Virginia Storm List Appendix F

This appendix contains all the storm data used to adjust each storm in-place. Information is provided for
each storm of the SPAS analyzed data, the information used to locate the storm representative dew
point/SST location, and other pertinent information regarding the In-place storm representative dew point
and rainfall. The adjustments applied to each storm to each grid point to calculate the MTF, OTF, and
TAF over the entire Virginia domain are contained in the PMP Tool database as described in Section 5.6
of the calculation.

Each storm spreadsheet in this appendix provides information on the location of the storm representative
dew point/SST location (in latitude and longitude) and the value derived at that location. All storm
representative values have been reviewed and accepted as appropriate by the Review Board. To
complete the IPMF calculation, the climatological maximum dew point/SST value at the same location as
the storm representative value must be determined after applying the 15 day towards the warm season
temporal adjustment (See Equation 4 of the calculation). This calculation was completed for this study
using an automated process in GIS and can be verified using the GIS database of climatological
maximum dew point and SST data included in this calculation. As an alternative, a user can utilize the
maps in Appendix B. All maps are developed as representing the 15th of the month. In this scenario, the
user would note the latitude and longitude location of the storm representative value and the temporal
transposition date. Then, go to the map or maps representing the temporal transposition date. For
example, if the temporal transposition date was September 15th for a given storm, only the September
monthly data would be required. However, if the temporal transposition date was October 5th, then both
the September and October monthly maps would be required and the climatological maximum value
would represent 1/3rd October and 2/3rd September.

In this appendix, daily synoptic weather maps are provided for a period starting a few days before each
storm and continuing to a few days after each storm. Daily weather maps covering the period from 1871
through 2002 are from the U.S. Daily Weather Maps Archive, NOAA Climate Database Modernization
Program (CDMP), National Climatic Data Center, Asheville, NC, and the NOAA Central Library Data
Imaging Project. Daily synoptic weather maps from 2002 through 2014 are from the NOAA Weather
Prediction Center Daily Weather Maps web page, http://www.hpc.ncep.noaa.gov/dailywxmap/index.html.

For all storms which had a USACE Storm Studies analysis completed, those pertinent data sheet pages
are included. These data came from the USACE Storm Rainfall in the United States, Depth-Area-
Duration Data files (USACE, 1973). In addition, there are several storms which include a hand drawn
transposition limit map complete by the NWS. These maps were recovered from the HydroMeteorological
Design Studies Center office in Silver Spring, MD and are archived on AWA's server. Descriptions of
transposition limits of key storms are contained in several HMRs (e.g. HMR 52 Figure 26 and HMR 53
Table 2 (Ho and Reidel, 1980)).


http://www.ncdc.noaa.gov/oa/climate/cdmp/cdmp.html
http://www.ncdc.noaa.gov/oa/climate/cdmp/cdmp.html
http://www.hpc.ncep.noaa.gov/dailywxmap/index.html

Table F.1 Short storm list used for PMP Development-general storms. Maximum Total Storm
Rainfall is the location with the largest rainfall accumulation for the total storm duration.

Storm Name
WELLSBORO
VADE MECUM
ELBA
FAIRFIELD
PINKHAM NOTCH
PINKHAM NOTCH
PADDY MOUNTAIN
MCKENZIE
BLUE RIDGE DIVIDE

HEMPSTEAD
BIG MEADOWS
WARNER
COLLINSVILLE
HARRISONBURG DAM
ROSMAN
ROSMAN

EDGERTON
BURTON DAM
BURNSVILLE
MONTEBELLO
HALIFAX
TAMAQUA
DOUGLASVILLE
WARNER PARK
NEW BERN

State
PA
NC
AL
X
NH
NH
WV
™
NC
X
VA
OK

L
LA
NC
NC
MO
GA
™
VA
VT
PA
GA
™
NC

Lat
41.7042
363100

31.363
31.680
44246
44 246
39.0200
36.4400
350375
30.130
385458
35479
38671
31.788
37.7375
35.1458
40.413
34796
34 8375
37.813
2.7700
41.6750
33.870
36.0611
351750

Lon
-77.2292
-80.2800

-86.121
-96.130
-71.22
71221
-78.5600
-87.9100
-83.0792
-96.054
-78.4042
-95.329
-90.004
-91 813
-81.5958
-82 8042
-95.513
-83.696
-88.3958
-79.163
500
750
-84 769
-86.9056
-77.2150
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Year
1889
1908
1929
1932
1936
1936
1936
1937
1940
1940
1942
1943
1946
1953
1964
1964
1965
1967
1973
1985
2005
2006
2009
2010
2010

Max
Month Day Rainfall

5 30 10.11
8 23 18.00
3 12 29.73
9 2 19.58
3 9 9.70
3 16 12.37
3 16 832
1 17 19.86
8 2 14.09
11 22 21.29
10 12 19.77
5 6 25.24
8 12 19.07
5 11 2534
9 26 .22
9 26 17.86
7 18 20.76
8 21 18.42
3 14 12.15
11 1 22.56
10 7 15.40
6 26 12.2
9 19 2537
4 19.71
9 27 23.44

Precipitation
Source
SPAS 1339
SPAS 1514
SPAS 1305
SPAS 1428
SPAS 1194
SPAS 1195 Zone 1
SPAS 1195 Zone 2
SPAS 1311
SPAS 1346
SPAS 1430
SPAS 1340
SPAS 1431
SPAS 1433
SPAS 1435
SPAS 1312A Zone 1
SPAS 1312A Zone 2
SPAS 1183
SPAS 1380
SPAS 1357
SPAS 1533
SPAS 1201
SPAS 1047
SPAS 1218
SPAS 1208
SPAS 1350




Table F.2 Short storm list used for PMP Development-local storms. Maximum Total Storm
Rainfall is the location with the largest rainfall accumulation for the total storm duration.

Storm Name
JEWELL
COOPER

JOHNSON CITY
BOYDEN
SIMPSON

EWAN
HATLLETT

SMETHPORT

BIG MEADOWS
MOUNDS

GLENVILLE

HOLT

LITTLE RIVER

ROSEDALE

COEBURN
JOHNSTOWN
DANDRIDGE

RAPIDAN

REDBANK

SPARTA

TABERNACLE

DELAWARE COUNTY

ISLIP

State
MD
MI
™
IA
KY
NI
OK
PA
VA
OK
WV
MO
VA
™
VA
PA
™
VA
PA
NI
NI
NY
NY

Lat
38.7300
42371
36.3042
43196
38.104
39688
36.246
418722
38.5458
35.846
38.8950
39.454
388625
36.1792
372792
40.3958
37.2625
384150
41.2600
41.030
30.881
42010
40.805

Lon
-76.5700
-85.588
-82.0625
-95.996
-83.296
-75.181
-96.613
-782771
-78.4042
-96.071
-80.7708
-94.329
-79.1875
-84.2292
-81.8042
-78.9542
-84.9708
-78.3350
-79.1600
-74.640
-74.690
-74.900
-73.065

Year
1897
1914
1924
1926
1939
1940
1940
1942
1942
1943
1943
1947
1949
1965
1977
1977
1984
1995
1996
2000
2004
2007
2014

Month Day Rainfall
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15.88
13.39
16.14
2422
20.82
2430
24.00
3491
19.77
19.27
15.04
17.62
1513
13.32
15.66
12.64
9.62
2839
9.42
16.70
15.63
11.69
14.23

Precipitation
Source
SPAS 1489
SPAS 1426
SPAS 1343
SPAS 1427
SPAS 1344
SPAS 1534
SPAS 1429 Zone 2
SPAS 1345
SPAS 1340
SPAS 1432
SPAS 1536
SPAS 1434
SPAS 1546
SPAS 1402 Zone 2
SPAS 1362
SPAS 1550
SPAS 1376
SPAS 1406
SPAS 1548
SPAS 1017
SPAS 1040
SPAS 1049
SPAS 1415




Table F.3 Short storm list used for PMP Development-tropical storms. Maximum Total Storm
Rainfall is the location with the largest rainfall accumulation for the total storm duration.

Storm Name
ST GEORGE
ALTA PASS
KINGSTREE
GLENVILLE
GLENVILLE
MONCURE
SETTLE
EASTON
MT MITCHELL
SLIDE MOUNTAIN
WESTFIELD
WEST SHOKAN
ROSMAN
TYRO
ZERBE
AMERICUS
ANTREVILLE
SOUTHPORT 5 N
YORKTOWN
POMTON LAKE
CATRO
PINKHAM NOTCH
MT MANSFIELD
EDENTON
UPPER SHERANDO
MONTGOMERY DAM
MONTEGOMERY DAM
RICHMOND
RALEIGH
MAPLECREST
HARRISBURG

State
GA
NC
NC
GA
GA
NC
NC
MD
NC
NY
MA
NY
NC
VA
PA
GA
sC
NC
VA
NI
NY
NH
VT

VA
PA
PA

NC

NY
PA

Lat
30521
358792
33.6625
34 8600
34.8833
35.600
35.9500
38 8600
363000
42.017
42120
41.950
351375
37.8125
40.5375
32.096
34 855
340050
37.2750
40995
42.295
44 260
44,5300
358625
37913
40.6450
40 605
37.7050
34340
42,300
399850

Lon

-82.020
-81 8708
-79.8292
-84 2900
-84.2833
-79.070
-80.7000
-76.0700
-81 4500
-74.417
-72.700
-74.320
-82 8375
-79.0042
-76.6208
-84.22

-82.225
-77.9950
-76.5550
-74 285
-74.005
-71.340
-72.8100
-76.5042
-79.029
-80.3850
-76.465
-77.3750
-81.010
-74.160
-76.4950

Year
1911
1916
1916
1929
1929
1929
1929
1935
1940
1955
1955
1955
1964
1969
1972
1994
1995
1999
1999
1999
1999
1999
1999
2003
2003
2004
2004
2004
2006
2011
2011

Max
Month Day Rainfall

8 28 19.10
7 13 2490
7 13 16.79
9 23 21.20
9 23 20.88
9 29 11.55
9 29 9.97
9 4 17.00
8 10 2027
8 11 14.70
8 17 20.09
10 14 18.50
10 3 17.53
8 19 27.23
6 18 18.79
7 4 28.09
8 26 19.99
9 14 2430
9 14 19.22
9 15 14.62
9 15 11.71
9 15 10.55
9 15 11.35
9 17 7.96
9 17 2022
9 18 879
9 18 8.80
8 30 14.38
6 13 9.32
8 27 2291
9 4 18.32

