 11,7 | 1147
2,000 |La6'| 7.8| 8,6| 9.2]10.0| 10,1 | 10,2 10.4| 10.6] 20,7
Elm 5'? 6'# le T#? Elh E'IT B-ﬂ E.B *jl'.ﬂ ?-2
10,000 |3.0 Se2| 6u3| 65| Tedl| Te3| 7e5| 745 747| 7.9
20,000 |23 | LoO| 50| 5.2} 5.6 f:; Ged | 61| 63| 6.5
50,000 |1.3 | 2.4 3.1| 3.2} 3.5 0| Le2| La3| Laly IL.I
99,000 1.1 2al 2.8 2-9]. 3e2| Feb| 3.9 L0 | Lal

'F: “-i_ﬂ:

Form ﬁ
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WAR DEPARTMENT

F | L ARMY

Stoarm of

STORM STUDIES - ISOHYETAL MAP

August 24-28, é&;‘.?.i _ Assignment MR /-/0
Study Prepared by: Asnsas Cify Mo, Orstrict
: R sl

s
AL

[ 1@

torm Perjod_36 hours

. trom_Z PM Aug 2¢ scaLe
' to_ 7 PM Aug 28
- Foyeensm
MASS RAINFALL CURVES
HWeop'burn, ,’"“'

Omahe. Nebr, 360"

ACCUMULATED PRECIPITATION N INCHES
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Bonaparte, IA June 10, 1905
Transpositioned Grid Points: 1-5, 6-9, 12-23
Storm Type: Synoptic

F-21



Storm Name: USACE UMV 2-5-Bonaparte, [A
Storm Date: June 9,1005 Storm Adjustment for Grid Point 15
AWA Analysis Date: (2/20/2013
Temporal Transposition Date 30-Jun
Lat Long Moisture Inflow Direction: 5@ 150 miles
Storm center location 40.77TN O9LT5W (Grid Point Elevation 900 feet
Storm Rep SST location 3852N  OLS1W Storm Elevation 1,500 feet
Transposition SST location 38.75N  BlO06W Storm Duration 12 hours
Grid point location 41.00N  B2.00 W
The storm representative S8Tis  77.0F with total precipitable water above sea level of 314  inches.
The in-place maximum 35T is  80.0F with total precipitable water above sea level of 3.60  inches.
The transpositioned mammum S8Tis  77.5F with total precipitable water above sea level of 322 inches.
The in-place storm elevationis 1,500 which subtracts  0.390 inches of precipitable water at T70F
The in-place storm elevationis 1,500 which subtracts  0.430 inches of precipitable water at 80.0F
The transposition storm elevationat 900 which subtracts  0.250 inches of precipitable water at T75F
The moisture inflow barrier heizht is 200 which subtracts  0.250 inches of precipitable water at T75F
The in-place maximization factor is 115 Notes: DAD values taken from USACE UMV 2-3. Added
The transposition factor is 0.94 7 to the USACE analyzed storm rep Td based on
The elevation barrier adjustment factor is 1.00 guidance from EPFL, Nebraska, TRWD.
The total adjustment factor is 1.08
|observed Storm Depth-Area Duration
1 Hours 6 Hours 12 Hours 18 Hours i 24 Hours | 30 Hours i 36 Hours ;| 48 Hours ;| 60 Hours i 72 Hours
1 sg miles 2.0 10.2 12.1
10 5q miles 2.0 10.0 12.0
100 sq miles 1.9 9.2 11.5
200 sq miles 1.8 8.9 113
300 sq miles 1.8 8.5 10.7
1000 sq miles 1.7 8.0 10.0
2000 sq miles 1.6 7.2 9.1
3000 sq miles 13 5.8 7.3
10000 sq miles 1.0 4.4 5.6
20000 sg miles 0.7 3.0 3.9
Adjusted Storm Depth-Area-Duration
| Hours ;| 6 Hours 12 Hours 18 Hours : 24 Hours @ 30 Hours : 36 Howrs : 48 Hours | 60 Hours ;| 72 Hours
1 sg miles 2.2 11.0 13.0
10 sq miles 22 10.8 12.9
100 sg miles 2.0 0.9 124
200 sq miles 1.9 9.6 12.2
300 sq miles 1.9 0.2 11.5
1000 sq miles 1.8 8.6 10.8
2000 sq miles 1.7 7.8 0.8
3000 sq miles 1.4 6.3 7.9
10000 sg miles 1.1 4.7 6.0
20000 sg miles 0.8 3.2 4.2

Storm or Storm Center Name

USACE UMV 1-5-Bonaparte, LA

Storm Date(s) 9-Tun-19035

Storm Type MCC

Storm Location 4077TN 0175 W
Storm Center Elevation 1,500

|Precipitation Total & Duration

12.10 Inches 12-hours USACE UMV 2-3

Storm Representative Dewpoint J1.0F 12
Storm Representative Dewpoint Location 38.52N 0181 W
MMaximum Dewpoint 300F
Moisture Inflow Vector S@ 130
|In-place Maximization Factor 1.15
Temporal Transposition (Date) 30-Jun
Transposition Dewpoint Location 38.73IN 32.06 W
Transposition Maxmum 88T J15F
Transposition Adjustment Factor 0.04
(Grid Point Elevation 900
|Inflow Barrier Height 200
Elevation Adjustment Factor 1.00
Total Adjustment Factor 1.08
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Bonaparte, IA June 10, 1905 Moisture Inflow Analysis
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WAR DEPARTMENT CORPS OF ENGINEERS, U. S. ARMY

STORM STUDIES - PERTINENT DATA SHEET

Storm of June 9 = 10, 1905

Pk AR e Assignment UKV 2 =5

Location §.E. Im, and W.Cent.I1]

Study Prepared by:

Upper Miseissippi Valley
Division

i Rook Ialand Dliatriot Office
i Part I Reviewed by H. M. Sec. of
Weather Bureau, &6/20/40
Part II Approved by OTfice, Chief
of Englneers for Distribution

“LEGEND" of Factual Date, &/22/
7] et mohystal e Remarks: e
Area Inclased by Bonapart (Near), Ia., and
2 inen ishyet. | OCATION MAP ls Harpe., I11.
AN COMPUTATIONS COMPILED
: PART I
Preliminary isohyetal map,in 1  sheet , scale 1 4 2,500,000
Precipitation data and mass curves: (Mumber of Sheets)
Form 5001-C (Hourly precip. d.nh') ______________________ 8
Form 5001-8 (24-hour * B il iy M e -
Form 5001-D (~ *» » B e T TP S T P 6
Miscl. precip. records, metearological data, etc.._ . __ ________ 4
Form 5002 (Mass rainfall curves). _ _____________________ 19
BART I

Final Isohyetal maps,in 1 sheet , scale 1 : 1,000,000
Data and computation sheets:
Farm 5-10 (Data from mass ralnfall curves)______________
Form S-11 (Depth-area data from isohyetal Map). - oo ou-
Form S-12 (Maximum depth-duration data). . ... occoeoo-
Maximum duration=-depth-mrea curves___________________
Data relating to perlods of maximum rainfall . ________.__
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area In S5q. Mi, Duration of Reainfall in Hours
: | 2 3 5 6 i a 10 12

L i

Max, 8tatlon | 2.0 | L0 | 640 | B.0 | 9.9 |10.2 | 10.8 | 114 | 11.9 | 12.1
0| 2,0 | 4aO | 5.9 | 749 | 9.7 | 10.0 | 10,5 | 11.2 | 11.8 | 12.0

m 1'9 5'7 5.6 712 B-E 9.2 9-8 m-5 n-; u¢5

m I'B 5.6 505 7‘0 B- 3.9 9!5 15.2 n-]- 11!3

500 | 1,8 | 3. o2 | 6.6 | TB | B85 | 91| 9.7 10,5 | 10.7

1,000 | 1.7 | 3. 9| 62| 74| B0 | 8.6 9.0 9.8 | 10,0

2,000 | 1.6 | 3.1 | L5 S| BT 72| T8 Bal| 8.82] 9.1

5,000 | 1.3 | 2.5 | 3.5 5] 5.2 B| 6.2 6.5| 70| 7.3
0,000 | 1.0 | 1.9 | 2.7 | 3.L | 3.9 L| L8| 5.0| 5..| 5.6
20,000 | 0.7 | 13| L7 | 21| 2.5 3.0 3.1] 3.3| 3.7]| 3.9

Form S5-2
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WAR_DEPARTMENT i GORPS OF ENGINEERS, U S. ARMY
STORM STUDIES = ISOHYETAL MAP
Starm of June 8-/0, /905 Assignment UMY 2-5

Study Prepared by: )_?%k (sfand M, Oistrict
Upper Mississippi Valley Division

Storm Period_/2__hours
trom_8 PM June 9 SCALE
Pt it i
. to 19,000,000

Palycanio Prajustion

MASS RAINFALL CURVES
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Meeker, OK October 19, 1908

Transpositioned Grid Points: 1
Storm Type: Synoptic



Storm Name:

USACE SW 1-11-Meeker, OK

Storm Date: 10/19-23/1908 Storm Adjustment for Grid Point 1
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 5-Oct
Lat Long Moisture Inflow Direction: SE@ 200 miles
Storm center location 3550N  96.00W Grid Point Flevation 600 feet
Storm Rep SST location 3343N 0445 W Storm Elevation 200 feet
Transposition SST location 3503N BISW Storm Duration 24 hours
Grid point location 38.00N  B550W
The storm representative 88Tis  68.0F with total precipitable water above sea level of 2.05 inches.
The in-place maximum 35T is  75.5F with total precipitable water above sea level of 292  inches.
The transpositioned maximum 85T is  73.5F with total precipitable water above sea level of 2.67  inches.
The in-place storm elevation is 200 which subtracts  0.180 inches of precipitable water at 68.0F
The in-place storm elevation is 900 which subtracts 0,230 inches of precipitable water at T535F
The transposition storm elevationat 600 which subtracts  0.150 inches of precipitable water at T35F
The moisture inflow barrier height is 600 which subtracts 0,150 inches of precipitable water at 73.5F
The jn_place maximization factor is 1.44 Notes: DAD values taken from USACE 8W 1-11.
The transposition factor is 0.93
The elevation barmer adjustment factor is 1.00
The total adjustment factor is 1.34
|observed Storm Depth-Area-Duration
6 Hours : 12 Hours 18 Hours 24 Hours | 30 Hours | 36 Hours | 48 Hours | 60 Howrs ;| 72 Hours
10 =q miles 9.4 10.0 10.0 11.4 118 12.0 14.5 149 15.2
100 sq miles 8.2 0.3 0.4 10.3 11.3 11.5 13.6 144 14.9
200 sq miles - - - - - - - - -
300 sq miles 7.1 8.4 8.5 9.2 10.5 10.7 13.2 13.8 14.2
1000 sq miles 6.3 7.5 7.7 8.6 0.9 10.2 12.7 13.3 13.7
2000 sq miles 5.5 6.6 6.8 7.8 9.0 9.4 11.9 12.5 2.9
3000 =g miles 4.4 5.4 5.7 6.6 7.6 8.2 10.5 112 11.7
10000 sq miles s 4.5 4.8 5.6 6.4 7.1 0.2 10.0 10.6
20000 sg miles 2.7 X 3.9 4.6 5.3 5.0 7.7 8.6 9.0
Adjusted Storm Depth-Area-Duration
6 Hours | 12 Howrs 18 Hours 24 Hours | 30 Hours | 36 Hours | 48 Howrs | 60 Howrs ¢ 72 Hours
10 sqmiles! 12.6 13.4 13.4 15.3 15.9 16.1 19.5 20.0 20.4
100 sqmiles: 110 12.5 12.6 13.9 15.2 15.5 18.3 19.4 20.0
200 sq miles - - - - - - - - -
300 sq miles 9.5 11.3 11.4 12.4 14.1 14.4 17.8 18.6 19.1
1000 sq miles 8.5 10.1 10.4 11.6 13.2 13.7 17.1 17.9 18.4
2000 =g miles 7.4 8.9 9.1 10.5 12.1 12.6 16.0 16.8 17.3
3000 sq miles 5.0 7.3 7.7 8.0 10.2 11.0 14.1 152 15.7
10000 sq miles 4.7 6.1 6.5 7.5 8.6 9.5 12.4 13.4 14.3
20000 =g miles 3.6 4.8 5.2 6.2 7.1 7.9 10.4 11.6 12.1

Storm or Storm Center Name

USACE 5W 1-11-Meeker, OK

Storm Date(s) 10/19-23/1908

Storm Type General Storm

Storm Location 3350N 06.90 W
Storm Center Elevation 200

|Precipitation Total & Duration (10 sq mi)

16.23 Inches in 126 hours, 11.4 in 24 howrs

Storm Representative 35T 68.0F 24
Storm Representative 85T Location 343N M 45W
IIn-place Maximum S8T 135F
| oisture Inflow Vector SE @200
|In-p1ace Maximization Factor 1.00
Temporal Transposition (Date) 3-Oct
Transposition Dewpoint Location 3303N 33.05W
Transposition Maximum 55T 135F
Transposition Adjustment Factor 0.93
Grid Point Elevation 600
|Inflow Barrier Height 600
Elevation Adjustment Factor 1.00
Total Adjustment Factor 1.34
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Meeker, OK October 19, 1908 Moisture Inflow Analysis

Fort Worth {
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WAR DEPARTMENT CORPS OF ENGINEERS, U. 5. ARMY

STORM STUDIES — PERTINENT DATA SHEET
Storm of October 19-2L, 19508

B ooy BRGNS W &IL" He Assignment s W 1 - 11
Location l:kli-, Tex.,~Ia.
Study Prepared by:
Southwestern Division
Tulsa District Office
162 Part I Reviewed by H. M. Sec. of
, Weather Bureau, 11-12-4,0
Part II Approved by Office, Chief
of Engineers for Distribution
“LEGEND- of Factual Data, 7-15-45
7=-=i Area covered by Remarks: Center at:
i-..i final isohyetal map.
Ares inclosed
2-Inch ia:‘hyu.w LOCATION MAP ¥eeker, Cicla.

DATA AND COMPUTATIONS COMPILED

; PART I
Preliminary isohyetal map, in 2 sheets, scale 1:2,500,000
Precipitation data and mass curves: (Number of Sheets)
Form 5001-C (Hourly precip. dafa) ______________________ 22
Form 5001-B (24-hour * O i e —
Farm S001-D (" ® ¥ BN Rl T T 28
Miscl, precip. records, meteorological data,etc.__ __ __ _______. o
Form 5002 (Mass rainfall curves)_ _ . __.._______________.. 35
PART I

Final isohyetal maps, in 1 sheet , scale 1:1,000,000
Data and computation sheets:

Form S-10 (Data from mass rainfall curves) . ___________. 10
Form 5-11 (Depth-area data from isohyetal map)__ ... . ——- 2
Form S-12 (Maximum depth-duration data)_ ____ _____.ooo n
Maximum duration-depth-area curves._ ... - ccccmemceeaa- 1
Data relating to perlods of maximum rainfall .. ___ 2
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area in 5q. Mj, Duration of Rainfall in Hours
&) 12 18 2l 30 36 L8 60 12 g0 1126
10 9.1} ID'D J.CI.D ]_'l..h ll-ﬁ lEIU lll.ls 1’.].19 15.2 15- 16l2
100 | 8.2 | 9.3] 9.4 10,3| 11.3| 11.5| 13.6] 1l.b| 1k.9 1Sh 15.9
s00 | 7.1 | 8.4| 8.5| 9.2| 10.5| 10.7| 13.2|{ 13.8 14.2| 1L4.5| 15.1
1,000 | 6.3 | 7.5| 7.7 8.6 9.9| 10.2| 12.7| 13.3| 13.7| 1L.0| 1L.5
2,000 | 5.5 6.6/ 6.8/ T7.B] 9.0 9.4 1ll.9] 12,5 12.9| 13.3| 13.7
5,000 | bl | 5.L| 5.7] &.6] 7.6 B8.2| 10.5] 11.3] 11.7| 12.1] 12.5
10,000 | 3.5 | L.5| L.8| S5.6] 6.4 7.1 9.2| 10.0] 10.6| 11.0| 11.k
20,000 2-? .3-6 3-9 ho& 503 5#9 TOT 8.6 9.0 ! 9*6 10.1
50,000 | 1.6 | 2.4] 2.8{ 3.4 3.8 L.3| 5.6 6.2 6.6 T.2| 8.0
go,000 | 2.0 | 1.7 2.1} 2.7 3.0| 3.h4| k.| L] S.bf S.9| 6.8

Form S-2
B O - 45 =T
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WAR DEPARTMENT - ) GORPS OF ENGINEERS, U. 5. ARMY
STORM STUDIES - ISOHYETAL MAP

Storm of Oclober /9-24. /908 Assignment SW /-//
Study Prepared by: Tu/sa Okla District

Southwestern Division

=

Storm Perlod /28 _hours

from_2 AM Ocy /3 sr..quLE
ta_ 3 PM Oct 24 /9,000,000

Pakycanic Prajserion

J MASS RAINFALL CURVES

& =
@ -
) 2
g = Megher, Dkfz /6 23"
18 L ‘f LA 258
z & L | I
z o e !
2 12 PdSi lngependence Kans /9"
E 2 gy - S
e Lok
= b= & .
% J—- f— g e Lamony fope. 84373 |
£ [ #'| Hensss iry; Ma a.aa;;g;%.*
8 F ! //‘ {Recarder)” 1::. -t FF Woreh, ex. 425" 2
3 F ) g | ! Des Moinas, jows 2 90" 2
3 = Jr e P —Fecorderty | .= pigagi g FR =
3 - |/ == o et B o ok
a ol _1 - ....'::.]._ s i 1 i 42
g el B P L0 — T e e
TR T 20 2t ;

FORM S-3E
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Beaulieu, MN July 18, 1909
Transpositioned Grid Points: 1-3, 6-9, 12-16, 18-21
Storm Type: MCC
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Storm Name: USACE- UMV 1-11A-Beaulien, MN
Storm Date: 18-Jul-1909 Storm Adjustment for Grid Point 15
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 15-Jul
Lat Long Moisture Inflow Direction: S8W @ 30  miles
Storm center location 47.30N 95.90 W (Grid Point Elevation 900 feet
Storm Rep dew point location 433IN 9308 W Storm Elevation 1,300 feet
Transposition dewpoint location 370N B418W Storm Duration 6 hours
Grid point location 41.00N  B100W
The storm representative dew pointis 78.0F with total precipitable water above sea level of 329  inches.
The in-place maximum dew pointis  81.5F with total precipitable water above sea level of 3.84  inches.
The transpositioned maximum dew pointis  79.5F with total precipitable water above sea level of 352 inches.
The in-place storm elevationis 1,300 which subtracts  0.360 inches of precipitable water at T8.0F
The in-place storm elevationis 1,300 which subtracts  0.400 inches of precipitable water at 81.5F
The transposition basin elevation at 200 which subtracts  0.270 inches of precipitable water at T9.5F
The inflow barrier/'basin elevation height is 200 which subtracts  0.270 inches of precipitable water at 79.5F
The in-place storm maximization factor is 117 Notes: DAD values taken from USACE UMV 1-11. Added
The transposition/elevation to basin factor is 0.94 7% to USACE storm rep analyzed Td based on guidance
The barrier adjustment factor is 1.00 from EPRI, Mebraska, and TRWD.
The total adjustment factor is 1.11
Ohbserved Storm Depth-Area-Duration
6 Hours 12 Hours 18 Hours i 24 Hours | 30 Hours { 36 Hours | 48 Hours : 60 Hours ;| 72 Hours
10 sq miles 10.5 10.7 10.8 11.5 11.7 11.8 11.8 1X0 1x1
100 sq miles 10.3 10.5 10.7 11.3 11.5 11.7 11.7 1.0 1.0
200 sq miles 10.1 10.4 10.5 11.1 11.3 11.5 11.5 11.8 11.8
300 sq miles 9.7 10.1 10.2 10.6 11.0 11.2 11.2 11.5 11.5
1000 sq miles 9.2 9.6 9.7 10.0 10.4 10.5 10.6 10.8 10.9
2000 sq miles 7.9 8.5 8.6 8.7 9.3 9.4 9.5 9.8 9.9
5000 sq miles 4.8 5.9 6.0 6.1 7.1 7.3 7.5 7.9 8.0
10000 sq miles
20000 sq miles
Adjusted Storm Depth-Area-Duration
6 Hours 12 Hours 18 Hours i 24 Hours ! 30 Hours ; 36 Hours | 48 Hours : 60 Hours | 72 Hours
10 sq miles 11.6 11.9 12.0 118 13.0 13.1 13.1 133 134
100 sq miles 11.4 11.6 11.9 12.5 118 13.0 13.0 13.3 13.3
200 sq miles 11.2 11.5 11.6 12.3 12.5 12.8 12.8 13.1 13.1
300 sq miles 10.8 11.2 11.3 11.8 12.2 12.4 12.4 12.8 128
1000 sq miles 10.2 10.6 10.8 11.1 11.5 11.6 11.8 1X0 1x1
2000 sq miles 8.8 0.4 9.5 9.7 10.3 10.4 10.5 10.9 11.0
3000 sq miles 53 6.5 6.7 6.8 7.9 8.1 8.3 8.8 8.9
10000 sq miles
20000 5q miles

Storm or Storm Center Name

USACE- UMV 1-11A-Beaulieu, MN

Storm Date(s) 18-Tul-1909

Storm Type MCC

Storm Location T30N 05.90 W
Storm Center Elevation 1,300

Precipitation Total & Duration

13.20 Inches 72-hours USACE UMV 1-11

Storm Representative Dewpoint T8.0F 4

Storm Representative Dewpoint Location 4332N 808 W
Maximum Dewpoint 815F

Moisture Inflow Vector SEW @ 300

In-place Maxmization Factor 1.17

Temporal Transposition (Date) 15-Jul

Transposition Dewpoint Location 102N 5418 W
Transposition Maxmum Dewpoint T5F

Transposition Adjustment Factor 0.94

Grid Point Elevation 00

Inflow Barrier Height %00

Elevation Adjustment Factor 1.00

Total Adjustment Factor 1.11
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Beaulieu, MN July 18, 1909 Moisture Inflow Analysis
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DEPARTMENT OF THE ARMY CORPS OF ENGINEERS

STORM STUDIES - PERTINENT DATA SHEET (mv.)
Storm of  18-23 July 1909
Asslgnment 4V 1-11 (a)
Location Northern Minn. & Wis.
Study Prepered by:
Upper Misalasippl Valley
Division
5t. Paul Distriect Office
Part I Reviewed by H. M. Sec. of
Weather Bureau, 6/7/32
Part II Approved by Office, Chief
of Engineers for Distribution
of Factual Data, 5/24/41
: Rainfall data onl
i...: Tinal isohyetal map. R;.-;T.l;::ulhu, Minn. center y

Area inclosed by g Dewpt. T1° - Rar, Pt. 508 SSW
) Z-incn Isshyet. LOCATION MAP £ Grid A-15

St.l.lf ar ‘h*ll-ll

ey i

LEGENWD
ge==) Ares Covered by

DATA AND COMPUTATIONS COMPILED

PART I
Preliminary isohyetal map,in 1 sheet , scale 1 1,000,000
Precipitation data and mass cutrves: (Number of Sheets)
Form 5001-C (Hourly precip. data)__ __ ___ ..o .-.__ 4
Form 5001-8 (24-hour * IO AT SN NPT PO e P ¥,
Form S00I-D("* * * ) ISR e oy i S 8
Miscl, precip. recoerds, meteorological data, etc._ _ _ - - oo 1
Form 5002 (Mass rainfall curves)__ ___ _ __ - 24
PART I

Final Isohyetal maps,in ) sheet , scale 1 , 1,000,000
Data and computation sheets:

Form 5-10 (Data from mass rainfall curves) __._ . __._. 4
Form S-I1 (Deprh-area dats from Ischyetal map)__ - ——- 2
Form S-12 (Maximum depth-duration data). ...~ 8
Maximum duration-depth-area curves. o —occcam-- 2
Data relating to perlods of maximum rainfall. .- —ceee—-- 2
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area in 5q. Mi. Duration of Rainfell In Hours
12 | 18 | 24 | so | 36 1 40 | 60| 72 | PG 1108
10 |10.6|10.7] 10.8] 11.6( 11.7| 11.8] 11,8 12.0] 12.1] 12.1] 12.1
100 |10.5|10,6]10.7| 11.5| 11.5| 11.7] 11,7 12.0] 12.0| 12.0| 12.0
200 |10,1|10,4|10.5]11.1) 11.5] 11,6 11.5| 11.8] 11.8( 11.8| 11.8
soo0 | 9.7|10.1|10.2]10.8| 10,8 11,2 11.2| 11.4| 11.5| 11.5] 11.6
1,000 | 8,2| 9.6| 9.7|10.0| 10.¢| 10.6| 10.6| 10.8| 10.9| 10.9| 10.9
2,000 | 7.0 8.5| 8.6| 8.7| 9.3| 9.4| 8.5| 8.0 9.9 09.9] 9.0
5,000 | 4.8| 5.9| 6.0| 6.1} s.7| 7.0| 7.2] 7.9] 8.0| 6.1 8.1

?nr'm 5-_5
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DEPARTMENT OF THE ARMY CORPS OF EWBINEERS

Storm

STORM STUDIES — ISOHYETAL MAP

of _ _{uﬁz /8-23, /903 __Assignment MV [-1] (3)
Study Prepnrau by _S% _Faul Mina. District
R 1 </ - i

Mi fppl Val Visfon

Storm Period /08 hours
from_:

to 19,000,000

Polpcenc Prajserioa

MASS RAINFALL CURVES

Fas«aﬁfgg,_ﬁff_n_{a 2.

gt ] [ pommmp e e S e e il e ———

ITTTITTTT T T I moITIoIo T

ACCUMULATED PRECIPITATION IN INCHES
o

-
Sand)y Loke Darm, Mion, 667
3 ‘_,'_.W.E_ELP!. 1
—
[4] 1 | L il i " /_M“-I, 1 1 |
CL (13 "?F & #_ A, o érn BF L2y i

F-35



Ironwood, MI July 21, 1909

Transpositioned Grid Points: All
Storm Type: Synoptic
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Storm Name: UMV 1-11b-Ironwood, MI
Storm Date: July 18,1909 Storm Adjustment for Grid Point 15
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 15-Jul
Lat Long Moisture Inflow Direction: S85W @ 27!  miles
Storm center location 46.45N 9018W (Grid Point Elevation 200 feet
Storm Rep Td location 4276N  92.44W Storm Elevation 1500 feet
Transposition Td location 3730N  84.07W Storm Duration 24 hours
Grid point location 41.00N  82.00 W
The storm representative Tdis T2OF with total precipitable water above sealevel of 2.47  inches.
The in-place manmum Tdis  80.5F with total precipitable water above sealevel of 3.68  inches.
The transpositioned maximum Tdis 79.0F with total precipitable water above sealevel of 344  inches.
The in-place storm elevationis 1,500 which subtracts  0.340 inches of precipitable water at T20F
The in-place storm elevationis 1,500 which subtracts  0.440 inches of precipitable water at 80.5F
The transposition storm elevationat 900 which subtracts  0.260 inches of precipitable water at T9.0F
The moisture inflow barmer height is 200 which subtracts  0.260 inches of precipitable water at 79.0 F
The in-place maximization factor is 1.52 Notes: DAD values taken from USACE UMV 1-11b.
The transposition factor is 0.98 Added 27 to USACE storm rep analyzed Td based on
The elevation/barrier adjustment factor is 1.00 guidance from EPRI, Nebraska, and TRWD.
The total adjustment factor is 1.49
|observed Storm Depth-Area Duration
6 Hours | 12 Howrs 18 Hours 24 Hours | 30 Howrs | 36 Howrs | 48 Howrs | 60 Howrs | 72 Howrs
10 sq miles 5.2 6.3 6.7 9.6 11.1 11.7 12.1 12.8 13.2
100 sq miles 51 6.2 6.6 0.4 10.8 11.4 11.8 2.5 12.9
200 sq miles 4.6 6.0 6.3 9.0 10.5 11.1 11.5 12.1 125
300 sq miles 3.9 5.5 5.8 7.9 9.8 10.1 10.7 11.2 11.5
1000 sq miles 32 5.0 5.3 6.0 9.0 9.3 9.7 10.3 10.5
2000 sq miles 18 4.4 4.6 6.0 7.0 8.2 8.7 9.2 0.5
3000 sq miles p 3.6 a8 5.0 6.5 6.8 7.2 7.8 8.0
10000 =q miles 2.1 32 34 4.2 5.4 5.6 6.0 6.5 6.7
20000 =g miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Adjusted Storm Depth-Area-Duration
6 Hours : 12 Hours 18 Hours 24 Hours | 30 Hours | 36 Hours | 48 Hours : 60 Hours | 72 Hours
10 sq miles 7.8 9.4 10.0 14.3 16.6 17.5 18.1 19.1 19.7
100 sq miles 7.6 9.3 9.9 14.0 16.1 17.0 17.6 18.7 19.3
200 =q miles 6.9 9.0 9.4 134 15.7 16.6 17.2 18.1 18.7
300 sq miles 5.8 8.2 8.7 11.8 14.6 15.1 16.0 16.7 17.2
1000 sq miles 4.8 7.5 7.0 10.3 13.4 13.9 14.5 154 157
2000 sq miles 4.2 6.6 6.9 9.0 11.8 12.2 13.0 13.7 14.2
3000 =g miles 34 5.4 5.7 7.5 9.7 10.2 10.7 11.6 11.9
10000 =q miles 31 4.8 51 6.3 81 8.4 9.0 9.7 10.0
20000 sq miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Storm or Storm Center Name

UMV 1-11b-Ironwood, MI

Storm Date(s) 18-Tul- 1909

Storm Type Synoptic

Storm Location 4643 N 0018 W
Storm Center Elevation 1,500

|Precipitation Total & Duration

13.20 Inches 72-hours USACE UMV 1-11b

Storm Representative Dewpoint 120F 24
Stomm Representative Dewpoint Location 4276 N 0244 W
Maximum Dewpoint 805 F

Moisture Inflow Vector SSW @ 273

|In-place Mammization Factor 1.32

Temporal Transposition (Date) 15-Jul

Transposition Dewpoint Location 37130 MOTW
Transposition Maximum Td 9.0F

Transposition Adjustment Factor 0.98

Grid Point Elevation 200

IInflow Barrier Height 200

Elevation Adjustment Factor 1.00

Total Adjustment Factor 1.49
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Ironwood, MI July 21, 1909 Moisture Inflow Analysis
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DEPARTHENT OF THE ARMY

CORPS OF ENGINEERS

ar

IEAI." #LII

o

LEGEWD
gooc1 Area covered by
iL...i final lsohyetal map.
Ares Inciosed by
2 =inch isohyet.

LOCATION MAP

STORM STUDIES - PERTINENT DATA SHEET (mv.)

DATA _AND _COMPUTATIONS

Storm of 16<23 July 1909
Asslgnment MV 1-11- (b)
Location WNorthern Minn. & Wis,
Sfudy Prepared by:

Upper Mississippl Valley
Division

St. Paul District Offica

Part I Reviewed by H. M. Sec. of
Weather Bureau, 6/7/39
Part IL Approved by Office, Chief

of Englineers for Distribution
of Factual Data, 5/24/11
Remarks: Rainfall Data only
for Iponwood, Mish. center
Dewpt, 70° = Ref, Pt, 276 SSW
Grid B-12

COMPILED

_ PART I
Preliminary isohyetal map, in 1 sheet , scale 1
Precipitation data and mass curves:

1,000,000
i (Number of Sheets)

Form 5001-C (Hourly preclp. data). - _____ _________ ... L
Form 5001-B (24-hour * L e S e L SUDETLY -;
Form 5001-D (* ™ . R he L e B
Miscl. precip. records, meteoralogical data, etc. . _ __ .. 1
Form 5002 (Mass rainfall curves). _ _ o —eaa 2l
PART IL
Final Isohyetsl maps, in 1 sheet , scale 131 1,000,000
Data and computation sheets:
Form $-10 (Data from mass rainfall curves). . .. oo --- ]
Form 5-11 (Depth-area data from isohyetal map)_____ .- ——-- 2
Form $-12 (Maximum depth-duration data)__ - ___ 8
Maximum duration-depth-mrea curves________ __ ... -- 2
Data relating to perlods of maximum rainfall .. ___ 2
MAXIMUM AVERAGE DEPTH .OF RAINFALL IN INCHES
Area In Sq. Mi, Duration of Ralinfall in Hour:
6 P12 [ 18 [ 2, [ 30 ] 36 | L8 | 60 | 72 | 9 |108
10 | 5.216.3 [6.7 [9.6 [1l1.1 11,7 [12,1[12,B]13.2]13.2]13.2
100 f.l 6.2 |6.6 |9.4 |10.8 |11.L |11.8|12,5(12,9|12.9|'12.9
200 b 6.0 5._3 9.0 [10,5 |11.1 |11.5 |12.1]12.5[12.5|12.5
500 | 3.9 |5.5 |s5.B |7.9 | 9.8 |10.1 |10,7 (11.2| 11,5 11,5|11.5
1,000 | 3.2 |5.0 |5.3 [6.9 | 9.0 9.3 | 9.7 |10.3 10,5 [ 10.5 | 10.5
2,000 | 2.8 |bly |L6 [6.0 | 7.9 8.2 BT 9.2 92.5| 9.5 ] 945
5,000 | 2.3 |3.6 |3.8 |5.0 | 65| 6.8 7.2] 7.8 B.0| B.O| B.O
10,000 | 2.1 3.2 |3 |b.2 | 55| 5.6 6.0] 6.5] 6.7 ] 6.9 6.9

orm -2
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DEPARTMENT OF THE . ARMY . CORPS OF ENQINEERS

Storm of  July /8-23, /909 Assignment UMV /-1/ (B)
ol i [ i

STORM STUDIES - ISOHYETAL MAP

Study Prepared by: S7 g/ %[?Q District
Lpper Mississippl Valiey Division

Storm Period (08 _hours
from

@

to_ tAM July 23 ¥,000,000
MASS RAINFALL CURVES
’ tromwood) Mich, (327

CEEERERE R LR RS R

o

ACCUNULATED PRECIFITATION IN INCHES
=

.
ORkM 3-3E
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Cooper, MI August 31, 1914

Transpositioned Grid Points: All
Storm Type: MCC
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Storm Name: USACE GL 2-16-Cooper, MI
Storm Date: Angust 31, 1914 Storm Adjustment for Grid Point 15
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 16-Aung
Lat Long Moisture Inflow Direction: SW @ 250 miles
Storm center location 42.38N  8561W (Grid Point Elevation 200 feet
Storm Rep Td location 40.10N 80.00 W Storm Flevation 900 feet
Transposition Td location 38.7IN B530W Storm Duration 6 hours
(Grid point location 4L0ON  81.00 W
The storm representative Tdis 75.0F with total precipitable water above sea level of 2.85  inches.
The in-place mamimum Tdis 80.0F with total precipitable water above sea level of 3.60 inches.
The transpositioned maximum Tdis 79.5F with total precipitable water above sea level of 352  inches.
The in-place storm elevation is 200 which subtracts  0.230 inches of precipitable water at 75.0F
The in-place storm elevation is 200 which subtracts  0.270 inches of precipitable water at 80.0F
The transposition storm elevation at 200 which subtracts  0.270 inches of precipitable water at T9.5F
The moisture inflow barier heizht is 200 which subtracts  0.270 inches of precipitable water at 79.5F

The in-place maximization factor is 127 Notes: DAD values taken from USACE GL 2-16. Storm
The transposition factor is 0.98 representative dew point value was based on adding 7° to
The elevation/barrier adjustment factor is 1.00 the USACE analysis using EPRI, Nebraska, and TRWD
guidance.
The total adjustment factor is 1.24
Ohserved Storm Depth-Area-Duration
6 Hours @ 12 Hours 18 Hours 24 Hours | 30Howrs | 36 Hows : 48Howrs : 60 Hows : 72 Howrs
1 sg miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10 sq miles: 12.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
100 sqmiles: 113 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
200 sqmiles:  10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
300 sq miles 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1000 sg miles 5.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5000 sq miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10000 sq miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20000 sq miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Adjusted Storm Depth-Area-Duration
6 Hours | 12 Hours 18 Hours 24 Howrs : 30Hows : 36 Hows : 48 Hows @ 60 Hows : 72 Hows
1 sq miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10 sqmiles! 15.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
100 sq miles:  14.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
200 sqmiles!  12.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
300 sq miles 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1000 =g miles 7.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3000 sq miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10000 sq miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20000 sg miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Storm or Storm Center Name

USACE GL 2-16-Cooper, MI

Storm Date(s) 31-Aug-1914

Storm Type MCS

Storm Location 4238N 8361 W
Storm Center Elevation 900

Precipitation Total & Duration (10 sq mi)

12.60 Inches 6-hours USACE GL 2-16

Storm Representative Td 15.0F ]

Storm Representative Td Location 40.10N 29.00 W
In-place Maximum Td 30.0F

MMoisture Inflow Vector SW @ 250

In-place Maximization Factor 1.27

Temporal Transposition (Date) 16-Aug

Transposition Dewpoint Location BTN 8530w
Transposition Maximum Td 195F

Transposition Adjustment Factor 0.98

Grid Point Elevation 200

Inflow Barrier Height 200

Elevation Adjustment Factor 1.00

Total Adjustment Factor 1.24
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Cooper, MI August 31, 1914 Moisture Inflow Analysis

: Tt TG

Mici f=fri g
= Fl

,m Cooper, MI-AWA 18, 1914,

F-43



WAR DEPARTMENT

CORPS OIL' ENGINEERS, U. 5. ARMY

STORM STUDIES-PERTINENT DATA SHEET

B R, - ”I#-"'“- ue

“LEGEND
Area covered by
-] final lsohyetal map.
Area inclosed by

Storm of 31 Aug.-l Sept. 1914
Asslgnment GL 2-16
Location Michigan

Study Prepared .
[?‘raut P[..nkus bgivlslan

Milwaukes Distriet Office and
Hydrmtaarulng:.cnl Section of

Upart ToRE eweﬂ H. M. Sec. of
Wn'rhnr Bureau, 10/26/39
Part TI Approved by Office, Chief

of Englnaers for DIstribution
of Factual Data, 10/26/46
Remarks: Centers near

Cooper and Blca'n.'m.g dele, ’

Preliminary |schyetal map, in T sheet , scale

Precipitation data and mass curves:

"~ Form 5001-C (Hourly precip. duh)
Form 5001-8 (24-hour *

Form S0OI-D (" = ")

: PART I
Final isohyetal maps, In 1 sheet , scale

Data and computation sheets:

I . T

__—-.-. -

-_————— =

Miscl. precip. recerds, meteoralogical data, etc. .
Farm 5002 (Mass rainfall curves)_ __ _______

- =

- -

Form S-10 (Data from mass rainfall curves).
Form S-1l {Depth-area data from isohyetal map) ... ...
Form S-12 (Maximum depth-duration data)___
Maximum duration-depth-area curves_ ____._
Data relating to periods of maximum rainfall oo ceeenax

MAXIMUM _AVERAGE DEPTH OF RAINFALL IN

- — -

S Extmon lnyel LOCATION MAP | toh.
DATA__AND _COMPUTATIONS caumgg
PART I

_1 i 2,503,000
(Number of Sheets)

=~ 0 v e

1 ¢+ 1,000,000

I H i1 R

INCHES

Area in 3g. Ml Duration

of Rainfall In Hours

o

-
b ]

-

H8BEEEsx
vy eaBER

N —
. Form 5-2
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WAR DEPARTMENT