Precipitation
Source
SPAS 1515
SPAS 1299 Zone 1
SPAS 1299 Zone 2
SPAS 1516
SPAS 1516 Zone 2
SPAS 1517 Zone 2
SPAS 1517 Zone 3
SPAS 1490
SPAS 1342
SPAS 1003
SPAS 1243
SPAS 1006
SPAS 1312B Zone 2
SPAS 1491
SPAS 1276
SPAS 1317
SPAS 1373
SPAS 1552 Zone 1
SPAS 1552 Zone 2
SPAS 1552 Zone 3
SPAS 1552 Zone 4
SPAS 1198 Zone 1
SPAS 1198 Zone 2
SPAS 1535 Zone 1
SPAS 1535 Zone 2
SPAS 1275
SPAS 1275 Zone 2
SPAS 1551
SPAS 1526
SPAS 122
SPAS 1298
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General Storms



Storm Precipitation Analysis System (SPAS) For Storm #1339
SPAS Analysis

General Storm Location: Northeastern United States, Johnstown Flood
Storm Dates: May 29 (0600) - June 3 (0500), 1889
Event: Flash Flood Event
DAD Zone 1
Latitude: 41.7042
Longitude: -77.2292
Max. Grid Rainfall Amount: 10.11"
Max. Observed Rainfall Amount: 9.80"
Number of Stations: 176 (33 Daily, 5 Hourly, and 138 Supplemental)
SPAS Version: 9.5
Basemap: Monthly Weather Report Isohyetal Grid
Spatial resolution: 00:00:30 (~ 0.30 mi?)
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on hourly data, daily data, and supplemental station. We
have a high degree of confidence in the station based storm total results, the spatial pattern is dependent

on the basemap, and the timing is based on hourly stations.



Storm Name: SPAS 1339 -Wellsboro, PA

Storm Date: 5/29-6/3/1889

11/14/2015

AWA Analysis Date:

Storm Adjustment for Virginia

Temporal Transposition Date 15-Jun
Lat Long Moisture Inflow Direction SSE @ 535 miles
Storm Center Location 4170N 7723 W Basin Average Elevation N/A feet
Storm Rep SST Location 3400N  76.00 W Storm Center Elevation 1,800 feet
Transposition SST Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative SSTis  76.0 F with total precipitable water above sea level of 2.99  inches.
The in-place maximum SSTis 80.0 F with total precipitable water above sea level of 3.60 inches.
The transpositioned maximum SST is 0.0 with total precipitable water above sea level of #N/A  inches.
The in-place storm elevationis 1,800 feet which subtracts  0.45 inches of precipitable water at 76.0 F
The in-place storm elevationis 1,800 feet which subtracts  0.52 inches of precipitable water at 80.0 F
The transposition basin elevation at N/A feet which subtracts XXX inches of precipitable water at 0.0
The inflow barrier/basin elevation height is N/A feet which subtracts ~ x.xx inches of precipitable water at 0.0

The in-place storm maximization factor is 1.21 Notes: DAD values taken from USACE SA 1-1. Used SST
The transposition/elevation to basin factor is~ #N/A values on May 31.
The barrier adjustment factor is " OENIA
The total adjustment factoris ~ #N/A
Observed Storm Depth-Area-Duration
6 Hours | 12 Hours | 18 Hours | 24 Hours | 48 Hours | 72 Hours | 96 Hours [120 Hours
10 sq miles 7.4 8.6 9.1 9.2 9.8 9.8 9.8 9.8
100 sq miles 7.2 8.3 8.9 9.0 9.6 9.6 9.6 9.6
200 sq miles 7.1 8.2 8.7 8.8 9.4 9.4 9.4 9.4
500 sq miles 7.0 8.0 8.5 8.6 9.1 9.1 9.1 9.1
1000 sq miles 6.7 7.7 8.2 8.3 8.8 8.8 8.8 8.8
2000 sq miles 5.8 6.5 7.7 7.8 8.5 8.5 8.5 8.5
5000 sg miles 3.9 4.9 6.4 6.8 8.1 8.1 8.1 8.1
10000 sq miles 2.8 4.0 5.0 5.7 7.7 7.7 7.7 7.7
20000 sq miles 2.1 3.2 4.0 4.7 7.0 7.0 7.0 7.0
50000 sq miles 1.4 2.4 31 3.6 5.6 5.6 5.6 5.6
82000 sq miles 1.0 1.8 2.4 2.8 4.4 4.4 4.4 4.4
Storm or Storm Center Name SPAS 1339 -Wellsboro, PA
Storm Date(s) 5/29-6/3/1889
Storm Type Synoptic
Storm Location 4170N  77.23W
Storm Center Elevation 1,800
Precipitation Total & Duration 10.11 Inches 120-hours
Storm Representative SST 76.0 F 24
Storm Representative SST Location 3400N 76.00 W May June
Maximum SST 80.0F 80.5
Moisture Inflow Vector SSE @ 535
In-place Maximization Factor 1.21
Temporal Transposition Date 15-Jun
Transposition SST Location
Transposition Maximum SST
Transposition Adjustment Factor HN/A
Awverage Basin Elevation N/A
Highest Elevation in Basin N/A
Inflow Barrier Height N/A
Barrier Adjustment Factor HN/A
Total Adjustment Factor HN/A




Storm 1339 - May 29 (0600 UTC) - June 3 (0500 UTC), 1889

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

- Duration (hours)
Area (mi) 3 6 12 18 24 36 48 60 72 120 | Total
0.3 1.96 5.67 8.04 9.31 9.44 9.44 9.96 10.11 10.11 10.11 10.11 10.11
1 1.96 5.67 8.04 9.31 9.44 9.44 9.95 10.11 10.11 10.11 10.11 10.11
10 1.96 5.66 8.03 9.30 9.42 9.43 9.94 10.10 10.10 10.10 10.10 10.10
25 1.95 5.65 8.02 9.28 9.40 9.40 9.92 10.08 10.08 10.08 10.08 10.08
50 1.95 5.63 7.99 9.25 9.37 9.37 9.89 10.04 10.04 10.04 10.04 10.04
100 1.93 5.59 7.93 9.18 9.30 9.30 9.82 9.97 9.97 9.97 9.97 9.97
200 1.90 5.50 7.80 8.89 9.16 9.16 9.34 9.55 9.55 9.55 9.83 9.83
300 1.87 5.41 7.67 8.88 9.01 9.01 9.33 9.55 9.55 9.55 9.69 9.69
400 1.83 5.31 7.54 8.65 8.86 8.86 9.33 9.55 9.55 9.55 9.55 9.55
500 1.81 5.22 7.41 8.40 8.41 8.72 9.32 9.42 9.42 9.42 9.51 9.51
1,000 1.70 4.91 6.98 7.91 8.00 8.00 9.10 9.10 9.10 9.10 9.31 9.31
2,000 1.51 4.49 6.40 7.33 7.42 7.56 8.90 8.93 8.93 8.93 8.96 8.96
5,000 1.23 3.70 4.87 6.12 6.47 6.72 8.43 8.43 8.43 8.43 8.51 8.51
10,000 0.95 2.85 4.03 5.61 5.66 6.08 7.91 7.93 7.93 7.93 7.96 7.96
20,000 0.77 2.31 3.20 4.28 4.88 5.06 6.82 6.84 6.84 6.84 7.13 7.13
27,000 0.61 1.84 2.74 4.14 4.45 4.74 6.58 6.59 6.59 6.59 6.62 6.62
50,000 0.32 1.38 1.90 2.98 3.22 3.56 5.37 5.40 5.40 5.40 5.41 5.41
100,000 0.30 0.68 1.07 2.01 2.02 2.41 3.68 3.69 3.69 3.69 3.87 3.87
139,777 0.22 0.66 1.04 1.62 1.72 2.00 3.00 3.02 3.02 3.02 3.02 3.02
SPAS #1339 DAD Curves Zone 1
May 29 - June 3, 1889
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SPAS 1339 Storm Center Mass Curve Zone 1

May 29 (0600UTC) to June 3 (0500UTC), 1889
Lat: 41,7041 7 Lon:-77.2291 7
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QEPARTMENT OF THE ASMY
STORM STUDIES

=~ PERTINENT DATA SHEET (rev.)

Storm of 30 May- 1 June 188
e N T W e | ssignment Sy
Lmi’n P‘o. udo’ v‘o, wo v.
Study Prepared by:
2 2n Liddle Atlantic Division
f—— ; Daltimore District Office
= %
Part I Reviewed by H.M. Sec.
Weather Bureau, 7/15/41
Part II Approved by Office, Chief
of Engineers for Distribution
-LEGEND- of Factual Data, 3/29/43
-t m- covarad by Remarks: Center at
S e W
#-inen lsohyar. " LOCATION MAP e g
DATA AND COMPUTATIONS COMPILED
PART I
Preliminary isohyetal map, in 1 3heet , scaie  1:2,500,000
Precipitation data and mass curves: (Number of Sheets)
Form 5001-C (Hourly precip. dctl) ...................... -
Form 500i-B (24-hour * O Y o e i 22
Form 5001-D (* * * s i e i -
Miscl. precip. records, meteorological date, etC. . - - - - . -
Form 5002 (Mass rainfall curves)__ __ __ . ___________. 22
PART I
Final isohyetal maps, in ; sheet , scale 142,500,000
Data and computation sheets:
Form S-10 (Data from mass rainfall curves)_ __________._. 3
Form S-11 (Depth-area data from isohyetal map)_ . _______ 1
Form S-12 (Maximum depth-duration dete)_ . _______. 5
Maximum duration-depth-area curves. .- 1
Data relating to periods of maximum rainfoll . ... 1
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area in Sq. Mi. Duration of Rainfall in Hours
G 12 | 18 36 | 48 | 60
10 | 7.4| 8.6| 9.1| 9.2| 9.2| 9.7| 9.8| 9.8
100 | 7.2| 8.3| 8.9| 9.0| 9.0| 9.5| 9.6| 9.8
200 | 7.1| 8.2| 8.7 8.8| 8.8| 9.3| 9.4| 9.4
500 | 7.0| 8.0| 8.5| 8.8| 8.6| 9.0| 9.1 9.1
1,000 | 6.7 7.7| 8.2| 8.3| 8.8| 8.7| 8.8| 8.8
2,000 | 5.8| 6.5| 7.7| 7.8| 8.0| 8.4| B.6| 8.5
5,00 | 5.9| 49| 6.4| 6.8| 7.56| 8.0| 8.1| 8.1
10,000 | 2.8 | 4.0| 5.0 5.7| 7.0| 7.6| 7.7| 7.7
20,000 | 2.1 | 3.2| 4.0 4.7| 6.3| 6.8| 7.0} 7.0
50,000 | 1.4 2.4| 3.1 3.6| 4.8| 5.4| 6.6| 5.6
82,000 | 1.0 | 1.8| 2.4 | 2.8| 3.7| 4.1 | 4.4| 4.4
Form S-2
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SPAS 1339 Wellsboro, PA Storm Analysis
May 31, 1889
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Storm Precipitation Analysis System (SPAS) For Storm #1514
SPAS Analysis

General Storm Location: Vade Mecum, NC
Storm Dates: August 23-28, 1908
Event: Extreme precipitation event
DAD Zone 1

Latitude: 36.3125

Longitude: -80.2792

Max. Grid Rainfall Amount: 17.91”
Number of Stations: 175
SPAS Version: 10.0

Base Map Used: Combination basemap blending the Prism Conus 2-year 24-hour climatological base

map with the isohyetals from the USACE report.
Spatial resolution: 0.2697

Radar Included: No

Depth-Area-Duration (DAD) analysis: No

Reliability of Results: Six of the seven hourly stations were manually digitized from the pertinent data
sheet of the SA 2-6 CORPS of engineers report. Given that two of the six digitized stations were recorder
stations in addition to the one hourly station from NCDC, the data is considered highly reliable. 38 of the
50, or roughly 76% of the supplemental stations were converted from daily due to the need for an
additional day’s observation. The daily timing of these 38 stations was preserved, meaning that even
though they were in the supplemental file they were still, by definition, daily stations. With all of the data
being thoroughly inspected, the precipitation pattern and DAD table following closely to the CORP report,
and the precipitation totals for various periods throughout the storm being consistent with previous

reports, this analysis is considered to be reliable.

15



Storm Name: SPAS 1514 - Vade Mecum, NC B .
Storm Date: August 23-28, 1908 Storm Adjustment for Virginia
AWA Analysis Date: -11/14/2015
Temporal Transposition Date 15-Aug
Lat Long Moisture Inflow Direction SSE @ 385 miles
Storm Center Location 36.31N  80.28W Basin Average Elevation N/A feet
Storm Rep SST Location 31.00N  7820W Storm Center Elevation 900 feet
Transposition SST Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative SSTis 825 F with total precipitable water above sea level of 4.00 inches.
The in-place maximum SSTis  85.0 F with total precipitable water above sea level of 440  inches.
The transpositioned maximum SST is 0.0 with total precipitable water above sea level of " #N/A inches.
The in-place storm elevation is 900 feet which subtracts ~ 0.30 inches of precipitable water at 825F
The in-place storm elevation is 900 feet which subtracts 0.32 inches of precipitable water at 85.0 F
The transposition basin elevation at N/A feet which subtracts XXX inches of precipitable water at 0.0
The inflow barrier/basin elevation height is N/A feet which subtracts XXX inches of precipitable water at 0.0
The in-place storm maximization factor is 1.10 Notes: Notes: Storm representative SST value was based on SST
The transposition/elevation to basin factor is " ANIA values for August 23, 1908. Values were selected in region where
The barrier adjustment factor is " OENIA temperature did not vary significantly over a large area and was as
closest to the storm center.
The total adjustment factor is " OENIA
Observed Storm Depth-Area-Duration
1 Hours 2 Hours 3 Hours | 4Hours | 5Hours | 6 Hours | 12 Hours | 24 Hours : 36 Hours | 48 Hours . 72 Hours : 96 Hours {120 Hours
1sqmiles: 4.2 6.1 72 7.8 8.2 85 10.3 125 13.9 14.4 15.8 18.0 18.0
10 sq miles 4.2 6.1 7.2 7.7 8.1 8.4 10.2 124 13.8 144 15.7 179 179
100 sq miles 3.7 54 6.4 6.8 7.2 7.5 9.0 115 125 144 15.3 16.5 16.9
200 sq miles 3.1 4.7 5.5 5.8 6.2 6.6 6.9 10.7 11.8 14.2 15.1 16.1 16.1
500 sq miles 2.7 3.9 4.2 4.8 5.1 5.2 6.3 9.8 10.7 134 14.6 15.2 153
1000 sq miles 2.3 3.3 3.8 4.4 4.7 4.9 54 9.0 9.9 12.8 14.2 14.6 148
2000 sqmiles. 1.8 238 35 39 43 43 49 8.1 9.1 119 136 14.0 14.0
5000 sq miles 1.3 19 2.7 2.9 3.0 3.3 4.0 7.0 8.1 9.8 12.3 125 12.6
10000 sq miles 0.9 15 1.9 2.2 2.3 2.3 34 6.3 7.2 8.4 11.1 114 115
20000 sq miles 0.5 11 1.3 1.6 17 1.9 2.8 5.1 6.2 7.2 9.6 9.9 10.0
50000 sq miles 0.2 0.4 0.6 0.7 0.8 1.0 1.8 3.1 4.7 5.3 7.3 7.7 7.8

Storm or Storm Center Name

SPAS 1514 - Vade Mecum, NC

Storm Date(s)

August 23-28, 1908

Storm Type Synoptic
Storm Location 36.31N  80.28W
Storm Center Elevation 900

Precipitation Total & Duration

18 inches in 96 hours

Storm Representative SST 825F 24
Storm Representative SST Location 31.00N 78.20W
Maximum SST 850F
Moisture Inflow Vector SSE @ 385
In-place Maximization Factor 1.10

Temporal Transposition Date 15-Aug
Transposition SST Location

Transposition Maximum SST

Transposition Adjustment Factor HNIA

Awerage Basin Elevation N/A

Highest Elevation in Basin N/A

Inflow Barrier Height N/A

Barrier Adjustment Factor ENIA

Total Adjustment Factor HN/A
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Storm 1514 - August 23 (0600 UTC) - August 29 (0500 UTC), 1908

Duration (hours)

areasgmi 1 2 3 4 5 6 12 18 24 36 48 60 72 96 120 138

0.3 4.19 6.13 7.23 7.79 8.15 847| 10.27| 11.12] 12.51| 13.07| 13.88| 14.59| 15.30| 15.77) 1797 17.97

1 4.19 6.12 7.22 7.79 8.15 846 10.26] 11.11] 1250/ 13.06] 13.87| 14.38] 15.30| 15.77| 17.97| 17.97

10 4.16 6.07 7.17 7.73 8.08 8.40| 10.18| 11.05] 12.43| 1298 13.79] 14.38] 15.29] 15.70| 17.90| 17.90

100, 3.68 5.39 6.35 6.81 7.18 7.45 9.03| 10.32] 11.53] 11.97| 1247 1437| 15.13| 15.27| 16.51| 16.94

200 3.07 4.67 5.51 5.81 6.19 6.55 6.88 9.69| 10.65| 11.21) 11.78] 14.15] 14.78] 15.07| 16.07| 16.09

500 2.70 3.85 4.21 4.83 5.06 5.15 6.33 9.03 9.83| 10.10f 10.72| 13.40| 14.00f 14.62| 15.21| 15.34

1000 2.29 3.26 3.80 4.35 4.69 4.85 5.35 8.42 8.99 9.33 9.85| 12.76] 13.44| 14.18| 14.63| 14.75

2000 1.80 2.79 3.45 3.87 4.25 4.29 4.86 7.55 8.13 8.37 9.10] 11.92| 12.85| 13.64| 13.95| 13.98

5000 1.30 1.90 2.66 2.92 297 3.30 4.04 6.38 7.04 7.76 8.10 9.81| 11.15| 12.34] 12.48| 12.64]

10000 0.89 1.48 1.92 2.20 2.28 2.31 3.39 5.31 6.32 6.87 7.23 8.43| 10.39| 11.13] 11.37| 11.49

20000 0.51 1.05 1.34 157 1.69 1.87 2.76 3.78 5.11 5.82 6.22 7.17 8.52 9.64 9.86] 10.04

50000 0.24 0.41 0.62 0.70 0.76 1.01 1.84 2.62 3.10 3.82 4.70 5.30 6.20 7.26 7.72 7.78

69600 0.21 0.37 0.49 0.60 0.70 0.84 1.58 211 3.02 3.25 3.52 4.45 5.42 6.38 6.81 6.82

137281 0.15 0.28 0.34 0.40 0.45 0.51 0.96 1.38 1.85 2.16 2.48 3.07 3.43 4.00 4.30 4.30

SPAS #1514 DAD Curves
August 23, 1908 0600 UTC - August 29, 1908 0500 UTC
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Incremental Precipitation (in)

SPAS 1514 Storm Center Mass Curve Zone 1
August 23 (1100UTC) to August 28 (1000UTC), 1908
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SPAS #1514
Precipitation (inches) Stations
M o0o0o-080 [ |481-560 []961-1040 [l 1441-1520 e Daily
B os1-160 [ ]561-6.40 [] 10.41-11.20 [l 1521-16.00 ® Hourly
B 161-240 []6.41-720 [l 11.21-12.00 [[] 16.01-16.80 © Hourly Estimated
B 2.41-320 [ 7.21-8.00 ] 12.01-12.80 [] 16.81-17.60 @ Supplemental
3

[0 3.21-4.00 [ 8.01-8.80 ] 1281-1360 [ ] 1761-18.40
4.01-4.80 [] 8.81-9.60 ] 13.61-14.40
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Storm of August 23-28, 1908
Assignment S AL 2 <= &

T

LOCATION MAP and Cerlton, Ga.

Location Va. ’FIG -,ﬂ.l‘- I’& Oa.

Study Prepared by:

South Atlantie Division

Charleston District Office

Part I Reviewed by H. M. Sec. of
Weather Buresu, 9/22/L2

Part IL Approved by Office, Chief
of Engineers for Distribution
of Factual Data, 7/7/u5

Remarks: Centars at:

Vade Mecum, and Monros, N. G.