GORPS OF EMGINEERS, U 5 ARMY

. Storm of

STORM . STUDIES - ISOHYETAL MAP
AsslqnmmrM

Aug, 31-Sept, 1, 1914

Siudy Prapared by: Milwoukee, Wisc. District

Great Lakes Division

Storm Period_&___hours

=]

~
o

o
>

ACCUMULATED PRECIPITATION IN INCHES
o

1

from_11:30 PM 31 A t SCALE
to_5:30 AM 1 September M,Tlu,ﬁ
4 Patyeeni Frop crien
MASS RAINFALL CURVES

= -t— -gb':par, JL&.‘J‘I., Ma*

= ! omingdals, Midh., 10. 4"

- Gargas, Mich., 5.2

= =z | Bottls Lreak, Nich, 5.0"

G: 1 | 1 1 1 | 1 1 1
[ [1] (7Y [14 A &F [ 1Y [1d L1 LLd
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Neosho Falls, KS September 11, 1926

Transpositioned Grid Points: None
Storm Type: MCC/Synoptic
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Storm Name: USACE SW 2-1-Neosho Falls, KS
Storm Date: 9/11-13/1926 Storm Adjustment for Grid Point 1
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 25-Aug
Lat Long Moisture Inflow Direction: SSE@ 475 miles
Storm center location 38.08N 95.70 W (Grid Point Flevation G600 feet
Storm Rep Td location 3L35N  9380W Storm Elevation 1,000 feet
Transposition Td location 31L2TN BAG60W Storm Duration 6 hours
Grid point location 38.00N  85.00W
The storm representative dew pointis  75.0F with total precipitable water above sealevel of 2.85  inches.
The in-place maximum dew pointis  80.0F with total precipitable water above sealevel of 3.60  inches.
The transpositioned maximum dew pointis  70.5F with total precipitable water above sealevel of 352  inches.
The in-place storm elevationis 1,000 which subtracts ~ 0.250 inches of precipitable water at 750F
The in-place storm elevationis 1,000 which subtracts  0.290 inches of precipitable water at 80.0F
The transposition basin elevation at 600 which subtracts 0,180 inches of precipitable water at T9.5F
The inflow barrier'basin elevation height is G600 which subtracts  0.180 inches of precipitable water at 79.5F

The in-place stornm maximization factor is 1.27 Notes: DAD values taken from USACE 8W 2-1. Storm
The transposition/elevation to basin factor is 1.01 representative dew point value was based on mamimum §-hr
The barier adjustment factor is 1.00 Td values between September 1, 1926 at WBAN 93936 and
12043,
The total adjustment factor is 1.28
Observed Storm Depth-Area-Duration

6 Hours 12 Hours 18 Houwrs | 24 Howrs i 30Hours | 36 Hours | 48 Howrs | 60 Howrs ;| 72 Howrs

1 sq miles 13.6 13.8 14.0 14.0 14.0 14.0 14.0 14.0 14.0

10 sg miles 134 13.7 13.9 13.9 13.9 13.9 13.9 13.9 13.9

100 sq miles 12.2 115 127 12.7 12.7 1.7 127 127 12.7

200 sq miles 11.4 11.7 11.9 12.0 12.0 12.0 12.0 12.0 1.0

300 sq miles 9.5 10.0 10.2 10.2 10.2 10.2 10.2 10.2 10.2

1000 sq miles 7.9 8.5 8.8 8.8 8.8 8.8 8.8 8.8 8.8

3000 sq miles 4.3 5.1 5.3 5.3 53 53 5.3 5.5 5.5

10000 sq miles 2.9 3.8 3.0 4.0 4.0 4.0 4.2 4.3 4.4

20000 sq miles 1.7 2.6 2.7 2.8 2.8 2.8 2.9 33 3.5

Adjusted Storm Depth-Area-Duration

6 Hours 12 Hours 18Houwrs | 24 Hours | 30Hours ;| 36 Hours | 48 Hours ;| 60 Hours | 72 Hours

1 sq miles 17.5 17.7 18.0 18.0 18.0 18.0 18.0 18.0 18.0

10 sq miles 17.2 17.6 17.9 17.9 17.9 17.9 17.9 17.9 17.9

100 sq miles 15.7 16.1 16.3 16.3 16.3 16.3 16.3 16.3 16.3

200 sq miles 14.6 15.0 15.3 15.4 15.4 15.4 15.4 15.4 15.4

500 sq miles 12.2 12.8 13.1 13.1 13.1 13.1 13.1 13.1 13.1

1000 sq miles 10.1 10.9 11.3 11.3 11.3 11.3 11.3 11.3 11.3

3000 sq miles 5.5 6.6 6.8 6.8 6.8 6.8 6.8 7.1 7.1

10000 sq miles 37 4.9 5.0 5.1 5.1 5.1 5.4 5.5 5.7

20000 sg miles 2.2 3.3 3.5 3.6 3.6 3.6 3.7 4.2 4.5

Storm or Storm Center Name

USACE 5W 2-1-Neosho Falls, KS

Storm Date(s) 9/11-13/1926

Storm Type MCC-Thunderstorm Complex
Storm Location 38.08N 93.70W

Storm Center Elevation 1.000

Precipitation Total & Duration

14.00 Inches 18-hours

Storm Representative Td T50F ]

Storm Representative Td Location 3135N 0380 W
Mazximum Td 300F

MMoisture Inflow Vector SEE @ 475

In-place Maximization Factor 0.00

Temporal Transposition (Date) 23-Aug
Transposition Td Location 31.2TN 3560 W
Transposition Maximum Td T95F

Transposition Adjustment Factor 1.01

Grid Point Elevation 500

Inflow Barrier Height 600

Elevation Adjustment Factor 1.00

Total Adjustment Factor 1.28
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Neosho Falls, KS September 11, 1926 Moisture Inflow Analysis
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WAR DEPARTMENT CORPS OF ENGINEERS, U. 5. ARMY

STORM STUDIES - PERTINENT DATA SHEET
; rr Storm of September 1l=156,1926
' | TS s, Al 2 Assignment 8 W 2 = 1
Location Kans. Nebr. Iows Mo.
Study Prepared by:
Soutlwestern Divislon
Tulsa Matriet 0ffice

Part I Reviewed by H. M. Sec. of
Weather Bureau, /5140
Part I Approved by Office, Chief

of Engineers for Distribution
of Factual Data, 64/15
Remarks: Center

nsar Neosho Falls, Eans,

T, TATIONS COMP
Preliminary Isohyetal map, in 1  sheet , scale 1 1 2,500,000
Precipitation data and mass curves: . (Number of Sheets)
Form 5001-C (Hourly preclp. date)_ _ __ ___ ____________._._ 8
Form 5001-B (24-hour * o T -
Form 5001-D(* * = B e i i i i 6
Miscl. precip. records, meteorslogical data, ete._ .. ____._____ 2
Form 5002 (Mass rainfall curves)_ _ ___ __ __ __ _ _____ ______ 17
PART I

Final isohyetal maps, in 1 sheet , scale 1 : 1,000,000
Data and computation sheets:

Form 5<10 (Data from mass rainfall curves). . ... .o o-- 10
Form S=-il (Depth-area data from isohyetal map). . ____ .. ___ 2
Furm S5-12 (Maximum depth-duration date). ... coeu-—- 6
Maximum duration-depth-area curves_ __ .. . oo __._ b |
Data relating to perlods of maximum rainfall . _ __ ________ 2
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES

Area in Sg. Mi. Duratien of Rainfall in Hours

6 | 12 118 | o4 L 30 | 36 [ 18 | 60 ] 72 | 96 |l
Max, Statlon. | 13,6 1348 | 1s0 | 1440 | 1e0 | a0 | 1Upe0 | a0 10| Upe0| U0
10 | ek | 13.7 | 13.9| 13.9| 1349 | 13.9| 3.9 13.9| 13.9| 13.9| 13.9
100 (12,2 12,5 | 12,7 | 12,7 | 12.7 | 12.7| 12,7 | 12,7| 12.7| 12.7| 12.7
200 | Ml | 10.7 [ 12.9| 12,0 12,0 [ 12,0 | 1m0 12.0| 12,0| 12.0| 12,0
500 | 945| 10,0 | 0.2 | 10.2| 10.2| 10.2| 10.2| 10.2| 10.2| 10.L| l0.4

1,000 T:z 8.5| 8.8| 8.8) 8.8| B8.8| B,8| B8] B.8| 9.0 9.0

som | 3| 53 53| 13| 13| 13| 13| 13| 131 %8| 15

om0 | 23| 38| 33| Lo| Zea| o3| 12 L3 13 ¥
3.5

il 18
20,000 1.7 2.6 2T 2.8 2.8 2.8 2.9 3.3 5
20,000 1.2 | 2.0 | 2.,1| 2.2| 2.2 242| 23| 28| 3.0 Lel| L.2

Form 5-2
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WAR DEPARTMENT : CORPS OF EMGINEERS, U S ARMY
STORM STUDIES - ISOHYETAL MAP

Storm of  JSeptember [/-[6 1233 Assignment SH 2-/
Study Prepared by: [U/ss, Ok ﬂ___fsfncfu

A¥,

Storm Pariod_//4 _hours

from_2 PM Sept /] SCALE
to_ 8 AM Sept [6 7,590,506
Fatyeame Brapestan

MASS RAINFALL GURVES

~—
L]

| P
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Boyden, IA September 17, 1926
Transpositioned Grid Points: 1-3, 6-9, 12-15, 18-21
Storm Type: MCC
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Storm Name: Bovden, IA MR4-24
Storm Date: 17-Sep-1926 Storm Adjustment for Grid Point 15
AWA Analvsis Date: |2/20/2013
Temporal Transposition Date 3-Sep
Lat Long Moisture Inflow Direction: SSE@ 175  miles
Storm center location 43.19N 96.01 W Grid Point Elevation 900 feet
Storm Rep Td location 40.85N  9475W Storm Elevation 1,400 feet
Transposition Td location 3866N  80.T4W Storm Duration 12 hours
Grid point location 41.00N  BLO0W
The storm representative Td is 77.0F with total precipitable water above sea level of 3.14  inches.
The in-place maximum Td is  78.0F with total precipitable water above sealevel of 329 inches.
The transpositioned maximum Td is 76.5F with total precipitable water above sea level of 3.07  inches.
The in-place storm elevationis 1,400 which subtracts ~ 0.370 inches of precipitable water at 77.0F
The in-place storm elevationis 1,400 which subtracts  0.380 inches of precipitable water at 78.0F
The transposition basin elevation at 900 which subtracts  0.240 inches of precipitable water at T6.5F
The inflow barrier/'basin elevation height is 200 which subtracts  0.240 inches of precipitable water at 76.5F
The in-place storm manimization factor is 1.05 Notes: DAD values taken from USACE Storm Studies MR 4-24.
The transposition/elevation to basin factor is 0.97 Storm representative Td value was based on adding 7° to the
The barrier adjustment factor is 1.00 USACE ana.l}-'sis foﬂowi.ng EPRJ: '.\'ebra&ka: and TRWD guid.ance.
The total adjustment factor is 1.02
|observed Storm Depth-Area-Duration
6 Hours 12 Hours 18 Hows : J4Hows | 30Houwrs : 36Howrs | 48Hows : 60 Hours : 72 Hours
1 5q miles 18.4 238 24.0 24.0 24.0 24.0 24.0
10 sg miles 15.1 20.7 207 2.7 2017 2017 20.7
100 sq miles 118 17.1 17.8 17.8 17.8 17.8 17.8
200 sq miles 11.7 15.8 16.6 16.6 16.6 16.6 16.6
500 =g miles 0.4 12.6 133 133 133 133 133
1000 sq miles 7.5 10.1 10.4 10.6 10.6 10.6 10.6
2000 sq miles 5.0 8.0 3.2 8.6 8.6 8.6 8.6
3000 sg miles 4.1 6.3 6.4 6.6 6.6 6.6 6.6
10000 sq miles a0 5.2 5.4 5.5 5.6 5.6 5.6
20000 sq miles 2.1 4.1 4.3 4.4 4.6 4.8 4.9
Adjusted Storm Depth-Area-Duration
6 Hours 12 Hours 18 Hours | 24 Hours | 30Hours | 36 Hours ;| 48 Hours | 60 Hours : 72 Hours
1 5q miles 18.8 243 245 245 24.5 245 24.5
10 sg miles 15.4 211 pral 221 221 22.1 221
100 =g miles 13.1 17.4 18.2 18.2 18.2 18.2 18.2
200 sq miles 11.9 16.1 16.9 16.9 16.9 16.9 16.9
500 sq miles 0.6 1.0 13.6 13.6 13.6 13.6 13.6
1000 sg miles 7.6 10.3 10.6 10.8 10.8 10.8 10.8
2000 =q miles 6.0 8.2 8.4 8.8 8.8 8.8 8.8
3000 sq miles 4.2 6.4 6.5 6.7 6.7 6.7 6.7
10000 sq miles il 53 5.5 5.6 57 5.7 5.7
20000 =g miles 2.1 4.2 4.4 4.5 4.7 4.9 5.0
Storm or Storm Center Name Bovden, IA ME4-24
Storm Date(s) 17-Sep-1926
Storm Type MCC
Storm Location 43.09N 96.01 W
Storm Center Elevation 1.400

|Precipitation Total & Duration

24.00 Inches 18-hours USACE Storm Studies ME 4-24

Storm Eepresentative Td T10F 12
Storm Eepresentative Td Location 4085 N MI3W
Maximum Td T8.0F

Moisture Inflow Vector SSE @ 1735

|In-place Maximization Factor 1.05

Temporal Transposition (Date) 3-Sep

Transposition Td Location 35.66 N 8074 W
Transposition Maximum Td T63F

Transposition Adjustment Factor 0.97

(Grid Point Elevation 200

|Iinflow Barrier Heizht 200

Elevation Adjustment Factor L.00

Total Adjustment Factor 1.02
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Boyden, IA September 17, 1926 Moisture Inflow Analysis
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DEPARTMENT OF THE ARMY

CORPS OF ENGINEERS

STORM STUDIES - PERTINENT DATA SHEET

r---1 Ares covered by
L...: Tinal isohyetal map.

Area nclosed by ]
& ¢-incn isehyet. LOCATION MAP

Storm of 17-19 September 1525
Asslgnment MR L-2U
Location Ja ,Minn,Nebr.5.D. & Vis
S5tudy Prepared by:

Missouri River Divislon

Omaha Diatrict Office

Part I Reviewed by H. M. Sec, of
Weather Bureau, B/5/L7

Part II Approved by Office, Chief
of Engineers for DIstribution
of Factual Data, 12/25/47

Remarks: Centers near

Boyden & Maurice, Ia.

Dewpt. 70° = Rer, Pt. 175 SSE

Grid C-156

DATA AND COMPUTATIONS
PART T

Precipitation data and mass curves:

Preliminary isohyetal map, in 2  sheets, scale 1:500,000

Form 5001-C (Hourly precip. date)__ - - _ . . ____------ 8
Form 5001-B {24-hour * L) SO S S RS Sra -
Form S001-D (" * ! Lo e S| S i - 11
Miscl. p,ecip. records, meteorological data,ete.__ ___ _ . _ .. 29
Form 5002 (Mass rainfall curves)_____ _______ - 27
ART

Final isohyetal maps, in 1 sheet , scale 1:1,000,000

Data and computation sheets:
Form S-10 (Data from mass rainfall curves). ... ———--- 3
Form S-11 (Depth-area data from isohyetal map)___ - ———- 2
Farm S-12 (Maximum depth-duration data)_ ... - ————- 17
Maximum duration-depth-area curves_ ___________ .- ---- 1
Data relating to periods of maximum rainfall__ . - —___ 7

MAXIMUM - AVERAGE DEPTH OF RAINFALL IN INCHES

COMPILED

(Number of Sheets)

Area in 5q. Mi. Duration of Rainfall in Hours

& ] 12 | 18 | 2k ] 30 | 36

LB | 5k

¥ax,.Station |1B.4) 23.81 24.0)] 24.0] 24,0] 24.0| 24.0| 2L.0
10| 15.1{ 20,7 21,7 21.7] 21.7| 21.7| 21.7] 21.7
100|12,8]|17,1|17.8] 17.8] 17.8]| 17.8] 17.8| 17.8

200 | 11,7 | 15,8 16,5 16.h| 16,6 | Lo.6) 15.6| 16.6

spo | 9.4)12,6]13,3113.3]13.3| 13.3] 13.3] 13.3
1,000 | 7.5 19.1]10.4]12.6] 13.6 ]| 10.6] 10.6] 10.6
2,000 5.9f b.0| 8.2| B.6| B.S| B.A| B.5| BL6
5,000 | b,1] &.3] o.u)] 6.6] 0.5 6.4] 6.6F 6.4

0,000 3,0) 5.2] 5.4 5.5) 5.8] 5.5] 5.5 5.5
20,00 2,1 ) L.l| 4.3 bl LeS| BW3) L9 LL9
50,000 | 1.4 2.7| 2.9] 3.0} 3.2| 3.5/ 3.8] 3.8
gy 00l 1.2] 2.4 2.5 2.7 2.9| 3.3 3:8] 3.5

Form 5-2
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QEPARTMEHT OF THE ARMY i CORPS OF ENGINEERS
STORM STUDIES - ISOHYETAL MAP
Storm of 17-19 September 1926 Assignment _MR 4-24

Study Prepared by: _ Opaha, Nebr, District
Migsouri River Division

Storm Period_G4 hours
from__2 AM Sppy, 17

BCALE

19,000,000
PFalycaniz Projuctian

MASS RAINFALL CURVES

4
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Cheyenne, OK April 3, 1934

Transpositioned Grid Points: None
Storm Type: MCC
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Storm Name: USACE SW 2-11-Chevenne, OK
Storm Date: 03-Apr-1934 Storm Adjustment for Ohio-In Place Only
AWA Analysis Date: :10/11/2012
Temporal Transposition Date 15-Apr
Lat Long Moisture Inflow Direction: SE @ 250 miles
Storm center location 3561 N 99.67TW PBasin Flevation 1.300 feet
Storm Rep Td location 33.04N  96.62 W Storm Flevation 1,990 feet
Transposition Td location XX XX Storm Duration 12hr feet
Basin location XX XX
The storm representative Td is = TLOF with total precipitable water above sea level of 236  inches.
The in-place manmum Td s 73.0F with total precipitable water above sea level of 2.60  inches.
The transpositioned maxmum Td is XX with total precipitable water above sea level of XXX inches.
The in-place stomm elevationiz 1,990 which subtracts 0.44 inches of precipitable water at T1.0F
The in-place stomm elevationiz 1,990 which subtracts 0.45 inches of precipitable water at T3.0F
The transposition basin elevation at  XXXX which subtracts XX inches of precipitable water at XX
The inflow barrier/basin elevation heightis  XXXX which subtracts XX inches of precipitable water at XX
The in-place storm maximization factoris 112 MNotes: DAD values taken from USACE Storm Studies SW 2-11.
The transposition/elevation to basin factoris ' #VALUE! Added 7° to storm rep Td.
The barrier adjustment factor is " EVALUE!
The total adjustment factor is " EVALUE!
(Observed Storm Depth-Area-Duration
6 Hours 12Howrs | 18 Hours | 24 Hours | 30Howrs | 36 Howrs | 48 Hours @ 60 Hours | 72 Hours
10 sq miles 17.3 20.8 213 0.0 0.0 0.0 0.0 0.0 0.0
100 sq miles 14.4 17.1 17.7 0.0 0.0 0.0 0.0 0.0 0.0
200 sq miles 13.3 15.7 16.4 0.0 0.0 0.0 0.0 0.0 0.0
300 sq miles 115 13.5 14.0 0.0 0.0 0.0 0.0 0.0 0.0
1000 sq miles 9.1 10.7 11.1 0.0 0.0 0.0 0.0 0.0 0.0
3000 sq miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10000 =q miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20000 sg miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Adjusted Storm Depth-Area-Duration
6 Hours 12Hours : 18 Hours : 24 Hours | 30 Howrs | 36 Hours | 48 Hours : 60 Hours | 72 Hours
10 sqmiles! ¥VALUE! { #VALUE! | #VALUE! | #&VALUE! | #VALUE! { #VALUE! | #VALUE! | #VALUE! | #VALUE!
100 sqmiles: #VALUE! ! #VALUE! & ¥VALUE! | ¥VALUE! : #VALUE!  #VALUE! ' #VALUE! @ #VALUE! @ #VALUE!
200 sqmiles; #¥VALUE! { #VALUE! | #VALUE! | #VALUE! | #VALUE! { #VALUE! | #VALUE! | #VALUE! | #VALUE!
300 sqmiles’ ¥VALUF! : #VALUE! ;| #VALUFE! ;| #&VALUE! ! #&VALUF! { #VALUF! | #VALUE! | #VALUE! | #VALUE!
1000 sq miles: #VALUE! ! #VALUE! ! #VALUFE! | &VALUE! | #VALUE! ! #VALUE! | #VALUE! | #VALUE! ;| #VALUE!
3000 sq miles! #VALUE! : #VALUE! @ ¥VALUE! @ ¥VALUE! © #VALUE! | #VALUF! | #VALUE! | #VALUE! | ¥VALUE!
10000 sqmiles: ¥VALUE! © #VALUE! | ¥VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUF!
20000 sgmiles: #VALUE! { #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE!

Storm or Storm Center Name

USACE SW 2-11-Cheyenne, OK

Storm Date(s) 3-Apr-1934

Storm Type MCC

Storm Location 3361N 99.67 W
Storm Center Elevation 1,920

Precipitation Total & Duration

23.00 Inches 12-hours USACE Storm Studies W 2-11

Storm Representati'\'e Td T10F 12hr average added 7°F to Td as aceepted by EPRI Michigan Wisconsin study
Storm Representative Td Location BN 06.62 W
Maximum Td T30F

Moisture Inflow Vector SE @ 230

In-place Maximization Factor 1.12

Temporal Transposition (Date) 15-Apr
Transposition Td Location X 3
Transposition Maximum Td X

Basin Elevation 1,300

Transposition to Basin Adjustment Factor "SVALUE!

Higher of Basin Elevation - Inflow Barrier Height 1300

Elevation Adjustment Factor "SVALUE!

Total Adjustment Factor "EVALUE!

F-57




DEPARTMENT OF THE ARMY

CoRPs r’ ENGINEERS

STORM STUDIES - PERTINENT DATA SHEET

we, MY

e

Storm of 3.4 April 1934
Assignment  SW 2-11

pe=<y Args coversd
ieeal! final sohyetnl map.

Location Oklahoms and Texas
Study Prepared by:
Southwestarn Divisien
Tulea District Offioe

Part I Reviewed by H. M. Sec. of
Weather Bureau, 7/22/48
Part II Approved by Office, Chief

of Engineers for Distribution
~ of Factual Data, 8/19/47
Remarks: Center near
Cheysnoa, Oklahoma

Area inclosed by
@E‘ -inch isahyet. LOCATION I!HE Dawpt. 64°- Rer, Ft, 250 SE
drid G-17
D _COMPUTAT COMPI
PART I
Preliminary isohyetal map, in 1 sheet | scale 1:260,000
Precipitation data and mass curves: (Number of Sheets)
Form 5001-C (Hourly precip. date)- - - - - - - - oo ececme e 2
Form 500i-B (24-hour * B e e e e e -
Form 5001-D (" ™= = T T TR 7

Miscl. precip. records, meteorological data, stc. (Supplmmental Folder)ll2

Ferm 5002 (Mass rainfall curves). _ . _ _ _ o o . 21
PART I

Final isohyetal maps,in 1 sheet , scale 1,250,000

Data and computation sheets:
Form S-10 (Data from mass rainfall curves). ... oeeceooo. 3
Form S-I1 (Depth-area data from |sohyetal map). - coc oo eex 2
Form S-12 (Maximum depth-duration date). - - oo oo 4
Maximum duration-depth-area curves . __ ..o oo oo — 1
Data relating to periods of maximum rainfell . _ o _______ 31

MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
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DEPARTMENT OF THME ARMMY CORPS OF ENSINEERS
STORM STUDIES = ISOHYETAL MAP
Storm of _ Assignment _SN 2-1]

_Sad_Apred) ]O34
Study Prepored by: __ Tulss, Ukla. District
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Newcomerstown, OH August 6, 1935

Transpositioned Grid Points: All
Storm Type: MCC/Synoptic
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Storm Name: USACE OR 9-11_Newcomerstown|

Storm Date: 8/6-7/1935 Storm Adjustment for Grid Point 15
AWA Analysis Date: (2/20/2013
Temporal Transposition Date 20-Jul
Lat Long Moisture Inflow Direction: EW@ 415 miles
Storm center location 4027TN  BLA1W (Grid Point Elevation 200 feet
Storm Rep SST location 3553N  86.00 W Storm Elevation 800 feet
Transposition SST location 3626 N B6.39W Storm Duration 6 hours
(Grid point location 4041N  B424W
The storm representative §8Tis  T77.5F with total precipitable water above sea level of 322  inches.
The in-place maximum $5T1s  80.0F with total precipitable water above sea level of 3.60 inches.
The transpositioned maximum $5Tis  80.0F with total precipitable water above sealevel of 3.60 inches.
The in-place storm elevation is 800 which subtracts  0.220 inches of precipitable water at TI5F
The in-place storm elevation is 800 which subtracts  0.240 inches of precipitable water at 80.0F
The transposition storm elevationat 900 which subtracts  0.270 inches of precipitable water at 80.0F
The moisture inflow bamier height is 200 which subtracts  0.270 inches of precipitable water at 80.0F

The in-place maximization factor is 1.12 Notes: DAD valve: taken from USACE OR 5.11. Storm
The transposition factor is 0.99 reprasentative dew point vales \2‘1; basadm:tmz.xi:ntml 6-hr Td
The elevation /barier adjustment factor is 1.00 values between Avgust 4-6, 1535 at WBAN 33877 and 13882,
The total adjustment factor is 1.11
|Observed Storm Depth-Area Duration
6 Hours | 12 Hours 18 Hours 24 Hows ;| 30Howrs { 36 Hours | 48 Hours | 60 Hours | 72 Howurs
1 sg miles 11.3 12.7 12.7 12.7 12.7 12.7 12.7 - -
10 sq miles 9.6 11.6 11.7 11.8 11.8 11.8 11.8 - -
100 sq miles 7.6 10.2 10.3 10.4 10.4 10.4 10.4 - -
200 sg miles 7.0 0.6 9.8 0.0 0.0 0.0 0.0 - -
300 sq miles 6.1 8.7 2.0 2.1 2.1 2.1 2.1 - -
1000 sg miles 54 7.8 8.0 8.1 8.1 8.1 8.1 - -
2000 sq miles 4.6 6.7 7.0 7.1 7.1 7.1 7.1 - -
3000 sq miles 36 5.2 5.6 5.7 5.7 5.7 5.7 - -
10000 sg miles 2.3 4.0 4.5 4.6 4.6 4.6 4.6 - -
20000 sg miles - - - - - - - - -
Adj 1 Storm Depth-Area-Duration
6 Hours @ 12 Hours 18 Hours 24 Howrs ;| 30 Houwrs | 36 Howrs | 48 Hours | 60 Hours | 72 Hours
1 sq miles 12.6 14.1 14.1 14.1 14.1 14.1 14.1 - -
10 sq miles 10.7 12.9 13.0 13.1 131 131 13.1 - -
100 sg miles 8.5 11.3 11.5 11.6 1l.6 11.6 11.6 - -
200 sq miles 7.8 10.7 10.9 11.0 11.0 11.0 11.0 - -
300 sq miles 6.8 9.7 10.0 10.1 10.1 10.1 10.1 - -
1000 =g miles 6.0 8.7 8.0 9.0 9.0 2.0 2.0 - -
2000 sg miles 5.1 74 7.8 7.0 7.0 7.9 7.9 - -
3000 sg miles 4.0 5.8 6.2 6.3 6.3 6.3 6.3 - -
10000 sq miles 31 44 5.0 5.1 5.1 51 5.1 - -
20000 sq miles - - - - - - - - -

Storm or Storm Center Name

USACE OR 9-11 Newcomerstown, OH

Storm Date(s) 8/6-7/1933

Storm Type MCC

Storm Location 027N S161W
Storm Center Elevation 200

|Precipitation Total & Duration (10 sq mi)

12.7 inches in 12 hours

Storm Representative S8T T1.3F 6
Storm Representative S8T Location 33.53N 36.00 W
|In-place Maximum S5T 30.0F
|ptoisture Inflow Vector §W @ 415
I].ﬂ-place Maximization Factor 1.12
Temporal Transposition (Date) 20-Tul
Transposition Dewpoint Location 3626 N 3630 W
Transposition Marimum 55T 300F
Transposition Adjustment Factor 0.99
Grid Point Elevation 200
|Iinflow Barrier Height 200
Elevation Adjustment Factor 1.00
Total Adjustment Factor 1.11
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Newcomerstown, OH August 6, 1935 Moisture Inflow Analysis

()77
{".__ Winndbagd I-I

& ]
Milwaul

Ohio Grid Point 15
A\

n, OH-AWA 29, 1935/

# s ’: Lo :.-
ey hﬂi New York—"
f-“ 5, qffﬂﬂ
4 Philadelphia

..... - ,}
ol . R o
) _./::!-‘w- £
. TN
r_lmgtuln‘ P
=
Jﬁ i h
:

Elir,r?ti ngham g

Sl

F-62



WAR DEPARTMENT CORPS OF ENGINEERS, U. 5. ARMY

STORM STUDIES - PERTINENT DATA SHEET
Storm of &7 A t 19
w, T ¥ e Assignment © :Eu; - 1:::5
Location Ohdo

Study Prepared by:

Ohioc River Division
Pittaburgh District Office

Part I Reviewed by H. M. Sec. of
Weather Bureau, 1/20/40
Part I1 Approved by Office, Chief

of Englineers for Distribution
of Factual Data, 2/12/46
Remarks:  Center near

~LEGEND-
pee=y Arga covardd by
Laeed final lsohyatal map.

Ares Inc Kmene . Obdo
S 25nen incwyat. ! LOCATION MAP ’
A T
PART I
Freliminary |sohyetal map,in 1  sheet , scale 142,500,000
Precipitation data and mass curves: (Number of Sheets)
Form 5001-C (Hourly precip. data). . o o - oo emmee 1o
Form 5001-B (24-hour * R 59
Form S001-D (" = * L -—
Miscl. precip. records, meteorological date, atC.. . v oo cm o o e e -
Form 5002 (Mass rainfall curves)___ __ _______________._._ 59
PART I

Final Isehyetal maps,in 1 sheet , scale 1.1,000,000
Pata and computation shaets:

Form 5-10 a from mass rainfall curves)_________ . 5
Form S5-Il (Depth-area data from lsohyetal map) . - ——_ 1
Form S-12 (Maximum depth=duration date)e e cecmccnecaee 14
Maximum duration-depth-area curves_ _____._. i e i 1
Data relating to perlods of maximum rainfall _____________ 2

o MAXIMUM AVERAGE ODEPTH OF RAINFALL IN_INCHES

Area in Sg. ML Duration of Rainfall In Hours
6 112 [ 18 | 24 1 30 ] 26 |
Max. Statien| 11.3| 12.7| 12.7f 12,7 12.7 12.7 12.7
10 9.6 11.64 11.71 11.4 11 1.4 1.0
100 7.6/ 10.2 10,3 0.4 10 10,4 10.
200 T.00 9.6 9, 9. g9 9. 9
500 6.1 B.7 9. 2.1 9. T 9.
1,000 5.4 7.8{ 8, a.1 a. 8. B
2,000 | 4.6 6.70 7.0 7.4 7.4 7.4 7
5,000 | 3.6/ 5.2| s5.8 5.7 5.7 5.7 5.
10,000 | 2.B( 4.0] 4. 4. 4.8 4. 4
19,300 [ 2,1] 2.9 3.4 3.5 3. 3. 3.
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WAR DEPARTMENT —Wﬂ‘
STORM STUDIES = ISOHYETAL MAP
Storm of % _ Assignment OF_ 9/
Study Prepared by: Fenng .i?Z[fQ(,i_
Ohio River Division

=
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Grant Township, OH June 3, 1940
Transpositioned Grid Points: 1-3, 6-8, 12-15, 18-19
Storm Type: MCC
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Storm Name: USACE MR 4-5-Grant Township,
Storm Date: June 3, 1940 Storm Adjustment for Grid Point 15
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 18-Jun
Lat Long Moisture Inflow Direction: 5@ 120 miles
Storm center location 42.24N 9650 W (Grid Point Elevation 200 feet
Storm Rep Td location 4051N  96.50W Storm Flevation 1,400 feet
Transposition Td location 3927TN  BLO0W Storm Duration 6 hours
(Grid point location 41.00 N 81.00W
The storm representative Tdis T4.0F with total precipitable water above sea level of 2.73  inches.
The in-place maximum Tdis  79.0F with total precipitable water above sealevel of 344  inches.
The transpositioned maximum Tdis 76.5F with total precipitable water above sealevel of 3.07 inches.
The in-place storm elevationis 1,400 which subtracts  0.340 inches of precipitable water at 74.0F
The in-place storm elevationis 1,400 which subtracts 0,390 inches of precipitable water at T9.0F
The transposition storm elevationat 900 which subtracts 0,240 inches of precipitable water at T6.5F
The moisture inflow barrier height is 00 which subtracts  0.240 inches of precipitable water at T6.5F
The in-place maximization factor is 1.28 Notes: DAD values taken from USACE Storm Studies
The transposition factor is 0.93 ME 4-3. Storm representative dew point value was based
The elevation barrier adjustment factor is 1.00 on adding 7° to the USACE analysis using EPEL
MNebraska, and TRWD guidance.
The total adjustment factoris 1.18
Observed Storm Depth-Area-Duration
6 Hours : 12 Hours 18 Hours 24 Howrs ; 30 Hours ¢ 36 Howrs | 48 Howrs ;| 60 Hours | 72 Hours
1 sq miles - - - - - - - - -
10 sqmiles 13.0 13.0 13.0 - - - - - -
100 sq miles;  10.6 11.7 11.7 - - - - - -
200 sq miles 9.6 11.2 11.2 - - - - - -
300 sq miles 8.3 102 10.3 - - - - - -
1000 sg miles 7.2 3.0 9.0 - - - - - -
2000 sq miles 6.0 7.5 7.6 - - - - - -
5000 sq miles 4.2 5.5 5.7 - - - - - -
10000 sq miles 31 4.4 4.6 - - - - - -
20000 sq miles 2.1 3.3 35 - - - - - -
Adjusted Storm Depth-Area-Duration
6 Hours : 12 Hours 18 Hours 24 Hours | 30 Hours | 36 Hours ;| 48 Hours | 60 Howurs | 72 Hours
1 sq miles - - - - - - - - -
10 sqgmiles: 15.4 154 15.4 - - - - - -
100 sq milesi 12.5 13.8 13.8 - - - - - -
200 sgmilesi  11.3 132 132 - - - - - -
300 sq miles 9.8 12.1 12.2 - - - - - -
1000 sq miles 8.5 10.5 10.6 - - - - - -
2000 sq miles 7.1 8.9 9.0 - - - - - -
5000 sq miles 5.0 6.5 6.7 - - - - - -
10000 sq miles a7 5.2 5.4 - - - - - -
20000 sg miles 2.5 3.9 4.1 - - - - - -

Storm or Storm Center Name

USACE MR 4-5-Grant Township, NE

Storm Date(s) 3-Jun-1940

Storm Type MCC

Storm Location 424N 06.50 W
Storm Center Elevation 1400

Precipitation Total & Duration (10 sq mi)

13.00 Inches 6-hours USACE Storm Studies ME. 4-5

Storm Representative Td T40F 6

Storm Representative Td Location 40351N 06.59 W
In-place Maximum Td T00F

Moisture Inflow Vector 5@ 120

In-place Maximization Factor 118

Temporal Transposition (Date) 18-Jun

Transposition Dewpoint Location 39.2TN 32.00 W
Transposition Maximum Td 163 F

Transposition Adjustment Factor 0.93

Grid Point Elevation 200

Inflow Barrier Height 000

Elevation Adjustment Factor 1.00

Total Adjustment Factor 1.18
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Grant Township, OH June 3, 1940 Moisture Inflow Analysis
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EEPARTHINT OF THE ARMY CORPS OF DWGINELRS

STORM STUDIES - PERTINENT DATA SHEET

Storm of 3=i Juns 1940
Asslgnmant MR L-5
Location Nebr., la., Minn,
Study Prepared by:
Missouri River Divieicom
Omaha THatriet Office

Part I Reviewed by H. M. Sec. of
Yeather Bureau, 11/15/50

Part IL Approved by Office, Chief
of Engineers for Distribution
of Factual Data, 12/11/52

Remarks: Center at
Grant Township, Nebr,

Dewvpt. 630F - Raf. Ft. 120 3.

Grid D15
PUTATION Pl
PART I
Preliminary lsohyetal map, in 1  sheet , scale 1: 1,000,000
Precipitation data and mass curves: (Numbar of Sheets)
Form 5001-C (Hourly precip. data). .- o - .... S T S
Form 5001-B (24-hour * W e -
Form 500i-D(* * * g T e e S L
Miscl praclp. recerds, meteorological date, ete.__ _ . ________ 12
Form 5002 (Mass rainfall curves). _ . oo oo . 2%
PART I

Final |sohyetal maps, in 1 sheet , scale 1: 1,000,000
Data and computation sheets:

Form S-10 (Data from mass rainfall curves)___.__.______._._. 3
Form S-11 (Depth-area data from isohyetal map). .o 1
Form S5-12 (Maximum depth=-duration date)_ . - .o - 7
Maximum duration=depth-ares curves_ ___ .o cmmeaa 1
Data relating to perlods of maximum rainfall___ _ _________ T
MAXIMUM _AVERAGE DEPTH _OF RAINFALL IN INCHES
Area in Sq. Mi. Duratlon of Rainfall in Hours

| & 9 12 15 A 20

10] 8.3 N3.0 |13.0 |13.0 13,0 |13.0 [13.0
100 6.4 [10.6 |12,7 |11.7 |11.7 [11.7 |11.7
200| 5.5 | 9.6 |11.1 |11.2 |11.2 |11.2 [11.2
S00) £.% 8.3 |10.0 20,2 |10.3 |10.3 |10.3

1,000| 3.8 | 7.2 | B.B | 8,9 | 9.0 | 9.0 | 6.0
2,000] 3.2 | 6.0 | 743 | 7.5 | 76 | 7.6 | 7.6
5,000 2.4 | 4.2 | 5.3 | 5.5 | 5.7 | 5.7 | 5.7
10,000 | 1,8 | 3.1 | 4e0 | Lok | 4 | bbb | 4.6
20,000]| 1,2 | 2,1 | 2.8 | 3.3 | 3.5 | 3.5 | 3.5
am - —
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STORM STUDIES - ISOMYETAL MAP
Storm of
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Index, AR June 30, 1940

Transpositioned Grid Points: 1
Storm Type: MCC



Storm Name: USACE LMV 4-25-Index, AR
Storm Date: 30-Jun-1940 Storm Adjustment for Grid Point 13
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 15-Jul
Lat Long Moisture Inflow Direction: SSE@ 75 miles
Storm center location 3355N 9404 W Grid Point Flevation 700 feet
Storm Eep dew point location 3L50N 93.6TW Storm Elevation 300 feet
Transposition dewpoint location 3995N  B3i63W Storm Duration 12 hours
Grid point location 40.41N  B424W
The storm representative dew pointis  77.0F with total precipitable water above sea level of 314  inches.
The in-place manmum dew pointis  81L0F with total precipitable water above sea level of 376  inches.
The transpositioned manmum dew pointis  78.5F with total precipitable water above sea level of 337 inches.
The in-place storm elevation is 300 which subtracts  0.080 inches of precipitable water at 77.0F
The in-place storm elevation is 300 which subtracts  0.090 inches of precipitable water at 81.0F
The transposition basin elevation at T00 which subtracts 0,200 inches of precipitable water at T85F
The inflow bamierbasin elevation height is 700 which subtracts 0,200 inches of precipitable water at 78.5F
The in-place storm maxmization factor is 1.20 Notes: DAD values taken from USACE LMV 4-23. Storm
The transposition/elevation to basin factor is 0.86 representative dew point value was based on maximum 12hr
The barrier adjustment factor is 1.00 Td values between June 30-July 1, 1940 at KBAD.