Preliminary isohyetal map, in 4  sheets, scale 111,000,000
Precipitation data and mass curves: (Number of Sheets)

TATIONS COMPIL
PART X

Form 5001-C (Hourly preclp. date). . - _____._._ 13
Form 5001-B (24-hour * M o e ——— 2y
Form 5001-D (> * * S T -
Miscl. precip. records, meteorciogical data,ete.__ ____________. —
Form 5002 (Mass rainfall curves). - _ __ _ __ _ o .. 2,
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). . ____ . ____ b
Form S-il (Depth-area data from isohyetsl map)_ __________ 2
Form 5-12 (Maximum depth-duration date)__ .. __ _________ 1o
Maximum duration~depth-mrea curves______ . ____________ 1
Data relating to periods of maximum rainfall_ . _______ 1
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area in Sq. Mi. Duration of Rainfall in Hours
6 122 138 | 2L |30 |36 | LB | 60 | 72 |
10 | 8.0 | 10.2| 10.8| 11.7 13.0| 13.6] 12| a9
100 | 6.4 ) B.3] 9.2) 10.8] 11.9| 12.2 13.2] .
200 | 5.9 | 7.8) 8.7| 10.4{ 11.5| 11.8| 13.6| 1.
500 | 5.3 7.0 8.0 9.9{ 10.9| 11.1| 13.2| 13.5
1,000 | L.7 6.3 Tl 9.5| 10.4) 1o.5] 12,9 13.
2,000 | b2 | 5.6 6.8] B.B| 9.7 9.9 12.h| 12.
S,ixﬂ 3:6 th Sia ?IT 5;5 B!E ]-1-1 -114
10,000 | 3.0 L.0} 5.0 6.6] T.h| 7.7 9.7} 10.
20,000 | 2.3 3.2{ L.l 5.4 6.1 6.4 8.0 9.
50,000 | 1.k 2.1 2.8] 3.7| La| k.6 5. 6a
6,600 | 1.1 | 1.7 2.3| 3.1 3.5| L.o| L.8] 5.7
L —
Form 5-2
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Storm Precipitation Analysis System (SPAS) For Storm #1305
SPAS Analysis

General Storm Location: Southern Alabama (Elba, AL)
Storm Dates: Mar 11-16, 1929
Event: Stalled Front
DAD Zone 1

Latitude: 31.3625

Longitude: -86.12083

Max. Grid Rainfall Amount: 29.73” (29.6” at Elba, AL)
Number of Stations: 118 (includes 3 omitted stations)
SPAS Version: 9.5
Base Map Used: NWS-MetStat Blended Isohyetal Map
Spatial resolution: 30 seconds
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of Results: Given the lack of hourly data (only 4 stations), there is limited confidence in the
timing across much of the region. The timing of the storm center is tied entirely to the estimated hourly
data from the USACE storm report. The extent and magnitude of the rainfall is moderately reliable given
the surprising large number of daily rain gauges available. The exception to this is the precipitation exists
across southern Mississippi where very little rain gauge data was available; We followed the trends of the

NWS isohyetal pattern in this area.
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Storm Name: SPAS 1305 - Elba, AL Zone 1
Storm Date: 3/12-16/1929 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 30-Mar
Lat Long Moisture Inflow Direction S@75 miles
Storm Center Location 3136 N  86.12W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 30.30N  86.12W Storm Center Elevation 300 feet
Transposition Dew Point Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis  69.0 F with total precipitable water above sea level of 2.14  inches.
The in-place maximum dew pointis 71.5F with total precipitable water above sea level of 242  inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " #NIA  inches.
The in-place storm elevationis 300 which subtracts  0.06 inches of precipitable water at 69.0 F
The in-place storm elevationis 300 which subtracts ~ 0.07 inches of precipitable water at 715F
The transposition basin elevationat ~ N/A which subtracts  x.xx inches of precipitable water at 0.0
The inflow barrier/basin elevation height is N/A which subtracts  X.xx inches of precipitable water at 0.0
The in-place storm maximization factor is 1.13 Notes: DAD values taken from USACE UMV 2-5. Added 7° to
The transposition/elevation to basin factor is " OEN/A the USACE analyzed storm rep dew point based on guidance from
The barrier adjustment factor is”  #N/A EPRI, Nebraska, TRWD.
The total adjustment factor is " HN/A
Observed Storm Depth-Area-Duration
1Hour § 6Hours i 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
10 sq miles 25 10.4 13.3 16.67 19.6 2244 27.13 29.07 29.07 29.07
100 sq miles 25 10.2 13.0 16.2 19.1 22.0 26.7 28.7 28.7 28.8
200 sq miles 25 9.7 12.3 15.4 18.2 20.9 25.7 27.6 27.7 27.7
500 sq miles 2.5 8.1 11.1 13.4 16.1 19.0 23.0 24.8 24.8 25.2
1000 sq miles 24 7.7 10.3 12.2 14.9 16.9 20.4 225 22.5 23.6
2000 sq miles 2.2 7.3 9.5 10.7 13.2 14.2 16.6 20.6 21.0 21.2
5000 sq miles 1.9 6.2 8.5 9.6 116 13.1 15.8 185 18.5 19.1
10000 sq miles 15 54 75 7.9 10.3 114 14.2 16.6 16.8 17.0
20000 sq miles 0.8 3.9 5.6 6.4 7.3 9.5 10.9 12.8 14.2 14.3
50000 sq miles 0.4 2.3 35 4.7 5.0 7.2 8.0 9.3 9.3 10.8
100000 sg miles 0.3 1.4 2.1 3.1 3.7 5.4 5.9 7.8 8.0 8.0
Storm or Storm Center Name SPAS 1305 - Elba, AL Zone 1
Storm Date(s) 3/12-16/1929
Storm Type Frontal
Storm Location 3136 N 86.12W
Storm Center Elevation 300
Precipitation Total & Duration 29.73 in 72-hours, USACE DAD
Storm Representative Dew Point 69.0 F 24
Storm Representative Dew Point Location 30.30N  86.12W March April
Maximum Dew Point 715F 70.3469 72.7854
Moisture Inflow Vector S@75
In-place Maximization Factor 1.13
Temporal Transposition (Date) 30-Mar
Transposition Dew Point Location
Transposition Maximum Dew Point
Transposition Adjustment Factor HNIA
Average Basin Elevation N/A
Highest Elevation in Basin N/A
Inflow Barrier Height N/A
Barrier Adjustment Factor ENIA
Total Adjustment Factor HNIA



Storm 1305- March 11-16, 1929
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)

area (mi sq ) 1 3 6 12 18 24 36 48 72 96 120  Total
0.3 2.58 622 1064 13.65 1707 20,08 2299 2781 2972 2973 2973 29.73
1 2.5 6.07 1039 1333 1667 196 2244 2713 2907 29.07 29.07 29.07
10 2.5 6.07 1039 1333 1667 196 2244 2713 2907 29.07 29.07 29.07
25 2.5 6.07 1039 1333 1667 196 2244 2713 29.07 29.07 29.07 29.07
50 2.5 6.07 1039 1333 1667 19.6 2244 2713 29.07 29.07 29.07 29.07
100 2.5 596 1018 13.02 16.23 1914 2195 2673 2866 2871 2877 2897
150 2.5 5.82 9.95 127 1582 1868 2142 2647 2776 2816 2824 28.24
200 2.5 5.69 973 1225 1539 182 2092 2571 2763 27V.71 2772 27.72
300 2.5 5.44 9.3 11.86 1485 17.51 2016 2469 266 26.64 26.73 26.73
400 248 5.33 8.91 11.42 1427 1673 19.24 2382 2572 2585 2587 2587
500 246 5.26 8.14 111 1335 16.07 19.03 23.02 2477 2477 252 252
1000 2.37 507 7.67 1026 1221 1487 1687 2041 225 225 2361 23.61
2000 2.23 4,75 1.27 9.53 10.7 13.2 1419 16,62 2055 2099 2116 21.16
5000 1.85 4 6.22 8.51 9.58 11.63 13.07 1582 185 1852 1941 19.1
10000 1.45 341 5.35 7.54 7.93 1029 1144 1422 1659 16.84 17.02 17.02
20000 0.76 242 3.92 5.56 6.38 7.26 947 1086 128 14.2 14.3 14.3
50000 0.37 1.01 2.27 349 4,67 5.04 7.22 8.0 9.25 925 10.82 10.82
100000 0.3 0.82 1.35 214 3.09 3.66 5.39 5.87 7.aT7 8.04 8.04 8.04
SPAS #1305 DAD Curve s Zone 1
March 11 - 16, 1929
1,000,000 —
——3 hour
100,000 A e
12 hour
—+— 12 hour
10,000 - —#— 24 hour
36 hour
a 48 hour
E
= 1,000 72 hour
& sl GG NOUT
Total storm (120
100 - fiour)
10 4
1 f et —— o R :
0 5 10 15 20 25 30 35

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

2.5

15 A

0.5 4

SPAS 1305 Storm Center Mass Curve: Zone 1
March (0600 UTC) 11 to March 17 (0600 UTC), 1929

Lat: 31.3625 Lon:-86.12

I Incremental Precipitation
{inches)

— Accumulated Precipitation
{inches)

21 41 61 81 101 121
Index Hour

141

35

- 30

= ra =]
[T =] W]
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Accumulated Precipiation (inches)
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Total 6-day Precipitation (Inches)

1] il a0 100 Miles
I TR TR IR S S B

Inches

Bims-200 []7m-800 1301
B:m-300 [ Jam-s00 [ 1401
PW:zo-a00 [ J9m-1000 []1501
B0 -500 []1001-100 [ 1801
[ s0-600 []1.01-1200 [ 17.01

[C601-700 [] 1201 -1300 [ 18.01

Mar 11-16. 1929
Elba, AL Storm
SPAS #1305

-1400 ] 19.01 - 2000 [ 25.01
-1500 [l 2001 - 2100 [ 26.01
-1500 i 2101 - 2200 [ 27.01
-1700 il 2201 - 2300 [] 28.01
-1800 il 2301 - 2400 [ ] 29.01
-1900 [l 2401 - 2500
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Daily est.
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WAR DEFARTMENT CORPS OF ENGINEERS, U. S. ARMY

STORM STUDIES - PERTINENT DATA SHEETﬁ
Storm of Mareh 1l = 15, 1329
we AW T &M Assignment LMV 2 = 20
Location wMias, Als, and Ga,
Study Prepared by:
Lowsr Mississippi Vallsy
Mwvision
Tieksburg DMatrist 0ffise
Part I Reviewed by H. M. Sec. of
Weather Bureau, 1/9/59
Part IL Approved by Office, Chief
of Engineers for Distribution
of Factual Data, 3/l/3
Remarks: Centers at i

Elbe, Ala, and Sprimg HE1l1,

LEGEND
s--+q Area covered by
ied Tined isohyetsl map.
@ Ares inclesed by

S-inch lachyet. LOCATION MAP Ala,
TA A MPUTATI COMPILED
PART
Preliminary isohyetal map, in -  sheet , acale -
Precipitation data and mass curves: (Number of Sheets)
Form S001-C (Hourly precip. data). . ____._ . 15
Form 5001-B (24-hour * " QA2 ML.E. Forze S000-A)_____ A
Form S00i-D(» = - Lo T, - -
Miscl. precip. recards, mateorological data, etc._ _ __ __ ________ 212
Form 5002 (Mass rainfail curves). - o o o e ea 56
PART &I