The total adjustment factoris

Ohserved Storm Depth-Area-Duration

6 Hours 12 Hours

18 Hours 24Howrs | 30Hours i 36 Hours { 48 Hours | 60 Hours | 72 Hours

10 sq miles 8.5 10.4 10.9 10.9 11.2 11.5 11.5 - -
100 sq miles 8.4 0.8 10.2 10.2 10.7 11.3 11.3 - -
200 sq miles 8.3 9.5 9.9 10.0 10.4 10.9 11.0 - -
300 sq miles 7.8 8.9 9.4 9.6 9.8 10.3 10.4 - -
1000 sq miles 7.3 82 8.8 9.1 9.3 9.6 9.8 - -

2000 sq miles 6.4 7.2 7.8 8.1 8.5 8.7 9.0 - -
3000 sq miles 4.8 5.7 6.1 6.4 7.1 7.4 7.7 - -
10000 sq miles 3.5 4.5 4.8 5.1 58 6.2 6.5 - -
20000 sg miles 23 3.3 3.4 3.8 4.4 5.0 6.2 - -

Adjusted Storm Depth-Area-Duration

6 Hours 12 Hours

18 Hours 24 Howrs | 30Hows | 36 Howrs | 48 Hours | 60 Howrs | 72 Howrs

10 sq miles 8.8 10.8 11.3 11.3 11.6 11.9 11.9 - -
100 sq miles 8.7 10.1 10.6 10.6 11.1 11.7 11.7 - -
200 sq miles 8.6 0.8 10.2 10.3 10.8 11.3 11.4 - -
300 sq miles 8.1 0.2 9.7 9.9 10.1 10.7 10.8 - -
1000 sq miles 7.6 8.5 2.1 9.4 9.6 0.9 10.1 - -

2000 sg miles 6.6 7.4 8.1 8.4 3.8 9.0 9.3 - -
3000 sg miles 5.0 5.9 6.3 6.6 7.3 7.7 8.0 - -
10000 =q miles 1.6 4.7 5.0 5.3 6.0 6.4 6.7 - -
20000 sq miles 2.4 3.4 3.5 3.9 4.6 5.2 6.4 - -

Storm or Storm Center Name

USACE LMV 4-25-Index, AR

Storm Date(s) 30-Jun-1940

Storm Type MCC

Storm Location 3335N MMW
Storm Center Elevation 300

Precipitation Total & Duration

11.5 Inches 3§-hours USACE LMV 423

Storm Representative Dewpoint T10F 12
Storm Representative Dewpoint Location J250N 36T W
Maximum Dewpoint 81.0F

Moisture Inflow Vector SSE@ 73

In-place Mammization Factor 1.20

Temporal Transposition (Date) 15-Tul

Transposition Dewpoint Location BN 83.63 W
Transposition Maximum Dewpoint 183 F

Transposition Adjustment Factor 0.86

Grid Point Elevation 700

Inflow Barrier Height 700

Elevation Adjustment Factor 1.00

Total Adjustment Factor 1.03

F-71




Index, AR June 30, 1940 Moisture Inflow Analysis

Ohio Grid Point 1

Index, AR-AWA 31, 1940
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DEPARTMENT OF THE ARMY CORPS  OF ENGINEERS

STORM STUDIES - PERTINENT DATA SHEET
Storm of 30 June-2 July 1940
Assignment 1MV 4-25
Locationark., La. & Miss.
Study Prepared by:
Lower Migsissippi Valley
Mvision
Vicksburg DMistrict (ffice
Part I Reviewed by H. M. Sec. of
Weather Bureau, 11,14/11
Part IL Approved by Office, Chief
of Engineers for Distribution
of Factual Data, 3/2/,8
i...: final ischywtal mep. Remarks: center at Index, irk.

Ares incionad by 3 Dewpt., TE?- Ref. Pt. 190 5
S s-incn isehyer. ATI P " Grid H-14

remny AFRE covared by

ATION COMP|
PART I
Preliminary isohyetal map, in 1 sheet , scale 11,000,000
Precipitation data and mass Curves: (Number of Sheets)
Form 5001-C (Hourly precip. date). _ . _________. 5s
Form 5001-8 (24~hour * B ) 38
Form 5001-D (" * * Bl e ”
Miscl. precip. recerds, meteorsiogical date, etc.. ____________ g
Form 5002 (Mass rainfall curves)_ ____ _______ _ ________.. L2z
EART I
Final isehyetal maps, In 1  sheet , scale 11,000,000
Data and computation shaehs:
Form S-10 (Data frem mass rainfall curves). . __.__. 5
Form S=~11 (Depth-ares deta from Ischyetsl Map) .o oo oo &
Farm $-12 (Maxiwmem depth-duration date)_ . ____.____ 6
Maximum duration-depth-area curves .o eeae 1
Data relating to perlods of maximum rainfall . __ . ______ 2

MAXIMUM AVERAGE DEPTH OF _RAINFALL IN _INCHES
Area in Sq. Mi. Duration of Rainfall In Hgurs
6 [ 22| 181 2,1 30] 36
10 | 6.5 J10.4 Ji0.9 110.% [11.2 (11.5 (11.%
100 | 8.4 | 9.8 |10.2 |10.2 (10,7 [11.3 |11.3
200 | 8.3 | 9.5 | 9.9 |10.0 |10.4 |10.% [11.0
500 | 7.8 | B.g,} 9.4 | 9.6 | 9.6 |10.3 |10.L

1,000 | 7.3 | 6.2 | 8.8 | 9.1 | 5.3 ) 9.6 | 9.8
2,000 [6.L4 | 7.2 | 7.8 | B.1 | B,5 | B.7 | 9.0
5,000 | 4B | 5.7 | 6.1 | 6. | 7.1 | T | T
10,000 { 3.5 | 4.5 { 4.8 | 5.1 | 5.8 | 6.2 | 5.5
20,000 | 2.3 | 3.3 | 3.L | 3.8 | L.y | 5.0 | 8,2
Form 5-2
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anmggr OF THE_ARMY GORPS OF ENGINEERS
STORM STUDIES -~ ISOHYETAL MAP

stﬁfm ﬂf 30 ‘hﬂ - 2 Jl-il.‘f 1940 ﬂsﬁ'qnm.n\‘ LMV 4-25
Study Prepared by: Vioks Miss, Distriot
ggisnipnri Va Divrisdion 2

Storm Period_48__hours

from__10 Fi June 30 ! sul.LF.
o 10 PM July 2 1,000,000
Pabyranic Projection
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Hallett, OK September 2, 1940

Transpositioned Grid Points: None
Storm Type: MCC



Storm Name: USACE SW 2-18 Hallett, OK
Storm Date: 9/2-4/1940 Storm Adjustment for In Place Only
AWA Analysis Date: :10/11/2012
Temporal Transposition Date 17-Aug
Lat Long Moisture Inflow Direction: SE @ 300 miles
Storm center location 3623N  096.5TW Basin Elevation 1,050 feet
Storm Rep Td location 3290N  9315W Storm Elevation 200 feet
Transposition Td location 3T1TN  80.20W Storm Duration 12 hours
Basin location 40.50N  BiB0W
The storm representative Td is  77.5F with total precipitable water above sea level of 322 inches.
The in-place maximum Td is  79.5F with total precipitable water above sealevel of 352 inches.
The transpositioned maximum Td is  785F with total precipitable water above sea level of 337  inches.
The in-place storm elevation is 200 which subtracts ~ 0.250 inches of precipitable water at 775F
The in-place storm elevation is 200 which subtracts  0.270 inches of precipitable water at T95F
The transposition storm elevation at XX which subtracts XX inches of precipitable water at XX
The moisture inflow barrier height is XX which subtracts XX inches of precipitable water at X
The in-place maximization factor is 110 Notes: Reanalyzed the storm rep Td using hourly surface
The transposition factoris ¥ AVALUE! obs in the region. Used KBAD. Shreveprot, LA to derive
The elevation/barier adjustment factoris " SVALUE! the 12 hour average storm rep Td.
The total adjustment factoris”  #VALUE!
Observed Storm Depth-Area-Duration
§Houwrs : 12 Hows 18 Howrs 24 Hours | 30Hours | 36 Hows © 48 Howrs | 60 Howrs | 72 Howrs
1sgmiles: 180 24.0 24.0 24.0 24.0 24.0 24.0 - -
10 sqmiles:  18.4 234 23.6 236 236 236 236 - -
100 sqmiles! 14,7 19.2 10.4 10.6 10.7 10.8 19.8 - -
200 sqmiles: 12,5 17.6 17.8 18.0 18.1 18.2 18.3 - -
300 sq miles 9.7 154 15.6 157 158 16.1 16.2 - -
1000 sq miles 7.9 13.2 134 13.6 13.7 14.0 14.1 - -
2000 =q miles 6.2 10.3 10.5 10.7 10.8 11.1 11.3 - -
3000 sq miles 4.3 7.3 7.4 7.5 7.7 7.8 7.0 - -
10000 =q miles 3.0 53 5.4 5.5 5.6 5.7 58 - -
20000 sg miles 2.0 3.9 4.1 4.2 4.3 4.4 4.5 - -
Adjusted Storm Depth-Area-Duration
S Hours | 12 Hours 18 Hours 24 Hours | 30Hours | 36 Hours | 48 Hours | 60 Hours | 72 Hours
1 sqmiles! ¥VALUE! ! #VALUE! |  #VALUE! | #VALUE! { ¥VALUE! | #VALUE! ;| #VALUE! - -
10 sqmiles: #VALUE! ! #VALUE! i  #VALUE! & #VALUE! ' #VALUE! | #VALUE! : #VALUE! - -
100 sqmiles; #VALUE! © #VALUE! |  #VALUE! | #VALUE! | #VALUE! | #VALUE! : #VALUE! - -
200 sqmiles! #VALUE! { #VALUE! i &#VALUE! “#VALUE! ' #VALUE! | &VALUE! | #VALUE! - -
300 sqmiles: #VALUE! { #VALUE! ©  #¥VALUE! ¢ #VALUE! | VALUE! | #VALTE! | #VALUE! - -
1000 sq miles: #¥VALUE! " #VALUE! |  #VALUE! | #VALUE! ' #VALUE! ' #VALUE! | #VALUE! - -
2000 sq miles! #VALUE! © #VALUE! ©  #VALUE! | ¥VALUE! : #VALUE! | #VALUE! : #VALUE! - -
3000 sqmiles! #VALUE! " #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! - -
10000 sq miles: #VALUE! { #VALUE! |  #VALUE! | #VALUE! | #VALUE! : ¥VALUE! | #VALUE! - -
20000 sq miles: #VALUE! ! #VALUE! |  &VALUE! { #VALUE! | #VALUE! | #VALUE! | #VALUE! - -
Storm or Storm Center Name USACE 5W 2-18-Hallett, OK
Storm Date(s) 9/2-4/1940
Storm Type MCC
Storm Location 623N 06.37T W
Storm Center Elevation 200
Precipitation Total & Duration (10 sq mi) 24.00 inches in 12 hours
Storm Representative Td 1I35F 12
Storm Representative Td Location 200N 0315 W A
In-place Maximum Td 1935F 193
MMoisture Inflow Vector SE @ 300
In-place Maximization Factor 110
Temporal Transposition (Date) 17-Aug
Transposition Dewpoint Location 317N 3020 W Jul
Transposition Maximum Td 1835 F 783
Transposition Adjustment Factor ¥VALUE!
[ Averaze Basin Elevation 1,030 1074 actual
Highest Elevation in Basin 1440
Inflow Barrier Height 1,030
Elevation Adjustment Factor "¥VALUE!
Total Adjustment Factor "EVALUE!




WAR DEPARTMENT CORPS OF ENGINEERS, U. 5. ARMY

STORM STUDIES - PERTINENT DATA SHEET
Storm of September 2 - &6, 19LD
i oog % it Assignment S W 2 = 18
Location Qkla. Kane. Mo, % Ark.
Study Prepared by:
Southwestern Division
Tulse District Office

Part I Reviewed by H. M. Sec. of
Weather Bureau, 8/15/41
Part II Approved by Office, Chief

of Engineers for Distribution

of Factual Data, 3/25/L3
Remarks: Cenbers ati
Hallett Okla, and Lebo, Kans,

r=--1 Area covered by
i...i finsl jsohyetal map.
Aren inclossd by

2-inch Isehyet. LOCATION MAP
|
"DATA_AND _COMPUTATIONS COMPILED

PART I
Preliminary isohyetal map, in 2 sheet , scale 1. 1,000,000
Precipitation data and mass curves: (Number of Sheets)
Form 5001-C (Hourly precip. date)_____.________________ 38
Form 500i-8 (24-hour ™ M i s e -
Form 5001-D (" = * R B T Ly 23
Miscl. precip. records, meteorological data,etec.______________ 1
Form 5002 (Mass rainfail curves)__ _ __ _ _ _ _ ___ _ ____ _____. o
PART I

Final isohyetal maps,in 1 sheet , scale 1 . 1,000,000
Data and computation sheets:

Form S-10 (Data from mass rainfall curves)______________ ¢
Form S-i1 (Depth-area data from isohyetal mep)_____ ______ 3
Form S-12 (Maximum depth-duration data)___.____________ 11
Maximum duratlon-depth-area curves______ e m— e ——————— 1
Data relating to perlods of maximum rainfall. _ . ____ 2
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES-
Area in 5q. Mi. Duration of Rainfall in Hours

6 112 118 | 2 [ 3 | 36 | 48 | 54 | 90

Mex, suum,d,s,%_ 24a0 | 2440 | 2k | 2La0 | 24a0 | 240 | 240 | 2La0

107| 18,1 254 [23:6 [ 23,67 23.6 | 23.6 | 23.6 | 25.6 | 3.6

100 | 14,7 [19.2 |19.4119.6 1 19,7 | 19.8 | 15,8/ | 15.8 | 19.8

200 |12.5 | 17.6 }17.8 | 18,0 18,1 | 18.2 | 18,3|| 18.3 | 18,3

500 | 947 | 1541 15.6 | 15,7 | 15.8 | 16.1 | 16.2| 16.2| 16.2

1,000 | 7.9 |13.3 | 13.4 [ 13.6 | 13,7 | .0 | 41| 241 | 141

2,000 | 6,2 | 10,3 | 10,5 | 10,7 | 10,9 | 11.1 | 11.3 | 11,3 | 11.3

5,000 | La3 | 7e3 | 7abi| 745| 747 | 78| 7.9 | 8.0| 8.0

10,000 | 3.0 | 543 | Sali | 545 | 546 | 57| 58| 59| 5.9

15,000 | 2L | Lok | La5 | L7 | La7 | LeB| La9 | 5.1| 5.l

20,000 | 2.0 | 3.9 | Lal| La2| Lo3 | Lok | La5| La6| L.é

Form 5-2
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CORPS OF EMGINEERS, U 5. ARMY

Storm of September Z-6, 1940 Assignment SH 2-/8

Storm Period 90 hours
from_7AM Sept 2

STORM STUDIES - ISOHYETAL MAP

Study Prepored by: _ 7u/ss, Okla District?
Southwestern ivision

to___/AM Sept 6
y MASS RAINFALL CURV
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Hayward, WI August 28, 1941

Transpositioned Grid Points: 1-7, 10-23
Storm Type: Synoptic/Convective



Storm Name: USACE UMV 1-22-Hayward, WI
Storm Date: 8/28-30/1041 Storm Adjustment for Grid Point 13
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 15-Aug
Lat Long Moisture Inflow Direction: SSE @ 225  miles
Storm center location 46.01IN 01L48W Grid Point Elevation 700 feet
Storm Rep Td location 4200N  BO.TEW Storm Elevation 1.200 feet
Transposition Td location 3708N  BLIDW Storm Duration 24 hours
Grid point location 41.00N  B4.00W
The storm representative Td 1= 73.0F with total precipitable water above sea level of 2.60  inches.
The in-place maximum Td s 79.0F with total precipitable water above sea level of 3.44  inches.
The transpositioned maximum Td is  77.5F with total precipitable water above sea level of 3.22 inches.
The in-place storm elevationis 1,200 which subtracts  0.280 inches of precipitable water at T3.0F
The in-place storm elevationis 1,200 which subtracts  0.340 inches of precipitable water at T9.0F
The transposifion basin elevation at T00 which subtracts 0,190 inches of precipitable water at T75F
The inflow batrier'basin elevation height is 700 which subtracts  0.190 inches of precipitable water at TI5F

The in-place storm maximization factor is 1.30 Notes: DAD values taken from USACE UMV 1-22. Storm
The transposition/elevation to basin factor is 0.98 representative Td value was based on adding 2°F to the
The barrier adjustment factor is 1.00 USACE analyzed storm rep Td following EPRL Nebraska,
and TEWD studies.
The total adjustment factor is 127
Ohserved Storm Depth-Area-Duration
6 Hours 12 Hours 18 Hours : J4Howrs | 30Howrs : 36 Hows @ 48 Hours | 60 Hours ! 72 Hours
10 =g miles 8.5 115 12.4 12.4 13.3 13.8 144 15.0 15.0
100 sq miles 81 110 11.8 11.8 12.7 13.3 138 143 145
200 =q miles 7.8 10.6 11.3 112 12.3 13.0 134 13.9 141
300 sq miles 6.8 0.5 10.2 10.3 11.2 12.0 125 12.9 13.1
1000 =g miles 5.6 8.2 9.0 9.1 10.0 10.9 115 11.9 12.0
2000 sq miles 4.3 6.9 7.7 7.9 8.8 9.7 10.4 10.8 10.9
3000 sg miles 3.0 5.2 5.9 6.3 7.2 8.1 8.9 9.3 9.5
10000 sq miles 2.1 a8 4.6 51 5.9 6.0 7.8 8.2 8.4
20000 =g miles 1.5 2.7 3.4 3.8 4.7 5.5 6.5 7.1 7.3
Adjusted Storm Depth-Area-Duration
6 Hours 12 Hours 18 Hours : J4Howrs | 30Howrs : 36 Hows @ 48 Hours | 60 Hours ! 72 Hours
10 =g miles 10.8 14.6 15.7 15.7 16.9 17.5 183 19.0 19.0
100 sq miles 10.3 14.0 15.0 15.0 16.1 16.9 175 18.1 18.4
200 =q miles 9.9 13.4 143 142 15.6 16.5 17.0 17.6 17.9
300 sq miles 8.6 12.1 12.9 13.1 14.2 15.2 159 16.4 16.6
1000 =g miles 7.1 10.4 11.4 115 12.7 13.8 146 151 152
2000 sq miles 5.5 8.8 2.8 10.0 11.2 12.3 132 13.7 13.8
3000 sg miles 3.8 6.6 7.5 8.0 9.1 10.3 113 11.8 12.1
10000 sq miles 2.7 4.8 58 6.5 7.5 7.6 0.9 10.4 10.7
20000 =g miles 1.9 3.4 4.3 4.8 6.0 7.0 8.2 9.0 9.3

Storm or Storm Center Name

USACE UMV 1-22-Havward, WI

Storm Date(s) 2/28-30/1M41

Storm Type Synoptic

Storm Location 46.01N 2148 W
Storm Center Elevation 1,200

Precipitation Total & Duration

13.00 Inches 72-hours USACE UMV 1-22

Storm Representative Td T30F

Storm Representative Td Location 4299N 3 TEW
Maximum Td 190F

Moisture Inflow Vector SSE @ 223

In-place Maximization Factor 1.30

Temporal Transposition (Date) 15-Aug
Transposition Td Location 37T98N 2230W
Transposition Maximum Td 115F

Transposition Adjustment Factor 0.98

Grid Point Elevation 700

Inflow Barrier Height 700

Elevation Adjustment Factor 1.00

Total Adjustment Factor 1.30

F-80




Hayward, WI August 28, 1941 Moisture Inflow Analysis
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_WAR DEPARTMENT CORPS OF ENGINEERS, U.5. ARMY

STORM STUDIES = PERTINENT DATA SHEET
Storm of A + 28 = 31, 19/,1
we o SR e Aaslrnmenfug;'u V iz
g Location Northern Wisconaln and
Study Prepared by: Minn,
; ‘ Upper Mississippl Vallsy
Division
8t, Paul Distrioct Office .
Part I Reviewed by H. M. Sec. of
e Weather Bureau, 3/24;2
Part II Approved by Office, Chief
of Engineers for Distribu¥ion

MEGEND- . ' of Factual Data, L/11/5
P oren covara Remarks: cCenter at:
L...i finat ischyetal map.
lM.i-nl In:::ud by Haywood and Moose Lake, Wiso.

& 2-inch Isahyet. LOCATION MAP

DATA _AND COMPUTATIONS COMPILED

PART I

Prellminary I1sohyetal map, in L  sheet , scale 1 1,000,000
Precipitation data and mass curves: ; (Number of Sheets)

Form 5001-C (Mourly precip. data)_ _ __ _______.______.___.. 33

Form 5001-B (24-hour * 0 LR N e N -

Form 50QI-D (" = N e e o L s s 1

Miscl. precip. records, meteorological data, etc. - ___ _. 3

Form 5002 (Mass rainfall curves)_ - _ e L2
PART I

Final ischyetal maps,In 1 sheet , scale 1,000,000
Data and computation sheets:

Form S-10 (Data from mass rainfall curves)._ ____________ 6
Form S5-Il (Depth-area data from isohyetal map)___________ 2
Farm S-12 (Maximum depth-duration data)_ . _____________ 8
Maximum duration-depth-nrea curves_ _________.___.____.._ 1

12

Data relating to periods of maximum rainfall. ... —woeee. 2

MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area in Sq. Mi. : Duratien of Rainfall. in. Hours

6 12 Tis T 30 | 36 L8 | 6 78

10 | 8,5 |15 {12, |12, | 13,3 | 13.8 | 1L | 15.0 | 15.0 | 15.0

100 | 8.1 11,0 |11.8 [11.8 |12,7 |13.3 |13.8 :lli-i E—E E«E

200 | 7.8 |10.6 |11.3 |11.3 |12.3 | 13.0 | 13.4 | 15,9 %.11 Ul

500 | 6.8 | 9,5 [10.2 |10,3 |11.2 |12.0 [15.5 |12.9 | 1371 |13.1

1,000 | 5.6 8.2 | 9.0 | 9.1 [10.0 |10.9 |11.5 |11.9 | 12.0 | 12.0

2,000 | L3 | 69| 7.7] 7.9 | 8.8 | 9.7 |10.]; {20.8 | 0.9 10,9

" 5,000 |30 [ 5.2|59) 63| 7.2 8.1 8.9] 9.3 9.5 9.2

10,000 | 2,1 | 3.8 | Lo | 5.1 E:g 6.8 | 7.8 | 8.2 | 8.4 | B.

m.m 1-.5 2.7 Bth 5.8 ? 5.5 6-5 ?.l 7.5 ?l3

50,000 | 0.9 | L6 | 21| 2.5 | 3,1 | 3.6 | L5 | 5.1 5.2 | 5.2

© 60,000 | 0.8 | Lk | 19| 2.2 | 2.8 3.3 | Lol | La5 | ka7 7

Form 5-2 _ S
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WAR DEPARTMENT GORPS OF ENGINEERS, U. §. ARMY
STORM STUDIES - ISOHYETAL MAP

Storm of August 28-31, 194/ Assignment UMV [-22
Study Prepared by: _Sf Peul, Minn District

Upper Mississippi Valley Division

trom_& AM Auvg. 28

to_/2 N 3 9,000,000
Poiycenic Projection

1o MASS RAINFALL CURVES

A Minong, wis, 9.42"
pome Sl Pranhite Wis, 8,947
(" Deerbrook Wis, 856"
317 b |
L_,'-‘”"" e i Dw?b-ilr wr.-.i 553"

|
Goll i’.akc Dlrm. Minn, 484"

I
(Recordters ot o stations)

ERERAERL

ITTl

ACCUMULATED PRECIPITATION IN INGHES
&

Elﬁ 8-" Gil EII' Gll GJ-F__

FORM 5-3E
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Warner, OK May 6, 1943

Transpositioned Grid Points: 1
Storm Type: Synoptic

F- 84



Storm or Storm Center Name

USACE SW 2-20-Warner, OK

Storm Date(s) 3/6-10/1943

Storm Type General Storm

Storm Location 349N 2331W
Storm Center Elevation 600

Precipitation Total & Duration (10 sg mi)

24.00 inches in 12 hours

Storm Representative Td T20F 24
Storm Representative Td Location 320N 25.00 W
In-place Maximum Td TIOF

Moisture Inflow Vector SSE {@ 223

In-place Maximization Factor 1.28

Temporal Transposition (Date) 24-May

Transposition Td Location 35301N 85.19 W
Transposition Maximum Td T30F

Transposition Adjustment Factor 0.91

Grid Point Elevation 600

Inflow Barrier Heizht 600

Elevation Adjustment Factor 1.00

Total Adjustment Factor 1.16

F- 85

Storm Name: USACE SW 2-20-Warner, OK
Storm Date: 5/6-10/1943 Storm Adjustment for Grid Point 1
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 24-May
Lat Long Moisture Inflow Direction: SSE @ 22 miles
Storm center location 3549N 8531W Grid Point Elevation 600 feet
Storm Rep Td location 3320N 0500 W Storm Elevation 600 feet
Transposition Td location 35T7IN  8519W Storm Duration 24 hrs
Grid point location 40.41N  B424W
The storm representative Tdis  72.0F with total precipitable water above sea level of 247  inches.
The in-place maximum Tdis  77.0F with total precipitable water above sea level of 314  inches.
The transpositioned maximum Tdis  75.0F with total precipitable water above sea level of 2.85 inches.
The in-place storm elevation is 600 which subtracts  0.140 inches of precipitable water at T20F
The in-place storm elevation is 600 which subtracts  0.160 inches of precipitable water at T7.0F
The transposition storm elevation at 600 which subtracts  0.150 inches of precipitable water at T5.0F
The moisture inflow barrier height is 600 which subtracts  0.150 inches of precipitable water at 75.0F
The in-place maximization factor is 1.28 Motes: Added 2° to the USACE storm rep Td based on EPRI,
The transposition factor is 0.91 Z\'abﬂaka:. a.r.lc" TEWD _g'l;ic'.a.n{l:a for 2 synoptic storm going from
The elevation/barrier adjustment factor is 1.00 12hr persisting to averaze TS.
The total adjustment factor is 1.16
Ohserved Storm Depth-Area-Duration
6 Hours : 12 Hours 18 Hours 24 Howrs | 30Hows | 36 Hours | 48 Hours | 60 Howrs : 72 Hours
1 sqmiles; 10.0 125 15.0 17.6 20.0 218 24.6 25.0 25.0
10 sq miles 9.9 123 14.6 17.2 19.5 215 24.4 24.9 24.9
100 sq miles 8.7 10.8 12.4 14.9 17.1 19.3 218 225 225
200 sq miles 7.4 9.5 11.4 13.8 16.0 18.3 20.6 21.3 213
300 sq miles 5.4 7.6 10.0 12.3 14.5 16.7 18.6 19.4 19.4
1000 sq miles 4.3 6.3 9.0 11.1 13.3 15.4 17.1 18.0 18.0
2000 sq miles 3.6 5.4 8.0 2.9 12.1 14.0 15.5 16.5 16.5
3000 sq miles 3.0 4.5 6.8 8.3 10.5 121 13.4 14.4 14.4
10000 sq miles 2.6 3.9 5.8 7.2 2.1 10.4 11.7 2.6 12.6
20000 sq miles 2.1 3.3 4.9 6.1 7.6 8.7 10.0 10.7 10.8
Adjusted Storm Depth-Area-Duration
6 Hours | 12 Hours 18 Hours 24 Hours | 30 Howrs | 36 Hows | 48 Howrs | 60 Howrs : 72 Hours
lsgmiles: 11.6 14.5 17.4 204 232 253 28.5 20.0 20.0
10 sqgmiles: 11.5 14.3 16.9 10.9 22.6 24.9 283 8.9 28.9
100 sq miles:  10.1 115 14.4 17.3 19.8 214 253 26.1 26.1
200 sq miles 8.6 11.0 13.2 16.0 18.5 212 23.9 24.7 24.7
300 sq miles 6.3 8.8 11.6 14.3 16.8 19.4 216 225 215
1000 sg miles 5.0 7.3 10.4 12.9 154 17.8 10.8 20.9 20.9
2000 sg miles 4.2 6.3 9.3 11.5 14.0 16.2 18.0 10.1 10.1
3000 sg miles 3.5 5.2 7.0 9.6 12.2 14.0 155 16.7 16.7
10000 sg miles 3.0 4.5 6.7 8.3 10.5 12.1 13.6 14.6 14.6
20000 sg miles 2.4 3.8 5.7 7.1 8.8 10.1 11.6 2.4 12.5




Warner, OK May 6, 1943 Moisture Inflow Analysis
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DEPARTMENT OF THE ARMY

CORPS OF ENGINEERS

STORM STUDIES = PERTINENT DATA SHEET

o Itlll.l.’! BrF #‘Lul

Storm of 6-12 May 1943
Assignment S0 2-20

-LEGEND-

\
L

‘ b ]
"

Location N,Texas to Oreat Lakes
Study Prepared by:
wouthwestern Division

Tulsa District Office

Part I Reviewed by H. M. Sec. of
Weather Bureau, L-14-45
Part II Approved by Office, Chief
of Engineers for Distribution
of Factual Data, 7-17-17

Preliminary isohyetal map, in 1
Precipitation data and mass curves:

ey Area covered by Remarks: Center at Warner
[ final ischystal map, . :
S g S B W
=inch isohyet. ewpt. 70" - RHef, Pt, 226 &
LQCQTION MAP o
DATA COMPUTATIONS COMPILED

PART I

sheet , scale 1:1,000,000

(Mumber of Sheets)

Form 5001-C (Hourly preclp. data). _ . _ _________________._ 553
Form 5001-B (24-hour * 7Ol U Dot b SNNS CHI e g 2 o
Form 500i-D(* » = L T RTINSO 7T e 178
Miscl. precip. records, meteorological data, etc. .- . ___. Bo
Form 5002 (Mass rainfall curves)_ _ _ __ __ __ ___ __________. 281
: ' PART I
Final |sohyetal maps, In 1  sheet , scale 1:1,000,000
Data and computation sheets:
Form 5-10 (Data from mass ralnfall curves)___________.__. le
Form S-11 (Depth-area data from isohyetal map). .- _—__ 12
Furm S-12 (Maximum depth-duration data)_ . __ ... 12
Maximum duratlon-depth-area curves_ __ ... .. oceocoooo- 1
Data relating to perlods of maximum rainfall . __ _______.___ 2
MAXIMUM AVERAGE _DEPTH _OF RAINFALL IN INCHES
Area in Sq. Mi. Duration of Rainfall in Hours 120/
6 12 118 [2u [30 |36 JL& Jéo [ 72 o6 | 1Ll
Yax, Station |10.0(12.5|15.0|17.6] 20.0] 21.8] 2L.6] 25.0] 25.0] 25.0] 25.0
10 9.9|12,3| 4.6 17.2( 19.5| 21.5] 24.4| 24.9]| 2L.9| 2L.9]| 2L.9
100 8.7]10.8] 12.L| 14.9| 17.1| 12.3] 21.8]| 22.5] 22.5| 22.5| 22.5
200 | 7.4 9.5111.4] 13.8]16.0] 18.3| 20.6| 21.3| 21.3| 21.3] 21.3
500 | 5.4 7.6]10.0| 12.3| 14.5| 16,7 ] 1B8.6( 19.4] 15.4| 19LL] 19.4
1,000 | L.3| 6.3| 9.0]11.1] 13.3|15.4( 17.1| 18.0| 18.0| 18.0] 18.0
2,000 | 3.6] S.4| B.0] 9.9|12.1] 14.0] 15.5| 16.5| 16.5| 16.5] 16.5
5,000 | 3.0) 4.5] 5.8| B.3|10.5] 12.1| 13.4 1y.b] 140 W) Wk
10,000 2,6| 3.9| 5.8] 7.2]| 9.1|10.4] 11.7| 12.6| 12.6] 12.8] 12.8
20,000 E.g g.; .9 f'é T.61, g.; 10.0 13.1 13.8 1%.;. 13.;
0 o1 2 ; . ; - % . 4 " .
'1%0:% 1.1 1.3 g; Jl.h 33 L.9 ;E 6.2 6-3 7.0] 7.3
212,000 | 0.6] 1] 1.7] 2.2| 2.6] 3.0] 3.7| u.2] u.al s.0f 5.5
form 5-2
FEEEN A - 1T

rn
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DEPARTMENT OF THE ARMY GORPS OF ENGINEERS

STORM STUDIES = ISOHYETAL MAP
Storm of 6-12 May 1943 Assignment W 2-20
Study Preparsd by: __ Tulea, Okla. Diatrict
Sputhwestern Division

Storm Period_l144_hours :
'mm 1 _AM mﬂ i SCALE
MLl A
fo__ 1 AMiby 128 9,000,000
Palyesnie Projestion

25 MASS RAINFALL CURVES

- | | |

g p Warner Okla 25.0%—

£ a0f ’

s F / Bethesda, Ark. 11,62

5 sf | | ‘)

< - /' [ Bentonvilte Ark. 11.5"

£ E i i ke A
I [ . : o Aretorder?

£ Eftingham, Airport Il 6,2% L S &dr ndydf B 68N

g oF Goshenairport,Ind 5.5 j i B 1 i

j L= I ‘ " =il _.-l-'-'}" ,!-—— =

3 = jﬁ’cm f,’_?:r . -i?,!’__. — ST

= sl 2 L — ] 3 ,.-"'. |

g 0 -'Aﬁ l';'ru-, b .t‘_a ngtlr r:lmsr s'l”i'l'_
LBI'I (551 T ok
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Mounds, OK May 16, 1943

Transpositioned Grid Points: 1
Storm Type: Synoptic/Convective
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Storm Name:

USACE SW 2-21-Mounds, OK

Storm Date: 5/15-20/1943 Storm Adjustment for Grid Point 1
AWA Analvsis Date: :2/20/2013
Temporal Transposition Date 1-Jun
Lat Long Moisture Inflow Direction: 38W @ 150  miles
Storm center location 3588N  96.06 W (Grid Point Elevation 600 feet
Storm Rep Td location 384N 0608 W Storm Elevation 800 feet
Transposition Td location 3596 N B64IW Storm Duration 6 hours
Grid point location 40.41N  8424W
The storm representative Tdis  T3.0F with total precipitable water above sealevel of 2.60  inches.
The in-place maximum Tdis 78.5F with total precipitable water above sealevel of 3.37  inches.
The transpositioned maximum Tdis 76.5F with total precipitable water above sea level of 3.07  inches.
The in-place storm elevation is 800 which subtracts 0.19 inches of precipitable water at T3.0F
The in-place storm elevation is 800 which subtracts  0.230 inches of precipitable water at T85F
The transposition storm elevation at 600 which subtracts  0.160 inches of precipitable water at T6.5F
The moisture inflow barrier height is 600 which subtracts 0,160 inches of precipitable water at 76.5 F
The in-place maximization factor is 1.30 MNotes: Storm rep Td re-analyzed wsing hovrly surface
The transposition factor is 0.93 obsarvations. KADM, KF.“H: and KGVT used to derive the 6
The elevation'barrier adjustment factor is L.00 hovr averags storm rzp Té.
The total adjustment factor is 1.21
Ohbserved Storm Depth-Area-Duration
6 Hours : 12 Hours 18 Hours 24 Hours ;| 30 Hours | 36 Hours | 48 Hours | 60 Hours | 72 Hours
I sqmiles: 16.2 17.0 17.0 17.0 - 17.0 17.0 17.0 17.0
10 sqmiles; 15.9 16.7 16.7 16.7 - 16.7 16.7 16.7 16.7
100 sqmiles!  14.2 14.8 14.9 14.9 - 14.9 14.9 15.0 15.4
200 sqmiles;  13.0 13.5 13.9 13.9 - 13.9 13.9 13.9 14.4
300 sq miles 9.2 10.6 11.1 11.1 - 11.5 12.0 13.7 14.4
1000 sq miles 6.2 7.9 8.4 8.5 - 10.0 10.8 13.2 13.8
2000 sg miles 4.0 53 6.3 6.6 - 9.2 10.0 2.6 13.2
3000 sg miles 3.0 3.6 4.9 5.4 - 8.3 8.9 11.5 12.1
10000 sg miles 2.6 31 4.2 4.8 - 7.3 8.0 10.2 10.7
20000 sq miles 2.1 2.6 3.5 4.2 - 6.2 6.9 8.6 9.1
Adjusted Storm Depth-Area-Duration
6 Hours : 12 Hours 18 Hours 24 Hours | 30 Hours | 36 Hours | 48 Howrs | 60 Howrs | 72 Hours
I sqmiles; 19.6 20.5 20.5 20.5 - 20.5 20.5 20.5 20.5
10 sqmiles: 10.2 20.2 20.2 20.2 - 20.2 202 20.2 20.2
100 sqmilesi  17.1 17.9 18.0 18.0 - 18.0 18.0 18.1 18.6
200 sqmiles; 157 16.3 16.8 16.8 - 16.8 16.8 16.8 17.4
300 sqmiles; 111 12.8 13.4 134 - 13.9 14.5 16.5 17.4
1000 sq miles 7.5 2.5 10.1 10.3 - 12.1 13.0 15.9 16.7
2000 sgq miles 4.8 6.4 7.6 8.0 - 11.1 12.1 15.2 15.9
5000 sq miles 3.6 4.3 5.9 6.5 - 10.0 10.7 13.9 14.6
10000 sq miles a1 37 5.1 5.8 - 8.8 9.7 12.3 12.9
20000 sq miles 2.5 3.1 4.2 5.1 - 7.5 8.3 10.4 11.0

Storm or Storm Center Name

USACE W 2-21-Mounds, OK

Storm Date(s) 3/15-20/1945

Storm Type MCC

Storm Location 33.88N 06.06 W
Storm Center Elevation 300

Precipitation Total & Duration (10 sq mi)

17.0 inches in 12 hours

Storm Representative Td T3.0F

Storm Representative Td Location 3384 N 96.98 W
In-place Maximum Td 183F

Moisture Inflow Vector S8W @ 130

In-place Maximization Factor

Temporal Transposition (Date) 1-Jun

Transposition Dewpoint Location 3396 N 3642 W
Transposition Maxmum Td 163 F

Transposition Adustment Factor

Grid Point Elevation 600

Inflow Barrier Height 600

Elevation Adjustment Factor

Total Adjustment Factor 1.21
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Mounds, OK May 16, 1943 Moisture Inflow Analysis
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BEPARTHENT OF THE ABWY

CORPE OF EMCIMELRE

Scuthwestern

HMourds, Okla,

STORM STUDIES = PERTINENT DATA SHEET
Storm of  12.20 May 1943
Assignment sy 2-21
Location Oklahoms to Creat lake

Stu Prepared :
Mﬁsiun
Tulza Distriet Office

Part I Reviewed by H. M. Sac. of
Weather Bureau,

Part II Approved by Office, Chief
of Engineers for Distributien
of Factual Data, ©/15/49

Remarks; Center-

naar

Dewpt, 71° = Ref. Pt. 60 ESE

10/9/46

Grid 0-15
T L] TATIONS
PART I
Preliminary isehyetal map, in 1 sheet , scale 1: 1,000,000
Precipitation data and mass curves: (Mumbar of Sheets)
Form 500i-C (Hourly precip. date). . oo _ . ..ocus cocuna
Form 5001-B (24-hour * i WO R TR
Form 5001-D(* * * By R e - 147
Miscl. precip. records, mateorological data, ate._ _ __ __ PPRSTRVD R . |
Form 5002 (Mass rainfall curves)_ _ ___ __ _ _ ... 251
PART I
Final isohyetal maps, in 1 sheet , scale 1: 1,200,000
Data and computation sheets:
Form 5-10 (Data from mass rainfall curves) _______ _____. La
Form 5-11 (Depth-area data from isohyetal map). - .- — il g
Form S-12 (Maximum depth-duration data)__...____ e, 18
Maximum duration-depth-ares curves_ __ o e e e ceeea - 1
Data relating to periods of maximum rainfall.. .. ___. g 1
MAXIMUM _AVERAGE DEPTH RAINFALL IN INCHES
Area in Sg. M. Duration of Rainfall in MHeurs
12 J18 |2z 36 JB ] 0O |72 | 90 .
Max, Statlem | 16.2]|17.0p7.0 P7.0 [17.0 Q7.0 (IR0 7.0 U VIO
10 |15.9 ] 16.7 P67 DR6.T pE.7 [16.7 [16.7 |16,7 [16.,8 |16.9 |16.9
100 |15.2] 24.804.9 P49 FL.9 P49 PS.0 [15.4 [25.6 [15,.9 ]15.9
200 |13.0]13.503,9 P29 Q3.9 §13.9 [13.9 [14.4 [15.0 |15.5 |15.5
s00 | 9.2 10.6 12,1 [11.1 (11,5 N12.0 P3.7 [14.4 14,6 [14.9 |14.9
1,000 | €.2] 7.9| 8.4 | 2.5 1.0 po.8 [13,2 [13.E 4,1 [14.9 [1L9
2,000 | 40| 5.3]| 6.3 | 6.6 | 2.2 0.0 [12.6 [13,2 13,5 [13.7 [13.7
5,000 3.0 2.6]4.8 | 5.4 | 8.3 | 8.5 11,5 |12.1 [12.4 (12,5 |12.6
10,000 | 2.6 3.0 4.2 | 4.8 | 7.3 | 8.0 J10.2 [1C,T (11.0 11,7 |11.4
20,000 2.1 2.513.5 | 4.2 | 6.2 | 6.9 | 8.6]9.1 | 9.4 | 9.8 |1C.]
50,000 | 1.6| 2,00 2.6 | 3.4 | 4.6 | 5.2 | 6.6 ]| 7.0 | Tek | 7B | B.2
100,000 1,10 1.5] 2.0 | 246 | 3.5 | 4al | 5.0 | 8.4 | 5.8 | Cui ] 6.8
200, 000 o.71 1.0 de 1. Y E._'.’- 2.7 1 .5 3.8 | 4.3 | £.9 | 5.2
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OEPARTMENT OF THE ARNY CORPY OF EMGINEERS
STORM STUDIES - ISONYETAL MAP o
_ 1220 My lods oM 2.2
SIONM O Sroty Precaced b7 T, Ulas Dwcieny
Seat

Storm Period__182 hours
from_ 11 PN 12 May
fo___ 1L PM 20 Mey

MASS RAINFA

f| ACOUMULATED PRECIPITATION IN INGHES
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Stanton, NE June 10, 1944
Transpositioned Grid Points: 1-3, 6-8, 12-15, 18-19
Storm Type: NCC
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Storm Name: USACE MR-6-15-Stanton, NE
Storm Date: 6/10-11/1044 Storm Adjustment for Grid Point 15
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 25-Jun
Lat Long Moisture Inflow Direction: SSW @ 530  miles
Storm center location 41L.BTN  0TOSW (Grid Point Elevation o200 feet
Storm Rep Td location 3440N  00.50W Storm Elevation 1,700 feet
Transposition Td location 350N B4S0W Storm Duration 6 feet
Grid point location 41.00N  B2.00W
The storm representative Td is 760 F with total precipitable water above sea level of 299  inches.
The in-place maximum Td 1s 80.0F with total precipitable water above sea level of 3.60  inches.
The transpositioned maximum Td is = 78.5F with total precipitable water above sea level of 337  inches.
The in-place storm elevationis 1,700 which subtracts  0.430 inches of precipitable water at T6.0F
The in-place storm elevationis 1,700 which subtracts  0.480 inches of precipitable water at 80.0F
The transposition basin elevation at 900 which subtracts  0.260 inches of precipitable water at T8.5F
The inflow barrier'basin elevation height is 900 which subtracts  0.260 inches of precipitable water at T8.5F

The in-place storm maximization factor is 1.22 Notes: DAD walues taken from USACE Storm Studies ME. 6-
The transposition/elevation to basin factor is 1.00 15. Storm representative Td value was based on maximum 6-

The barrier adjustment factor is 1.00 hr Td values between June 10, 1944 at mid-point of KCDS,

KLTS and KFDR.
The total adjustment factor is 121
|Observed Storm Depth-Area-Duration

6 Hours 12Hours | 18Hours | 24 Howrs | 30Howrs | 36 Howrs | 48 Howrs | 60Hows | 72 Howrs

1 5q miles 15.5 15.8 15.8 15.8 15.8 158 16.8 17.3 17.3

10 sq miles 134 153 15.3 153 153 153 16.2 16.4 16.7

100 sq miles 11.7 13.6 13.6 13.6 13.6 13.7 14.8 14.9 15.1

200 sq miles 11.1 12.9 12.9 12.9 12.9 13.1 14.1 14.3 14.4

500 sq miles 9.8 11.3 11.5 11.5 11.5 11.6 12.5 12.7 12.8

1000 sq miles 7.8 0.0 0.3 0.3 2.3 9.4 10.1 10.4 10.4

2000 sq miles 5.9 6.9 7.1 7.1 72 73 7.8 8.1 8.1

3000 sq miles 34 4.0 4.2 4.6 4.7 4.9 53 5.5 5.7

10000 sq miles 22 25 2.7 3.5 3.9 4.1 4.5 4.7 4.9

20000 sq miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Adjusted Storm Depth-Area-Duration

6 Hours 12 Hours 18 Hours | 24 Hours ! 30Howrs : 36 Howrs | 48 Howrs 60 Hours : 72 Hours

1 5q miles 18.8 10.2 19.2 10.2 10.2 19.2 204 21.0 21.0

10 =g miles 16.3 18.6 18.6 18.6 18.6 18.6 19.6 10.9 203

100 sq miles 14.2 16.5 16.5 16.5 16.5 16.6 18.0 18.1 18.3

200 =q miles 13.5 15.6 15.6 15.6 15.6 15.9 17.1 17.3 17.5

300 sq miles 11.9 13.7 13.9 13.9 13.9 14.1 15.2 15.4 15.5

1000 =q miles 9.5 10.9 11.3 11.3 11.3 11.4 12.3 12.6 12.6

2000 sq miles 7.2 8.4 8.6 8.6 8.7 8.9 9.5 2.8 2.8

3000 =q miles 4.1 4.9 5.1 5.6 5.7 5.9 6.4 6.7 6.9

10000 sq miles 2.7 3.0 33 4.2 4.7 5.0 5.5 5.7 5.0

20000 =q miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Storm or Storm Center Name

USACE MR-6-15-Stanton, NE

Storm Date(s) 6/10-11/1944

Storm Type MCC

Storm Location 41.87TN 903 W
Storm Center Elevation 1,700

|Precipitation Total & Duration

7.3 Inches §0-hours USACE Storm Studies MR §-13

Storm Representative Td T60F 6
Storm Representative Td Location 440N 99.50 W
aximum Td 300F
Moisture Inflow Vector SSW @ 330
|In-place Maximization Factor 1.22
Temporal Transposition (Date) 23-Jun
Transposition Td Location 3330N 8450 W
Transposition Maxmum Td 183F
Transposition Adjustment Factor 1.00
Grid Point Elevation 000
|Inflow Barier Height D00
Elevation Adjustment Factor 1.00
Total Adjustment Factor 1.21
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Stanton, NE June 10, 1944 Moisture Inflow Analysis
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DEPARTMENT OF THE ARMY SORPS OF ENGINEERS

STORM STUDIES - PERTINENT DATA SHEET

s Storm of 10-13 June 19l

W Y e G Assignment MR 6-15

Location Ia., Nebr., 5. mk.
Study Prepared by:

Missouri River Mvision
fmaha District Office

Part I Reviewed by H. M. Sec. of

gy Weather Bureau, 8/7/15

Part II Approved by Office, Chief
of Engineers for Distribution

~LEGEND- of Factual Data, 2/10/48
—y A a :
{71 et (aobyetal man | gt L
S Area Inclosed by g% Ro. Pt -t
F-inch Isohyet. ATION MAP Dewpt, 70 {-; | « 1256
; rid D-16
DATA AND COMPUTATIONS COMPILED
PART I
Preliminary Isohyetal map, in 2  sheets, scale 11500,000
Precipitation data and mass curves: (Number oF Sheets)
Form S001-C (Hourly precip. data). ... ______.___________ 71
Form 5001-8 (24-hour * e e -
Form 5001-D (* = » A ORI SO R -0 19
Miscl. precip. records, meteoralogical data, etc,_ _ ____________ 1
Form 5002 (Mass rainfall curves). _ _____________________ al
PART I

Final Isohyetal maps, in 1 sheet , scale 500,000
Data and computation sheets:

Form S$-i0 (Data from mass rainfall curves). . _ . ____.____. 3
Form 5-11 (Depth-area data from ischyetal map)___________ 2
Form S-12 (Maximum depth=-duration data)________________ 13
Maximum duration-depth-area curves._ __ . .. ___________ 1
Data relating to periods of maximum rainfall_____________ 5
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area in 5q. Mi, Duration of Rainfall In Hours
6 112 118 [2y [30 |36 [ L8 [6e T2 |78
Max.Sta. [15.5 |15.8 [15.8 [15.8 [15.8 |15.8 |16.8 [17.3 [17.3 17.3
10 [13.L4 (15.3 [15.3 [15.3 |15.3 |15.3 |16.2 [16.L |16.7 [ 16.T
100 |11.7 {13.6 |13.6 [13.8 {13.6 [13.7 [1L.8 [14.9 |15.1 |15.1
200 [11.1 (12.9 |12,9 [12,9 [12.9 |13.1 |1k.1 |1k.3 [1h.h |1L.h
500 | 9.6 [11.3 |11.5 [11.5 [11.5 |11.6 |12.5 |12.7 |12.8 |12.8
1,000 (7.8 | 9.0 | 9.3 | 9.3 | 9.3 | 9.k |10.1 [10.4 |10.4 |10.L
2,000 | 5.9 [ 6,9 | 7.1 |71 |7.2|7.3|7.8]|8.1|8.1]/8.1
5,000 (3.4 | LO | ko2 | b6 | L7 | 49| 5.3 5.5] 5.7 5.8
0,000 | 2.2 | 2,5 | 2.7 | 3.5 | 3.9 | kX | k5| L7 | 49| 5.0
16,000 | 1.8 | 2.0 | 2.2 | 2.9 | 3.5 | 3.7 | Lol | L.3 | L.S | he6
Form 5-2
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DEPARTMENT OF THE ARMY GOAPS OF ENGINEERS
STORM STUDIES - ISOHYETAL MAP

Storm of _____ 10-13 June 1944 _ Assignment _MR 6-15
Study Prepared by: it ] c?;

— Missourl River Divigion

Storm Period__78 _hours
fram__6 AM June 10

to 12 § June 13

SGALE
1

19,000,000
Folysaniz Praofsction

B
-
st

MASS RAINFALL CURVES

o
E =
E g0
ol § 1 o laf. 41°§2'~ Lgng, 91%03'
e : - Ling. 91°03
-1 = | Nebr 17.3"
e 15|
o 2
T =
3 ik L. .—{----—Turkey Hidge Story,
E - -‘f ﬁ" I'Jn " 11"
= SR A
s = 4 o T TR i R Crystql Lak¢, In.
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Cole Camp, MO August 12, 1946

Transpositioned Grid Points: All
Storm Type: Synoptic/Convective
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Storm Name: USACE MR 7-2A-Cole Camp, MO
Storm Date: 8/12-15/1946 Storm Adjustment for Grid Point 13
AWA Analvsis Date: (2/20/2013
Temporal Transposition Date 1-Aug
Lat Long Moisture Inflow Direction: 5@ 410 miles
Storm center location 3B46N  0320W Grid Point Elevation 200 feet
Storm Rep Td location 3255N  03.00W Storm Elevation 1,000 feet
Transposition Td location 3509N  8380W Storm Duration 24 hours
(Grid point location 41.00N  B4.00 W
The storm representative Tdis T76.0F with total precipitable water above sea level of 2.99  inches.
The in-place maximum Tdis 80.5F with total precipitable water above sea level of 3.68  inches.
The transpositioned maximum Tdis 785F with total precipitable water above sea level of 337  inches.
The in-place storm elevationis 1,000 which subtracts  0.260 inniches of precipitable water at T6.0F
The in-place storm elevationis 1,000 which subtracts  0.300 iniches of precipitable water at 80.5F
The transposition storm elevationat 700 which subtracts  0.200 iniches of precipitable water at 78.5F
The moisture inflow barrier height is 700 which subtracts  0.200 iniches of precipitable water at 78.5F
The in-place maximization factor is 1.24 MNotes: DAD walues taken from HME 51 DAD Table Storm
The transposition facter is 0.94 Index M. 30-USACE MR 7-2B. Storm representative Téd valve
The elevation/barrier adjustment factor is 100 2 ba;aé_m mnﬂm‘f“ 24_-1“ Tévalues batween Avgust 10-11,
1546 at KBAD and KMLTL
The total adjustment factor is 1.16
|observed Storm Depth-Area-Duration
6 Hours : 12 Hours 18 Hours 24 Hours | 30Howrs | 36 Hours | 48 Howrs | &0 Hours | 72 Howrs
10 sgmiles:  10.6 11.0 11.1 15.0 17.4 18.5 19.0 19.4 19.4
100 sq miles 9.0 9.9 10.0 13.4 16.0 17.0 18.3 18.6 18.6
200 sq miles 8.3 0.2 9.4 124 15.0 16.1 17.4 17.7 17.7
300 sq miles 7.0 7.0 3.0 10.4 12.9 14.1 15.5 15.0 15,9
1000 sq miles 5.5 6.6 7.0 8.3 10.9 1.0 13.7 14.1 14.1
2000 sq miles 4.2 5.5 6.3 6.8 9.4 10.4 11.8 12.3 123
3000 sq miles 3.3 4.7 5.6 5.0 7.8 8.6 9.6 10.0 10.1
10000 sq miles 2.8 4.2 5.0 54 6.5 7.2 8.1 8.4 8.7
20000 sq miles 2.3 34 4.2 4.5 5.1 5.7 6.6 6.9 7.2
Adjusted Storm Depth-Area-Duration
6 Hours : 12 Hours 18 Hours 24 Hours | 30Howrs @ 36 Hours | 48 Howrs | 60 Hours @ 72 Hours
10 sqmiles: 123 118 120 174 20.2 214 22.0 225 225
100 sqmiles:  10.4 11.5 11.6 155 18.5 19.7 21.2 21.6 216
200 sq miles 0.6 10.7 10.9 14.4 17.4 18.7 20.2 20.5 20.5
300 sq miles 8.1 0.2 9.3 121 15.0 16.3 18.0 184 18.4
1000 sq miles 6.4 7.7 8.1 9.6 12.6 13.0 15.0 16.3 16.3
2000 sq miles 4.9 6.4 7.3 7.9 10.9 121 13.7 14.3 14.3
3000 sq miles a8 54 6.5 6.8 9.0 10.0 11.1 11.6 1.7
10000 =q miles 32 4.9 58 6.3 7.5 8.3 0.4 9.7 10.1
20000 sq miles 2.7 3.9 4.9 5.2 5.0 6.6 7.7 8.0 8.3

Storm or Storm Center Name

USACE MR 7-2A-Cole Camp, MO

Storm Date(s) 8/12-15/1946
Storm Type General Storm
Storm Location 3346 N 32 W
Storm Center Elevation 1,000
|Precipitation Total & Duration (10 sq mi) 19.40 Inches in 60-hours
Storm Representative Td T6.0F 4
Storm Representative Td Location 3235N 93.00 W
|In-place Maximum Td 803 F
I}.-Ioisru.re Inflow Vector 5@ 410
|I.n-pla-:e Maximization Factor 1.24
Temporal Transposition (Date) 1-Aug
Transposition Td Location 35.08N 3380 W
Transposition Maximum Td T83F
Transposition Adjustment Factor 0.94
Grid Point Elevation 200
Inflow Barrier Height 200
Elevation Adjustment Factor 1.00
Total Adjustment Factor 1.16
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Cole Camp, MO August 12, 1946 Moisture Inflow Analysis
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CEPARTMEMT OF THE ARHY

CORPS OF ERGINELRS

Il:ﬁl.L oF l|%il.l:l

f===1 Area cavered by
L...: final ischyetal mup.

& inclosed by i
@.f::"::;:i:':,:a LOCATION _MAP

AT,

PART I

Preliminary ischyetal map, in 1

Precipitation data and mmss curves:

Form 5001-C (Hourly precip.
Form 5001-B (24-hour *

data)__________
’

STORM STUDIES - PERTINENT DATA SHEET

Staorm of 12-15 august 19L6
Assignment R 7-2A
Location Kansas & Wissourl

Study Prepared by:
Wissourl River Division

Kansas City District

Part T Reviewed by H. M. Sec. of
Weather Bureau, B/30/L08

Part II Approved by Office, Chief
of Engineers far Distribution
of Factual Data, 3/20/50

Remarks: Center near

Cole Cam 3 Mo,

Dewpt. TL® - Ref. Pt. 1LO'S

orid F-1h

COMPUTATIONS COMPILED

sheet , scale 1, 1,000,000

(Number of Sheets)
&y

e e

-

Farm SO00I-D (" = = e T PN 18
Miscl. precip. records, meteorological data, etc.__ ____________ 30
Form 5002 (Mass rainfall curves)_ - _ __ _ oo 51
PART Ir
Final isohyetal maps,in 1 sheet , scale 11 1,000,000
Data and computation sheets:
Form S-10 (Data from mass rainfall curves)______________ 6
Farm S5-Il {Depth-area data from Isohyetal map)___________ 2
Farm S-12 (Maximum depth-duration data)_ .. ___________ 16
Maximum duration-depth-area curves_ __________________ 1
Data relating to perlods of maximum rainfall_____________ 2
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area in Sq. Mi. Duration of Rainfall in Hours
6 |12 18 | 2L T T35 [L8 60| 72 | 7
10 pe.6 1.0 [11.1 [15.0 |17.L [18.5 [19.0 [19.L [19.L [19.4
100 | 9.0 | 9.9 0.0 [L3.L [16.0 |17.0 |1B.3 |1B.6 |1B.6 [1B.6
200 18,3 | 9.2 | 9.k |12.h |15.0 {16.1 |17.h [17.7 |17.7 |17.7
500 | 7.0 | 7.9 | 8.0 10k |12.9 (1Lk.1 [15.5 15.9 15.9 |15,9
1,000 | 5.5 | 6.6 | 7.0 | 8.3 [10,9 [12.0 |13.7 |ih.1 |1k.1 j1h.1
2,000 | L.2 | 5.5 |62 |68 | 9.0 [10.4 |11.8 12,3 |12.3 12,3
Sy000 | 3.3 | L7 | 5.6 | 5.9 | 7.8 | B.6 | 9.6 |10.0 |10.1 |10.1
10,000 | 2.8 | L.2 |50 | 5. | &5 | 7.2 | 8.1 | B.L ] 8.7 ] 847
20,000 | 243 | 3l [ L2 | o5 | Sal | 5a7 | 6u6 | 6.9 | 742 | Ta2
Le,000 | 1.4 | 2.3 (2.7 | 2.9 3.3 ] 23.9 L5 | L8| 5.0]5.0

Form 5-2
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DEFARTMEMT OF THE ARMY GORPS OF ENGINEERS

STORM STUDIES - ISOHYETAL MAP

Storm of _12=15 Aupust 10468 . Assignment _MR T=gd
Study Prepared by: Kansas Oity,Mo. Distriet
__Migsouri River Diviamiom ==~~~

&yl

S

Storm Period__78 hours

from__5 AM 12 Aug, * ) 0

1o 9 AM 15 Augs 19,000,000
Pelysonis Prajection

SCALE

MASS RAINFALL CURVES

26 [

g =
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E i f
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Collinsville, IL August 12, 1946

Transpositioned Grid Points: All
Storm Type: Synoptic/Convective
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[Storm Name: USACE MR 7-2B-Collinsyille, IL
[Storm Date: 8/12-15/1946 Storm Adjustment for Grid Point 15
[AWA Analysis Date: :2/20/2013
Temporal Transposition Date 1-Aug
Lat Long Moisture Inflow Direction: SW @ 458 miles
Storm center location 3867TN  BO.OBW (Grid Point Elevation 200 feet
Storm Rep Td location 3255N  03.00 W Storm Flevation 500 feet
Transposition Td location 3490N B510W Storm Duration 24 hours
Grid point location 41.00N  82.00 W
The storm representative Tdis  76.0 F with total precipitable water above sea level of 299  inches.
The in-place maximum Tdis 80.5F with total precipitable water above sealevel of 368  inches.
The transpositioned maximum Tdis  79.0F with total precipitable water above sealevel of 344  inches.
The in-place storm elevation is 500 which subtracts  0.130 inches of precipitable water at T6.0F
The in-place storm elevationis 500 which subtracts 0,150 inches of precipitable water at 805F
The transposition storm elevation at 900 which subtracts  0.260 inches of precipitable water at T90F
The moisture inflow barrier height is 900 which subtracts  0.260 inches of precipitable water at T9.0F
The in-place maximization factoris 1.23 Motes: DAD values talken from HME 31 DAD Table Storm
The transposition factor is 0.90 Index M. 80-USACE ME 7-2B. Storm representative Td valve
The elevation/barrier adjustment factor is 1.00 vas based on maimum 24-hr T¢ values betwaen August 10-11,
1546 at KBAD and KMLT.
The total adjustment factoris 1.11
|Observed Storm Depth-Area Duration
6 Hours : 12 Hours 18 Hours 24 Hours | 30 Hours | 36 Hours | 48 Hours | 60 Howrs | 72 Hours
1 sq miles 6.4 10.2 12.6 12.7 14.1 18.0 18.1 18.6 18.7
10 sq miles 6.0 2.8 12.1 12.1 13.7 17.5 17.6 18.3 18.3
100 sg miles 5.6 8.8 10.9 11.1 13.2 16.6 16.7 17.5 17.6
200 sq miles 5.4 8.3 10.5 10.6 13.0 16.2 16.3 17.2 17.3
300 sq miles 52 7.7 9.7 2.9 1.8 15.5 15.6 16.7 16.9
1000 sq miles 4.9 7.0 8.9 9.0 12.6 14.7 14.8 15.9 16.0
2000 sq miles 4.3 6.1 7.6 7.8 11.2 13.3 13.4 14.3 14.3
3000 sq miles 33 4.8 5.9 6.0 8.6 10.4 10.6 11.3 11.4
10000 sg miles 2.4 a7 4.5 4.6 6.6 8.0 8.2 8.7 8.8
20000 sg miles 1.5 2.5 3.1 32 4.6 5.6 5.8 6.0 6.1
Adjusted Storm Depth-Area-Duration
6 Hours : 12 Hours 18 Hours 24 Hours ;| 30 Howrs ;| 36 Hours | 48 Hours | 60 Howrs ;| 72 Hours
1 sq miles 7.1 11.3 14.0 14.1 15.7 20.0 20.1 20.7 20.8
10 sq miles 6.7 10.9 135 13.5 152 19.5 19.6 203 20.3
100 sq miles 6.2 2.8 12.1 12.3 14.7 18.5 18.6 19.5 19.6
200 sq miles 6.0 9.2 11.7 11.8 14.5 18.0 18.1 19.1 19.2
300 sq miles 5.8 8.6 10.8 11.0 14.2 17.2 17.3 18.6 18.8
1000 sq miles 5.4 7.8 9.9 10.0 14.0 16.3 16.5 17.7 17.8
2000 sq miles 4.8 6.8 8.5 8.7 12.5 14.8 14.9 15.9 15.9
3000 sq miles a7 5.3 6.6 6.7 9.6 11.6 11.8 1.6 12.7
10000 sg miles 2.7 4.1 5.0 5.1 7.3 8.9 2.1 9.7 9.8
20000 sg miles 1.7 2.8 3.4 3.6 5.1 6.2 6.4 6.7 6.8

Storm or Storm Center Name

USACE MR 7-2B-Collinsville, IL

Storm Date(s) 8/12-15/1946

Storm Type General Storm

Storm Location 3B6TN 3095 W
Storm Center Elevation 300

|Precipitation Total & Duration (10 sq mi)

18.7 Inches in 72-hours

Storm Representative Td T60F 24
Storm Representative Td Location J235N 300 W
|In-place Maximum Td 805 F
| t0isture Inflow Vector SSW @ 433
|In—p1ace Maximization Factor 1.23
Temporal Transposition {Date) l-Aug
Transposition Td Location 400N 85.10W
Transposition Maximum Td 190F
Transposition Adjustment Factor 0.90
Grid Point Elevation 200
|Inflow Barrier Heizht 200
Elevation Adjustment Factor 1.00
Total Adjustment Factor 1.00
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Collinsville, IL August 12, 1946 Moisture Inflow Analysis
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DEPARTHCNT OF THE ARNY CORPS OF EWGIsEQRs

STORM STUDIES - PERTINENT DATA SHEET
e BEARE 0T e Storm of 12-16 August 1946

Assignment MR 7-2B
;=-+y Aran covared by
Loood Tinel isohyetal map. '
Ares inclosed by

Location Hn..lll. pi!ﬂo & K.rlr

Pudr PR X vertey
Division
st, louis Maetriet

Part I Reviewed by H. M. Sec. of
Weather Bureau, 3/8/49
Part II Approved by Office, Chief
of Engineers for Distribution
of Factual Data, 3/20/5%
Remarka: Center near
Collimsville, Ill,

h =] b
@'5 <inch lsohyet. LOCATION _MAP mti:ﬁ Ref. Pt. 225 5
N MPUTAT p
PART I
Preliminary isohyetal map, in 1 sheet , scale 1: 1,000,000
Precipitation data sand mass curves: (Numbar of Sheets)
Form 5001-C (Hourly precip. data). _ - - oo oo ceemecmenm 58
Form 5001-8 (24-hour * el —
Form S001-D(* * * A "l - 16
Miscl precip. records, meteorological date,ete.. ... .. mmmm—— 15
Farm 5002 (Mass rainfall curves). _ __._ b i 44
PART I

Final isohyetal maps, in 1 sheet , scale 1: 1,000,000
Data and computation sheets:

Ferm S-10 (Data from mass rainfall curves)_ _____________ 5
Form S-11 (Depth-arca deta from isohyetal map) .- .- . .3
Form 5-12 (Maximum depth-duration data). _..oceo—oo DL |
Maximum duration-depth-ares curves______.______. e 1
Data relating to perlods of maximum rainfall . __ __________ 2

MAXIMUM AVERAGE DEPTH _OF RAINFALL IN _INCHES

Area in 5q. Mi, Duratign of Rainfall in Hou
€ | 12 [318 | 24 |30 |36 B0 | 72 | 96 | 1i%
Max, Sta. 6.4 po.2 p2.6 2,7 lda 18,0 P80 18,5 (18,7 [19.4 [ 19.5
lﬂ' ﬁ.c' Qrﬂ 12-1- utl 13l7 1Tli h‘?.ﬁ la't.i IB'J ]H-q lgln
100 | 5.6 | 6.8 Rpo.9 P1.1 2.2 |16.6 167 17.5 (17.6 (13.0 | 1B.1
200 | 5.4 | 8.2 [0.5 Do, Q3.0 [16.2 16,3 |17.2 117.2 [17.7 | 17.8
500 |5.2 | 7.7 |9.7 | 9.9 D2.8 5.5 15.6 [16.7 |18.9 j17.1 | 17.2
1,000 4.9 | 7.0 [ 8.9 | 9.0 N2.6 [LL.7T |14.8 [15.9 (16.0 [16,3 | 16.4
2,000 (£,2 |61 |7.6 | 7.8 1.2 N3.3 3.4 4.3 (1.0 [us.6 § 12,7
5,000 (3.3 14.8 | 5.9 |6.0 | 8.5 |10.4 0.6 [11.3 |11.4 [11.6 | 11.B
10,000 |2.4 |37 |4.5 |46 |6.6 |B0 | B2 |87 |88 |9.0]| 9.1
20,000 [1.5 | 2.5 | 3.1 | 3.2 |4.5 | 5.6 | 5.2 |6.0] 6.1 |63 6.5
20,400 11.5 12,5 | 3.1 | 3.2 J4e5 | 5.4 | 5.7 | 6.0 ] 6L | 6,2 6.4

Form S-¢
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PARTMENT OF THE ARMY COmPS OF
STORM STUDIES - ISOHYETAL MAP
Storm of __ 12-18 August 1048 Assignment MR 7-2B
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Holt, MO June 18, 1947
Transpositioned Grid Points: 1-4, 6-9, 12-16, 18-20
Storm Type: MCC
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Storm Name: USACE MR 8-20-Holt, MO
Storm Date: 6/18-22/1947 Storm Adjustment for Grid Point 15
AWA Analysis Date: :4/12/2013
Temporal Transposition Date 5-Jul
Lat Long Moisture Inflow Direction: S55W @ 230  miles
Storm center location 3945N 9434 W Basin Flevation 200 feet
Storm Rep Td location 36.18N  95325W Storm Flevation 1,000 feet
Transposition Td location 37.73N 8291W Storm Duration 6 hours
Basin location 41.00 N 82.00 W
The storm representative Td is ~ 79.0F with total precipitable water above sea level of 3.44  inches.
The in-place maximum Td is  81.0F with total precipitable water above sea level of 3.76  inches.
The transpositioned maximum Td i 78.5F with total precipitable water above sea level of 3.37  inches.
The in-place storm elevationis 1,000 which subtracts ~ 0.280 inches of precipitable water at T9.0F
The in-place storm elevationis 1,000 which subtracts  0.300 itiches of precipitable water at 81.0F
The transposition basin elevation at 200 which subtracts  0.260 itiches of precipitable water at 78.5F
The inflow barer'basin elevation height is 200 which subtracts 0,260 itiches of precipitable water at 78.5F
The in-place storm maximization factor is 1.09 Notes: DAD values taken from USACE MR 8-20, 1sgmi
The transposition/elevation to basin factor is 0.90 amount taken from Holt, MO wotld record rainfall within the
The barrier adjustment factor is 1.00 overall storm. Storm representative Td walue was based on
maximum §-hr Td values between June 22-23, 1947 at KHRO
The total adjustment factor is 0.98 and KTUL.
|Observed Storm Depth-Area Duration
6 Hours 12 Hours 18 Hours | 24 Hours | 30Hows | 36Hows | 48 Howrs | 60 Hours | 72 Howrs
1 sq miles 1.0 12.0 12.0 12.0 - 12.0 14.4 - 16.6
10 sq miles 11.5 11.5 11.5 11.5 - 11.5 12.6 - 15.8
100 sq miles 7.9 7.0 7.0 7.0 - 7.9 9.3 - 12.9
200 sqg miles 7.1 7.1 7.1 7.1 - 7.1 8.4 - 11.9
300 sq miles 6.3 6.3 6.3 6.3 - 6.3 7.4 - 10.6
1000 sqg miles 5.6 5.6 5.6 5.6 - 5.6 6.6 - 9.6
3000 sq miles a5 a7 kN kN - a7 4.6 - 6.7
10000 sq miles 2.6 2.9 3.0 3.0 - 3.0 a7 - 5.4
20000 sg miles 1.8 2.1 22 22 - 22 3.1 - 4.4
Adjusted Storm Depth-Area-Duration
6 Hours 12 Hours 18 Hours | 24 Howrs | 30Hours | 36Hours ! 48 Hours | 60Hows : 72 Hows
1 sq miles 11.8 11.8 11.8 11.8 - 11.8 14.1 - 16.3
10 sq miles 11.3 11.3 11.3 11.3 - 11.3 124 - 15.5
100 sq miles 7.8 7.8 7.8 7.8 - 7.8 9.1 - 12.7
200 sqg miles 7.0 7.0 7.0 7.0 - 7.0 8.3 - 11.7
300 sq miles 6.2 6.2 6.2 6.2 - 6.2 7.3 - 10.4
1000 sq miles 5.5 5.5 5.5 5.5 - 5.5 6.5 - 9.4
3000 sg miles 34 3.6 3.6 3.6 - 3.6 4.5 - 6.6
10000 sq miles 2.6 2.8 2.9 2.9 - 2.9 3.6 - 5.3
20000 sg miles 1.8 2.1 22 22 - 2.2 3.0 - 4.3

Storm or Storm Center Name

USACE MR 8-20-Holt, MO

Storm Date(s) 6/18-22/1947

Storm Type MCC

Storm Location 045N 0434 W
Storm Center Elevation 1.000

|Precipitation Total & Duration

17.6 Inches §-hours USACE MR §-20

Storm Representative Td 190F 6

Storm Representative Td Location 3618 N 0323w
Maximum Td S810F

Moisture Inflow Vector SEW @ 230 Miles
|in-place Maximization Factor 109

Temporal Transposition (Date) 3-Jul

Transposition Td Location 3703 N 201w
Transposition Maximum Td 183F

Transposition Adjustment Factor 0.90

Averagze Basin Elevation 00

|Highest Elevation in Basin

|Enflow Barrier Height %00

Elevation Adjustment Factor 1.00

Total Adjustment Factor 0.98
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Holt, MO June 18, 1947 Moisture Inflow Analysis
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CEPARTHENT OF THD R

CORFE OF ERGIREERS

STORM STUDIES - PERTINENT DATA SHEET

Storm of 13-23 June 1547
T A . Assignment m B-20
Location El. Il'.. E;n;.p!:inn.
Study Prepared Byz * 5Dk
Missouri Rivar Divimlon
Omahs District Office
B -
Part I Reviewed by H. M. Sec. of
YWeather Bureau, 12/17/52
Part IL Approved by Office, Chief
of Engineers for Distribution
=LEGEMD - of Factual Data, i‘,!‘rlﬂ'fﬁi
i d .
ey Aves m:ﬂL Remarks:
Ares incioaed by Cantar near Holt, Ma.
2 -inch isohyat. LOCATION MAP Dewpolnt 75°, Zef, Pt, 140 5
AT TIONS Pl Grid E-14
PART I
Preliminary |sohyetal map, in sheet , scale
Precipitation data and mass curves: (Number of Sheets)
Form 5001-C {Hﬁuﬁr preclp. data)._. NOTE: This study was corputed
Form 5001-8 (24-hour * B TRl ——.by the Regional Method
Form 5001-D ("~ ™ " * ) ooo—_.which does not employ the
Miscl. precip. records, mateorological data, etc, Part T and :‘?‘""tﬂ phased
Form 5002 (Mass rainfall curves). . ... ... 10 thelr entirety.
BART II

Final isohyetal maps, in 1 sheet , scale Llisue,ouwu
Data and computation sheets:

Farm S-10 a from mass rainfall curves) _____.._ e— 8
Form S=Il (Depth~areas data from isohyetal map) ___________ 4
Form S-12 (Maximum depth-duration date)_____________ 7
Maximum duration-depth-mrea curves_____________ F— 1
Data relating to periods of maximum rainfall-..—- — -
MAXIMUM AVERAGE DEPTH OF RAINFALL IN_INCHES
Area in 5. M. Duration of Rainfall in Hours
[ ]2 48 | 72 | 98 |
Mo, Statlon rm%ﬁ’fﬂ&ﬂé&' TE.0 [ Tead | 188 | 18,81 37,6
10} 11.56| 116} 11.6 | 11.6 | 11.6 | 12.8 | 15.8 | 15.8 | 18.3
100 | 7,0] TeP| Tub| 7.9| 7.0 9.3 12,9 12.9] 14,1
200] 7.1] Tol) Tal| 721 Tl 8.4l 11.9|12,92) 13,0
BOO | 6.3| 6.3 6.3 6.3| 8.3 7.4 | 10.5 | 1C.8| 11.8
1000| s5,6| 5.6] 5.8| 5.5| 6.8 | 6.8 9.6| 9.8] 10.5
2000 | 4.8 49| 4.9 | 42| 49| 6.7 | 8.4 Bud| 9.3
000 | z.5] R.T| 3.7 | 3.7 3.7 4.8 | 8.7 6.T| 7.3
10000 | 2,8| 2.0 | 3.0| 3.0 3.0| 3,7 | 5.4 | Bad| Ba9
20000 | 1.80 2.1 | 2.2 2.2 | 2.2 | %.1| 4.4 4.8| 4.0
- - - IIE - - slz - iis
IEEEEEEEEE
30sc00| ©6:8| S5 | O:| o} ) 88 {5 | fid] L3) £3
Form 52
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DEPANTMENT OF THE ARMY e CORPS OF ENGINEERS
STORM STUDIES = ISOHYETAL MAP
Storm of _|8-23 June [947 Assignmant MR 8= 20
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Dumont, TA June 25, 1951

Transpositioned Grid Points: All
Storm Type: MCC
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Storm Name: USACE UMV 3-20-Dumont, IA
Storm Date: 25-Jun-1951 Storm Adjustment for Grid Point 15
AWA Analysis Date: i2/20/2013
Temporal Transposition Date 10-Jul
Lat Long Moisture Inflow Direction: SSW@ 25  miles
Storm center location 4275 N 9298 W Grid Point Elevation 200 feet
Storm Rep Td location 3040N  0480W Storm Elevation 1,000 feet
Transposition Td location 37.65N 83.83 W Storm Duration 6 hours
Grid point location 41.00N  B2.00W
The storm representative Td is = 75.5F with total precipitable water above sealevel of 2.92  inches.
The in-place manimum Td is = 8L.5F with total precipitable water above sealevel of 3.83 inches.
The transpositioned manmum Td s 78.5F with total precipitable water above sealevel of 3.37  inches.
The in-place storm elevationis 1,000 which subtracts 0,260 inches of precipitable water at T5.5F
The in-place storm elevationis 1,000 which subtracts ~ 0.310 inches of precipitable water at 81.5F
The transposition basin elevation at 200 which subtracts 0,260 inches of precipitable water at T85F
The inflow barmier'basin elevation heizht is 200 which subtracts 0,260 inches of precipitable water at 78.5F
The in-place storm maximiration factor is 1.32 Notes: DAD values taken from USACE UMV 3-22. Storm
The transposition/elevation to basin factor is 0.88 representative Td value was based on maximum 6-hr Td
The barrier adjustment factor is 1.00 wvalues between June 23, 1931 at KSTI KWEC, and KTOP.
The total adjustment factoris 1.17
'Observed Storm Depth-Area-Duration
3 Hours 6 Hours 12 Hours 18 Hours | 24 Hours | 36 Howrs : 43 Hours | 60 Howrs : 72 Hours
1 sq miles 6.8 0.4 1.0 0.0 0.0 0.0 0.0 0.0 0.0
10 sq miles 5.8 9.2 1x0 0.0 0.0 0.0 0.0 0.0 0.0
100 sq miles 4.4 7.7 10.0 0.0 0.0 0.0 0.0 0.0 0.0
200 sq miles 4.1 7.1 8.9 0.0 0.0 0.0 0.0 0.0 0.0
500 sq miles 3.6 6.1 7.5 0.0 0.0 0.0 0.0 0.0 0.0
1000 sq miles 32 5.3 6.6 0.0 0.0 0.0 0.0 0.0 0.0
5000 sq miles 2.1 3.5 4.4 0.0 0.0 0.0 0.0 0.0 0.0
10000 sg miles 1.6 2.7 3.5 0.0 0.0 0.0 0.0 0.0 0.0
20000 sg miles 1.2 1.9 2.5 0.0 0.0 0.0 0.0 0.0 0.0
Adjusted Storm Depth-Area-Duration
3 Hours 6 Hours 12 Hours 18 Hours | 24 Hours : 36 Howrs | 43 Hours ;| 60 Hours : 72 Hours
1 sq miles 7.9 11.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
10 s5q miles 6.8 10.7 14.0 0.0 0.0 0.0 0.0 0.0 0.0
100 sq miles 5.1 9.0 11.7 0.0 0.0 0.0 0.0 0.0 0.0
200 sq miles 4.8 8.3 10.4 0.0 0.0 0.0 0.0 0.0 0.0
300 sq miles 4.2 7.1 8.8 0.0 0.0 0.0 0.0 0.0 0.0
1000 sq miles 3.7 6.2 7.7 0.0 0.0 0.0 0.0 0.0 0.0
5000 sq miles 2.5 4.1 5.1 0.0 0.0 0.0 0.0 0.0 0.0
10000 sq miles 1.9 32 4.1 0.0 0.0 0.0 0.0 0.0 0.0
20000 sg miles 1.4 22 2.9 0.0 0.0 0.0 0.0 0.0 0.0

Storm or Storm Center Name

USACE UMV 3-29-Dumont, [A

Storm Date(s) 25-Tun-1951

Storm Type MCC

Storm Location 42.75N 0298 W
Storm Center Elevation 1,000

Precipitation Total & Duration

12.00 Inches §-hours USACE UMV 3-29

Storm Representative Td J15335F 6

Storm Representative Td Location 4N 0480 W
Maximum Td 315F

Moisture Inflow Vector SSW @ 250 Miles
In-place Maxmization Factor 132

Temporal Transposition (Date) 10-Jul

Transposition Td Location 3763 N 3383 W
Transposition Maxmum Td 185F

Transposition Adjustment Factor 0.88

Grid Point Elevation 200

Inflow Barrier Height 200

Elevation Adjustment Factor 1.00

Total Adjustment Factor 1.17
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Dumont, IA June 25, 1951 Moisture Inflow Analysis
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CEPARTHMCNT OF THE ARRY

CORPS OF EMGIWEERS

STORM STUDIES

- PERTINENT DATA SHEET

Strorm of £5-28 Jume 1951
Asslgnment UMV 3-29

tll

AT | sl map.
Ares inclosed by

LEGEMND
| ﬁm covered by

Location 1owa,Mioneaota & Wise.