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

Data and computation sheets:
Form S5-10 {Data from mass rainfall curves)___ ___________ T
Farm S-11 (Depth-area data from isohyetal map)___________ L
Form 5-12 (Maximum depth-duration data)_ _.oocae o ___ 15
Maximum duration-depth-area curves 1
Data relating to perlods of maximum rainfall_____ . _______ 2

MAXIMUM _AVERAGE DEPTH OF RAINFALL IN INCHES

- S e S omey

Area in 5q. Mi. Duration of Rainfall in Hours
12 -'Iﬂ:__.ﬂl_r_iﬂ 3 | 18 | 60 | 72 |
10 (140 [15.4 [19.5 [20.0 | 20.L |23.8 | 27.4 | 28.0 | 29.6 | 29.6 | 29.6
]m 13.’6 lh‘-g lﬂig‘ 15. m‘q?‘ EIB ﬁll ﬁ‘-é m-k ﬁﬂ-h ﬂl
200 |13.1 |14.4 [18.3 |18.6 |20.0 | 22.2 i.s 26,0 | 27.6 | 27.6 g
500 |11.6 |13.2 mi 17.2 | 18.3 | 20.2 0 | 2T | 26.1 | 86.1 .1
1,000 |10.2 |11.B E- 15,1 | 17.0 | 18,6 | 22.1 | 22.9 | 2l.h | 2l.6 | 2.t
2,000 | 8.9 (10.4 1|15.0 |15.7 | 17.0 | 20.0 | 20.B ﬂi 2.5 | 2.5
5,000 | 7.1 | 8,5 |12.2 | 13.5 | 13.9 | 1.0 | 17.5 | 18,1 | 19 19.7 | 19.7
0,000 | 5.6 | 7.2 |Ww.1 22,1 (125 |13.1|15.2|15.9|17.1|17.5 | 17.5
20,000 | 3.8 | By | 749 | 9.6 |10.1 | 11.0 | 22.5 | 133 | 1.5 | W4T T
0,000 | 25| 3.5 5| 63 7.1 7.9 89| 9.7 0.5 | 0.8 | 10.8
100,000 | 1.6 | 2y | 3.5 | L3 | 5.0 | 5.6 | 6.5 | T.2| T7-B| B8.2| B.2
L
Form 5-2
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WAR DEPARTMENT CORPS OF INEER

H ACCUMULATED PRECIPITATION IN INCHES

)

STORM STUDIES - ISOHYETAL MAP

Storm of March ff-/6, /828 Assignment LMV _2-20
Study Prepared by: _Vicksburg Miss Oistricr

_ Lower Mississiooi Valley Divisron
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Storm Precipitation Analysis System (SPAS) For Storm #1428
SPAS-General Analysis

General Storm Location: Northeastern Texas
Storm Dates: September 2-5, 1932
Event: Extreme Precipitation Event
DAD Zone 1
Latitude: 31.6792
Longitude: -96.1292
Max. Grid Rainfall Amount: 19.58”
Max. Observed Rainfall Amount: 19.50” at Fairfield, TX
Number of Stations: 84 (47 Daily, 1 Hourly, 2 Hourly Estimated, 34 Supplemental)
SPAS Version: 10.0
Base Map Used: Continental United States 2 year 6 hour (conus_0002yr06h)
Spatial resolution: 0.2812
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: In addition to the NCDC stations, sixty-four supplemental stations were added to
ensure the data consistency. Due to the amount and integrity of the U.S. Army Corps of Engineers
(USACE), three hourly stations were digitized based on the mass rainfall curves. With the density of
stations available and the consistency of the resulting SPAS analysis to the U.S. Army Corps of

Engineers report, this analysis is deemed quite reliable.
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Storm Name:

SPAS 1248 Fairfield, TX

Storm Date: 9/2-5/1932 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 19-Aug
Lat Long Moisture Inflow Direction SSE @ 180 miles
Storm Center Location 31.68 N 96.13 W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 2930N  94.80W Storm Center Elevation 400 feet
Transposition Dew Point Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative Dew Pointis 775 F with total precipitable water above sea level of 3.22 inches.
The in-place maximum Dew Pointis 79.5F with total precipitable water above sea level of 3.52 inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " #NIA inches.

The in-place storm elevation is 400 which subtracts ~ 0.11 inches of precipitable water at 7715F
The in-place storm elevation is 400 which subtracts ~ 0.12 inches of precipitable water at 795F
The transposition basin elevation at N/A which subtracts XXX inches of precipitable water at 0.0
The inflow barrier/basin elevation height is N/A which subtracts XXX inches of precipitable water at 0.0

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

The total adjustment factor is

1.10
#N/A
#N/A

v

v

v

#N/A

Notes: DAD values taken from SPAS 1428. Only two stations found
with historical daily data. Storm representative Td value was based on
computed daily adjusted dew point using temperature and relative
humidity values from September 3, 1932 in Galveston, TX.

Observed Storm Depth-Area-Duration

1 Hour 6 Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours
1 sgmiles 2.0 10.0 14.1 16.9 18.6 19.6 19.6 19.6 19.6
10 sq miles 2.0 10.0 14.1 16.9 18.6 19.6 19.6 19.6 19.6
100 sq miles 2.0 10.0 14.0 16.8 185 19.5 195 19.5 19.5
200 sq miles 2.0 9.9 13.9 16.7 18.3 19.3 19.3 19.3 19.3
500 sq miles 1.9 9.5 13.3 16.0 17.6 185 185 18.5 18.6
1000 sq miles 1.7 8.3 11.7 13.7 154 16.3 16.4 16.4 16.4
2000 sg miles 1.2 6.4 9.0 10.6 11.1 12.2 12.7 13.2 13.6
5000 sg miles 0.9 3.9 5.9 6.9 77 8.0 8.0 9.6 9.6
10000 sq miles 0.7 2.8 4.2 4.2 5.6 5.6 7.0 7.0 7.3
20000 sg miles 0.4 1.8 3.0 3.6 3.8 4.3 44 5.1 5.9
50,000 sq miles 0.3 1.0 1.6 1.9 2.1 2.3 2.5 3.4 3.4

Storm or Storm Center Name

SPAS 1248 Fairfield, TX

Storm Date(s)

9/2-5/1932

Storm Type

Synoptic

Storm Location

31.68N 96.13 W

Storm Center Elevation

400

Precipitation Total & Duration (10 sq mi)

19.58"in 96 hrs from SPAS 1428

Storm Representative Dew Point

T75F 24

Storm Representative Dew Point Location

29.30N 94.80 W

AUG SEP

Maximum Dew Point

795F

80.5 78

Moisture Inflow Vector SSE @ 180
In-place Maximization Factor 1.10
Temporal Transposition (Date) 19-Aug
Transposition Dew Point Location

Transposition Maximum Dew Point

Transposition Adjustment Factor H#NIA
Average Basin Elevation N/A
Highest Elevation in Basin N/A
Inflow Barrier Height N/A
Barrier Adjustment Factor H#NIA
Total Adjustment Factor HN/A

40




Storm 1428 - September 2 (0700 UTC) - September 6 (0600 UTC), 1932
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Area (mi?) Duration (hours)
1 2 3 | 4 | 5 ] 6 [ 12 ] 18 | 24 | 30 [ 3 [ 48 72 % Total
0.3 2.0 4.0 5.0 7.0 9.0 10.0 141 16.9 18.6 19.4 19.6 19.6 19.6 19.6 19.6
1 2.0 4.0 5.0 7.0 9.0 10.0 14.1 16.9 18.6 19.4 19.6 19.6 19.6 19.6 19.6
10 2.0 4.0 5.0 7.0 9.0 10.0 14.1 16.9 18.6 19.4 19.6 19.6 19.6 19.6 19.6
25 2.0 4.0 5.0 7.0 9.0 10.0 14.0 16.9 18.6 19.4 19.6 19.6 19.6 19.6 19.6
50 2.0 4.0 5.0 7.0 9.0 10.0 14.0 16.9 18.5 19.3 19.5 19.5 19.5 19.5 19.5
100 2.0 4.0 5.0 7.0 9.0 10.0 14.0 16.8 18.5 19.3 19.5 19.5 19.5 19.5 19.5
150 2.0 4.0 5.0 7.0 8.9 9.9 13.9 16.8 18.4 19.2 19.4 19.4 194 19.4 19.4
200 2.0 4.0 5.0 6.9 8.9 9.9 13.9 16.7 18.3 19.1 19.3 19.3 19.3 19.3 19.3
300 2.0 3.9 4.9 6.9 8.8 9.8 13.8 16.6 18.1 19.0 19.0 19.0 19.0 19.2 19.2
400 1.9 3.9 4.8 6.8 8.7 9.7 13.6 16.3 17.9 18.7 18.9 18.9 18.9 18.9 18.9
500 1.9 3.8 4.8 6.7 8.6 9.5 13.3 16.0 17.6 18.4 18.5 185 185 18.6 18.6
1,000 1.7 33 4.2 5.8 75 8.3 11.7 13.7 15.4 15.5 16.3 16.4 16.4 16.4 16.4
2,000 1.2 25 3.3 4.5 5.4 6.4 9.0 10.6 111 11.9 12.2 12.7 13.2 13.6 13.6
5,000 0.9 1.7 2.2 31 35 3.9 5.9 6.9 7.7 8.0 8.0 8.0 9.6 9.6 9.6
10,000 0.7 11 15 2.0 2.6 2.8 4.2 4.2 5.6 5.6 5.6 7.0 7.0 7.3 7.3
20,000 0.4 0.7 11 13 1.8 1.8 3.0 3.6 3.8 4.2 4.3 4.4 5.1 5.9 5.9
50,000 0.3 0.3 0.5 0.8 1.0 1.0 1.6 1.9 21 2.2 2.3 25 3.4 3.4 3.4
71,257 0.2 0.3 0.4 0.6 0.7 0.8 1.2 1.5 1.7 1.9 2.1 2.4 2.5 2.5 2.5
SPAS #1428 DAD Curves Zone 1
September 2- September 6, 1932
1,000,000 Thour
——2-hour
——3-hour
100,000 - —+—4-hour
5-hour
6-hour
10,000 - == 12-hour
—=— 18-hour
& —+—24-hour
£
- 1,000 —— 30-hour
]
= = 36-hour
<
48-hour
100 4 72-hour
96-hour
10 4