Study Prepared by:
Rorth Centfal Division
Rock Island District nifioe

Part I Reviewed by H.M. Sec. of
YWeather Bureau, 11-21=-65
Part II Approved by Office, Chief

of Engineers for Distribution
of Factual Data, T-18-E7
Remarks:
Center pear Tumont, lowa. Rep.
Dewpeint T2%, Ref. Pt, 160 5N

Preliminary isohyetal map, in 1

Form 5001-B (24-hour
Form S001-D (™ ™

Finai isohyetsl maps, In
Data and computation sheebs:
Form S5-10
Ferm S-II

Data relating to periods of
MAXIMUM AVERAGE

Precipitation data and mass curves:
Form 500/-C (Hourly precip. dat

Miscl. precip. records, metecrclegical data, ote._ . . . __.
Form 5002 (Mass rainfall curves)

1 sheet , scale

a from mass rainfall curves)
Depth-area data from isohyetal map)
Form S-12 (Maximum depth-
Maximum duration-depth-area curves . ... oo g

CJ!; <Inch Isahyet. [ Ec;ngu H&E
A TIONS IiLE grid D-13
PART I

sheet , scale 1,1,000,000
(Number of Shaets)
56

B e mmmmemmmm—————
e

---------------------- i

[ ]
e SR R S

— e e o —

EART I
1: 500,000

-
i

duration data)

P Bt O = gh

maximum rainfall . . ___
DEPTH OF RAINFALL IN INCHES

Area in 5q. M.

Duration of Rainfall in Hours

3

iz ]

Max.Station
10

100

Fiv ]

EOD

1000

2000

5000

10:000

20000

ﬁ.a-'
‘B8
4.4
1,1
3.6
3,2
FA
2.1
1.8
1'E

12.0] 12.0
12.0) 12.0
10.0] 10.0
B.5] B.9
T.65( T.8
B.6| 6.8
5.6| B.7
dak | 4.5
F.6| I.8
EOE 2‘.'5

Form 3-2
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DEPART T OF THE ARMY

STORM STUDIES - ISOHYETAL MAP

Study Prepored by: it
i n

Storm Perlod_L3 _hours

Storm of _25-26_Jung 1951 ~ _ Assignment UMV 3-23
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Council Grove, KS July 9, 1951

Transpositioned Grid Points: 1-2, 6
Storm Type: Synoptic
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Storm Name: USACE MR 10-2-Council Grove, K

Storm Date: 7/9-12/1951 Storm Adjustment for Grid Point 1
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 15-Jul
Lat Long Moisture Inflow Direction: SE @ 150 miles
Storm center location 38.66N 9649 W (Grid Point Flevation 600 feet
Storm Rep Td location 605N 9331w Storm Flevation 1.200 feet
Transposition Td location 3540N  B240W Storm Duration 24 hours
Grid point location 38.00N  B550W
The storm representative Td is 75.0F with total precipitable water above sea level of 285  inches.
The in-place mamimum Td is  80.5F with total precipitable water above sea level of 3.68  inches.
The transpositioned maxmum Td is  79.0F with total precipitable water above sea level of 344 inches.
The in-place storm elevationis 1,200 which subtracts 0,300 inches of precipitable water at 75.0F
The in-place storm elevationis 1,200 which subtracts 0,360 inches of precipitable water at 80.5F
The transposition basin elevation at 600 which subtracts  0.170 inches of precipitable water at T9.0F
The inflow barmer/'basin elevation height is 600 which subtracts  0.170 inches of precipitable water at 79.0F
The in-place storm maximization factor is 1.30 Notes: DAD values taken from MR 10-2. Storm representative
The transposition elevation to basin factor is 0.00 Td wvalue was based on maximum 24-hr Td values between July 9-
The barrier adjustment factor is 1.00 10, 1951 at KFSM, KFYV, and KFLP.
The total adjustment factoris 1.28
Ohserved Storm Depth-Area-Duration
§ Hours 12 Hours 18 Hours : 24 Hows | 30Hours | 36 Hours | 48 Hours : 60 Hours | 72 Hours
10 sg miles 53 7.0 7.9 8.6 11.8 13.1 14.3 17.2 18.2
100 sq miles 4.7 6.4 7.4 7.9 10.6 12.4 13.8 16.3 17.5
200 sq miles 4.6 6.2 7.2 7.5 10.2 12.0 13.3 159 17.0
300 sq miles 4.3 5.8 6.7 7.0 9.5 11.3 12.4 15.0 16.2
1000 sq miles 4.0 5.5 6.3 6.6 9.0 10.5 11.5 14.2 15.5
2000 sg miles 38 5.1 5.9 6.2 8.3 9.6 10.5 13.1 14.6
5000 sq miles 3.4 4.5 5.1 5.4 7.2 8.4 2.3 11.7 13.0
10000 sq miles 2.9 3.9 4.4 4.8 6.2 7.3 8.2 10.4 11.4
20000 sq miles 2.4 3.2 3.7 4.1 5.1 6.1 6.9 8.6 9.4
Adjusted Storm Depth-Area-Duration
6 Hours 12 Hours 18 Hours i 24 Hours : 30Houwrs | 36 Howrs | 48 Hours | 60 Howrs | 72 Hours
10 sq miles 6.8 9.0 10.1 11.0 15.1 16.8 18.3 211 233
100 sq miles 6.0 8.2 9.5 10.1 13.6 15.9 17.7 20.9 224
200 sq miles 5.9 8.0 9.2 9.6 13.1 154 17.1 20.4 218
500 sq miles 5.5 7.4 8.6 9.0 12.2 14.5 15.9 19.2 20.8
1000 sq miles 5.1 7.1 8.1 8.5 11.5 13.5 14.7 18.2 19.9
2000 sq miles 4.9 6.5 7.6 8.0 10.6 12.3 13.5 16.8 18.7
5000 sq miles 4.4 5.8 6.5 6.9 9.2 10.8 11.9 15.0 16.7
10000 sg miles 37 5.0 5.6 6.2 8.0 9.4 10.5 13.3 14.6
20000 sg miles 3.1 4.1 4.7 5.3 6.5 7.8 8.8 11.0 12.1

Storm or Storm Center Name

USACE MR 10-2-Council Grove, KS

Storm Date(s) 18101951

Storm Type General Storm

Storm Location 3866 N 06.40 W
Storm Center Elevation 1200

Precipitation Total & Duration (10 sq mi)

18.2 Inches in 72-hours

Storm Eepresentative Td T50F 4
Storm Representative Td Location 3605 N 0332W
In-place Maximum Td S805F

Moisture Inflow Vector SE @ 230

In-place Maximization Factor 1.30

Temporal Transposition (Date) 15-Jul

Transposition Td Location F540N 5240W
Transposition Maximum SS5T 19.0F

Transposition Adjustment Factor 0.99

Grid Point Elevation 600

Inflow Barrier Height 600

Elevation Adjustment Factor 1.00

Total Adjustment Factor 1.28
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Council Grove, KS July 9, 1951 Moisture Inflow Analysis
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DEPARTHENT OF THE ARMY CORPS OF ENG IMELRS

STORM STUDIES - PERTINENT DATA SHEET

A or L Storm of 9-13 July 1951
b e Assignment MR 10-2
Location Kans,, Nabr. Mo,

Study PreEred 3
Misaourl River Division
Kenaas City District Office

Part I Reviewed by H. M. Sec. of
Weather Bureau, 10/29/51
Part IL Approved by Office, Chlef
of Engineers for Distribution

of Factual Data,12/10/52

Remarks; Center near

Counecil ﬂlé;" , Kans,

D t. T3°F=-Raf.Pt, 20% SSW
CATION _MAP o arid P

pee=y Arem covared by
L...i final taohyetal map.

Incl
@ mu |I::;:‘h.r

AN COMPUTATIONS COMPI
PART I
Preliminary isohyetal map,in 1 sheet , scale 1; 1,000,000
Precipitation data and mass curves: {Numbar of Sheets)
Form 5001=C (Hourly preclp. date). . - . ... --ccooccacaao- 78
Form 5001-B (24-hour * L P T s D R (e -
Form 500i-D (% * L 155 I i A i 2
Miscl. precip. records, meteoralogical data, efc. . _ - _______ - 1351
Form 5002 (Mass rainfall curves). - - - - - o e e e en 61

BART I

Final [sohyetal maps,in 1 sheet , scale 1: 1,000,000
Data and computation sheets:

Farm 5-10 (Data from mass rainfall curves)_________ .. ._... 7
Farm S=11 (Depth-ares data fram isohyetal map). ... ... 2
Form S-12 (Maximum depth-duration data) ... - ccoeo___ 11
Maximum duration=depth-ares curves_ ____ _____________. 1
Data reiating to periods of maximum rainfall - . 6
MAXIMUM AVERAGE DEPTH OF RAINFALL IN [INCHES
Area in 5q. Ml Duration of Rainfall in Hours

6 (12 [18 T2, [30 [ 36 [ 28 |60 | 72 | 96 | 108

Max, Staetiom 5,8 | 7.5 | 8,2 | 9,3 {13.1 [13.5 | Li.4{17.9 | 16,5 | 18,5 | 1B.5

10| 53| 70| 7.9 8,6 11,8 {13.1 | 14.3(17,2|18,2 |18.2 |18.2

100 | 4,7 | 6.4 | 7.4 | 7.9 |10.6 |12.4 | 13.B[16.3|17.5|17.5 |17.5

200 | 4.6 | 6.2 | 7.2 | 7.5 |10,2 {12,0 | 13,3{15.9 | 17.0 |17.0 |17.0

500 | 4.3 | 5.8 | 6,7 | 7.0 9.5 |11.3 | 12,4]15.0 | 16,2 | 16,2 | 16.2

1,000 | 4,0 | 5.5 | 6.3 | 6.6 | 9.0 |10.5 | 11,5{14.2 | 15,5 |15.5 |15.5

2,000 | 3,8 | 5.1 | 5.9 | 6.2 8.3 | 9,6 | 10,5{13.1 | 14.6 | 14.6 | L4.6

50000 | 3.4 | 4.5 | 51 | Sud | 7.2 | 844§ 9.3{11.7 | 13.0 |13.1 |13.1

10,000 | 2,9 | 3.9 | 4ok | 48 | 6.2 | 7.3 8,2/10.4 [11.4 |11.5 [11.5

20,000 | 2.4 | 3.2 | 3.7 | 4.1 | 5.1 | 6.1 6.9 B6| 9.4 | 9.6 | 5.6

50,000 | 1.3 | 2.0 | 2.5 | 2.8 | 3.4 | 4.0 4,7 5.8 6.3 6,5| 6.5

87,000 | 1.1 | 1.7 | 2.3 | 2.5 | 3.0 | 3.8 4ad| 5.4 | 5.9 | 6.0 6.0

Form 5-2
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CEPARTMENT OF THE

ARMY CORPS OF ENGINEERS

Starm of

STORM STUDIES = ISOHYETAL MAP

9=13 July 1951 Assignment MR 10-2
Study Prepared by: as O Mo, Distriot
Migsourli River Division

Storm Period_108_hours

BECALE
from_12 M 8 July |
fo___ 1z N335 July i#, 000,000
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FORM §-3E
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Kelso, MO August 11, 1952

Transpositioned Grid Points: 1-3, 6-23
Storm Type: MCC
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Storm Name: USACE UMV 3-30-Kelso, MO

Storm Date: 11-Aug 1952 Storm Adjustment for Grid Point 15
AWA Analvsis Date: (2/20/2013
Temporal Transposition Date 25-Jul
Lat Long Moisture Inflow Direction: 5@ 140 miles
Storm center location 37.19N  BOSSW Grid Point Flevation 200 fest
Storm Rep Td location 3517N  B0S0W Storm Elevation 500 feet
Transposition Td location 38.98N  BlLOSW Storm Duration 6 hours
Grid point location 41.00N  8L.00W
The storm representative Td i 765 F with total precipitable water above sea level of 3.07  inches.
The in-place maximum Td is  81.0F with total precipitable water above sea level of 375 inches.
The transpositioned maximum Td is = 79.0F with total precipitable water above sea level of 3.44  inches.
The in-place storm elevation is 500 which subtracts 0,140 inches of precipitable water at T6.5F
The in-place storm elevation is 500 which subtracts  0.150 inches of precipitable water at 81.0F
The transposition basin elevation at 200 which subtracts  0.260 inches of precipitable water at 79.0F
The inflow barrer'basin elevation height is 200 which subtracts  0.260 inches of precipitable water at 79.0F
The in-place storm maximization factor is 1.23 Notes: DAD values taken from USACE UMV 3-30. Storm
The transposition/elevation to basin factor is 0.88 representative Td value was based on maximum §-hr Td
The bamier adjustment factor is 1.00 values between August 11, 1952 at EMEM, ENQA EMEL.
and KDYE.

The total adjustment factor is

Ohbserved Storm Depth-Area-Duration

1 Hours 3 Hours 6 Hours 12Hows | 18Hows ;: 24 Hows | 36Hows @ 48 Howrs | 72 Howrs

10 sq miles 55 11.5 13.0 - - - - - -
100 sq miles 4.2 10.4 11.9 - - - - - -
200 sq miles 0.0 0.0 0.0 - - - - - -
300 sq miles 2.9 7.4 8.7 - - - - - -
1000 sq miles 2.3 5.7 6.9 - - - - - -
5000 sq miles - - - - - - - - -
10000 sq miles - - - - - - - - -
20000 sq miles - - - - - - - - -

Adjusted Storm Depth-Area-Duration

1 Hours 3 Hours 6 Hours 12Howrs | 18Hours i 24 Hows | 36 Hows : 48 Howrs | 72 Hours

10 sq miles 6.0 12.5 14.1 - - - - - -
100 sq miles 4.6 11.3 12.0 - - - - - -
200 sq miles 0.0 0.0 0.0 - - - - - -
300 sq miles 3z 8.0 0.5 - - - - - -
1000 sq miles 25 6.2 7.5 - - - - - -
5000 sq miles - - - - - - - - -
10000 sq miles - - - - - - - - -
20000 sq miles - - - - - - - - -

Storm or Storm Center Name

USACE UMV 3-30-Kelso, MO

Storm Date(s) 11-Aug-18352

Storm Type MCC

Storm Location 3719N 8033 W
Storm Center Elevation 300

Precipitation Total & Duration

13.00 Inches §-hours USACE UMV 3-30

Storm Representative Td T63F ]

Storm Representative Td Location 35.17TN 89.50W
Mazximum Td S10F

Mloisture Inflow Vector S @ 140 Miles
In-place Maximization Factor 123

Temporal Transposition (Date) 25-Jul

Transposition Td Location 38.98 N 3195 W
Transposition Maximum Td T90F

Transposition Adjustment Factor 0.88

Grid Point Elevation 200

Inflow Barrier Height 200

Elevation Adjustment Factor 1.00

Total Adjustment Factor 1.09
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Kelso, MO August 11, 1952 Moisture Inflow Analysis
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CEPARTMENT OF THE ARNY CORPS OF EMGINEERS

STORM STUDIES - PERTINENT DATA SHEET -
It of 11.12 Aungust 2

T ern, A . e, A.::T:nmnt ™ 3=
Location SE Mo, mnd ni,
Study Prepared by:

is v
L gl Yl
gt, Louis District

Part I Reviewed by H. M. Sec. of
Weather Bureau, 5/29/60
Part IL Approved by Office, Chief

of Engineers for Distribution
of Factual Data, 5/10/63
§ Remarks: Contar at 0y
@ et ot e Missourl, Dewpoimt T5°F,

X 135 35W,
<inch |sohyat. L ﬂ“llgﬂ !‘F Orld P12
N TIOMNS MPI

re-=y Arga covered by

Preliminary ischyetal map, in 1 sheet , scale 1:500,000
Precipitation data and mass curvas: {Number of Shaets)
Form 5001-C (Hourly preclp. data). . - oo ccrcccceccnaanan L}
Form 5001-B (24-hour * u)
Form 5001-D (~ * " O it o
Miscl. precip. records, meteorological data, etc.__ __ e e i
Form 5002 {(Mass rainfall curves)_ _ . __ . ..

BART II

Final isohyetal maps,in 1 sheet , scale 1:500,000

Data and computa¥ion shaeis:
Form S-10 (Dats from mass rainfall curves) _____________
Form S-I1 (Depth-ares data from Ischyetal map)_ ... ____
Form $-12 (Maximum depth=duration dave)________________
Maximum dyration-depth-area curves __ oo oaaa-
Data relating to periods of maximum reinfall . o . __

MAXIMUM AVERAGE DEPTH OF RAINFALL [N _INCHES

Area in 3q. Mi. Duraticn of Rainfall in HIIE_I
1 ]2 3 | h 5 [ &
10 E_g 9.1 | 11,5 | 12.9| 13.0| 13.0

500 2.9| 5.5( 7.4| 8.0 B.6| B.7
1,000 | 2,3 | Lb.l| 5.7| 6.2| 6.8 6.9
1,730 | 1.7 3.1 | b3 | L.9| 5.4 5.5

W WO R
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pEPARTMENT OF THE ARMY s wﬂ‘l
STORM STUDIES -~ ISOHYETAL MAP
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Paris Waterworks, IN June 27, 1957

Transpositioned Grid Points: 1-7, 10-23
Storm Type: Synoptic
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Storm MName: HMEB-V18 Paris Waterworks, IN

Storm Date: 6/27-28/1957

AWA Analysis Date: i2/20/2013

Storm Adjustment for Grid Point 15

Temporal Transposition Date 13-Jul
Lat Long Moisture Inflow Direction: SSE@ 215 miles
Storm center location 39.05N BTT0W Grid Point Elevation 900 feet
Storm Rep Td location 600N  86.70W Storm Elevation 500 feet
Transposition Td location 3795N BLODW Storm Duration 12 hours
Grid point location 41.00N  BlLODW
The storm representative Td is T4.0F with total precipitable water above sea level of 273 inches.
The in-place maximum Td s 7T9.5F with total precipitable water above sealevel of 3.52 inches.
The transpositioned maximum Td is  78.5F with total precipitable water above sea level of 337  inches.
The in-place storm elevation is 500 which subtracts 0,120 inches of precipitable water at 740F
The in-place storm elevation is 500 which subtracts  0.150 innches of precipitable water at T9.5F
The transposition basin elevation at 200 which subtracts  0.260 inches of precipitable water at T8.5F
The inflow barrier/'basin elevation height is 200 which subtracts  0.260 innches of precipitable water at 78.5F
The in-place storm maximization factor is 1.20 Motes: DAD wvalues taken from EPRI Storm Mumber 18, HME V-
The transposition/elevation to basin factor is 0.92 18. Storm representative Td value was based on maximum 12-hr
The barrier adjustment factor is 1.00 Td values between June 27-28, 1937 at KBNA, and KMOTY.
The total adjustment factor is 1.19

(Observed Storm Depth-Area-Duration

6 Hours 12 Hours

18 Howrs | 24 Hours | 30 Howrs ; 36 Hours | 48 Howrs ;| 60 Houwrs : 72 Hours

10 sg miles - - - - - - - -

100 sq miles 8.0 10.9 - 11.5 - - - - -
200 sq miles 7.6 10.3 - 11.1 - - - - -
500 sq miles 6.8 0.3 - 10.2 - - - - -
1000 sg miles 6.2 8.4 - 9.4 - - - - -
3000 sg miles 4.4 5.0 - 7.1 - - - - -
10000 sq miles 3.6 4.7 - 6.0 - - - - -
20000 sg miles - - - - - - - - -

Adjusted Storm Depth-Area-Duration

6 Hours 12 Hours

18 Hours | 24 Hours ;| 30 Hours | 36 Houwrs ; 48 Howrs | 60 Hours | 72 Hours

10 sg miles - - - - - - - -

100 sq miles 9.5 12.0 - 13.7 - - - - -
200 sq miles 9.0 12.3 - 13.2 - - - - -
500 sq miles 8.1 11.1 - 12.1 - - - - -
1000 sq miles 7.4 10.0 - 11.2 - - - - -
3000 sg miles 5.2 7.0 - 8.4 - - - - -
10000 sq miles 4.3 5.6 - 7.1 - - - - -
20000 sg miles - - - - - - - - -

Storm or Storm Center Name

HMEB-V18 Paris Waterworks, IN

Storm Date(s) 6/27-28/19357

Storm Type Synoptic

Storm Location 3905 N 3LI0W
Storm Center Elevation 300

Precipitation Total & Duration

12.40 Inches 24-hours HME V-18

Storm Representative Td T40E 12
Storm Eepresentative Td Location 36.00 N 36.70 W
Maximum Td 1935F

Moisture Inflow Vector SSE @ 215 Miles
In-place Maximization Factor 1.29

Temporal Transposition (Date) 13-Jul

Transposition Td Location 3793 N 3100 W
Transposition Maximum Td 85F

Transposition Adjustment Factor 0.92

Grid Point Elevation 900

Inflow Barrier Height 200

Elevation Adjustment Factor 1.00

Total Adjustment Factor 1.29
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STORM STUDIES - PERTINENT DATA ¥ SHEET

Storm ufm_zﬂsz
Assignment___ B B= Vi

Location

Study Prepered by:

Port I Reviewed by Hydromet
Sec. of Weather Bureau, ...

Part II Approved by Office, Chief
of Enginaars for distribution
of factual data,

Arao coverad by Femari

yrmn——

Lo.i final isohystal map. 3-;-‘! :?f
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o i I A A

DATA AND COMPUTATIONS COMPILED
PART X
Preliminary lsahyetal map, in sheat scals

Precipitation dota and mass curved:
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sheet
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scale
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ISOEYETAL

ANALYSIS
MAXIMUM AVERAGE DEPTH OF HAINFALL IN INCHES
Area in Duraticn of Rainfall in Hours
Sqg. Miles g 12 24
100 | al 10.9 11.5
200 7.6 10.3 11.1
500 6.8 8.3 10.2
1000 6.2 8.4 9.4
5000 4.4 5.8 7.1
10000 3.6 4.7 5]
SYNOPTIC
ANALYSIS
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Ida Grove, IA August 30, 1962

Transpositioned Grid Points: 1, 6, 18
Storm Type: Synoptic/Convective
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Storm Name: Ida Grove, IA

Storm Date: 30-Aug-1962 Storm Adjustment for Grid Point 1
AWA Analvsis Date: :2/20/2013
Temporal Transposition Date 15-Aug
Lat Long Moisture Inflow Direction: SSE @ 450  miles
Storm center location 423N 854TW (Grid Point Elevation 600 feat
Storm Rep dew point location 600N 9330W Storm Elevation 1.200 feet
Transposition dewpoint location  3L70N  83.40W Storm Duration 24hr feet
Grid point location AB.00N 8550 W
The storm representative dew pointis  75.0F with total precipitable water above sea level of 285  inches.
The in-place maximum dew pointis  80.0F with total precipitable water above sea level of 3.60  inches.
The transpositioned maximum dew pointis  79.0F with total precipitable water above sea level of 344 inches.
The in-place storm elevationis 1,200 which subtracts 0.30 inches of precipitable water at T5.0F
The in-place storm elevationis 1,200 which subtracts 0.35 inches of precipitable water at 80.0F
The transposition basin elevation at 600 which subtracts 0.17 inches of precipitable water at T9.0F
The inflow barrier/basin elevation height is 600 which subtracts 0.17 inches of precipitable water at 79.0F
The j_ﬂ.place storm maxmization factor is 1.27 Notes: DAD values taken from EPRI Storm Number 19. Storm
The transposition/elevation to basin factor is 1.01 representative dew point value was based on maximum 24-hr Td
The barrier adjustment factor is 1.00 values between Auvgust 28-31, 1962 at KSGF, KFSM, KLIT, and

The total adjustment factor is

128 vary more than a 1-degree over a large area.

KLRF. Values were selected in region where temperature did not

Ohserved Storm Depth-Area-Duration

& Hours 12 Hours 18 Hours 24Hours | 30 Hours | 36 Hours | 48 Hows | 60 Hours | 72 Hours
10 sq miles - - - - - - - - -
100 sg miles 5.7 8.0 - 12.2 - 12.9 - - -
200 sq miles 54 7.6 - 11.7 - 12.3 - - -
300 sq miles 48 7.0 - 10.8 - 11.3 - - -
1000 sq miles 4.2 6.3 - 0.8 - 10.3 - - -
3000 sg miles 1.6 43 - 7.0 - 7.6 - - -
10000 sg miles 21 35 - 5.8 - 6.6 - - -
20000 sgq miles - - - - - - - - -
Adjusted Storm Depth-Area-Duration
& Hours 12 Hours 12 Hours M Hows : 30Hours | 36 Hours ;| 48 Howrs | 60 Hows : 72 Hours
10 sq miles - - - - - - - - -
100 sq miles 7.3 10.3 - 15.6 - 16.5 - - -
200 sg miles 6.9 2.7 - 15.0 - 15.8 - - -
300 sq miles 6.2 0.0 - 13.8 - 14.5 - - -
1000 sg miles 5.4 8.1 - 12.6 - 13.2 - - -
5000 sq miles 33 5.5 - 0.0 - 9.7 - - -
10000 sq miles 2.7 4.5 - 74 - 8.5 - - -
20000 sg miles - - - - - - - - -
Storm or Storm Center Name Ida Grove, [A
Storm Date(s) 30-Aug-1862
Storm Type Synoptic
Storm Location 4232 N BATW
Storm Center Elevation 1,200

Precipitation Total & Duration

12.83 Inches 48 -hours EPRI Storm Number 19

Storm Representative Dewpoint 150F 24hr average
Storm Representative Dewpoint Location 36.00 N 23.30W
Maximum Dewpoint 800F

Moisture Inflow Vector SSE @ 430 Miles
In-place Maximization Factor 1.27

Temporal Transposition (Date) 13-Aug
Transposition Dewpoint Location JLTON 8340W
Transposition Maximum Dewpoint 190F

Transposition Adjustment Factor 1.01

Grid Point Elevation 600

Inflow Barrier Height 600

Elevation Adjustment Factor 1.00

Total Adjustment Factor 1.28
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Ida Grove, IA August 30, 1962 Moisture Inflow Analysis
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MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES

Area in Duration of Rainfall in Hours
Sq. Miles 24 48
100 5.73 7.97 12.2 12.85
200 5.42 7.62 11.65 12.34
500 4.82 6.88 10.82 11.3
1000 4.18 6.25 9.78 10.32
5000 2.59 4.31 7.01 7.6
10000 2.1 3.51 5.82 6.58
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College Hill, OH June 3, 1963
Transpositioned Grid Points: All
Storm Type: MCC
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Storm Name: College Hill, OH SPAS 1226
Storm Date: 6/3-5/1963 Storm Adjustment for Grid Point 15
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 15-Jun
Lat Long Moisture Inflow Direction: SWa 95 miles
Storm center location 40.09 N 81.65 W (Grid Point Elevation 200 feet
Storm Rep dew point location 39.20N 83.00W Storm Elevation 1,000 feet
Transposition dewpoint location 40.12N B335 W Storm Duration 12 feet
Grid point location 41.00N  BL00W
The storm representative dew pointis 68.5F with total precipitable water above sealevel of 210  inches.
The in-place maximum dew pointis  T6.5F with total precipitable water above sealevel of 3.07  inches.
The transpositioned maximum dew pointis ~ 76.0 F with total precipitable water above sealevel of 2.99  inches.
The in-place storm elevationis 1,000 which subtracts  0.210 inches of precipitable water at 68.5F
The in-place storm elevationis 1000 which subtracts  0.270 inches of precipitable water at T6.5F
The transposition basin elevation at 900 which subtracts  0.230 inches of precipitable water at T6.0F
The inflow barrier'basin elevation height is 200 which subtracts  0.230 inches of precipitable water at 76.0 F
The in-place storm maximization factor is 1.48 Motas: Storm reprasentative dew point value was baszd on maximum
The transposition/elevation to basin factor is 0.99 12hr Td values between Tune 4-5, 1963 at KLCK, KILN, and KHTS.
The barrier adjustment factor is 1.00
The total adjustment factor is 1.46
|Observed Storm Depth-Area-Duration
1 Hours 3 Howrs 6 Hours 12Hours : 18 Hours | 24 Howrs | 36 Hows @ 48 Hours 72 Hours
1 sq miles 2.5 5.6 10.5 15.1 17.1 17.6 17.7 17.7 -
10 sq miles 21 4.6 8.1 12.4 13.3 13.9 14.0 14.1 -
100 sq miles 1.4 2.9 5.5 7.8 8.6 8.7 9.7 2.9 -
200 sq miles Lo 23 4.5 5.8 6.5 6.6 8.1 8.3 -
300 sq miles 0.6 Lé 22 a7 4.4 5.3 57 6.6 -
1000 sq miles 0.5 13 22 33 34 34 5.1 5.2 -
2000 sq miles 0.4 0.5 L0 23 32 33 4.3 4.5 -
3000 sq miles 0.2 0.4 0.7 11 1.3 1.7 2.9 3.0 -
10000 sq miles 0.1 0.2 0.5 0.8 1.1 1.3 1.6 L7 -
20000 sq miles - - - - - - - - -
Adjusted Storm Depth-Area-Duration
1 Hours 3 Hours 6 Hours 12Hours : 18 Hours ;| 24 Hours : 36 Hours 48 Hours 72 Hours
1 sg miles a7 8.1 154 221 25.0 25.7 25.9 5.0 -
10 sq miles 3.0 6.7 11.9 18.1 19.4 20.4 20.5 20.7 -
100 sq miles 2.0 4.2 8.1 11.4 12.6 12.7 14.1 14.4 -
200 sq miles L5 3.4 6.5 8.5 9.6 9.7 11.8 12.1 -
500 sq miles 0.8 24 33 5.4 6.4 7.7 8.4 9.6 -
1000 sq miles 0.8 Lo 32 4.9 4.9 5.0 7.5 7.6 -
2000 sq miles 0.5 0.8 1.5 34 4.7 4.8 6.3 6.6 -
3000 sq miles 0.2 0.6 L0 1.6 1.9 24 4.2 4.4 -
10000 sq miles 0.1 0.4 0.7 11 1.6 1.9 2.4 25 -
20000 sq miles - - - - - - - - -

Storm or Storm Center Name

College Hill, OH SPAS 1226

Storm Date(s) 6/3-3/1963

Storm Type MCC

Storm Location 40,09 N 8165 W
Storm Center Elevation 1.000

|Precipitation Total & Duration

19.39 Inches 48-hours

Storm Bepresentative Dewpoint 683 F 12
Storm Representative Dewpoint Location 39.20N 83.00 W
Maximum Dewpoint 716.3F
Moisture Inflow Vector SW @ 93
|In-place Maximization Factor 1.48
Temporal Transposition (Date) 15-Jun
Transposition Dewpoint Location 40.12N 83.33W
Transposition Maximum Dewpoint T60F
Transposition Adjustment Factor 0.99
Grid Point Elevation 900
|Inflow Barrier Height 200
Elevation Adjustment Factor 1.00
Total Adjustment Factor 1.46
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College Hill, OH June 3, 1963 Moisture Inflow Analysis
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Storm 1226 - June 4 (0600 UTC) - June 6 (0600 UTC), 1963
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)
Area (mi%) 1 3 6 12 18 24 36 48 Total
0.1 2.81 6.28 11.5 17.08 15.99 19.16 19.37 19.39 19.39
1 2.54 5.56 10.53 15.07 17.09 17.56 17.7 17.7 17.70
10 2.08 4 .56 8.1 12.37 13.28 13.9 14 14.11 1411
25 1.83 39 7.32 10.61 121 12.33 12.49 12.72 12.72
50 1.61 34 6.46 9.23 10.18 10.23 11.13 11.34 11.34
100 1.36 2.85 5.5 7.79 8.59 8.69 9.66 9.86 9.86
150 1.2 25 4.85 7.23 8.14 8.28 8.79 8.98 5.98
200 1.02 2.32 4.45 58 6.54 6.62 .06 B8.26 8.26
300 0.93 1.93 3.54 555 6.26 6.28 7.28 7.7 7.70
400 0.7 1.67 2.24 3.73 5.31 593 6.5 7.13 713
500 0.55 1.61 2.23 3.66 437 528 5.73 B6.57 6.57
1,000 0.53 1.28 2.18 3.34 3.37 3.39 5.12 5.19 519
2,000 0.37 .52 1.03 23 3.22 3.28 4.3 45 4.50
5,000 017 0.41 0.67 1.09 1.31 1.67 2.86 3 3.00
10,000 0.1 0.24 0.46 0.78 1.12 1.3 1.61 1.7 1.70
10,512 0.1 0.24 0.44 0.75 1.08 1.26 1.5 1.6 1.60

Area (mi?)

SPAS #1226 DAD Curves Zone 1
June 4-6, 1963

100,000

—a— 1-hour

2-hour
—=—3-hour
10,000 - —s— G-hour
—+—12-hour

18-hour
1,000 | | —+—24-haur
—&— 36-hour

—#¥—48-hour

O Total storm (48-
hour}

100 A

10 -

Maximum Average Depth of Precipitation (inches)
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Incremental Precipitation (inches)
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3.0

25 1

2.0 1

0.5
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SPAS 1226 Storm Center Mass Curve: Zone 1
June 4 (0600 UTC) toJune 6 (0600 UTC), 1963
Lat: 40.0854 Lon: -51.6479
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Total Precipitation (48 hours)
SPAS #1226
6/04/1963 0600 UTC - 6/06/1963 0600 UTC
¢ Daily O  Hourly Pseuda
B Hourly ¢ Supplemental -
Haourly Estimate Miles
0 5 10 20 30

Precipitation {inches) //
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[]301-400 [ 701-500 [ 11.01-12.00 [ ]16.01- 1800
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David City, NE June 24, 1963
Transpositioned Grid Points: 1-2, 6-7, 12-13, 18-19
Storm Type: MCC
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Storm Name: SPAS 1030-David City, NE
Storm Date: 24-Jun-1963 Storm Adjustment for Grid Point 13
AWA Analysis Date: i2/20/2013
Temporal Transposition Date 9-Jul
Lat Long Moisture Inflow Direction: SE @ 175 miles
Storm center location 41.23N  9T0TW (Grid Point Elevation 700 feet
Storm Rep dew point location 941N 9483 W Storm Elevation 1,700 feet
Transposition dewpoint location 3920N  BlLI6W Storm Duration 6 hours
Grid point location 41L.0ON  B4.00W
The storm representative dew pointis  73.5F with total precipitable water above sea level of 2.67  inches.
The in-place maximum dew pointis  81.5F with total precipitable water above sea level of 3.84  inches.
The transpositioned maximum dew pointis  T8.0F with total precipitable water above sea level of 329  inches.
The in-place storm elevationis 1,700 which subtracts  0.400 inches of precipitable water at T35F
The in-place storm elevationis 1,700 which subtracts  0.500 inches of precipitable water at 815F
The transposition basin elevation at 700 which subtracts  0.190 inches of precipitable water at T80F
The inflow barmer'basin elevation height 1s 700 which subtracts  0.190 inches of precipitable water at 78.0F
The in-place storm maximiration factor is 1.47 Notes: Inplace of 1.56 adjusted to 1.50 based on HME. 51
The transposition/elevation to basin factor is 0.93 and 33A guidance. DAD values taken from SPAS 1030.
The barrier adjustment factor is L.00
The total adjustment factor is 1.37
|observed Storm Depth-Area Duration
1 Hours % Hours 12 Hours 18 Hours | 24 Howrs | 30 Hows | 36 Hours | 48 Howrs | 60 Hours | 72 Hours
1 =g miles 3.9 14.1 15.6 15.0 16.0 - 16.0 16.0 - 16.0
10 sq miles a7 13.32 14.6 15.0 15.2 - 15.2 15.2 - 15.2
100 =g miles 3.0 11.2 12.7 13.1 13.2 - 13.2 13.2 - 13.2
200 sq miles 2.8 10.5 12.0 124 125 - 12.5 125 - 12.5
300 sq miles 2.4 9.0 10.4 10.8 10.8 - 10.8 10.9 - 10.9
1000 =g miles 2.0 7.8 9.0 9.4 9.5 - 9.5 9.5 - 9.5
3000 sq miles 0.9 4.2 5.0 6.6 6.8 - 6.0 6.9 - 6.0
10000 sq miles 0.6 1.6 4.1 4.6 4.9 - 4.9 5.0 - 5.0
20000 =g miles 0.4 1.5 2.4 2.9 3.1 - 3.1 3.1 - 3.1
Adjusted Storm Depth-Area-Duration
1 Hours 6 Hours 12 Hours 18 Hours : 24 Howrs | 30 Hours | 36 Hours ;| 48 Howrs @ 60 Hours | 72 Hours
1 =g miles 5.3 19,32 214 21.8 219 - 21.9 219 - 21.9
10 =q miles 5.0 18.2 20.0 20.5 20.7 - 20.8 20.8 - 20.7
100 sq miles 4.1 15.4 174 18.0 18.1 - 18.1 18.1 - 18.1
200 sq miles a8 14.3 16.4 17.0 17.1 - 17.1 17.1 - 17.1
300 =q miles 32 12.3 143 148 148 - 148 149 - 14,9
1000 sq miles 2.7 10.6 12.3 12.0 120 - 13.0 13.0 - 13.0
3000 sg miles 1.2 5.7 8.1 9.1 2.2 - 9.4 0.4 - 9.4
10000 =g miles 0.8 3.6 5.6 6.3 6.7 - 6.8 6.8 - 6.8
20000 sq miles 0.5 2.1 33 3.9 4.3 - 4.3 4.3 - 4.3

Storm or Storm Center Name

SPAS 1030-David City, NE

Storm Date(s) 24-Tun-1963

Storm Type MCC

Storm Location 4123 N QTOTW
Storm Center Elevation 1,700

|Precipitation Total & Duration

16.30 Inches 24-hours USACE Bucket Survey Data

Storm Representative Dewpoint 135F ]
Storm Representative Dewpoint Location FBAIN MBI W
Maximum Dewpoint 815F
Moisture Inflow Vector SE@ 173
|In-place Mammization Factor 1.47
Temporal Transposition (Date) 0-Jul
Transposition Dewpoint Location PN 31.26 W
Transposition Maximum Dewpoint J80F
Transposition Adjustment Factor 0.93
Grid Point Elevation 700
|Inflow Barrier Height 700
Elevation Adjustment Factor 1.00
Total Adjustment Factor 1.37
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David City, NE June 24, 1963 Moisture Inflow Analysis

Wiy

_ "?

F-146



SPAS Storm 1030 - David City, NE, June 22 - 24, 1963
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)

Area :mizlI 1 2 3 4 5 6 12 18 24 36 48 72 total
1 387 7.36 10.73 12.40 13.26 14.10 15.61 15.90 15.98 15.98 15.98 15.98 15.98
10 3.68 6.98 10.18 11.82 12.60 13.40 14.80 15.02 15.15 15.13 15.13 15.16 15.16
100 3.03 568 8.28 972 10.59 11.37 12.75 13.14 13.23 13.23 13.23 13.23 13.23
200 2.81 51 757 8.91 9.87 10.63 12.07 12.39 12.49 12.49 12.50 12.52 12.52
500 237 4.41 6.30 7.38 8.52 97 10.39 10.79 10.82 10.84 10.86 10.87 10.87
1,000 1.96 365 519 6.31 732 7.89 9.10 9.39 9.45 9.47 9.48 9.51 9.51
5,000 0.89 1.80 2.50 3.18 307 422 5.96 6.64 6.80 6.83 6.87 6.87 6.87
10,000 0.61 1.15 1.56 1.99 235 2.65 4.07 4.60 4.84 4.9 4.92 4.93 4.93
20,000 0.36 (.66 0.89 1.09 1.27 153 246 2.85 3.04 3.09 3.10 310 310
SPAS #1030 DAD Curves
David City, NE, June 22 - 24, 1963
100,000
—— 1-hour
2-hour
10,000 -
~ —— 3-hour
1,000 - S . ——4-hour
£ ™ S-hour
E S " .
< ™
100 - \\ " " —s—&-haour
\ \\ 12-hour
\ N
101 * \ ! A I —+— 1d-hour
ﬁ
| \
| | Total storm
| \ (F2-hour)
1 T T Ill T T T T T T ! T T -" T ™ T — T
0 1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Maximum Average Depth of Precipitation (inches)
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Accumulated Precipitation (inches)

Mass Curve - Storm #1030 - June 23-24, 1963

David City, Nebraska
Storm Center

——Supplemental Station 26
Latitude: 41.2132
Longitude: -97.0710

1

3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71
Time (hours)
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SPAS Storm #1030 - June 22 to 24, 1963
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Edgerton, MO July 18, 1965
Transpositioned Grid Points: 1-4, 6-9, 12-16, 18-20
Storm Type: Synoptic/Convective
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|S¢m'm Name: SPAS 1183-Fdgerton, MO

|Storm Date: 7/18-20/1965 Storm Adjustment for Grid Point 15
|AWA Analysis Date: 2/20/2013
Temporal Transposition Date 15-Jul
Lat Long Moisture Inflow Direction: SW @ 100  miles
Storm center location 40.41N 9551W (Grid Point Elevation 900 feet
Storm Rep SST location 022N 0658 W Storm Elevation 1,000 feet
Transposition S5T location 39.81N B3.07TW Storm Duration 24 hours
(Grid point location 41.00N  B2.00W
The storm representative 38Tis  T6.0F with total precipitable water above sea level of 2.09  inches.
The in-place maximum S8Tis  80.5F with total precipitable water above sea level of 3.68  inches.
The transpositioned maximum 35Tis  780F with total precipitable water above sealevel of 329  inches.

The in-place storm elevationis 1,000

The in-place storm elevationis 1,000
The transposition storm elevation at S00
The moisture inflow barrier height is 200

which subtracts  0.260 inches of precipitable water at T6.0F
which subtracts  0.300 inches of precipitable water at 80.5F
which subtracts  0.250 inches of precipitable water at T8.0F
which subtracts 0,250 inches of precipitable water at 78.0F

The in-place maximization factor is
The transposition factor is
The elevation barmer adjustment factor s

The total adjustment factoris

124 Motes:
0.90
1.00

Observed Storm Depth-Area-Duration

1 Hours | 6 Hours

12 Hours 18 Hours § 24 Hours | 30 Howrs : 36 Hours : 48 Howrs ;| 60 Hours | 72 Hours

1 sg miles 37 11.8 16.7 17.3 18.0 - 19.3 19.4 20.1 -

10 sq miles a5 11.1 15.4 16.5 17.6 - 19.0 19.1 19.7 -
100 sq miles 24 7.5 11.0 11.5 134 - 15.3 16.4 17.2 -
200 =g miles 1.3 6.2 0.2 0.9 1.7 - 14.2 154 16.2 -
300 sg miles 1.4 4.4 6.1 8.2 10.9 - 13.4 13.9 15.2 -
1000 sq miles 1.2 3.7 5.8 7.6 9.5 - 12.1 13.0 13.8 -
2000 sg miles L0 a5 4.0 6.8 8.7 - 10.8 11.8 1.7 -
3000 sq miles 0.6 2.7 38 5.6 6.9 - 8.5 9.7 10.4 -
10000 sq miles 0.4 | 32 4.0 52 - 7.0 7.7 31 -
20000 sg miles 0.3 1.4 2.2 2.8 3.6 - 4.9 5.4 5.8 -

Adjusted Storm Depth-Area-Duration

1 Hours : 6 Hours

12 Hours 18 Hours | 24 Hours ;| 30 Hours | 36 Hours | 48 Hours | 60 Hours | 72 Hows

1 sq miles 41 13.1 18.6 19.3 20.1 - 21.5 215 224 -

10 sg miles 3.0 12.4 172 18.4 19.6 - 212 212 21.9 -
100 sq miles 2.7 8.4 12.2 12.9 14.9 - 17.0 18.3 19.2 -
200 sq miles 2.0 6.0 10.3 11.0 14.1 - 15.8 17.1 18.0 -
300 sqg miles L6 4.8 6.8 9.1 12.1 - 14.9 15.5 16.9 -
1000 =q miles 1.3 4.1 6.4 8.4 10.6 - 13.5 14.5 15.4 -
2000 sq miles 11 3.9 5.5 7.6 9.7 - 12.0 13.1 14.1 -
3000 sq miles 0.7 3.0 4.3 6.2 7.7 - 9.5 10.8 11.6 -
10000 =g miles 0.5 23 3.5 4.5 5.3 - 7.8 8.5 2.2 -
20000 sq miles 0.3 1.6 2.5 3.1 4.0 - 5.4 6.0 6.5 -

Storm or Storm Center Name

SPAS 1183-Edgerton, MO

Storm Date(s) T/18-20/1965

Storm Type General Storm/MCC
Storm Location 4041N 23.51W
Storm Center Elevation 1,000

Precipitation Total & Duration (10 sg mi)

20.76 inches in §0hrs, 18.39" in 24hrs

Storm Representative 88T T60F 4
Storm Representative S8T Location 3922N 26.58 W
In-place Maximum 88T 305F

Moisture Inflow Vector SW @ 100

In-place Maximization Factor

Temporal Transposition (Date) 15-Jul

Transposition Dewpoint Location 981N 33.07TW
Transposition Maxmum S8T T80F

Transposition Adjustment Factor 0.90

Grid Point Elevation 200

Inflow Barrier Height 200

Elevation Adjustment Factor 1.00

Total Adjustment Factor 1.11
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Edgerton, MO July 18, 1965 Moisture Inflow Analysis
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Storm 1183 - July 18, 1965 (0600 UTC) to July 20 (1800 UTC), 1965
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)
Area :miz} 1 3 ] 12 18 24 36 48 G0 Total
0.30 397 7.34 12.06 17.13 17.80 16.59 19.82 19.56 20.76 20.76
1 3.68 713 MI7 16.72 17.29 16.04 19.27 19.35 20.08 20.08
10 3.49 6.79 1111 1641 16.49 17.56 19.00 19.06 19.71 19.71
25 315 596 9.93 14.05 15.23 16.32 18.04 18.12 19.06 19.06
50 283 5.35 8.83 12.60 13.81 15.04 16.79 1737 18.27 1827
100 243 436 7.52 10.95 11.54 13.41 1627 16.39 17.22 17.22
150 2.1 426 6.84 9.96 11.34 12.96 1523 15.69 16.66 16.66
200 1.79 3.84 6.18 9.23 9.90 12 66 14.18 15.38 16.18 16.18
300 1.55 299 541 7.86 9.53 11.45 13.80 14.49 15.71 15.71
400 152 290 474 7.48 8.30 11.04 13.43 1413 1544 15.44
500 1.41 273 435 6.13 817 10.88 13.37 13.88 1517 1517
1,000 1.21 2.09 3. 579 .57 948 12.08 13.04 13.83 13.83
2,000 0.98 1.82 3.49 494 6.63 a.74 10.76 11.80 12.70 12.70
5,000 0.64 1.56 269 3.84 56T 6.92 g.50 9.66 10.42 10.42
10,000 0.44 1.24 206 3.16 4.00 5.23 7.03 767 3.24 a.24
20,000 0.29 0.82 1.44 2.21 2.81 359 4.86 536 5.81 581
35,221 0.19 0.45 0.83 117 1.78 229 257 3.46 372 372
SPAS 1183 DAD Curves Zone 1
July 18 - 20
—i— 1-hour
100,000
—#— 3-hour
1D,DDD 7 —#— G-hour
12-hour
1,000 1
— 18-hour
L
£
E —#— 24-hour
[ -
° 100
—— 36-hour
10 - —4%— 48-hour
—=—80-hour
1 i T T I*-i T v ™
O Totalstorm
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Maximum Average Depth of Precipitation (inches)
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Incremental Precipitation (inches)
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SPAS 1183 Storm Center Mass Curve: Zone 1
July 18 (0600 UTC) to July 20 (1800 UTC), 1965
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Precipitation (inches)
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SPAS storm number: 1183
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Wooster, OH July 4, 1969

Transpositioned Grid Points: All
Storm Type: Synoptic/Convective
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Storm Name: Wooster, OH SPAS 1209
Storm Date: 7/4-7/1969 Storm Adjustment for Grid Point 15
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 15-Jul
Lat Long Moisture Inflow Direction: SWa 140  miles
Storm center location 4092 N 81.97W Grid Point Elevation 900 feet
Storm Rep dew point location 3943 N 83.80W Storm Elevation 1.200 feet
Transposition dewpoint location 3952 N 83.83W Storm Duration 24 hours
(Grid point location 41.00N  BL.00W
The storm representative dew pointis  76.0F with total precipitable water above sealevel of 2.99  inches.
The in-place maximum dew pointis  T8.OF with total precipitable water above sea level of 329 inches.
The transpositioned maximum dew pointis  78.0F with total precipitable water above sea level of 3.29 inches.
The in-place storm elevationis 1,200 which subtracts  0.310 inches of precipitable water at 76.0F
The in-place storm elevationis 1,200 which subtracts  0.330 inches of precipitable water at T8.0F
The transposition basin elevation at 200 which subtracts  0.250 inches of precipitable water at T8.0F
The inflow barmer’'basin elevation height is 200 which subtracts  0.250 inches of precipitable water at 78.0F

The in-place storm maximization factor is 1.10 Notes: DAD values taken from SPAS 1209. Storm representative
The transposition/elevation to basin factoris 1.03 dew point value was based on maximum 24-hr Td values between
The barrier adjustment factor is 1.00 July 4-3, 1968 at KILN, KFFO, and KCVG.
The total adjustment factor is 1.13
|Observed Storm Depth-Area-Duration

1 Hours 3 Hours 6 Hours 12Hours | 18Hows { 24 Hours | 36 Hours | 48 Howrs | 72 Hours

1 5q miles 4.6 6.2 8.8 12.7 14.3 14.4 14.5 14.6 14.7

10 sq miles 4.2 6.0 8.7 12.3 13.7 13.7 13.8 14.0 14.0

100 =q miles 2.9 5.7 8.0 10.7 12.0 12.1 12.1 12.6 12.8

200 sq miles 25 5.5 7.7 10.4 116 11.6 1.7 12.2 12.4

300 sg miles 21 4.8 7.3 0.0 11.0 11.0 11.2 11.6 11.8

1000 sq miles 1.7 4.2 6.9 2.3 10.3 10.5 10.7 11.0 11.3

2000 sq miles 15 3.7 6.2 3.5 0.4 2.7 0.8 10.2 10.4

5000 sq miles 10 2.6 4.5 6.3 7.0 7.1 74 7.6 7.9

10000 sq miles 0.5 1.6 2.7 4.4 4.7 4.8 5.4 5.5 5.8

20000 sq miles 0.3 1.0 1.8 2.6 3.4 3.5 3.7 3.8 4.0

Adjusted Storm Depth-Area-Duration

1 Hours 3 Hours 6 Hours 12Hours : 18Hows | 24 Hours : 36 Hours ! 48 Hours | 72 Hows

1 5q miles 5.2 7.1 10.0 14.4 16.2 16.4 16.4 16.6 16.7

10 sq miles 4.8 6.8 9.8 13.9 15.5 15.6 15.6 15.8 15.9

100 sq miles 33 6.5 9.1 122 13.6 13.7 13.8 143 14.6

200 sq miles 2.0 6.2 8.8 11.8 13.1 13.2 13.3 13.8 14.1

500 sq miles 2.4 5.5 8.3 11.2 12.4 12.4 12.7 132 134

1000 sq miles 1.9 4.7 7.8 10.5 1.7 11.9 12.1 115 128

2000 sq miles L6 4.2 71 9.6 10.6 11.0 11.2 11.5 11.8

3000 sq miles 1.1 3.0 5.0 7.1 8.0 8.0 8.4 8.6 9.0

10000 sq miles 0.6 1.8 3.0 4.9 5.4 5.5 6.1 6.3 6.6

20000 sq miles 0.4 1.1 2.1 3.0 3.8 3.9 4.1 4.3 4.5

Storm of Storm Center Name

Wooster, OH SPAS 1209

Storm Date(s) T/4-7/1968

Storm Type Synoptic

Storm Location 4092 N 3TW
Storm Center Elevation 1,200

|Precipitation Total & Duration

14.73 Inches 72-hours

Storm Representative Dewpoint T60F 24
Storm Representative Dewpoint Location 3943N 3380 W
Maximum Dewpoint TBOF
Moisture Inflow Vector SW @ 140 Miles
|In-place Maximization Factor 1.10
Temporal Transposition (Date) 15-Jul
Transposition Dewpoint Location 3952N 8383 W
Transposition Mammum Dewpoint T80F
Transposition Adjustment Factor 1.03
(Grid Point Elevation 000
|Inflow Barier Height 900
Elevation Adjustment Factor 1.00
Total Adjustment Factor 1.13
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MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)
Area :miz} 1 2 3 6 12 18 24 36 48 72 Total
0 482 533 6.41 495 13.02 14 58 14 67 14.69 14.94 14.95 14 95
1 462 511 6.24 a.81 12 67 14.32 14 44 14.45 14 63 14.73 1473
10 42 472 6.02 4.66 12.26 13.66 13.74 13.77 13.97 14.02 14.02
25 375 456 94 a.46 11.81 13.13 13.21 13.23 1347 13.58 13.58
50 3.3 442 h84 8.25 11.14 12.57 12.59 12.69 12.97 13.19 13.19
100 293 427 5T 7.99 10.72 12.02 12.06 12.14 12.59 12.83 12.83
150 2.66 417 hAG 7.81 10.59 11.63 11.66 11.88 12.35 12.6 12.60
200 254 4.09 h45 772 104 11.56 116 11.69 1218 12.44 12.44
300 2.35 3.96 h22 746 10.14 1.3 11.3 11.44 11.94 12.18 12.19
400 2.2 3.83 5.02 744 9.497 111 11.18 11.31 11.75 12 12.00
500 2.1 372 483 7.34 938 10.95 10.96 11.16 11.61 11.84 11.84
1,000 1.71 N 418 6.9 927 10.28 10.52 10.66 11.04 11.27 1127
2,000 1.45 282 372 6.23 8.48 938 9.67 9.83 10.15 10.39 10.39
5,000 1 1.93 264 445 6.27 7.02 7.09 74 7.62 7.9 7.90
10,000 0.54 1.14 1.65 2 66 435 474 483 542 5562 581 581
20,000 0.33 069 0.97 1.62 264 3.37 347 3.65 378 3.98 3.948
28,279 0.27 0.51 0.74 1.33 213 2.5 259 279 289 3.06 3.06
SPAS 1209 DAD Curves Zone 1
July 4-7, 1969
100,000 — 1-hour
2-hour
10 000 —e— 3-hour
6-hour
12-hour
_ 1,000 —e— 18-hour
E —=— 24-hour
©
o 100
<
10
1 | |

10

12

14

16

Maximum Average Depth of Precipitation (inches)

F-159




Incremental Precipitation (inches)
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SPAS 1209 Storm Center Mass Curve: Zone 1
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Enid, OK October 10, 1973

Transpositioned Grid Points: None
Storm Type: MCC
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Storm Name: Enid, OK-SPAS 1034
Storm Date: 10-Oct-1973 Storm Adjustment for Ohio-In Place Only
AWA Analysis Date: :10/12/2012
Temporal Transposition Date 1-Oct
Lat Long Moisture Inflow Direction: SSE @225  miles
Storm center location B3N 97.8TW Basin Flevation 1.300 feet
Storm Rep dew point location 33.35N  96.55wW Storm Elevation 1,250 feet
Transposition dewpoint location XX XX Storm Duration 12hr feet
Basin location XX XX
The storm representative dew pointis  75.0F with total precipitable water above sea level of 2.85  inches.
The in-place maximum dew pointis  76.5F with total precipitable water above sea level of 3.07  inches.
The transpositioned maximum dew pointis  XXXX with total precipitable water above sea level of 292  inches.
The in-place storm elevationis 1,250 which subtracts 0.31 inches of precipitable water at 75.0F
The in-place storm elevationis 1,250 which subtracts  0.325 inches of precipitable water at T6.5F
The transposition basin elevation at  XXXX which subtracts XX inches of precipitable water at XX
The inflow barrier/basin elevation heightis  XXXX which subtracts XX inches of precipitable water at XX
The in-place storm maximization factoris 108 Notes: DAD values taken from SPAS 1034,
The transposition/elevation to basin factoris " VALUE!
The barrier adjustment factor is " SVALUE!
The total adjustment factor is " ¥VALUE!
|observed Storm Depth-Area-Duration
6 Hours 12Howrs | 18Hours | 24 Howrs : 30 Hours | 36 Hours : 48 Hours | 60 Hours : 72 Hours
10 sg miles 10.7 16.3 18.1 18.1 0.0 18.1 18.3 0.0 18.5
100 sq miles 9.7 14.6 16.2 16.2 0.0 16.2 16.4 0.0 16.6
200 sq miles 2.1 13.7 15.2 15.2 0.0 15.2 15.3 0.0 15.5
500 sq miles 7.9 11.3 127 127 0.0 12.7 12.9 0.0 12.9
1000 sq miles 6.7 9.5 10.5 10.5 0.0 10.5 10.6 0.0 10.6
3000 sq miles 3.9 5.2 5.6 5.6 0.0 5.6 5.7 0.0 5.7
10000 sq miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20000 sq miles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Adjusted Storm Depth-Area-Duration
6 Hours 12Hours | 18Hours | 24 Howrs | 30 Hours : 36 Hours : 48 Howrs | 60 Hours : 72 Hours
10 sq miles: #VALUE! { #VALUE! | #VALUE! | #VALUE! : #VALUE! | #VALUE! ;| #VALUE! | #VALUE! : #VALUE!
100 sq miles! #VALUE! @ #VALUE! | #VALUE! | #VALUE! { #VALUE! | #VALUE! @ #VALUE! | #VALUE! | #VALUE!
200 sqmiles! #¥VALUE! { #VALUE! | #VALUE! ' #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE!
500 sqmiles: #¥VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #&VALUE! | #VALUE! | #VALUE! | #VALUE!
1000 sq miles: #VALUE! | #VALUE! | #VALUE! ' #VALUE! : #VALUE! | #&VALUE! ;| #VALUE! | #VALUE! ;| #VALUE!
3000 sq miles: #VALUE! @ #VALUE! | #VALUE! @ #VALUE! ! #VALUE! | #VALUE! @ #VALUE! | #VALUE! | #VALUE!
10000 sq miles! #¥VALUE! © #VALUE! { #VALUE! { #VALUE! { #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE!
20000 sq miles; #VALUE! { #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | ¥VALUE! | #VALUE! { #VALUE!

Storm or Storm Center Name

Enid, OK-SPAS 1034

Storm Date(s) 10-Oct-1873

Storm Type MCC

Storm Location 3638 N 97 8T W
Storm Center Elevation 1,230

|Precipitation Total & Duration

20.00 Inches 15-hours NCDC Storm Data report

Storm Representative Dewpoint 15.0F 12hr average taken from KDF'W and WACH from 2100C0T 10-8-73 to 0900C0T10-10-73
Storm Representative Dewpoint Location 33.33N 06.33 W
Maximum Dewpoint T63F
Moisture Inflow Vector SSE @ 225 Miles
|In-place Maximization Factor 1.08
Temporal Transposition (Date) 1-Oct
Transposition Dewpoint Location OO OO
Transposition Maximum Dewpoint P e
EBazin Elevation 1,300
Transposition to Basin Adjustment Factor HVALUE!
|Higher of Basin Elevation - Inflow Barner Height 1300
Elevation Adjustment Factor ZVALUE!
Total Adjustment Factor "ZVALUE!

F-163
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Storm 1034 - Enid OK, October 9 - 12, 1973

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration {(hours)
Area (m iz] 1 ¥ ) 4 5 6 12 18 24 36 48 72 96 total
1 277 426 574 7.96 922 122 17.09 18.98 1502 15.02 1920 1938 1945 1945
10 265 4.07 550 7.61 8.81 10.73 16.33 18.07 18.07 18.07 18.27 1851 18.58 1858
100 2.36 3.63 498 6.83 7.90 9.65 14.64 16.19 16.20 16.20 16.37 1658 16.64 16.64
200 22 3.40 479 643 740 9.09 1369 1519 1521 15.21 1530 1551 1557 1557
500 2.04 293 443 550 6.33 791 11.32 1269 1269 12.69 12.86 12.89 13.06 13.06
1,000 1.85 265 3.89 4.58 5.40 6.71 9.45 1053 1053 10.53 10.60 1063 10.89 10,89
5,000 094 1.48 2238 276 318 3N 518 563 563 563 567 568 6.32 6.32
SPAS #1034 DAD Curves —+—1-hour
Enid, OK October 9 - 12, 1973
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Mass Curve = Storm #1034 - October 9 - 12, 1973

Enid, Oklahoma
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Louisville, MS April 12, 1979

Transpositioned Grid Points: 1-10
Storm Type: Synoptic/Convective

F-167



Storm Name: SPAS 1227 Louisville, MS
Storm Date: 4/11-15/1979 Storm Adjustment for Grid Point 1
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 25-Apr
Lat Long Moisture Inflow Direction: SW @ 250 miles
Storm center location 3312N BROSW Grid Point Elevation 600 feet
Storm Rep dew point location 3027TN 91.54 W Storm Elevation 600 feet
Transposition dewpoint location 3515N 87.90 W Storm Duration 24 hours
Grid point location 300N BSS0W
The storm representative dew pointis  T2.0F with total precipitable water above sea level of 2.47  inches.
The in-place maximum dew pointis  75.0F with total precipitable water above sea level of 2.85 inches.
The transpositioned marimum dew pointis  TL5F with total precipitable water above sealevel of 2,42  inches.
The in-place storm elevation is 600 which subtracts  0.140 inches of precipitable water at T20F
The in-place storm elevation is 600 which subtracts  0.150 inches of precipitable water at 75.0F
The transposition basin elevation at 600 which subtracts  0.140 inches of precipitable water at TL5F
The inflow bamer/basin elevation height is G600 which subtracts  0.140 inches of precipitable water at 71.5F
The in-place storm maximization factor is 1.16 MNotes: DAD values taken from SPAS 1227, Storm representative
The transposition/elevation to basin factor is 0.84 dew point value was based on maximum 24-hr Td values betwean
The barer adjustment factor is 1.00 April 11-12, 1679 at KLFT and KBTE.
The total adjustment factoris 0.98
|Observed Storm Depth_Area Duration
1 Hours 3 Hours 6 Hours 12Hows @ 18 Hours ;| 24 Hours : 36 Howrs | 48 Hours | 72 Hours
1 sq miles 4.3 7.3 2.0 13.0 16.9 19.5 214 215 215
10 sq miles 4.3 7.3 9.0 13.0 16.9 18.6 213 213 213
100 sq miles 36 6.7 8.5 12.4 16.4 18.2 19.6 19.6 19.8
200 sq miles 33 6.3 8.1 11.8 15.5 17.5 18.9 19.0 1.1
300 sg miles 3.0 5.5 7.1 10.2 14.2 159 17.8 17.8 17.8
1000 sq miles 2.6 4.8 6.3 8.6 12.8 14.1 16.3 16.3 16.6
2000 sq miles 23 4.0 5.5 8.1 11.2 12.7 153 15.4 15.4
3000 sq miles 1.8 32 4.2 6.2 8.8 10.8 12.3 12.3 13.5
10000 sq miles 1.3 23 a1 4.8 6.8 8.6 10.5 10.5 11.6
20000 sg miles 0.6 1.3 22 3.8 5.2 6.8 8.4 8.6 9.4
Adjusted Storm Depth-Area-Duration
1 Hours 3 Hours 6 Hours 12Howrs | 18 Hours | 24 Howrs | 36 Hours | 48 Hours : 72 Hours
1 sq miles 2 7.1 8.8 12.7 16.5 19.0 20.9 210 21.0
10 sq miles 4.2 7.1 8.8 12.7 16.5 18.2 20.8 20.8 20.8
100 sq miles 36 6.5 8.3 12.1 16.1 17.8 19.1 10.1 10.3
200 sq miles 2 6.1 7.9 11.5 15.1 17.1 18.5 18.5 18.6
300 sq miles 2.9 5.4 6.9 10.0 13.9 15.6 17.4 17.4 17.4
1000 sq miles 25 4.7 6.1 8.4 12.5 13.7 15.9 15.9 16.2
2000 sq miles 22 3.9 5.4 7.9 10.9 12.4 14.9 15.0 15.0
3000 sq miles 1.7 3l 4.1 6.0 8.5 10.5 12.0 12.0 13.1
10000 sg miles 1.3 23 3.0 4.7 6.6 8.4 10.2 10.2 11.2
20000 sg miles 0.6 1.3 22 3.7 5.0 6.6 8.2 8.4 9.2

Storm or Storm Center Name

SPAS 1227 Louisyille, MS

Storm Date(s) 4/11-15/1979

Storm Type Synoptic

Storm Location 33.12N 3005 W
Storm Center Elevation 600

|Precipitation Total & Duration

2207 Inches 48-hours

Storm Representative Dewpoint T20F 4
Storm Representative Dewpoint Location 302TN 9154 W
Maximum Dewpoint T30F

Moisture Inflow Vector SW @ 230

|In-place Maximization Factor 116

Temporal Transposition (Date) 253-Apr

Transposition Dewpoint Location 33.15N 37.00 W
Transposition Maximum Dewpoint T13F

Transposition Adjustment Factor 0.84

Grid Point Elevation 500

|Iinflow Barrier Height 600

Elevation Adjustment Factor 1.00

Total Adjustment Factor 0.98
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Louisville, MS April 12, 1979 Moisture Inflow Analysis
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Storm 1227 - April 11 (0700 UTC) - April 15 (0600 UTC), 1979

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration {hours)
Area (mi?) 1 3 6 12 18 24 36 43 72 96 Total
0.3 4.42 7.51 9.32 13.37 17.46 20.06 22.05 22.07 22.07 22.07 22.07
1 4.32 V.32 9.02 12.98 16.92 19.5 21.44 21.53 21.53 21.53 21.53
10 4.32 7.32 9.02 12.98 16.92 18.63 21.32 21.32 21.32 21.35 21.35
25 417 7.1 9.02 12.98 16.92 18.59 20.32 20.32 20.62 20.68 20.68
50 3.96 6.96 .65 12.79 16.83 18.52 19.65 19.65 20.35 20.39 20.39
100 3.64 6.68 §.47 12.39 16.44 18.2 19.57 19.61 19.8 19.82 19.52
150 3.43 644 §.34 12.07 16.1 17.85 19.03 19.04 19.37 19.4 19.40
200 3.29 6.26 8.13 11.78 1551 17.51 18.93 18.97 19.08 19.09 19.049
300 313 5.95 7.61 11.28 1494 16.71 18.249 18.58 18.58 18.6 18.60
400 3.04 5.62 7.25 10.76 14.4 15.97 15.049 18.14 18.14 18.14 1814
500 2.96 549 7.1 10.2 14 22 15.93 17.78 17.79 17.84 17.86 17.86
1,000 2.58 4.8 6.26 3.64 12.§2 14.06 16.27 16.31 16.6 16.71 16.71
2,000 2.28 4 5.48 8.12 11.16 12.74 1525 15.37 15.41 15.45 1544
5,000 1.78 3.18 4.21 6.19 8.75 10.78 12.28 12.28 1345 13.47 1347
10,000 1.32 23 iN 477 6.79 8.59 10.45 10.49 11.56 11.63 11.63
20,000 0.58 1.31 2.22 3.75 515 6.76 5.35 8.57 9.42 9.53 9.53
20,000 0.35 0.58 1.47 2.38 3.2 41 5.8 5.95 6.29 6.78 6.78
87,823 0.21 0.52 0.83 1.48 1.938 2.52 3.62 4.18 4.45 4.53 4.53
SPAS #1227 DAD Curves Zone 1
April 1115, 1979
1,000,000
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Incremental Precipitation (inches)
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SPAS 1227 Storm Center Mass Curve: Zone 1
April 11 (0700 UTC) to April 15 (0600 UTC), 1979
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Clyde, TX October 12, 1981

Transpositioned Grid Points: None
Storm Type: Synoptic/Convective
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Storm Name: SPAS 1184 Clvde, TX

Storm Date: 10/10-14/1981 Storm Adjustment for Ohio-In Place Only
AWA Analysis Date: :10/12/2012
Temporal Transposition Date 25-Sep
Lat Long Moisture Inflow Direction: SE@ 250  miles
Storm center location 3248N  99.48W Basin Elevation 0 feet
Storm Rep Td location 2050N  97.00W Storm Elevation 1,200 feet
Transposition Td location X X Storm Duration 24 hours
Basin location 000K 000K
The storm representative Tdis 760 F with total precipitable water above sea level of 2.99  inches.
The in-place maximum Tdis  77.5F with total precipitable water above sea level of 322 inches.
The transpositioned maximum Tdis XX with total precipitable water above sea level of 314  inches.
The in-place storm elevationis 1,900 which subtracts 0.46 inches of precipitable water at T6.0F
The in-place storm elevationis 1,900 which subtracts 0.50 inches of precipitable water at 775F
The transposition storm elevation at  XXXX which subtracts XX inches of precipitable water at Xx
Hizher of moisture inflow bamer'basin heightis  XXXx which subtracts XX inches of precipitable water at XX
The in-place maximization factor is 1.08 Motes:
The transposition factor is " HVALUE!
The elevation‘barrier adjustment factor is " EVALUE!
The total adjustment factoris’  #VALUE!
'Observed Storm Depth-Area-Duration
1 Hours | 6 Hours 12 Hours 18 Hows | 24 Howrs | 30 Hours | 36 Hows | 48 Hours | 60 Hours | 72 Hours
1 sq miles 3.9 10.1 14.2 - 18.1 2.7 223 - 224
10 sq miles 3.0 10.1 14.2 - 18.1 21.7 223 - 224
100 =q miles 34 8.8 12.5 - 15.7 19.5 204 - 20.6
200 sq miles 2 7.8 11.5 - 14.6 18.6 19.6 - 19.8
300 sq miles 2.5 6.7 9.9 - 13.0 16.7 17.8 - 17.9
1000 sq miles 22 5.7 9.2 - 12.5 155 17.1 - 17.5
2000 sq miles 21 5.0 8.4 - 10.9 14.2 15.8 - 16.7
3000 =g miles 15 41 7.0 - 9.4 13.0 144 - 148
10000 sq miles 12 a5 5.0 - 8.1 11.5 13.0 - 13.3
20000 sq miles 0.5 2.6 4.7 - 6.8 9.2 10.6 - 11.0
Adjusted Storm Depth-Area-Duration
1 Hours : & Hours 12 Hours 18 Hours | 24 Hours | 30 Hours | 3§ Hours | 48 Hours | 60 Hours | 72 Hours
1sqmiles: #VALUE! " #VALUE! | #VALLUE! - H#VALLE! #VALUE! | #VALUE! - #VALLUE!
10 sq miles: #VALUE! : #VALUE! i  &#VALUF! - H#VALLUE! #VALUE! | #VALTE! - #VALUE!
100 sq miles: #VALUE! © #VALUE! | #VALUE! - #VALLUE! #VALUE! | #VALTE! - #VALUE!
200 sq miles! #VALUE! | #VALUE! i  #VALUE! - H#VALUE! #VALUE! | #VALUE! - #VALUE!
300 sqmiles! #VALUE! { #VALUE! ©  #VALUE! - H#VALLUE! H#VALUE! | #VALUE! - H#VALUE!
1000 sq miles: ¥VALUE! © #VALUE! |  #VALLUE! - #VALLE! #VALLUE! | #VALUE! - #VALLUE!
2000 sq miles: #VALUE! © #VALUE! ¢ &#VALUF! - H#VALUE! #VALUE! : #VALTE! - #VALUE!
3000 sq miles; #VALUE! © #VALUE! | #VALUE! - #VALLE! #VALUE! | #VALUE! - #VALUE!
10000 sq miles! #VALUE! { #VALUE! ©  #VALUE! - H#VALUE! #VALUE! | #VALUE! - #VALUE!
20000 sq miles! ¥VALUE! | #VALUE! | #VALUE! - HVALUE! H#VALUE! | #VALUE! - H#VALUE!