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

30

248

20 4

0.5

0.0

SPAS 1428 Storm Center Mass Curve: Zone 1
September 2 (0700 UTC) - September 6 (0600 UTC), 1932

Lat: 31.6792 Lon: -96.1292

i ncremental

— A cumulated

19.58"

|

4
Index Hour

“llhlll"llnll
61

a1

20

Accumulated Precipitation (inches)
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99°0'0"W 98°0'0"W 97°0'0"W 96°0'0"W 95°0'0"'W 94°0'0"'W

34°0'0"N 34°0'0"N
33°0'0"N 33°0'0"N
32°0'0"N 32°0'0"N
31°0'0"N 31°0'0"N
30°00'N - i 30°0'0"N
99°0'0"W 98°0'0"W 97°0'0'W 96°0'0"W 95°0'0"'W 94°0I'0'W
-::I i
Total 96-hour Precipitation (Inches) e
September 2, 1932 0700 UTC - September 5, 1932 0600 UTC
SPAS #1428
Stations
Precipitation (Inches) [ | 4.51-5.00 [JJjjij 9.51 - 10.00 e Daily
I 0.00-050 [ 5.01-550 [l 10.01-12.00 . B
B o5 -1.00 [ 551 -6.00 [ 12.01 - 14.00 » |Houtly Estinatsd
B o1-150 [ 6.01-650 [ 14.01-16.00 & Supplemental

B 151 -200 [ 6:51-7.00 I 16.01-18.00
B 201-250 B 7.01-7.50 18.01-19.00
[ 251-3.00 [ 751-800[  ]19.01-1950
[ 301-350 [ so1-85 [ ]1951-20.00
[ ]351-4.00 B s51-9.00
[ l401-450 B oo -950

WJM 10/07/2014
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DEPARTMENT OF THE ARNMY

CORPS OF ENGINEERS

STORM STUDIES - PERTINENT DATA SHEET

or

we  ScALE

'&“‘“

Location Texas

;---1 Area covered by N
i..-: Tinal ischyetal map.
Area inclosed by

@}.’ -inch isohyet.

Remarks:

Springs, Texas

LOCATION MAP

Study Prepared by:
Southwestern Division
Galveston District Office

Grid I-15

DATA AND COMPUTATIONS COMPILED

PART I

Preliminary isohyetal map, in 2  sheets, scale 111,000,000
Precipitation data and mass curves:

Storm of 30 Aug-5 Sept 1932
Assignment oy 5-16A

Dewpt, 76” - Ref. Pt. 340 S

Part I Reviewed by H. M. Sec. of
Weather Bureau, 5-22-4}
Part II Approved by Office, Chief
of Engineers for Distribution
of Factual Data, 12/2/47

Centers at
Fairfield and near Rock

(Number of Sheets)

Form 5001-C (Hourly precip. date)__ _ _ __________________ 20
Form 5001-B (24-hour * * ) e 79
form 5001-D (®* » ® L TP -
Miscl. precip. records, meteorological data,etc._ . __ _ . ___ ‘- 16
Form 5002 (Mass rainfall curves)._ _ - . o oo 53
PART I

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

Data and computation sheets:
Form S-i0 (Data from mass rainfall curves)_________.._.__. L
Form S-11 (Depth-area data from isohyetal map) .. ... 2 .
Ferm S-12 (Maximum depth-duration data).._ . _____________ 5
Maximum duration-depth-area curves . __ __ oo 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
é 32 1 18 | 24 36 1 48 | 72

10 | 10.0 | 13.8 [ 16.4] 18.3 13?9 19,3 19.5| 19.5] 19.5] 19.5] 19.5
lo0| 8.2 |12.8|15.9|18.0|18.4| 18,5 18.7| 18.7| 18.7| 18.7| 18.7
200| 7.6|12.4|15.5|17.4|17.9| 17.9,; 18,1 18.1| 18.1] 18.1} 18.1
500 | 6.9 |11.8|14.6|16.2]16,6| 16.6| 16.8| 16.8] 16,8 16.8( 16.8
1,000 | 6.3 /11.0|13.6| 14.8|15.0|15.1| 15.2| 15.2| 15.2| 15.2| 15.2
2,000 | 5.8| 9.8[11.9})12.8]13.0(13.3]13.1} 13.2| 13.5| 13.6] 13.7
5,000 | 4.2 6.5| 8.1| 8.8| 9.7| 10.0| 10.3| 10.4| 10.8| 11.3| 11.6
10,000 | 2.5| L.3| S.4) 6.4 7.4| 7.8| 8.3 8.4 B 9.3 9.7
20,000 [ 1.6 | 2.7| 3.7| u4.5| 5.3 5.9| 6.u| 6.6 7.0 7.5| 7.9
50,000 | 0.7 | 1.3| 2.0| 2.s| 3.0 3.6| u4.3| 4.7| s5.0| 5.3| 5.8
116,000 [ 0.4 | 0.7 -1.0| 1.3| 1.5| 1l.7| 1.9| 2.3| 3.0]| 3.9| L.k

Form 5-2
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FQEPARTHENT OF THE ARMY

STORM STUDIES - ISOHYETAL MAP
Storm of __30 August - 6 September 1932 - Assignment _GM 5-16A

CORPS OF ENGINEERS

Study Prepared b)”_.(ln.lnatnnt_lmn_ﬂis_tﬂﬂ__
. Southwestern Division

Storm Perlod__144 hours

from 7 AM A!Il 30 SG?LE

to 7 AM Sept, § 19, 000,000
Palyconic Projsetion

MASS RAINFALL CURVES

20 I Faf 19 .5

b-station 4, Tex., 1§.5"

15 .
e d ron, |Tex, 10.1"

. Wor".?/lx. 9.4"
,--/ / "(Remi.rder)
e L

-]

AGCUMULATED PRECIPITATION IN INCHES
[
(=]
EEERESRBRRERERAR
] ]
'\-
\\
\
\T
)

o
&
)

1
4
'
r
¥
4
[
»
»
1
1]
“l
14
'
o

45



46



47



48



SPAS 1428 Fairfield, TX Storm Analysis
September 1 -5, 1932

8|W 8/*W - 2w 0°W

Storm Center
31.6792,-96.1292

———

49



Storm Precipitation Analysis System (SPAS) For Storm #1194
SPAS-General Analysis

General Storm Location: New England and adjacent portions of Canada
Storm Dates: March 9 (2300 UTC) — 13 (0200 UTC), 1936
Event: Synoptic (Major rain-on-snow event)
DAD Zone 1
Latitude: 44.24583333
Longitude: - 71.22083333
Max. Grid Rainfall Amount: 9.70”
Max. Observed Rainfall Amount: 7.85” (Pinkham Notch, NH)

Number of Stations: 493 (317 Daily, 1 Hourly, 9 Hourly Pseudo, 165 Supplemental, and 1 Supplemental
Estimated)

SPAS Version: 8.5

Base Map Used: Mean (1971-2000) PRISM March Precipitation
Spatial resolution: 30 seconds

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes
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Storm Name: SPAS 1194 - Pinkham Notch, NH
Storm Date: 3/9-13/1936 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 25-Mar
Lat Long Moisture Inflow Direction S @ 640 miles
Storm Center Location 4425N 7122 W Basin Average Elevation N/A feet
Storm Rep SST Location 3500N 72.00W Storm Center Elevation 3,700 feet
Transposition SST Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative SSTis  67.0 F with total precipitable water above sea level of 195 inches.
The in-place maximum SSTis  71.0 F with total precipitable water above sea level of 236  inches.
The transpositioned maximum SST is 0.0 with total precipitable water above sea level of " #N/A  inches.
The in-place storm elevationis 3,700 which subtracts  0.64 inches of precipitable water at 67.0F
The in-place storm elevationis 3,700 which subtracts  0.74 inches of precipitable water at 710F
The transposition basin elevation at N/A which subtracts X.XX inches of precipitable water at 0.0
The inflow barrier/basin elevation height is N/A which subtracts XXX inches of precipitable water at 0.0

The in-place storm maximization factor is 1.24 Notes: Based SST values on March 9th SST map. 3700' feet used to
The transposition/elevation to basin factor is : #N/A ;fs:jjg: ;:;;T;';’::g’szscﬁg do‘;'li‘[’:?s;(:lz?z_s's of rainfall accurmlation
The barrier adjustment factor is = #N/A
The total adjustment factor is " ENIA
Observed Storm Depth-Area-Duration
6 Hours : 12 Hours | 18 Hours | 24 Hours | 48 Hours | 72 Hours | 96 Hours {120 Hours
10 sq miles 3.5 4.8 6.0 7.0 8.7 8.8 9.1 9.1
100 sq miles 3.3 4.1 5.0 6.0 7.2 7.3 7.6 7.6
200 sqg miles 3.1 3.9 4.7 5.7 6.8 6.9 7.2 7.2
500 sq miles 2.6 35 4.2 5.1 6.2 6.3 6.5 6.5
1000 sq miles 25 3.2 3.9 4.5 5.6 5.6 5.8 5.8
2000 sq miles 2.2 2.9 34 3.8 4.5 5.3 5.4 5.4
5000 sq miles 17 2.5 3.1 3.5 3.7 44 4.5 4.5
10000 sq miles 15 2.2 2.6 3.1 3.7 4.1 4.2 4.2
20000 sg miles 12 1.8 2.4 2.7 3.5 3.5 3.6 3.6
50000 sq miles 0.7 1.3 1.9 2.1 2.8 2.8 3.0 3.0
112729 sq miles 0.5 0.9 1.3 15 1.9 2.0 2.0 2.0

Storm or Storm Center Name
Storm Date(s)

SPAS 1194 - Pinkham Notch, NH
3/9-13/1936

Storm Type Synoptic
Storm Location 4425N 7122 W
Storm Center Elevation 3,700 2100 at storm center point

Precipitation Total & Duration (10 sg mi)

9.70 inches in 76 hours

Storm Representative SST 67.0F 24

Storm Representative SST Location 35.00N 7200 W March April
Maximum SST 710 F 70.2 722
Moisture Inflow Vector S @ 640