Storm or Storm Center Name

SPAS 1184 Clyde, TX

Storm Date(s) 10/10-14/1981

Storm Type General Storm

Storm Location 248N 1043 W
Storm Center Elevation 1900

Precipitation Total & Duration (10 sq mi)

2323 inches in @3hrs, 22 4 inches in 72hrs

Storm Representative Td T6.0F

Storm Representative Td Location 2050N 97.00 W
In-place Maximum Td T15F 113 77
Moisture Inflow Vector SE @ 250

In-place Maximization Factor

Temporal Transposition (Date) 25-Sep

Transposition Dewpoint Location 3 3
Transposition Mawimum Td XX

Transposition Adjustment Factor

[ Averaze Basin Elevation

Highest Elevation in Basin

Inflow Barrier Heizht

Elevation Adjustment Factor

Total Adjustment Factor "¥VALUE!
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Storm 1184 - October 10 (1400 UTC) to October 14 (1100 UTC), 1981

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)
Area :miz} 1 3 ] 12 24 36 45 72 93 Total
0.30 3.97 7.32 10.44 14.56 16.64 2227 2288 23.00 23.00 23.00
1 3.87 714 10.14 14.19 18.13 21.69 22.26 22.39 22.39 22.39
10 3.85 7.02 10.14 14.18 18.13 21.69 22.26 22.39 22.39 22.39
25 3.75 6.57 9.78 13.23 17.58 20.59 21.45 21.81 21.96 21.96
50 3.60 6.34 9.36 13.20 16.86 20.24 2054 21.34 21.36 21.36
100 3.40 6.01 8.79 12.46 15.66 19.48 20.40 20.60 20.66 20.66
150 3.25 564 8.04 11.62 15.23 19.00 19.93 20.22 20.22 20.22
200 3.15 546 7.83 11.47 14.62 16.59 19.60 19.81 19.81 19.81
300 2.96 528 7.05 10.50 1427 16.00 16.89 19.08 19.37 19.37
400 2565 5.04 6.75 10.32 13.73 17.43 18.51 16.76 16.93 16.93
500 2563 481 6.66 5.90 13.04 16.74 17.78 17.86 18.55 16.55
1,000 215 404 571 9518 12.45 1647 17.08 17.63 17.56 17.56
2,000 205 3489 498 8.37 10.86 14.16 15.83 16.65 16.69 16.69
5,000 1.63 2.88 410 6.95 9.35 13.03 14.42 14 83 14 89 14 89
10,000 1.7 2.29 3.52 5™ 8.12 11.53 12.97 13.28 13.31 13.31
20,000 0.52 1.64 2.64 469 6.78 9.21 10.56 11.00 M7 1117
50,000 0.24 0.81 1.38 2.64 437 550 6.45 714 7.83 7.83
124,876 014 0.19 0.30 043 1.26 218 266 348 414 415
SPAS #1184 DAD Curves Zone 1
Octopber 10 - 14
——1-hour
1,000,000
—s— 3-hour
100,000 —s—&-hour
10,000 12-hour
- —s—24-hour
E 1,000
E —&— 36-hour
=L
100 —#4— 48-hour
—=—T2-hour
10
96-hour
L =

6 8

10 12 14 16 18 20 22

Maximum Average Depth of Precipitation (inches)

O Total storm
(93-hour)
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Incremental Precipitation (inches)

-
L

SPAS 1184 Storm Center Mass Curve: Zone 1
October 10 (1400 UTC) to October 14 (1100 UTC), 1981

Lat: 32.4797 Lon: -99.4792
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33°0

36°0'N

Total Precipitation (inches)
SPAS storm number: 1184 - Breckenridge, TX
Lat/Lon box: 37.0 -100.3 31.8 -94.2
October 10 1400 UTC - October 14, 1981 1100 UTC (CPP: 93 hours)

Precipitation (inches)

Pooo-100 []8o1-900 [ 16.01-17.00 e Daily

B 1o01-200 [ 901-1000 [ 17.01-1800 = Houly

B 201-300 [[]10.01-11.00 [ 18.01-19.00 ® Hourly estimated pseudo

[ 3.01-4.00 []11.01-1200 [7]19.01-20.00 Hourly pseudo

[[]401-500 []12.01-13.00 [ ]20.01-21.00 ¢ Supplemental

[]501-6.00 [ 13.01-1400 [ ]|21.01-2200 ¢ Supplemental estimated

[]e6.01-7.00 | 14.01-15.00 . 7

[]7.01-800 [ 15.01-16.00

Metstat/AWA May 13, 2010
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Big Fork, AR December 1, 1982

Transpositioned Grid Points: All
Storm Type: Synoptic
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Storm Name: Big Fork, AR SPAS 1219

Storm Date: Dec 1.5,1982 Storm Adjustment for Grid Point 135
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 15-Nov
Lat Long Moisture Inflow Direction: SSW @ 415 miles
Storm center location 358TN 9212 W (Grid Point Elevation 900 feet
Storm Rep dew point location 3000N  9368W Storm Elevation 800 feet
Transposition dewpoint location 3513N  BASEW Storm Duration 24 hours
Grid point location 41.00N  BZO0OW
The storm representative dew pointis  72.0F with total precipitable water above sea level of 247  inches.
The in-place maximum dew pointis  73.0F with total precipitable water above sea level of 2.60  inches.
The transpositioned maximum dew pointis  69.0F with total precipitable water above sea level of 214  inches.
The in-place storm elevation is 800 which subtracts 0.18 inches of precipitable water at TI0F
The in-place storm elevation is 800 which subtracts 0.18 inches of precipitable water at TI.0F
The transposition basin elevation at 900 which subtracts 0.19 inches of precipitable water at 69.0F
The inflow barrier/'basin elevation height is 200 which subtracts 0.19 inches of precipitable water at 69.0F

The in-place storm mavimization factor is 1.06 MNotes: Storm reprassntative dew point valve was based on maximum 24-
The transposition/elevation to basin factor is 0.81 h_ITé ""1‘:’35"3["’3_&‘ DE‘: 21-3, 1982 at R‘LCH R‘B?I R‘LFT "_“é
The barrier adjustment factor is 1.00 EEPOE. '1?11?52 stations did not have any rainfall during this maximum
24-hr period.
The total adjustment factor is 0.85
Observed Storm Depth-Area-Duration
1 Hours 3 Hours 6 Hours 12Hours | 18 Howrs | 24 Hours : 36 Howrs 48 Hours 72 Hours
1 sq miles 24 5.2 6.6 9.7 13.1 14.2 14.7 15.1 15.5
10 sq miles 1.3 5.2 6.6 0.7 13.1 14,2 14.7 15.1 15.5
100 sq miles 21 4.8 6.0 2.0 12.1 13.7 14.4 14.7 15.0
200 sq miles 2.0 44 5.8 8.6 12.0 13.2 14.1 14.1 14.5
300 sq miles 1.7 3.0 5.5 8.3 11.4 12.6 13.6 13.8 14.2
1000 sq miles 1.5 3.2 51 7.7 10.9 12.2 12.9 13.3 13.6
2000 sq miles 14 al 4.7 73 10.4 11.8 12.5 12.7 13.0
3000 sq miles 1.1 2.5 4.0 0.6 9.5 10.8 11.7 11.9 2.1
10000 sq miles 0.9 2.0 .5 5.8 8.4 2.6 10.8 10.9 11.2
20000 sq miles 0.8 1.7 2.8 4.7 6.9 8.1 9.2 9.7 10.0
Adjusted Storm Depth-Area-Duration
1 Hours 3 Hours 6 Hours 12Hours | 18 Hows @ 24 Hours | 36 Howrs 48 Howrs 72 Hours
1 sq miles 2.0 44 5.6 8.3 11.1 12.0 125 12.8 13.2
10 sg miles 2.0 4.4 5.6 8.3 11.1 12.0 125 12.8 13.2
100 sq miles 1.8 4.0 51 7.7 10.3 11.6 12.3 11.5 12.8
200 sq miles 1.7 a7 4.9 73 10.2 11.2 12.0 12.0 12.3
300 sq miles 1.5 33 4.6 7.1 9.7 10.7 11.5 11.8 12.0
1000 sq miles 1.3 2.7 4.3 6.6 2.3 10.4 11.0 11.3 11.6
2000 sq miles 12 2.6 4.0 6.3 8.8 10.0 10.7 10.8 11.1
3000 =q miles 0.9 21 a4 5.6 8.1 92 2.9 10.1 10.3
10000 sq miles 0.8 1.7 2.0 5.0 7.1 8.2 0.2 0.3 0.6
20000 sq miles 0.6 1.5 2.4 4.0 5.9 6.9 7.9 8.3 8.5
Storm or Storm Center Name Big Fork, AR SPAS 1219
Storm Date(s) Dec 1-3, 1982
Storm Type Svnoptic
Storm Location 33.8TN 02.12W
Storm Center Elevation 300
Precipitation Total & Duration 15.45 Inches 72-hours
Storm Representative Dewpoint T20F 24
Storm Representative Dewpoint Location 30,00 N 93.68 W Now
Maximum Dewpoint T30F 73

Moisture Inflow Vector

SSW @ 413 Miles

In-place Maximization Factor

1.06

Temporal Transposition (Date) 15-Nov

Transposition Dewpoint Location 35.13N 83.56 W
Transposition Maximum Dewpoint 600F

Transposition Adjustment Factor 0.81

(Grid Point Elevation 200

Inflow Barer Height 200

Elevation Adjustment Factor 1.00

Total Adjustment Factor 0.85
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Big Fork, AR December 1, 1982 Moisture Inflow Analysis

.| Ohio Grid Point 15
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Storm 1219 - Big Fork, AR December 1 (0100Z) - 5 (0500Z), 1982

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)
Area (miz) 1 3 6 12 18 24 36 48 72 96 total
0.3 2.41 5.36 6.75 10.00 13.44 14.58 15.16 15.51 15.92 15.92 15.92
1 2.36 5.16 6.60 9.73 13.05 14.15 14.73 15.09 15.45 15.45 15.45
10 2.34 5.16 6.60 9.73 13.05 14.15 14.73 15.09 15.45 15.45 15.45
25 2.30 5.09 6.46 9.38 13.00 14.15 14.73 15.09 15.45 15.45 15.45
50 2.23 4.96 6.24 9.35 12.77 13.68 14.73 15.01 15.32 15.45 15.45
100 2.13 4.75 6.02 9.02 12.07 13.68 14.41 14.73 14.98 15.16 15.16
150 2.04 4.55 5.84 8.86 12.05 13.34 14.19 14.50 14.71 14.90 14.90
200 1.96 4.38 5.78 8.59 12.02 13.18 14.12 14.12 14.45 14.80 14.80
300 1.79 4.20 5.64 8.55 11.57 13.09 13.94 14.02 14.35 14.60 14.60
400 1.75 4.03 5.53 8.43 11.51 12.68 13.75 13.92 14.25 14.40 14.40
500 1.71 3.86 5.46 8.29 11.42 12.59 13.56 13.82 14.15 14.19 14.19
1,000 1.53 3.18 5.09 7.72 10.88 12.24 12.88 13.32 13.60 13.72 13.72
2,000 1.37 3.10 4.72 7.34 10.39 11.75 12.53 12.73 13.00 13.17 13.17
5,000 1.08 2.49 4.02 6.61 9.46 10.83 11.67 11.90 12.14 12.22 12.22
10,000 0.91 1.95 3.45 5.84 8.37 9.60 10.75 10.94 11.23 11.33 11.33
20,000 0.75 1.73 2.81 4.74 6.92 8.07 9.24 9.69 10.01 10.05 10.05
50,000 0.45 1.16 2.20 3.55 5.01 5.75 7.39 7.67 7.97 8.07 8.07
138,276 0.20 0.55 1.05 1.82 2.66 3.49 4.34 4.72 4.95 5.10 5.10
SPAS #1219 DAD Curves
Big Fork, AR December 1 (0100Z) - 5 (0500Z), 1982
1,000,000
——1-hour
3-hour
100,000 -
—=—6-haur
—+—12-hour
10,000 -
18-haur
E 1.000 - —e—24-hour
=1
2 —=— 36-hour
& 3
100 - ——d48-hour
—s—T72-hour
10 1 —+—96-hour
0O Total storm
1 | | | {96-hour)

10
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Maximum Average Depth of Precipitation (inches)
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SPAS 1219 Storm Center Mass Curve Zone 1

December 1 (600UTC) to December 5 (500UTC), 1982
Lat: 35.87083333 L on: -92.12083333
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Forest City, MN June 20, 1983
Transpositioned Grid Points: 1-4, 6-9, 12-16, 18-20
Storm Type: MCC
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Storm Name: SPAS 1035-Forest City, MV
Storm Date: 21-Jun-1983 Storm Adjustment for Grid Point 15
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 6-Jul
Lat Long Moisture Inflow Direction: SE @ 110 miles
Storm center location 4524N  0454W Grid Point Flevation 900 feet
Storm Rep dew point location 4402 N  92.04W Storm Elevation 1,100 feet
Transposition dewpoint location 39.78N  BO40W Storm Duration 12 hours
Grid point location 41.00N  BLODW
The storm representative dew pointis 72.0F with total precipitable water above sea level of 247  inches.
The in-place maximum dew pointis  TO.0F with total precipitable water above sealevel of 3.44  inches.
The transpositioned maximum dew pointis 77.0F with total precipitable water above sea level of 314  inches.
The in-place storm elevationis 1,100 which subtracts  0.250 inches of precipitable water at T2.0F
The in-place storm elevationis 1,100 which subtracts 0,310 inches of precipitable water at T9.0F
The transposition basin elevation at 900 which subtracts  0.240 inches of precipitable water at TT0F
The inflow batrier'basin elevation height is 900 which subtracts  0.240 innches of precipitable water at 77.0F
The in-place storm maximization factor is 1.50 Notes: 1.61 calculated, but 1.50 used based on HME. 51
The transposition/elevation to basin factor is 0.93 and HMR. 33A guidance. DAD values taken from SPAS
The barrier adjustment factor is 1.00 1033. 12hr average Td taken from KRST, MCW, and KEMSP
Ohr ave from 06-20-83 227 to 04-21-83 06Z
The total adjustment factor is 1.39
|observed Storm Depth-Area Duration
1 Hours 6 Hours 12 Hours 18 Hours | 24 Hours | 30Hours | 36 Hours | 48 Hours @ 60 Hours | 72 Hours
1 =g miles a7 8.4 13.8 13,9 13.9 - 16.5 16.5 - 16.5
10 sq miles 313 7.7 12.7 12.7 12.7 - 153 15.3 - 15.3
100 sg miles 1.6 6.2 10.2 10.2 10.2 - 12.8 12.8 - 12.8
200 sq miles p 5.8 9.4 9.5 9.5 - 12.0 12.0 - 12.0
300 sq miles 22 5.0 7.9 8.0 8.0 - 0.9 0.9 - 10.0
1000 sq miles 2.0 4.5 6.5 6.6 6.6 - 7.9 7.9 - 7.0
3000 =g miles 11 24 34 34 34 - 4.0 4.0 - 4.0
10000 sq miles - - - - - - - - - -
20000 sq miles o o o o o o o = o o
Adjusted Storm Depth-Area-Duration
1 Hours 6 Hours 12 Hours 18 Hours | 24 Hours § 30Hours | 36 Hours | 48 Hours | &0 Hours | 72 Hours
1 =g miles 5.1 11.6 19.2 19.3 19.3 - 23.0 23.0 - 23.0
10 sq miles 4.6 10.7 17.7 17.7 17.7 - 21.3 213 - 213
100 sg miles 3.6 8.7 14.2 14.2 14.2 - 17.8 17.8 - 17.8
200 sq miles 33 8.0 13.0 13.1 13.1 - 16.6 16.6 - 16.6
300 sq miles 31 7.0 1L.0 11.1 11.1 - 13.8 13.8 - 13.0
1000 sq miles 18 6.2 0.1 9.1 9.1 - 1L.0 11.0 - 11.0
3000 sg miles 1.5 34 4.7 4.7 4.7 - 5.6 5.6 - 5.6
10000 =q miles - - - - - - - - - -
20000 sq miles - - - - - - - - - -

Storm or Storm Center Name

SPAS 1035-Forest City, MN

Storm Date(s) 21-Tun-1983

Storm Type MCC-Thunderstorm Complex
Storm Location 454N M54 W

Storm Center Elevation 1,100

|Precipitation Total & Duration

17.00 Inches 12-hours NCDC Storm Data report

Storm Representative Dewpoint 120F 12
Storm Representative Dewpoint Location 402N 0204 W
Maximum Dewpoint 190F
Moisture Inflow Vector SE @ 110
|In-place Maximization Factor 1.50
Temporal Transposition (Date) G-Jul
Transposition Dewpoint Location FBTEN 040w
Transposition Maximum Dewpoint T70F
Transposition Adjustment Factor 0.93
Grid Point Elevation 200
|Inflow Barrier Height 200
Elevation Adjustment Factor 1.00
Total Adjustment Factor 1.39
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Forest City, MN June 20, 1983 Moisture Inflow Analysis
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Storm 1035 - Forest City, MN June 19 - 22, 1983

MAXIMUM AVERAGE DEPTH OF PRECIPITATION {INCHES)

Duration {houre)
Arga [ﬂ'll?j 1 2 3 4 5 & 12 18 24 3E 4E 72 a5 tota
1 366 .16 616 691 TAE 8.35 13.64 13.69 13.69 16.53 16.53 16.53 16.53 16.33
10 ke 397 563 635 E.62 7.7 12.73 12.7 12.74 15.34 15.34 15.34 15.34 15348
100 262 142 4.50 5.54 5.63 6.23 10.23 10.23 10.23 12.78 12.78 12.79 12.79 12.79
200 240 326 4.62 523 5.33 5.77 9.38 9.45 9.45 11.97 11.97 11.97 11.97 11.97
S00 222 303 4.20 4.77 4.87 5.02 T.24 788 7.95 3.50 3.20 .97 .97 997
1.000 203 279 T 425 4.33 448 6.54 6.55 6.55 789 T.E9 T.o1 781 7091
5,000 1.03 1.43 1.84 2.22 2.26 243 3,35 3.38 3.38 4.00 4.00 4.00 4.01 4.01
SPAS #1035 DAD Curves ——1-hour
Forest City, MN June 19 - 22 1983
—~— 2-hour
10,000
e 3-NoUr
——4-hour
1,000 4 S-hour
—+— G-hour
L
E 12-hour
= 100 A
=
= =1 &-hour
24-hour
1o 4 36-haur
—a— 45-hour
—— T 2-h0Ur
1 3 t — 2 — f—— t 3 t 4 t 4 —a—
] 2 4 [ ] 10 12 14 16 18 | O Tatal stormy
[98-nour)

Maxlmum Avsrage Depth of Pracipltation [Inches)
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Mass Curve - Storm #1035 - June 19 - 22, 1983
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Gauging Stations

® Daily @ Hourly Pseudo N
% Hourly ? Supplemental *
Precipitation {inches)

SPAS Storm #1035 - June 19 to 22, 1983
Total Rainfall (96-hours)
Forest City, Minnesota

Mcoi-100[]s501-800 [ 10.01-11.00[]1501- 1600

Bioi-zo00so1-700 [ 1101-1200]1801-17.00

Bzot-zo0l7o1-z00 1z01-1300
Ezo01-2000sz01-e00 J1301-1400

[J4.01-5.00[ 2.0t - 10.00 [l 14.01 - 15.00

I Sl

1] U] 20 40
[ Kl
L1 15 3 &0 a0
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Big Rapids, MI September 9, 1986
Transpositioned Grid Points: 1-2, 6-8, 12-23
Storm Type: Synoptic/Convective
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Storm Name: SPAS 1206 Big Rapids, MI
Storm Date: 9/11/1986 Storm Adjustment for Grid Point 15
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 1-Sep
Lat Long Moisture Inflow Direction: SWiam 230 miles
Storm center location 4361N  8531W (Grid Point Elevation 200 feet
Storm Rep dew point location 41.36N  B3.68W Storm Elevation 1,000 feet
Transposition dewpoint location 3825N  B5I5W Storm Duration 24 feet
Grid point location 41.00N  B2.00W
The storm representative dew pointis  70.5F with total precipitable water above sea level of 231  inches.
The in-place maximum dew pointis  77.0F with total precipitable water above sea level of 314  inches.
The transpositioned maximum dew pointis  76.0F with total precipitable water above sea level of 289  inches.
The in-place storm elevationis 1000 which subtracts  0.220 inches of precipitable water at T0.5F
The in-place storm elevationis 1,000 which subtracts  0.255 inches of precipitable water at TI0F
The transposition basin elevation at 900 which subtracts  0.230 inches of precipitable water at T6.0F
The inflow bamer'basin elevation height is 900 which subtracts  0.230 inches of precipitable water at T76.0 F
The in-place storm mavimization factor is 1.18 Notes: DAD values taken from SPAS 1206. Storm representative
The transposition elevation to basin factoris 0.96 dew poeint value was based on maximum 24-hr Td values between
The barrier adjustment factor is 1.00 September 8-12, 1986 at KMMO. Values were selected in region
where temperature did not vary more than a 1-degree over a large
The total adjustment factoris 1.32 ared.
|Observed Storm Depth-Area Duration
1 Houwrs 3 Hours 6 Hours 12Hours | 18Hows : 24 Howrs | 36 Hours | 48 Howrs @ 72 Hours
1 sq miles 2.7 4.3 4.7 6.1 7.6 9.7 113 12.7 13.0
10 sq miles 2.6 4.2 4.6 6.0 7.6 9.7 11.3 12.7 13.0
100 sq miles 22 35 3.9 5.8 7.5 9.4 11.2 12.7 13.0
200 sq miles 2.0 a2 a8 5.6 7.3 2.3 11.1 12.6 12.9
300 sg miles 1.7 2.7 3.6 5.4 7.1 0.0 10.9 123 12.6
1000 sq miles 1.4 2.1 3.4 5.2 6.9 8.6 10.7 11.9 122
2000 sq miles 1.1 1.9 3.0 4.9 6.5 8.1 10.3 11.2 11.6
5000 sq miles 0.7 1.6 2.7 4.4 6.0 7.5 9.7 10.6 10.7
10000 sg miles 0.5 1.2 22 38 53 6.6 8.7 9.5 9.5
20000 sq miles 0.3 0.9 1.6 3.1 4.2 5.4 7.4 7.9 8.1
Adjusted Storm Depth-Area-Duration
1 Hours 3 Hours 6 Hours 12Hours | 18Hows : 24 Hours | 36 Hours : 48 Howrs @ 72 Hours
1 sq miles 3.6 5.6 6.2 8.1 10.0 12.9 14.9 16.8 172
10 sq miles 35 5.5 6.0 8.0 10.0 12.9 14.9 16.8 17.2
100 sq miles 3.0 4.7 5.2 7.6 9.9 125 14.8 16.8 17.2
200 sg miles 2.7 4.2 5.0 74 9.7 123 14.7 16.7 17.1
300 sq miles 22 3.6 4.7 7.1 9.4 11.9 14.5 16.3 16.7
1000 sq miles 1.9 2.8 4.4 6.9 9.1 11.4 14.2 15.7 16.1
2000 sq miles 1.5 25 4.0 6.5 8.7 10.8 13.7 14.8 15.3
3000 sg miles 0.9 2.1 3.5 5.8 7.0 0.9 12.9 14.0 14.2
10000 sq miles 0.7 1.6 3.0 5.0 7.0 8.7 11.5 12.6 12.6
20000 sq miles 0.4 1.2 2.2 4.1 5.6 7.1 9.8 10.4 10.8

Storm or Storm Center Name

SPAS 1206 Big Rapids, MI

Storm Date(s) 9/11/1986

Storm Type Synoptic

Storm Location 4361N 8331W
Storm Center Elevation 1.000

|Precipitation Total & Duration

13.18 Inches 72-hours

Storm Representative Dewpoint T05F 24
Storm Representative Dewpoint Location 41.36N 88.68 W
Maximum Dewpoint T70F
Moisture Inflow Vector SW @ 230 Miles
|In-place Maximization Factor 1.38
Temporal Transposition (Date) 1-Sep
Transposition Dewpoint Location 323N 8523 W
Transposition Maximum Dewpoint 160F
Transposition Adjustment Factor 0.96
Grid Point Elevation 900
|Inflow Barrier Height 200
Elevation Adjustment Factor 1.00
Total Adjustment Factor 1.32
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Big Rapids, MI September 9, 1986 Moisture Inflow Analysis
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Storm 1206 - Sep 9 (0600 UTC) - Sep 13 (0500 UTC), 1986
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHE S)

Duration (hours)

Area :mizlI 1 3 6 12 18 24 36 48 72 96 Total
0 273 429 4 69 5.18 7.69 9.86 11.42 12 86 13.18 13.18 13.18
1 2.7 4.25 4.66 5.12 757 9.74 11.28 12.66 12.97 12.97 12.97
10 264 415 4 55 6.02 757 974 11.28 12 66 12.97 12.97 1297
25 253 399 4.39 592 7.56 9.68 11.28 12 66 12.97 12.97 12.97
50 24 378 418 586 748 957 11.28 12 66 12.97 12.97 12.97
100 2.23 3.52 3.92 575 745 9.44 1.7 12.66 12.97 12.97 12.97
150 212 3.35 307 5.66 7.39 9.35 11.14 12.63 12.96 12.96 12.96
200 2.03 3.2 307 56 7.33 9.28 11.1 12.59 12.91 12.91 12.91
300 1.89 2.99 3.68 549 7.29 9.16 11.04 12.5 12.82 12.82 12.82
400 1.78 2.82 361 543 7.22 9.07 10.98 12.41 12.67 12.73 12.73
500 1.69 269 357 537 712 8.96 1092 12.33 12 63 12 .65 12 65
1,000 142 213 3.36 518 6.87 8.59 10.69 11.86 1217 12.23 12.23
2,000 112 19 303 49 6.54 8.13 10.33 A7 11.55 11.61 11.61
5,000 0.68 1.55 2 66 4.39 596 7 45 9.71 10.56 10.72 10.75 10.75
10,000 0.52 1.23 2.24 3.79 527 6.61 8.67 9.54 9.54 9.71 9.71
20,000 0.33 0.9 1.63 3.08 4.23 5.36 7.39 7.86 8.13 817 8.7
36,326 022 06 1.07 202 2.87 373 513 572 588 588 568
SPAS 1206 DAD Curves Zone1
September9-13, 1986
100,000
—s— 1-hour
——3-hour
—e—G-hour
10,000
‘e 12-hour
18-hour
1,000 —e—24-hour
E ‘%‘(% —m—38-hour
a —#—43-hour
z 2
100 4 \ O 72-hour
0 88-hour
|
o Total storm (38-
10 o haour)

1
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Maximum Average Depth of Precipitation (inches)
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Incremental Precipitation (inches)
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SPAS 1206 Storm Center Mass Curve: Zone 1
September 9 (0600 UTC) to September 13 (0500 UTC), 1986
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87"'D'W %“P'W B2°P'W
"The heaviest band of rain over Southeast
Lower Michigan for the two day period
45°0'N o extended from the Alma area, east -45°0'N
across Saginaw into Vassar...with
isolated reports of up to 14 inches!"
-NWS
44°0'N— -44°0'N
430N~ 430N
N " "The flooding in the town
A of Vassar was a nightmare!
It was definitely one
of the hardest hit areas"
-NWS
87“‘0'W 85°0'W 84°0W BZ":)'W
[1T-H A gpn [ sss— R
Big Rapids '86" ISOHYETAL FROM SPAS T 0
Total 96-hour Rainfall (inches)
09/09/1986 0600 UTC - 09/13/1986 0500 UTC
SPAS #1206
Legend
W coo-050[]301-350[]601-650 [l 1001-11.00 e Daily 8 Hourly Pseudo
W o51-100[]351-400 [ 651-700 [O] 11.01-12.00 = Hourly * Supplemental
B 101-150 ] 401-450 ] 7.01-750 []1201-13.00 @ Hourly Estimated ¢ Supplemental Est.
3 1.51-2.00 [ 451-5.00 [l 7.51-800 []13.01-14.00 = Hourly Est. Pseudo Indiana . fennsylvania
[[] 2.01-250 [[] 5.01- 550 ] 8.01-9.00 =
METSIAT
[[] 2.51-3.00 [[] 5.51 - 6.00 [} 9.01-10.00 ouzE01t
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Minneapolis, MN July 23, 1987

Transpositioned Grid Points: All
Storm Type: MCC
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Storm Name: Minneapolis, MN SPAS 1210
Storm Date: July 23-24, 1987 Storm Adjustment for Grid Point 15
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 15-Jul
Lat Long Moisture Inflow Direction: WsWa 90 miles
Storm center location 4489N  0340W Grid Point Flevation 200 feet
Storm Rep dew point location 44.54N 9516 W Storm Elevation 200 feet
Transposition dewpoint location 40.65 N 83.65 W Storm Duration 6 hours
(Grid point location 41.00N  B200W
The storm representative dew pointis  78.0F with total precipitable water above sea level of 329 inches.
The in-place maximum dew pointis  8L5F with total precipitable water above sealevel of 3.83  inches.
The transpositioned maximum dew pointis ~ 785F with total precipitable water above sea level of 337  inches.
The in-place storm elevation is 200 which subtracts  0.250 inches of precipitable water at T8.0F
The in-place storm elevation is 900 which subtracts ~ 0.290 inches of precipitable water at 81.5F
The transposition basin elevation at 200 which subtracts  0.260 inches of precipitable water at T8.5F
The inflow barmer'basin elevation height is 200 which subtracts  0.260 inches of precipitable water at T8.5F

The in-place storm maximization factor is 1.16 Notes: Storm representative dew point value was based on maximum 6-
The transposition/elevation to basin factor is 0.88 hr Td "311"‘5_1“15" 23, 193? at Redwood Falls, MN. Th" w :'mr_m sh
The barrier adjustment factor is 1.00 EPRI ?.1:13.1}'515. Tha Td clunatlnlng'w_' m.ap'? pruc.u:ac. during the Nebraska
statewide PP study wers wsed to maximized this event.
The total adjustment factor is 1.02
Ohserved Storm Depth-Area-Duration

1 Hours 3 Hours 6 Hours 12Hours ;| 18 Howrs | 24 Hours ;| 36 Howrs 48 Howrs 72 Hours

1 sq miles 5.0 2.8 11.1 11.3 11.4 11.4 11.4 11.4 12.0

10 sg miles 43 8.7 10.7 11.2 11.3 11.3 11.3 11.3 11.9

100 sq miles .0 7.3 2.4 10.1 10.2 10.2 10.2 10.2 10.9

200 sg miles 26 6.6 8.5 9.3 9.3 9.4 9.4 9.4 10.0

300 sq miles 2.1 5.3 7.0 7.6 7.9 8.0 8.0 8.0 8.6

1000 sg miles 1.6 4.1 5.8 6.6 6.7 6.8 6.8 6.8 7.3

2000 sq miles 1.1 2.9 4.5 5.5 5.5 5.6 5.6 5.6 5.9

3000 sg miles 0.7 1.5 2.7 3.6 3.6 3.8 3.8 3.8 4.1

10000 sq miles 0.4 0.9 1.9 2.5 2.6 2.6 26 2.6 2.8

20000 sg miles - - - - - - - - -
Adjusted Storm Depth-Area-Duration

1 Hours 3 Hours 6 Hours 12Hours | 18 Howrs | 24 Hours { 36 Hours 48 Howrs 72 Hours

1 sq miles 5.1 10.0 114 11.6 11.7 11.7 11.7 11.7 12.2

10 sq miles 43 8.9 10.9 11.5 11.5 11.5 11.5 11.5 12.2

100 sq miles a1 7.5 9.6 10.3 10.4 10.4 10.4 10.4 11.1

200 sqg miles 2.7 6.7 8.7 9.4 9.5 9.6 9.6 9.6 10.3

300 sq miles 2.1 5.4 7.2 7.8 8.1 8.2 8.2 8.2 8.8

1000 sg miles 1.6 4.2 5.9 6.7 6.8 6.9 7.0 7.0 7.4

2000 sq miles 1.2 3.0 4.6 5.6 5.7 5.7 5.7 5.7 6.0

3000 sg miles 0.7 1.6 2.8 3.7 3.7 3.9 3.9 3.9 4.2

10000 sq miles 0.4 0.9 1.9 26 2.6 2.7 2.7 2.7 2.8

20000 sg miles - - - - - - - - -

Storm or Storm Center Name

Minneapolis, MN SPAS 1210

Storm Date(s) July 23-24, 1987
Storm Type MCC

Storm Location 489N 0340W
Storm Center Elevation 200

Precipitation Total & Duration

12.13 Inches 72-hours

Storm Representative Dewpoint T80F

Storm Representative Dewpoint Location 454N 816 W
Mazximum Dewpoint 813F

Moisture Inflow Vector WEW @ 90

In-place Maximization Factor 1.16

Temporal Transposition (Date) 15-Jul

Transposition Dewpoint Location 4063 N 3365 W
Transposition Maxmum Dewpoint 183 F

Transposition Adjustment Factor 0.88

Grid Point Elevation 200

Inflow Barrier Height 200

Elevation Adjustment Factor 1.00

Total Adjustment Factor 102
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Minneapolis, MN July 23, 1987 Moisture Inflow Analysis
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Storm 1210 - July 23 (0700 UTC) - July 24 (1800 UTC),1987
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)
Area (mi) 1 2 3 6 12 18 24 36 48 72 Total
0 5.16 8.19 10 11.24 11.5 11.54 11.55 11.558 11.55 12.13 12.13
1 4.97 7.99 9.75 11.12 11.34 11.41 11.42 11.42 11.42 11.96 11.96
10 4.25 7.27 8.72 10.65 11.24 11.27 11.28 11.28 11.28 11.91 11.91
25 3.78 6.76 g.04 10.36 10.96 10.98 11.01 11.05 11.05 11.68 11.68
50 3.4 6.33 7.76 9.96 10.67 10.7 10.73 10.75 10.75 11.39 11.39
100 3.03 5.8 7.3 9.39 10.07 10.16 1017 10.21 10.21 10.87 10.87
150 273 5.43 6.9 .88 9.66 9.7 9.75 9.78 9.78 10.43 10.43
200 26 5.12 6.56 8.47 9.25 9.33 9.37 9.39 9.39 10.04 10.04
300 2.39 4.65 6.04 7.92 8.51 8.62 .65 8.83 8.83 9.43 9.43
400 224 4.3 5.64 7.44 g.05 8.13 8.15 8.39 8.39 8.97 8.97
500 21 4.02 5.3 7.04 7.64 7.89 7.98 8.01 8.01 8.58 8.58
1,000 1.59 3.12 4.1 5.81 6.59 6.69 6.77 6.83 6.83 7.29 7.29
2,000 1.13 2 2.9 449 548 5.54 5.59 5.59 5.59 5.92 5.92
5,000 0.67 1.25 1.54 272 36 36 3.82 3.82 3.82 4.08 4.08
10,000 0.36 (.66 0.93 1.85 254 258 262 263 263 278 278
13,158 0.34 0.59 0.74 1.46 2.02 2.05 2.09 2.09 2.09 222 222

SPAS #1210 DAD Curves Zone 1
July 23-24, 1987

100,000 S
——2-hour
—s— 3-hour
10,000 - &-hour
12-haour
——1G-hour
—=— 24-hour
1,000 —%—38-hour
E 43-hour
- T2-hour
=
=T
100
10
1
0

Maximum Average Depth of Precipitation (inches)
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Incremental Precipitation (inches)

SPAS 1210 Storm Center Mass Curve: Zone 1
July 23 (700 UTC) to July 24 (1800 UTC), 1987

Lat: 44.89 Lon: -93.402
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ISOHYETAL FROM SPAS #1210 - "Twin Cities Super Storm"
Total 36-hour Rainfall (inches)
07/23/1987 0700 UTC - 07/24/1987 1800 UTC

1

Inches North Dakota

W <=002 []251-300 [ 7.01-800 e Daily —% Minnesota

B 0.03-050 [ 3.01-3.50 [l 8.01-9.00 ® Hourly ot Dot L\ Wsconsin
[ 0.51-1.00 [] 351-4.00 [ 9.01 - 10.00 B Hourly Pseudo Al

[]1.01-150 []401-500 []10.01-11.00 & Supplemental
[]1.51-200 [ 5.01-6.00 [_] 11.01- 11.55
[]201-250 | 6.01-7.00 [] dadzones_1210

lowia
Ninois

A

Mebraska

-
T METSTAT 08082041
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Aurora College, IL July 17, 1996

Transpositioned Grid Points: All
Storm Type: Synoptic/Convective

F-202



Storm Name: SPAS 1029-Aurora College, I1,

Storm Date: 17-Jul-1996 Storm Adjustment for Grid Point 15
AWA Analysis Date: i2/20/2013
Temporal Transposition Date 15-Jul
Lat Long Moisture Inflow Direction: SW@ 300  miles
Storm center location 41.75N  B833W (Grid Point Elevation 200 feet
Storm Rep dew point location 3863N 914 W Storm Elevation 700 feet
Transposition dewpoint location ~ 37.88N  8591'W Storm Duration 24 hours
Grid point location 41L.0ON  BL00W
The storm representative dew pointis = 74.0F with total precipitable water above sea level of 2.73  inches.
The in-place maximum dew pointis  80.5F with total precipitable water above sea level of 3.68  inches.
The transpositioned maximum dew pointis  79.0F with total precipitable water above sea level of 3.44  inches.
The in-place storm elevation is 700 which subtracts ~ 0.170 inches of precipitable water at T40F
The in-place storm elevation is T00 which subtracts  0.220 inches of precipitable water at B0O5F
The transposition basin elevation at 200 which subtracts ~ 0.260 inches of precipitable water at T9.0F
The inflow barmer'basin elevation height 1s 900 which subtracts  0.260 inches of precipitable water at 79.0F
The in-place storm maximiration factor is 1.35 Notes: DAD values taken from SPAS 1029, 24hr average Td
The transposition/elevation to basin factor is 0.92 from 07-17-86 0000 CDT to 07-17-96 2300 CDT.
The barrier adjustment factor is L.00
The total adjustment factor is 1.24
|observed Storm Depth-Area Duration
1 Hour % Hours 12 Hours 18 Hours | 24 Howrs | 30 Hows | 36 Hours | 48 Howrs | 60 Hours | 72 Hours
1 =g miles 5.4 12.0 120 16.0 17.3 - - - - -
10 sq miles 4.8 11.0 12.2 15.5 16.9 - - - - -
100 =g miles 33 9.5 10.9 14.2 157 - - - - -
200 sq miles 2.7 8.0 10.4 13.6 15.0 - - - - -
300 sq miles 22 7.8 9.7 12.0 13.5 - - - - -
1000 =g miles 18 7.0 8.9 10.8 12.0 - - - - -
3000 sq miles 0.9 4.2 5.6 7.0 8.0 - - - - -
10000 sq miles 0.5 1.6 a8 4.9 5.6 - - - - -
20000 =g miles - 1.5 2.3 3.0 3.6 - - - - -
Adjusted Storm Depth-Area-Duration
1 Hour 6 Hours 12 Hours 18 Hours : 24 Howrs | 30 Hours | 36 Hours ;| 48 Howrs @ 60 Hours | 72 Hours

1 sq miles 6.7 14.9 16.1 19.9 215 - - - - -

10 sq miles 6.0 13.7 152 19.3 21.0 - - - - -
100 sq miles 4.1 11.8 13.6 17.7 19.5 - - - - -
200 sq miles 3.3 11.0 12.9 16.9 18.6 - - - - -
300 sq miles 2.7 9.7 12.0 14.9 16.7 - - - - -
1000 sq miles 22 8.7 11.1 13.5 15.0 - - - - -
3000 sq miles L1 52 7.0 8.7 10.0 - - - - -
10000 sg miles 0.7 32 4.7 6.1 7.0 - - - - -
20000 sg miles - 1.8 2.9 3.7 4.5 - - - - -

Storm or Storm Center Name

SPAS 1029-Aurora College, IL

Storm Date(s) 17-Tul-1936

Storm Type Synoptic-Thunderstorms
Storm Location 4173 N 3833 W
Storm Center Elevation 700

|Precipitation Total & Duration

18.24 in 24hrs from SPAS 1029, Hizhest recorded amount was 16.21 inches

Storm Representative Dewpoint T40F 24
Storm Representative Dewpoint Location 363N Q24w
Maximum Dewpoint 8035 F
Moisture Inflow Vector SW @ 300
|In-place Mammization Factor L.00
Temporal Transposition (Date) 15-Jul
Transposition Dewpoint Location JTEEN 3591w
Transposition Maximum Dewpoint 190F
Transposition Adjustment Factor 0.92
Grid Point Elevation 200
|Inflow Barrier Height 200
Elevation Adjustment Factor 1.00
Total Adjustment Factor 1.24
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Aurora College, IL July 17, 1996 Moisture Inflow Analysis
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MAXIMUM AVERAGE DEFTH OF PRECIPITATION (INCHES)

Storm 1029 - Aurora, IL July 17- 18, 1996

Curaticn [hours)
area () 1 2 3 i_ 5 B 12 16 4 1olal (35-nr)
1 837 574 726 Q05 10.78 1167 1293 1E03 1733 18.04
10 453 547 653 855 9493 11.04 1224 1551 1692 17.06
on 4352 5.30 661 832 955 10.66 11.94 1523 1667 1677
30 433 518 643 a1s 945 1043 11.75 1493 1651 18.59
40 416 507 637 T3E 227 1024 11.57 1482 16,37 1645
a0 293 500 628 784 9.10 10.09 11.42 14.65 1627 16.33
=i 283 494 6.13 772 .36 385 11.29 1452 1615 16.22
T 365 487 B.11 751 383 3E3 11.18 14.48 1604 1810
100 334 4.74 584 7.3 a.51 352 1092 14.23 15.73 15,60
200 276 442 553 670 TA5 8.69 10,38 1357 14.95 15.08
S0 229 354 4494 607 7104 T.E1 9.67 1202 1345 13.52
1.1000 1.85 ER D 433 543 633 g0 o2 T0EL 1204 1215
5,000 LiEa 164 238 313 372 432 5 T.04 B2 g.1e
10,000 036 [iR=} 145 1384 233 260 3.E60 4.90 .60 5.80
20,000 03 07T 104 126 1435 2.33 293 363 363
Todsl araa glze = 21,026 eq-ml
SPAS #1029 DAD Curves E—
DAD ZOME 1 -~ IL and southeastern WI
Aurora, IL July 17- 18, 1386
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-=— 3-hour
10,000
i ——d-hour
" 1,000 4 = - S-hour
< | :
£
v = - - ——E-hoar
<
100 % E, »
. %
| T u "l',. 12har
L] ] L -
W u W, -
10 4 y x L] - —=— 4B+hour
2&-hour
1 T + T T T r T T $ T + T
a i g 10 11 12 13 14 13 16 17 18 19 20| o Tt stom
Maximum &verage Depth of Precipiation (Inches) (3E-hour)

F-205




Storm Center (41.78, -88.31) Mass Curve

SPAS Storm #1029
Aurora, IL Storm of July 17-18, 1996
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Gauging Stations [ 4.01-6.00

* Hourly [Jeot1-s00

o Hourly pseudo [ 8.01 - 10.00
& Daily O 10.01- 1200
® Daily supplemental [l 12.01 - 14.00
[] 040 zones W 14.01- 1200
Rainfall (in.) [ 15.01- 12.00
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SPAS Storm #1029 - July 17-18, 1996
"Aurora College, IL Storm of 1996"
Total 39-hour Rainfall
(0400 CDT 07/17/1996 - 1800 CDT 07/18/1996)
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Fall River, KS June 30, 2007