In-place Maximization Factor 1.24

Temporal Transposition Date 25-Mar

Transposition SST Location

Transposition Maximum SST

Transposition Adjustment Factor HN/A

Average Basin Elevation N/A

Highest Elevation in Basin N/A

Inflow Barrier Height N/A

Barrier Adjustment Factor HNIA

Total Adjustment Factor HN/A
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Storm 1194 - March 9 (2300 UTC) - March 13 (0200 UTC), 1936
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)
Area (mi%) 1 3 B 12 18 24 36 48 72 76 Total
0.2 0.97 2.26 3.568 521 6.55 7.63 5.91 9.38 9.51 9.7 9.70
1 0.96 2.16 3.46 513 6.45 752 8.M 913 9.33 9.45 9.45
10 0.94 2.16 3.46 4.75 6.02 7.02 8.3 8.73 8.83 9.05 9.05
25 0.92 215 3.46 4.43 5.65 6.55 777 8.15 8.23 8.45 8.45
30 0.89 21N 342 4.31 525 6.16 729 7.65 7.4 7.99 7.99
100 0.86 2.06 33 412 5 6.04 5.99 7.24 7.31 759 7.59
150 0.84 2.0 3.2 4.06 4.9 584 6.73 7.01 7.09 7.32 7.32
200 082 1.97 3N 3.88 47 57 658 6.81 6.93 717 717
300 0.79 1.56 2.97 3.72 452 546 532 6.53 6.65 6.87 6.87
400 0.77 1.54 2.84 3.68 4.41 5.27 547 6.34 6.4 6.61 6.61
500 0.75 1.76 2.62 348 4.24 5.06 546 6.21 6.27 6.47 6.47
715 0.72 1.68 2.51 3.35 3.96 473 544 593 6 6.16 6.16
1,000 0.69 1.6 248 3.24 3.88 448 51 5.58 5.63 5.8 5.80
2,000 0.61 1.45 2.24 2.92 i 3.79 4.25 4.47 527 544 5.44
5,000 0.5 1.19 1.66 2.52 3.07 35 in 3.72 4.42 4.53 4.53
10,000 0.35 0.82 1.52 219 264 3.06 342 3.66 4.06 4.22 4.22
20,000 0.25 0.7 1.7 1.78 2.42 2.73 3.32 3.5 3.53 3.63 3.63
50,000 0.16 0.44 0.74 1.32 1.55 21 217 278 2.83 2.95 2.95
112,729 0.1 0.26 0.5 0.9 1.25 1.47 1.82 1.94 1.99 2.04 2.04
SPAS #1194 DAD Curves Zone 1
Mar 9-13, 1936
1,000,000

—— 1-hour

—— 3-hour

100,000 —+ Ehour

12-hour

18-hour

10,000 A —— 24-hour
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:E. 1,000 72-hour
g O Total storm (78-hour)
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Maximum Average Depth of Precipitation (inches)
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Incremental Precipitation (inches)

SPAS 1194 Storm Center Mass Curve: Zone 1
March 9 (2300 UTC) -March 13 (0200 UTC), 1936
Lat: 44 2458 Lon: -71.2208
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Total 76-hour Precipitatiion
SPAS Storm # 1194

03/9/1936 2300 UTC - 03/13/1936 0200 UTC

Precipitation (inches)

Boo2 [[]201-250[]451-5.00 1801-9.00 e Daily

M oo03-050[]251-300 [ 501-550 ] 9.01-1000 ® Hourly

[ 051-1.00 [ 3.01-350 ] 5.51-6.00 [ ]10.01-11.00 8 Hourly Pseudo

[ 1.01-1.50 [ 3.51-4.00 | 6.01-7.00 [ ]11.01-13.00 & Supplemental

1.51-2.00 [ 4.01-4.50 |} 7.01 - 8.00 o Supplemental Estimated
[[] oAD zone

L 1
66°0W 65°0'W
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Storm Precipitation Analysis System (SPAS) For Storm #1195
SPAS-General Analysis

** Updated Domain & Timing Expansion **

This storm originally covered New England and part of Canada, but was expanded south and west to
include NY, PA, VA, MD, DE, and parts OH and WV. The original analysis ended on March 20, but this
analysis includes an extra day to accurately capture precipitation across the expanded area. This notes

page pertains to the expanded domain.

General Storm Location: Northeastern U.S. and adjacent portions of Canada
Storm Dates: March 16— 21, 1936
Event: Synoptic (Major rain-on-snow event)
DAD Zone 1
Latitude: 44.245833
Longitude: -71.22083

Max. Grid Rainfall Amount: 11.30” in 126 hours — smaller than previous analysis due to lower

elevation threshold (2800 ft vs. 4000 ft); 13.67” is the all-type precipitation maximum
Max. Observed Rainfall Amount: 12.14” (Pinkham Notch, NH)
DAD Zone 2
Latitude: 39.0208
Longitude: -78.5625
Max. Grid Rainfall Amount: 8.31” in 126 hours (USACE SA-1-27: 10-sg-mi 7.9”)

Number of Stations: 966 (696 Daily, 6 Hourly, 11 Hourly Pseudo, 252 Supplemental, and 1

Supplemental Estimated)

SPAS Version: 8.5

Base Map Used: Mean (1971-2000) PRISM March Precipitation (extrapolated into Canada)

Spatial resolution: 30 seconds

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Reliability of Results: The lack of hourly data makes the temporal characteristics of this analysis less
accurate than usual. However, a relatively high density of daily and supplemental stations provides good
confidence in the magnitudes. At times, particularly at the highest elevations (above 3,000 feet) and

across the northern most areas, snow and ice may have compromised the precipitation amounts given
difficult in measurements.
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Storm Name: SPAS 1195 - Pinkham Notch, NH
Storm Date: 3/16-20/1936 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 1-Apr
Lat Long Moisture Inflow Direction SSE @ 530 miles
Storm Center Location 4425N 7122 W Basin Average Elevation N/A feet
Storm Rep SST Location 37.00N  68.00 W Storm Center Elevation 3,700 feet
Transposition SST Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative SSTis 685 F with total precipitable water above sea level of 2.10  inches.
The in-place maximum SSTis 69.5 F with total precipitable water above sea level of 2.20  inches.
The transpositioned maximum SST is 0.0 with total precipitable water above sea level of " #N/IA inches.
The in-place storm elevationis 3,700 which subtracts  0.68 inches of precipitable water at 68.5F
The in-place storm elevationis 3,700 which subtracts  0.70 inches of precipitable water at 69.5 F
The transposition basin elevationat ~ N/A which subtracts X.XX inches of precipitable water at 0.0
The inflow barrier/basin elevation height is N/A which subtracts XXX inches of precipitable water at 0.0
The in-place storm maximization factor is 1.06 Notes: Based SST values on March 17th SST map. 1250’ feet used to

represent stormelevation based on gridded anlysis of rainfall accumulation

The transposition/elevation to basin factor is T OENIA : .
area over general area associated with the storm.

The barrier adjustment factor is T OENIA

The total adjustment factor is T ENIA

Observed Storm Depth-Area-Duration

6 Hours | 12 Hours | 18 Hours | 24 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
10 sq miles 3.1 4.9 6.2 7.4 9.8 10.6 111 11.8
100 sq miles 2.6 4.1 4.8 5.4 7.7 8.3 8.6 9.7
200 sq miles 2.4 3.9 4.6 5.4 7.2 7.7 8.2 9.1
500 sq miles 2.2 3.6 4.2 4.6 6.4 6.8 7.7 8.1
1000 sq miles 2.1 34 3.8 4.4 5.2 5.7 6.6 7.3
2000 sq miles 19 3.1 3.7 4.0 5.0 5.0 5.7 6.7
5000 sq miles 1.6 2.6 3.1 35 4.1 4.4 54 5.7
10000 sq miles 14 2.2 2.7 3.0 3.6 3.6 4.7 5.0
20000 sq miles 11 18 2.2 2.4 3.1 3.3 4.1 4.4
50000 sq miles 0.7 12 16 1.8 2.2 25 3.0 3.3
92846 sq miles 0.5 0.8 1.0 1.1 1.6 1.9 2.1 2.4
Storm or Storm Center Name SPAS 1195 - Pinkham Notch, NH-DAD Zone 1
Storm Date(s) 3/16-20/1936
Storm Type Synoptic
Storm Location 4425N  71.22W
Storm Center Elevation 3700 2100 at storm center point

Precipitation Total & Duration (10 sq mi) 12.37 inches in 126 hours

Storm Representative SST 68.5 F 24

Storm Representative SST Location 37.00N  68.00 W March April
Maximum SST 695F 67.5 70.2
Moisture Inflow Vector SSE @ 530

In-place Maximization Factor 1.06

Temporal Transposition Date 1-Apr

Transposition SST Location
Transposition Maximum SST

Transposition Adjustment Factor HNIA
Awverage Basin Elevation N/A
Highest Elevation in Basin N/A
Inflow Barrier Height N/A
Barrier Adjustment Factor HN/A
Total Adjustment Factor HENIA

62



Storm 1195 - March 16 (2300 UTC) - March 22 (0400 UTC),1936

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Page 63 of 734

Duration (hours)
Area lmizl 1 3 6 12 18 24 36 43 72 96 114 120 125 Total
0.2 0.92 1.88 3.28 5.27 6.65 7.84 9.54 10.51 11.18 11.73 12.37 12.37 12.37 12.37
1 0.89 1.74 3.02 4.88 6.18 7.3 8.98 9.89 10.39 10.89 11.52 11.52 11.52 11.52
10 0.85 1.61 2.84 4.56 561 6.6 8.04 8.86 9.39 9.71 10.51 10.51 10.51 10.51
25 0.8 1.55 2.71 4.29 512 6.02 7.33 8.14 §.52 9.38 9.87 9.87 10 10.00
50 0.76 148 2.59 4.09 477 561 6.86 7.68 7.97 §.94 9.31 9.49 9.64 9.64
100 0.71 141 2.51 3.97 4.65 521 6.49 7.18 7.52 §.32 9 9.14 9.22 9.22
150 0.69 1.38 245 3.85 4.46 5.2 6.42 6.97 7.33 8.08 §.72 8.84 8.91 8.91
200 0.66 1.34 24 3.78 4.29 4.9 5.86 6.33 6.62 7.96 §.44 8.57 8.71 8.71
300 0.62 1.27 2.23 3.63 4.09 4.73 5.76 6.26 6.61 7.75 8.1 8.14 §.35 §.35
400 0.6 1.21 219 3.57 4.07 4.56 5.66 6.19 6.59 7.54 7.88 7.91 7.99 7.99
500 0.58 1.15 217 3.53 4.05 4.51 548 5.85 5.86 7.33 7.67 777 7.85 7.85
715 0.54 1.1 215 3.44 4 449 5.03 514 5.67 6.89 7.2 7.49 7.57 7.57
1,000 0.46 1.09 2.08 3.35 3.72 4.3 4.84 5.03 5.54 6.71 7.02 712 7.19 7.19
2,000 0.43 0.96 1.9 3.04 3.61 3.92 4.46 4.81 4.66 6.2 6.49 6.49 6.59 6.59
5,000 0.4 0.82 1.61 2.56 3.08 3.43 3.75 4.09 43 5.16 5.57 5.67 5.75 5.75
10,000 0.33 0.68 1.32 2.2 2.67 3 343 3.5 3.57 4.65 4.95 5.07 517 517
20,000 0.23 0.58 1.09 1.79 219 2.53 272 3.01 33 3.98 4.35 4.39 4.46 4.46
50,000 0.14 0.36 0.72 1.23 1.57 1.73 2.03 219 247 2.96 3.28 33 3.39 3.39
92,846 0.09 0.22 0.44 0.75 0.98 1.08 1.37 1.57 1.84 2.12 2.38 2.72 2.75 2.75
SPAS #1195 DAD Curves Zone 1
Mar 16-22, 1936
1,000,000
—— 1-hour
——3-hour
—s+—&-hour
100,000 —+—12-hour
18-hour
—+—24-hour
10,000 —m— 38-hour
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=L
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100 o Total storm (125-hour)
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Incremental Precipitation (inches)
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SPAS 1195 Storm Center Mass Curve: Zone 1
March 16 (2300 UTC) - March 22 (0400 UTC), 1936
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Total 144-hour Precipitation Viles
A SPAS storm #1195 0 70 140 280