Transpositioned Grid Points: 1
Storm Type: Synoptic/Convective
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Storm Name: SPAS 1228 Fall River, KS
Storm Date: 6/28/2007 - 7/2/2007 Storm Adjustment for Grid Point 1
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 15-Jul
Lat Long (Moisture Inflow Direction: SSE @ 460  miles
Storm center location 37.63N 96.05 W (Grid Point Elevation 600 feet
Storm Rep dew point location 3100N  9550W Storm Elevation 200 feet
Transposition dewpoint location 3L3TN  B495W Storm Duration 24 hours
Grid point location 38.00N  BSS0W
The storm representative dew pointis  76.5F with total precipitable water above sea level of 3.07  inches.
The in-place maximum dew pointis  830.0F with total precipitable water above sea level of 3.60  inches.
The transpositioned maximum dew pointis  79.5F with total precipitable water above sea level of 352  inches.
The in-place storm elevation is %00 which subtracts  0.240 inches of precipitable water at T6.5F
The in-place storm elevation is 900 which subtracts  0.270 inches of precipitable water at 80.0F
The transposition basin elevation at 600 which subtracts  0.180 inches of precipitable water at T9.5F
The inflow barer/basin elevation height is 600 which subtracts  0.180 inches of precipitable water at T9.5F
The in-place storm mavimization factor is 1.18 Notes: DAD values taken from SPAS 1228. Storm representative
The transposition/elevation to basin factor is 1.00 dew point value was based on maximum 24-hr Td values between
The barmier adjustment factor is 1.00 June 27-28, 2007 at KDKR and KUTS.
The total adjustment factor is 1.18
|Observed Storm Depth-Area-Duration
1 Hours 3 Hours 6 Hours 12Howrs ;| 18 Hours | 24 Hours | 36 Hours | 48 Hours ; 72 Hours
1 sq miles 4.6 6.4 8.9 11.0 14.4 14.5 17.2 221 24.8
10 sg miles 4.2 6.3 8.8 10.7 13.8 13.9 17.1 21.9 24.8
100 sq miles a1 5.1 7.6 10.2 12.7 13.0 15.7 18.1 2.7
200 sq miles 2.8 4.7 7.0 9.6 11.8 11.9 14.8 17.1 20.7
300 sq miles 22 3.5 5.0 8.4 10.4 10.7 13.2 155 10.2
1000 sq miles 1.6 3.3 4.8 7.2 9.0 10.0 12.1 142 18.1
2000 sq miles 11 2.4 3.9 6.0 7.8 9.0 10.8 12.6 16.0
3000 sq miles 0.7 1.8 2.9 4.7 6.3 6.4 9.0 10.4 13.7
10000 sq miles 0.4 1.4 22 a7 5.1 6.0 7.5 8.7 11.1
20000 sq miles 0.3 0.6 1.5 2.7 3.8 4.6 5.7 7.0 9.2
Adjusted Storm Depth-Area-Duration
1 Hours 3 Hours 6 Hours 12 Hours : 18Hours | 24 Hours | 36 Howrs | 48 Hours | 72 Hours
1 sg miles 5.4 7.6 10.5 13.0 17.0 17.1 20.3 26.1 204
10 sg miles 4.9 7.5 10.4 1.6 16.3 16.4 20.2 5.0 204
100 sq miles a7 6.1 2.0 12.1 15.1 15.4 18.5 214 25.7
200 sq miles 33 5.5 8.3 11.4 13.9 14.1 175 20.2 24.4
300 sq miles 2.6 4.2 6.9 0.9 122 12.6 15.7 184 22.7
1000 sq miles 1.9 3.9 5.6 8.5 10.7 11.9 14.3 16.8 214
2000 sq miles 1.3 2.8 4.6 7.1 9.3 10.6 12.8 14.9 19.0
5000 sq miles 0.8 22 s 5.6 7.4 7.5 10.6 123 16.2
10000 sq miles 0.5 1.7 2.5 4.4 6.0 7.1 8.0 10.3 13.1
20000 sq miles 0.3 0.7 1.7 3.2 4.5 5.4 6.7 8.2 10.9

Storm of Storm Center Name

SPAS 1228 Fall River, KS

Storm Date(s) 6/28/2007 - 7/272007
Storm Type Synoptic

Storm Location 3763N 26.05 W
Storm Center Elevation 200

|Precipitation Total & Duration

23.50 Inches 25-hours

Storm Representative Dewpoint T163F 24
Storm Representative Dewpoint Location 31.00N 9350 W
Maximum Dewpoint 300F
Moisture Inflow Vector SSE @ 460  Miles
|In-place Maximization Factor 1.18
Temporal Transposition (Date) 15-Jul
Transposition Dewpoint Location 31.3TN 405 W
Transposition Maximum Dewpoint T95F
Transposition Adjustment Factor 1.00
Grid Point Elevation 600
|Inflow Barrier Height 600
Elevation Adjustment Factor 1.00
Total Adjustment Factor 1.18

F-209




Fall River, KS June 30, 2007 Moisture Inflow Analysis
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Storm 1228 - June 28 (0200 UTC) - July 2 (0000 UTC), 2007
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHE3)

Duration (hours)
Area (mi?) 1 2 3 6 12 18 24 36 43 72 Total
0.4 468 5.84 6.6 9.12 11.37 14.72 14.91 17.72 22 66 2543 25.50
1 4 56 57 641 866 10.99 14 35 14 46 172 2209 24 54 24 90
10 4.16 5.5 6.31 8.41 10.69 13.76 13.89 17.08 21.88 24.84 24.90
25 378 499 6.02 851 1063 13.66 13.85 16.71 2096 23.86 2410
50 KR 4.66 5.58 817 10.53 13.31 13.53 16.24 19.81 22,86 2318
100 314 4.26 512 7.64 10.22 12.73 13.01 15.68 18.13 21.74 2211
150 2.9 4 4.1 7.28 9.93 12.22 12.58 14.89 17.55 21.16 21.69
200 276 383 4 65 699 961 M7 11.94 1476 17.05 2065 2128
300 249 354 4.4 6.5 9.14 11.07 11.13 14.05 16.39 20.02 20.49
400 2.33 3.35 4.1 6.15 8.67 10.39 11.07 13.73 16.03 19.53 2017
500 2.16 3.18 3.52 5.87 8.36 10.36 10.65 13.24 15.53 19.21 19.84
1,000 1567 266 329 476 718 902 10.04 12.13 1417 18.13 18.71
2,000 1.14 1.79 237 3.92 6.03 7.83 8.95 10.82 12.62 16.03 17.37
5,000 0.69 1.29 1.83 2.92 473 6.29 6.35 8.96 10.39 13.73 1517
10,000 0.41 1 1.4 215 3.74 5.09 6.01 7.5 8.72 11.08 13.09
20,000 0.26 045 0.63 1.48 273 3.79 4 55 568 6.95 9.18 10.66
50,000 014 025 034 0 6o 1.24 1.84 21 3.02 382 iy 663
65,761 012 023 031 055 1.03 148 1.87 251 315 444 510
SPAS 1228 DAD Curves Zone 1
June 28-July 2, 2007
1,000,000
—— 1-hour
2-hour
—=— 3-hour
100,000 - . e & hour
'|El‘ 12-hour
I‘\\ 18-hour
10,000 14 —2h0m
—— 38-hour
i —4— 48-hour
B 1,000 { T2-hour
E 0 Total storm (95-hour)
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SPAS 1228 Storm Center Mass Curve

June 28 (0200 UTC) to July 2(0000 UTC), 2007
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A Total Precipitation (25-hours)
SPAS #1228
06/28/2007 0200 UTC - 07/02/2007 0000 UTC

Precipitation (inches)

M ooo-100[]501-6.00 [ 10.01-11.00 [l 15.01-16.00 [l 20.01 - 21.00
B 101-200[]601-7.00 [ 11.01-12.00 [l 16.01-17.00 [l 21.01 - 22.00
[ 201-3.00[]7.01-8.00 []12.01-13.00 [l 17.01-18.00 [] 22.01-23.00
[ 301-400 []801-900 []13.01-14.00 [l 18.01-19.00 [] 23.01-24.00
[0 4.01-5.00 [] 2.01-10.00 [T] 14.01- 15.00 [l 19.01 - 20.00 [] 24.01 - 25.00
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Hokah, MN August 18, 2007

Transpositioned Grid Points: All
Storm Type: Synoptic/Convective
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Storm Name: Hokah, MN-SPAS 1048
Storm Date: 18-Aug-2007 Storm Adjustment for Grid Point 15
AWA Analysis Date: :2/20/2013
Temporal Transposition Date 3-Aung
Lat Long Moisture Inflow Direction: 585W @ 360 miles
Storm center location 4381N 9163 W (Grid Point Elevation 200 feet
Storm Rep dew point location AB0IN  03BSW Storm Elevation 1,000 faet
Transposition dewpoint location =~ 36.10N 8449 W Storm Duration 24 hours
(Grid point location 41.00N  B2.00W
The storm representative dew pointis  740F with total precipitable water above sea level of 273 inches.
The in-place maximum dew pointis  80.5F with total precipitable water above sea level of 3.68  inches.
The transpositioned maximum dew pointis  78.5F with total precipitable water above sea level of 337  inches.
The in-place storm elevationis 1,000 which subtracts ~ 0.240 inches of precipitable water at T40F
The in-place storm elevationis 1,000 which subtracts 0,300 inches of precipitable water at 80.5F
The transposition basin elevation at 900 which subtracts ~ 0.260 inches of precipitable water at T85F
The inflow barier'basin elevation height is 200 which subtracts  0.260 inches of precipitable water at 78.5F

The in-place storm maximization factor is 136 Notes: DAD values taken from SPAS 1043, 24hrave Td
The transposition/elevation to basin factor is 0.92 from KIHD, KLET, KMCI EMEKC, KOJC, KSTJ, KSZL 17th
The barrier adjustment factor is L.00 00Z to 15th W0Z
The total adjustment factor is 1.25
Ohbserved Storm Depth-Area-Duration
1 Hour 6 Hours 12 Hours 18 Hours | 24 Howrs | 30Hows | 36Hows | 48 Howrs | 60 Hours : 72 Hours
1 sq miles 212 7.6 11.6 14.6 17.1 - 17.6 18.2 - 18.3
10 sq miles 212 i.5 1.1 13.9 16.0 - 16.3 17.0 - 17.2
100 sq miles 2.09 6.3 9.4 11.5 13.3 - 13.9 14.8 - 15.1
200 =g miles 2.03 6.0 8.9 11.0 12.6 - 134 14.2 - 14.5
500 sq miles 1.79 5.5 8.1 10.1 11.6 - 12.3 13.0 - 13.3
1000 =g miles 1.53 5.0 1.3 9.2 10.5 - 11.1 11.8 - 12.1
2000 sq miles 0.95 4.4 6.2 8.1 9.3 - 9.9 10.5 - 10.8
3000 sg miles 0.87 3.5 9.2 6.5 7.6 - 8.2 8.8 - 9.0
10000 sq miles 0.63 2.7 4.0 5.4 6.1 - 6.8 7.3 - 7.5
20000 =g miles 0.41 1.8 3.0 4.0 4.5 - 5.1 5.6 - 5.9
Adjusted Storm Depth-Area-Duration
1 Hour 6 Hours 12 Hours 18 Hours : 24 Howrs | 30Hows | 36 Hows | 48 Houwrs | 60 Hours ! 72 Howrs

1 sq miles 2.6 9.4 14.5 18.2 21.3 - 21.9 22.7 - 22.8
10 =g miles 2.6 0.3 138 17.3 19,0 - 20.3 21.2 - 21.4
100 sq miles 2.6 7.9 11.7 14.4 16.5 - 17.4 18.4 - 18.9
200 =g miles 2.5 7.5 11.1 13,7 15,7 - 16.7 17.7 - 18.1
300 sq miles 22 6.9 10.1 12.6 14.5 - 153 16.2 - 16.6
1000 =g miles 1.9 6.2 0,1 11.4 13.1 - 130 14.8 - 15.1
2000 sq miles 1.2 5.4 7.7 10.1 11.6 - 12,3 131 - 134
3000 sg miles 1.1 4.3 6.5 8.1 9.5 - 10.2 11.0 - 11.2
10000 sq miles 0.8 34 5.0 6.7 7.6 - 8.5 2.1 - 9.4
20000 sq miles 0.5 2.3 3.8 5.0 5.6 - 6.4 7.0 - 7.3

Storm or Storm Center Name

Hokah, MN-SPAS 1048

Storm Date(s) 18-Aug-2007

Storm Type Synoptic/ Thunderstorms
Storm Location 4381N 2163 W
Storm Center Elevation 1.000

Precipitation Total & Duration

18.93 Inches 72-hours-SPAS 1048

Storm Representative Dewpoint T40F 24
Storm Representative Dewpoint Location 891N 9383 W
Maximum Dewpoint 805F

Moisture Inflow Vector SSW @ 360

In-place Maximization Factor 1.36

Temporal Transposition (Date) 3-Aug

Transposition Dewpoint Location J6.10N MArwW
Transposition Maximum Dewpoint 183 F

Transposition Adjustment Factor 0.92

Grid Point Elevation 200

Inflow Barrier Height 200

Elevation Adjustment Factor 1.00

Total Adjustment Factor 125
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Hokah, MN August 18, 2007 Moisture Inflow Analysis
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Storm 1048 - Hokah, MN August 18 - August 21, 2007

MAXIMUM AVERAGE DEPTH OF PRECIPITATION [INCHES)

Area (mi’)

SPAS 21048 DAD Curves (Zone 1)
Hokah, MN August 18 (D00 Z) - 21 {1000 Z), 2007

Duration (howrs)
firea (mi’| 1 3 & 12 12 4 3 43 72 Tatal
.20 an F i) il 1100 a0 Tr.31 il 1819 TEo0 T |
1 212 453 7.56 1164 14.53 17.05 17.31 17.85 18,02 18,02
10 212 453 740 11.10 1368 15.0F 16.31 17.03 17.15 17.17
5 212 453 6.92 10.42 1265 14.80 15.24 18.23 16.45 16,45
50 211 440 fi.64 a.85 1213 14.05 14.46 15.40 1579 570
100 208 410 6.33 8.37 11.52 13.27 13.83 1476 15.14 514
200 203 i7e 6.00 8.a7 10,85 1262 13.37 1422 1452 14.52
300 185 361 5.74 8.55 10.64 12.06 12.89 1374 14.04 14.04
500 79 335 547 8.13 10,11 11.60 12.27 1am 1329 12.30
1,000 53 2589 405 7.33 817 10.51 11.13 11.24 1207 1207
2.000 oes 255 4.36 f.18 2.8 230 0Es 10.54 10.75 10,78
5,000 087 202 345 5.18 .53 761 £.13 g.7@ 8.96 2.
10,000 063 1.54 268 402 539 £.08 872 731 7.53 7.55
20,000 0.4 0ES 1.54 3.02 397 4.53 513 563 547 580
—— 1N

—+—3-hour

100,000
—+—G-hour
10,000 1
12-hawr
1,000 - &— 16-hour
24-howr
100 4
s BE-NOUT
10 4 —s—AE-hour
v
L
\ W ——T2-rour
; R R D RN N W S T B -
o 2 4 B B 10 12 14 16 18 20| O Total storm

Maxirnum Awverage Depth of Precipitation (inches)
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Precipitation (inches)

SPAS 1048 Storm Center Mass Curve
August 18 (0600Z) to 21 (1000Z), 2007 Storm

2 20
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Total Rainfall (76-hours)
Hokah, MN 2007 Storm
Storm #1048 August 18 (0600 Z) to 21 (1000 Z), 2007

Miles
0 X a2 100
Kilormeters

Gauging Stations 0 4 @ 180 0

« Daly < Hourly ¢ HourlyPseudo < Supplemental
Precipitation {(inches)

BWooo-100[ J501-600 []10.01-11.00 i 15.01-16.00

Bo1-200[ Jeot1-700 [ 11.01-1200 B 16.01- 17.00 N

B zo1-300 []701-800 [ 12.01-13.00[ ]17.01-18.00 A

[ z01-400 [ 801-900 [ 13.01-1400[ ]1801-19.00 : s
Coordinate sygtern: GO5 Morth American 1983

[]a01-500 []901- 1000 i 14.01-15.00 Scaie: 1:4 350 819

MESRFANE Mapll 2008
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Douglasville, GA September 19, 2009

Transpositioned Grid Points: 1-2, 6-9
Storm Type: Synoptic/Convective
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Storm Name: SPAS 1218 - Georgia
Storm Date: 9/19-23/2009 Storm Adjustment for Grid Point 1
AWA Analysis Date: {2/20/2013
Temporal Transposition Date 5-Sep
Lat Long Moisture Inflow Direction: SSW @ 2125  miles
Storm center location 338TN B476W (Grid Point Elevation 600 feet
Storm Rep Td location 3066 N 8542 W Storm Flevation 1,000 feet
Transposition Td location 34.79N  8616W Storm Duration 24 hours
Grid point location 38.00N  B550W
The storm representative Tdis  76.0F with total precipitable water above sealevel of 2.99  inches.
The in-place maxmum Tdis 77.5F with total precipitable water above sealevel of 322  inches.
The transpositioned maximum Tdis 76.5F with total precipitable water above sealevel of 3.07  inches.
The in-place storm elevationis 1,000 which subtracts  0.260 inches of precipitable water at T6.0F
The in-place storm elevationis 1000 which subtracts  0.280 inches of precipitable water at TI5F
The transposition storm elevationat 600 which subtracts 016 inches of precipitable water at T6.5F
The moisture inflow barrier height is G600 which subtracts 0.16 inches of precipitable water at 76.5F

The in-place maximization factor is 1.08 Iotzs: Storm representative Td valve was based on 24-hr surface
The transposition/elevation factor is 0.99 ww[ ""1_“‘!5 bat“'aa_“ Saptember lc'ﬂll_’lmg_ with Hysplit
The baier adjustment factor is 1.00 ‘backward tra]la-clmr_v_ Values wars ;ala::t.ac. in region where o
temperaturs did not vary mors than a degre= over a large arsa. Ussed
the averaze of KNMAT KPAN, KOZE.
The total adjustment factor is 1.06
|Observed Storm Depth-Area Duration
1 Hours ;| 6 Hours 12 Hours 18 Howrs | 24 Hours | 36 Houwrs | 48 Howrs | 60 Hours | 72 Howrs
10 sq miles 4.9 15.0 18.8 10.2 20.6 228 24.0 - 24.4
100 =q miles 2.7 10.5 15.6 16.3 18.8 20.5 212 - 21.8
200 sq miles 1.3 9.2 14.1 15.1 16.8 19.0 19.4 - 0.2
300 sg miles 1.8 7.1 10.6 12.2 14.3 15.8 16.1 - 17.2
1000 sq miles 1.2 5.5 8.1 0.8 10.7 13.0 13.2 - 14.5
2000 =q miles 1.0 38 5.2 7.4 8.2 9.6 10.9 - 12.2
3000 sq miles 0.6 2.2 3.0 4.9 5.7 7.2 7.8 - 8.8
10000 =g miles 0.3 1.5 1.9 3.1 4.0 4.7 4.8 - 6.1
20000 5q miles - - - - - - - - -
Adjusted Storm Depth-Area-Duration
1 Hours | 6 Hours 12 Hours 18 Hours | 24 Hours | 36 Hours | 48 Howrs | 60 Hours @ 72 Hours
10 sq miles 5.2 15.9 20.0 20.4 22.0 243 25.5 - 26.0
100 sq miles 2.9 11.2 la.a 17.3 20.0 21.8 226 - 232
200 sq miles 25 0.8 15.0 16.1 17.9 20.2 20.6 - 21.5
300 sq miles 1.9 7.5 11.3 13.0 152 16.8 17.1 - 18.3
1000 sq miles 1.3 5.8 8.6 10.4 114 13.8 14.1 - 154
2000 sg miles 1.1 4.0 5.6 7.0 8.7 10.2 11.6 - 13.0
3000 sq miles 0.6 2.4 32 52 6.1 7.6 8.3 - 0.4
10000 sq miles 0.4 L6 2.1 3.3 4.2 5.0 5.1 - 6.5
20000 5g miles - - - - - - - - -

Storm or Storm Center Name

SPAS 1218 - Georgia

Storm Date(s) 0/19-22/2008

Storm Type Synoptic

Storm Location 338TN 3476 W
Storm Center Elevation 1,000

|Precipitation Total & Duration (10 sq mi)

23.37 inches in 72 hours

Storm Eepresentative Td T60F
Storm Representative Td Location 3066 N 2542W
|In-place Mamimum Td TISF
| toisture Inflow Vector SSW @ 225
Iln—place Mamimization Factor 1.08
Temporal Transposition (Date) 3-Sep
Transposition Td Location MeN 36.16 W
Transposition Mammum Td T65F
Transposition Adjustment Factor 0.99
Grid Point Elevation 600
IInflow Barrier Height 600
Elevation Adjustment Factor 1.08
Total Adjustment Factor 1.00
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Douglasville, GA September 19, 2009 Moisture Inflow Analysis
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Storm 1218 - September 19 (1300 UTC) - September 22 (1200 UTC), 2009
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration {hours)
Area (mi?) 1 2 3 6 12 18 24 36 48 72 Total
0.4 5.94 8.62 12.98 17.36 20.31 21.07 22,82 23.83 2495 2537 2537
1 5.54 8.42 12.20 17.03 19.76 2042 21.29 22.97 2419 24 54 2454
10 4.90 717 10.39 14 .95 18.79 19.21 20.63 2280 2397 24 41 24 41
25 413 6.39 8.58 12.98 1777 18.25 20.18 22.26 2310 2363 2369
50 3.35 542 7.87 11.49 16.57 1760 19.63 2156 22 .41 22 89 2289
100 2.68 5.05 6.76 10.48 15.63 16.27 18.79 2048 21.24 21.7% 21.79
150 2.44 3.90 6.07 9.62 14.78 15.63 17.85 19.67 20.36 20.93 20.93
200 2.33 3.66 557 9.18 14.10 15.09 16.82 18.97 19.35 20.22 20.22
300 216 358 478 8.25 12.92 14.09 16.26 17.73 18.16 19.00 19.00
400 2.01 3.32 4.27 7.70 11.89 12 55 15.29 16.73 17.03 18.04 18.04
500 1.78 3.22 4.01 7.07 10.63 12.24 14.32 15.80 16.07 17.22 17.22
1,000 1.24 268 3.24 545 5.11 9.77 10.74 12.95 13.24 14 45 1448
2,000 1.00 2.02 2.50 3.75 522 7.40 8.15 9.62 10.93 12.17 1217
5,000 0.55 1.08 1.60 222 297 4.87 573 77 7.81 8.50 8.80
10,000 0.33 0.65 0.98 1.51 1.93 3.10 3.97 4.69 4.79 6.12 £.12
10,922 0.31 0.59 0.87 1.37 1.89 3.06 3.68 4.33 4.71 572 572

SPAS #1218 DAD Curves Zone 1
Sep 19-22, 2009

100,000 Thour
2-hour
—— 3-hour
10,000 —s— B-hour
—+— 12-hour
18-hour
24-hour
1,000 it Y5-h LI
‘-E i 43-hour
E g 72T
& o Total storm (72-hour)
100
10
1

Maximum Average Depth of Precipitation (inches)
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SPAS 1218 Storm Center Mass Curve: Zone 1
September 19 (1300 UTC) to September 22 (1200 UTC), 2008
Lat: 33.87 Lon: -84.76
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BE0"W 85°0WW 84°0"

35°0'N 35°0'N

34°0'N 34°0'N

8670 8570y 84=0y
Total 72-hour Rainfall (Inches)

09/19/2009 1300 UTC - 09/22/2009 1300 UTC
SPAS #1218

Rainfall in Inches

| RK []451-500[]e51-900 [ 1501-16.00 e Daily

B 103-150[]501-550[]901-950 [ 16.01-17.00 ® Hourly

B 151-200 ] 551-6.00[] 951-1000 [ 17.01-18.00 8 Hourly Pseudo

[ 201-250 [] 6.01-6.50 [O] 10.01-11.00 [0 18.01-19.00 @ Supplemental

[ 251-3.00 ] 6.51-7.00 [ 11.01-12.00 [[] 19.01-20.00 ¢ Supplemental Estimated
[ 3.01-350 [ 7.01-7.50 [l 12.01-13.00 [] 20.01-22.00 [_] DAD Zones

[] 351-4.00 ] 7.51-28.00 [l 13.01-14.00 [_] 22.01- 24.00

[] 4.01-450 ] 8.01-850 [l 14.01-15.00 [_] 24.01- 26.00 SMETSTAT

DX 02071
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Warner Park, TN April 30, 2010

Transpositioned Grid Points: All
Storm Type: Synoptic/Convective
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Storm Name:

SPAS 1208 - Warner Park, TN

Storm Date: 5/1-3/2010 Storm Adjustment for Grid Point 15
AWA Analysis Date: {2/20/2013
Temporal Transposition Date 15-May
Lat Long Moisture Inflow Direction: S85W @ 360  miles
Storm center location 3606 N B6.91W (Grid Point Elevation 200 feet
Storm Rep Td location 3L50N  90.00 W Storm Flevation 600 feet
Transposition Td location 36.44N  BSOOW Storm Duration 12 hours
Grid point location 41L.00N 8200 W
The storm representative Tdis  75.0F with total precipitable water above sea level of 2.85 inches.
The in-place maximum Tdis 76.5F with total precipitable water above sealevel of 3.07  inches.
The transpositioned maximum Tdis  74.5F with total precipitable water above sea level of 2.79  inches.
The in-place storm elevation is 600 which subtracts ~ 0.15 inches of precipitable water at 75.0F
The in-place storm elevation is G600 which subtracts (.16 inches of precipitable water at T6.5F
The transposition storm elevation at 900 which subtracts ~ 0.23 inches of precipitable water at T45F
The moisture inflow barrer heizght is 200 which subtracts ~ 0.23 inches of precipitable water at 74.5F

The in-place maximization factor is 1.08 Motes: Storm representative Td value was based on 12-hr surface

The transposition/elevation factor is 0.88 "‘a‘m' "ﬂ?ibat“'ammna}j 1 ’1“_“5 with Hysplit bad:""“_d
The basrier adjustment factor is L.00 trajectory. Values wars selzcted in ragion \'-'l'tara temperature did not

vary more than a degree over 2 large area. Usad an average of

ETAN, KMCE, KHEG, 2nd KASD.
The total adjustment factor is 0.95
‘Observed Storm Depth-Area-Duration

1 Hours | 6 Howrs 12 Hours 18 Hours | 24 Hours | 36 Hows | 48 Howrs | 60 Howrs : 72 Howrs

10 sq miles 44 15.0 17.3 18.0 18.1 19.0 19.2 19.4 -

100 =q miles 37 132 15.9 16.5 16.6 18.3 18.5 18.7 -

200 sq miles 34 12.2 15.0 15.6 158 17.8 18.1 18.3 -

300 sq miles 1.8 10.6 13.5 14.3 14.6 16.8 174 17.7 -

1000 sq miles 2.3 2.0 12.6 13.3 13.5 16.4 16.9 17.1 -

2000 sq miles 1.8 7.4 11.1 12.0 12.6 15.7 16.1 16.4 -

3000 sq miles 14 5.2 0.2 10.3 10.9 14.1 14.8 15.0 -

10000 sq miles 1.0 38 74 34 8.6 12.2 13.0 13.1 -

20000 sg miles 0.7 2.9 5.4 6.3 7.2 10.2 11.0 11.2 -

Adjusted Storm Depth-Area-Duration

1 Hours | 6 Howrs 12 Hours 18 Hours | 24 Hours : 36 Hows | 48 Howrs | 60 Howrs : 72 Howrs

10 sq miles 4.2 14.2 16.4 17.0 17.1 18.1 18.2 18.4 -

100 =q miles 3.5 12.5 15.1 15.7 15.8 174 17.6 17.7 -

200 sq miles 33 11.5 14.2 148 15.0 16.8 17.2 17.4 -

300 sq miles 2.7 10.1 12.8 13.6 13.9 16.0 16.5 16.8 -

1000 sq miles 22 8.5 11.9 12.6 12.8 15.5 16.0 16.2 -

2000 sg miles 1.7 7.0 10.5 11.3 12.0 14.9 15.3 15.5 -

3000 sq miles 1.3 5.0 8.8 9.8 10.4 13.4 14.0 14.2 -

10000 sq miles 0.9 3.6 7.0 8.0 8.2 11.6 12.3 12.4 -

20000 sg miles 0.6 1.8 5.2 6.0 6.8 9.7 10.5 10.6 -

Storm or Storm Center Name

SPAS 1208 - Warner Park, TN

Storm Date{s) 3/1-3/2010

Storm Type Synoptic

Storm Location 36.06 N 23691W
Storm Center Elevation 600 feet
Precipitation Total & Duration 12.71 inches in 60 hours
Storm Representative Td 15.0F

Storm Representative Td Location 31.50N 0.00 W
In-place Maxmum Td 165F

Moisture Inflow Vector SSW @ 360

In-place Maximization Factor 1.08

Temporal Transposition (Date) 13-May

Transposition Td Location 3644 N 85.00W
Transposition Mammum Td T45F

Transposition Adjustment Factor 0.88

Grid Point 15 Elevation 200 feet
Inflow Barrier Height 200 feet
Barrier Adjustment Factor 1.00

Total Adjustment Factor 0.95
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Warner Park, TN April 30, 2010 Moisture Inflow Analysis
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Storm 1208 - May 1 (0100 UTC) - May 3 (1200 UTC), 2010
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHE 8)

Duration (hours)

Area (mi?) 1 3 G 12 18 24 36 43 &0 Total
0 4 .63 8.92 16.31 1797 18.33 18.39 19.36 19.66 19.71 19.71
1 4 58 8.62 16.06 17.52 18.03 18.12 19.11 19.38 19 .45 19.45
10 4.44 8.81 14.98 17.31 17.97 18.06 19.04 19.15 19.43 19.43
25 429 8.61 14 66 17.08 17.69 178 168.91 19.05 19.24 19.24
50 4.04 8.25 14.12 16.7 17.2 17.33 18.67 18.82 19.01 19.01
100 3.72 7.72 13.21 15.9 16.52 16.63 18.31 18.51 18.71 18.71
150 3.58 7.37 12.62 16.37 16.04 16.07 17.91 18.35 18.48 18.48
200 3.43 712 12.18 14.99 15 57 15.78 17.75 18.11 18.32 18.32
300 3.16 6.72 11.56 14 47 16.07 16.28 17.33 17.85 18.05 18.05
400 297 6.44 11.07 14.08 14 .65 14.91 16.9 17.65 17 .85 17.85
500 2.81 6.19 10.63 13.52 14 .34 14 61 16.84 174 17.67 17 67
1,000 227 5.26 5.99 12.55 13.27 13.5 16.39 16.86 17.05 17.05
2,000 1.79 419 7.41 11.11 11.96 12 62 16572 16.14 16.37 16.37
5,000 1.38 3 523 924 10.3 10.93 1412 14.79 15 15.00
10,000 0.99 2.28 3.76 7.39 8.42 8.64 12.21 13 13.13 13.13
20,000 (.66 1.6 2.93 544 6.33 7.16 10.24 11.04 11.15 11.15
50,000 0.32 0.88 1.58 3.19 4.08 4.59 6.63 7.63 7.75 7.75
SPAS1208 DAD Curves Zone 1
May 1-3, 2010
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Incremental Precipitation (inches)
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SPAS 1208 Storm Center Mass Curve: Zone 1
May 1 (0100 UTC) to June 3 (1200 UTC), 2010
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90 89 887 87 8B 857/

37°N

36°N:

8T 8B 857

90 8a%Y 88™Y
N ISOHYETAL FROM SPAS #1208 T
A Total 60-hour Rainfall (inches)
Precipitaiton (inches) 05/01/2010 0100 UTC - 05/03/2010 1200 UTC
W <=150 []401-450[J9.01-1000 M 1501-1600 e Daily e 7 O gnciana i~ 10
M 151-200[] 451-5.00 [[] 10.01-11.00 [l 16.01-17.00 ® Hourly Ky

W 201-250 ] 5.01-6.00 [ 11.01-12.00 [[] 17.01-18.00 © Hourly Est. » Tennessee
ansas
[ 251-300 [] 6.01-7.00 [ 12.01-13.00 [ ] 18.01-19.00 ® Hourly Est. Pseudo Carolina
Wississippi
[ 3.01-350 [ 7.01-8.00 Il 13.01-14.00 [ ] 19.01-19.71 8 Hourly Pseudo ok {A‘abamax oorgis
[13.51-4.00 [] 8.01-9.00 M 14.01-15.00 * US Radar Site ¢ Supplemental —
[[] DAD Zone ¢ Supplemental Est. TmEE
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Dubuque, TA July 27, 2011

Transpositioned Grid Points: 1-3, 6-23
Storm Type: Synoptic/Convective
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Storm Name: SPAS 1220 Dubuque, LA
Storm Date: 7/27-28/2011 Storm Adjustment for Grid Point 15
AWA Analysis Date: i2/20/2013
Temporal Transposition Date 15-Jul
Lat Long Moisture Inflow Direction: SSE@ 105 miles
Storm center location 424N 9075 W Grid Point Elevation 200 feet
Storm Rep dew point location 40.95N  9027TW Storm Elevation 200 feet
Transposition dewpoint location 3951N  8I52W Storm Duration 12 hours
Grid point location 41.00N 82,00 W
The storm representative dew pointis  79.0F with total precipitable water above sealevel of 344  inches.
The in-place maximum dew pointis  8LOF with total precipitable water above sea level of 3.76  inches.
The transpositioned maximum dew pointis  78.0F with total precipitable water above sea level of 329  inches.
The in-place storm elevation is 200 which subtracts  0.260 inches of precipitable water at T9.0F
The in-place storm elevation is 900 which subtracts  0.280 inches of precipitable water at 81.0F
The transposition basin elevation at 200 which subtracts 0,250 inches of precipitable water at T8.0F
The inflow barner'basin elevation height is 900 which subtracts  0.250 inches of precipitable water at T8.0F

The in-place stonn maximization factor is 1.00 Notes: DAD values taken from SPAS 1220. Storm representative
The transposition/elevation to basin factor is 0.87 dew point value was based on maximum 12-hr Td values between
The barrier adjustment factor is 1.00 July 23-28, 2011 at WBAN 04049, 14842, and 14923,
The total adjustment factoris 0.96
Ohserved Storm Depth-Area-Duration

1 Hours 3 Hours 6 Hours 12Hours | 18Hows { 24 Hours | 36 Howrs | 48 Howrs | 72 Howrs

1 5 miles 4.1 2.1 10.6 14.4 14.7 14.7

10 sq miles 3.0 8.6 10.2 13.7 14.4 14.5

100 =g miles 2.9 5.7 9.1 12.4 132 13.3

200 sq miles 2.3 5.6 8.8 11.9 12.6 12.7

300 sg miles 2.1 4.6 7.0 10.9 11.7 11.7

1000 sq miles 1.7 3.9 7.0 9.6 10.2 10.4

2000 sg miles 1.3 3.0 5.2 7.7 8.4 8.6

5000 sq miles 0.7 L6 33 4.9 5.4 5.9

10000 =q miles 0.4 L0 1.9 2.0 3.5 a8

20000 sq miles
Adjusted Storm Depth-Area-Duration

1 Hours 3 Hours 6 Hours 12Hours | 18 Howrs ;| 24 Hours | 36 Hours | 48 Howrs @ 72 Hours

1 5q miles 3.0 8.7 10.1 13.7 14.1 14.1

10 =g miles 3.7 8.2 9.8 13.1 13.7 13.9

100 sq miles 2.7 5.4 8.7 11.9 12.6 12.7

200 sg miles 22 5.4 8.5 11.4 12,1 12.1

500 sq miles 2.0 4.4 7.6 10.4 11.1 11.2

1000 sq miles 1.6 a7 6.7 9.2 9.7 2.9

2000 sq miles 12 2.8 5.0 73 8.0 83

3000 sq miles 0.7 L6 32 4.6 5.2 5.6

10000 sgq miles 0.4 0.9 1.8 2.8 33 3.6

20000 sq miles

Storm or Storm Center Name

SPAS 1220 Dubugque, IA

Storm Date(s) 7/27-28/2011

Storm Type MCC

Storm Location 424N 00.73 W
Storm Center Elevation 000

Precipitation Total & Duration

13.14 Inches 24-hours

Storm Representative Dewpoint 19.0F 12
Storm Representative Dewpoint Location 4083 N 202TW
Mazximum Dewpoint 810F

Moisture Inflow Vector SSE @ 105 Miles
In-place Maximization Factor 1.09

Temporal Transposition (Date) 13-Tul

Transposition Dewpoint Location 39351N 8252 W
Transposition Maxmum Dewpoint J18.0F

Transposition Adjustment Factor 0.87

Grid Point Elevation 200

Inflow Barrier Height 200

Elevation Adjustment Factor L.00

Total Adjustment Factor 0.96
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Dubuque, IA July 27, 2011 Moisture Inflow Analysis
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Storm 1220 - July 27 (2100 UTC) - July 28 (2000 UTC), 2011
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
Duration {hours)
Area (mi?) 1 2 3 ; 12 18 24 Total
0.4 4.2 £.92 §.38 10.9 14.8 1514 1514 1514
1 4.1 6.76 913 10.6 1437 14.72 14.73 14.73
10 3.86 626 8.56 10.24 13.74 14.38 14.5 1450
25 35 582 7.83 §.32 13.14 13.94 14 14.00
50 312 541 715 9.26 12.68 13.59 13.64 13.64
100 286 5.01 5.69 913 12.42 1317 13.25 13.25
150 262 475 5.68 8.98 12 1287 12.93 12.93
200 234 4.53 5.63 8.84 11.82 12.63 12.7 12.70
300 2.24 4.1 494 8.56 11.51 12.26 12.33 12.33
400 215 3.98 4.82 7.97 11.22 11.97 12.02 12.02
500 2.06 3.78 458 78 10.92 11.65 1.7 11.70
1,000 1.71 3.1 38 5.99 9.62 1019 10.38 10.38
2,000 1.3 218 2.98 52 T.67 a4 8.63 8.63
5,000 0.68 1.1 1.64 3.33 4. 86 544 591 591
10,000 0.39 0.71 0.99 1.92 2.91 3.49 38 3.80
12,295 0.31 06 0.86 1.69 263 3.06 3.07 3.07
SPAS 1220 DAD Curves Zone 1
July 27-28, 2011
1,000,000
—+— 1-hour
2-hour
100,000 -
——3-hour
10,000 - —s—6&-hour
& 12-hour
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O Total storm (24-
hour)

Maximum Average Depth of Precipitation (inches)
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Incrernental Precipitation (inches)

SPAS 1220 Storm Center Mass Curve: Zone 1
July 27 (2100 UTC) to July 2B (2000 UTC]), 2011
Lat: 42 44 Lon:-90.75
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43°0'N

42°0'N

410N

920" 91°0"W

A Total 24-hour Precipitation

July 27, 2011 2100 UTC - July 28, 2011 2000 UTC
SPAS #1220

Precipitation (inches)

Moo [J151-200[]351-4.00[] 601-7.00 [ 11.01-12.00 ] 15.01-16.00 © Daily

W 001-050 []201-250[] 401- 450 [ 7.01-800 [ 12.01-13.00
[ os1-1.00[]251-300[] 451-5.00 [l 801-10.00 []13.01-14.00
[ 1.01- 150 [[] 3.01- 3.50 [ ] 5.01- 6.00 [} 10.01 - 11.00 [_] 14.01 - 15.00
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