03/16/1936 - 03/21/1936

Precipitation (inches)

ooz [[]301-350 § 7.01-8.00 e Daily
B 003-050 [ 351-4.00 1 801-9.00 = Hourly
B 051-1.00[] 401-4.50 [l 9.01-10.00 © Hourly Pseudo
[ 1.01-1.50 [[] 4.51-5.00 [[] 10.01-11.00 ¢ Supplemental
[]1.51-2.00 [[] 5.01-5.50 [] 11.01-12.00 © Supplemental Est.
[[12.01-2.50 [l 5.51-6.00 [ ] 12.01 - 13.00 [_] DAD Zones
[]251-3.00 |l 6.01-7.00

METSTAT, Inc. 11/12/2012
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SPAS 1195 Pinkham Notch, NH Sea Surface Temperatures (F)
March 17, 1936
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Storm Precipitation Analysis System (SPAS) For Storm #1195
SPAS-General Analysis

** Updated Domain & Timing Expansion **

This storm originally covered New England and part of Canada, but was expanded south and west to
include NY, PA, VA, MD, DE, and parts OH and WV. The original analysis ended on March 20, but this
analysis includes an extra day to accurately capture precipitation across the expanded area. This notes

page pertains to the expanded domain.

General Storm Location: Northeastern U.S. and adjacent portions of Canada
Storm Dates: March 16— 21, 1936
Event: Synoptic (Major rain-on-snow event)
DAD Zone 1
Latitude: 44.245833
Longitude: -71.22083

Max. Grid Rainfall Amount: 11.30” in 126 hours — smaller than previous analysis due to lower

elevation threshold (2800 ft vs. 4000 ft); 13.67” is the all-type precipitation maximum
Max. Observed Rainfall Amount: 12.14” (Pinkham Notch, NH)
DAD Zone 2
Latitude: 39.0208
Longitude: -78.5625
Max. Grid Rainfall Amount: 8.31” in 126 hours (USACE SA-1-27: 10-sg-mi 7.9”)

Number of Stations: 966 (696 Daily, 6 Hourly, 11 Hourly Pseudo, 252 Supplemental, and 1

Supplemental Estimated)

SPAS Version: 8.5

Base Map Used: Mean (1971-2000) PRISM March Precipitation (extrapolated into Canada)

Spatial resolution: 30 seconds

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Reliability of Results: The lack of hourly data makes the temporal characteristics of this analysis less
accurate than usual. However, a relatively high density of daily and supplemental stations provides good
confidence in the magnitudes. At times, particularly at the highest elevations (above 3,000 feet) and

across the northern most areas, snow and ice may have compromised the precipitation amounts given
difficult in measurements.
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Storm Name: SPAS 1195 - Paddy Mountain, WV
Storm Date: 3/16-21/1936 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 1-Apr
Lat Long Moisture Inflow Direction SE @ 465 miles
Storm Center Location 39.02N 7856 W Basin Average Elevation N/A feet
Storm Rep SST Location 3400N  73.00W Storm Center Elevation 2,200 feet
Transposition SST Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative SSTis  68.0 F with total precipitable water above sea level of 2.05 inches.
The in-place maximum SSTis 720 F with total precipitable water above sea level of 247  inches.
The transpositioned maximum SST is 0.0 with total precipitable water above sea level of " #N/A inches.
The in-place storm elevationis 2,200 which subtracts ~ 0.42 inches of precipitable water at 68.0 F
The in-place storm elevationis 2,200 which subtracts  0.48 inches of precipitable water at 720F
The transposition basin elevation at N/A which subtracts XXX inches of precipitable water at 0.0
The inflow barrier/basin elevation height is N/A which subtracts XXX inches of precipitable water at 0.0
The in-place storm maximization factor is 1.22 Notes: Based SST values on March 17th SST map, selected a region
The transposition/elevation to basin factor is " HN/A were temperature did not vary more than a degree over a large area.
The barrier adjustment factor is " OANIA Used average elevation within 500-mi radius around storm center
instead of point elevation.
The total adjustment factor is T #NIA
Observed Storm Depth-Area-Duration
1 Hour 6 Hours : 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours : 120 Hours
1 sq miles 0.8 2.6 4.2 4.7 5.7 6.1 7.3 7.6 7.6 8.1
10 sq miles 0.8 25 4.1 4.6 5.7 6.0 7.1 7.4 7.4 8.0
100 sq miles 0.7 2.3 3.7 43 53 5.7 6.4 6.5 6.7 7.6
200 sg miles 0.7 2.2 3.6 4.1 5.1 5.6 6.3 6.4 6.4 7.4
500 sq miles 0.6 2.0 34 3.7 4.8 53 6.1 6.1 6.2 7.1
1000 sg miles 0.6 19 3.2 3.6 4.6 49 5.9 6.0 6.0 6.9
2000 sq miles 0.5 1.8 3.0 34 43 48 5.6 57 5.7 6.6
5000 sq miles 0.4 1.6 2.6 3.2 4.1 45 5.1 5.4 5.4 6.3
10000 sq miles 0.4 1.4 2.3 2.9 3.7 4.0 48 5.0 5.0 5.9
20000 sq miles 0.3 1.1 2.1 2.6 3.3 3.9 4.2 45 45 55
50000 sq miles 0.2 0.8 1.6 2.0 2.7 3.1 3.5 3.8 3.8 4.6

Storm or Storm Center Name

SPAS 1195 - Paddy Mountain, WV Zone 2

Storm Date(s)

3/16-21/1936

Storm Type Synoptic
Storm Location 39.02N 7856 W
Storm Center Elevation 2200

Precipitation Total & Duration (10 sq mi)

8.32 inches in 126 hours

Storm Representative SST 68.0F 24
Storm Representative SST Location 3400N 73.00W
Maximum SST 720F
Moisture Inflow Vector SE @ 465
In-place Maximization Factor 1.22
Temporal Transposition (Date) 1-Apr
Transposition SST Location

Transposition Maximum SST

Transposition Adjustment Factor HN/A

Average Basin Elevation N/A

Highest Elevation in Basin N/A

Inflow Barrier Height N/A

Barrier Adjustment Factor #NIA

Total Adjustment Factor HNIA
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Storm 1195 - March 16 (2300 UTC) - March 22 (0400 UTC),1936
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)

Area (mi?) 1 3 6 12 18 24 36 48 72 96 114 120 125 Total
0.3 0.78 1.61 2.67 4.36 4.93 5.88 6.29 7.54 7.84 7.85 8.31 8.32 8.32 8.32
1.0 0.76 1.51 259 4.1 473 5.68 6.09 7.32 7.61 7.62 8.14 8.14 8.14 8.14
10.0 0.76 1.51 2.65 4.33 4.83 5.84 5.98 7.28 7.56 7.57 8.1 8.03 8.03 8.03
100.0 0.69 145 243 3.99 4.42 5.51 57 6.44 6.73 6.73 7.69 7.56 7.56 7.56
200.0 (.66 1.38 23 3.78 4.27 537 5.56 6.39 6.4 6.67 7.52 7.39 7.39 7.39
500.0 0.6 1.18 212 351 3.99 51 5.3 6.24 6.33 6.34 727 AL AL 7.1

1,000.0 (.56 112 2.03 3.33 3.82 4.84 4.86 6.02 6.17 6.17 7.05 6.89 6.89 6.89
2,000.0 0.51 1.04 1.83 3.16 3.62 4.58 4.83 5.76 5.88 5.88 6.78 6.64 6.64 6.64
5,000.0 0.44 0.92 1.63 272 3 4.14 4.53 5.32 541 542 6.39 6.25 6.25 6.25
10,000.0 0.37 0.8 1.45 239 3.02 3.87 3.97 497 5.04 5.04 6.03 5.92 5.92 5.92
20,000.0 0.25 0.63 1.19 218 2.68 3.56 3.g8 4.28 4.81 4.81 5.62 547 547 5.47
50,000.0 0.18 0.45 0.91 1.7 212 2.84 3.13 3.66 3.98 3.98 4.81 4.63 4.63 4.63
161,541.0 0.1 0.29 0.49 0.88 1.14 1.5 1.93 2.26 2.58 2.64 3.14 3.24 3.24 3.4

SPAS #1195 DAD Curves Zone 2
Mar 16-22, 1936

Area (mi?)
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——1-hour
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Incremental Precipitation (inches)

SPAS 1195 Storm Center Mass Curve: Zone 2
March 16 (2300 UTC) - March 22 (0400 UTC), 1936
Lat: 39.0208 Lon: -78.5625
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Total 144-hour Precipitation Miles
A SPAS storm #1195 0 70 140 280

03/16/1936 - 03/21/1936

Precipitation (inches)

Hoo2 301-350 [l 7.01-8.00 e Daily

M 003-050 [ 351-4.00 1 801-900 = Hourly

B o051-1.00 7] 401-4.50 1 9.01-10.00 8 Hourly Pseudo
[ 1.01-1.50 [[] 4.51-5.00 [[] 10.01-11.00 ¢ Supplemental
[]1.51-2.00 [[] 501-5.50 [ ] 11.01-12.00 ¢ Supplemental Est.
[]201-2.50 [l 5.51-6.00 [ ] 12.01 - 13.00 [_] DAD Zones
[[]251-3.00 [l 6.01-7.00

METSTAT, Inc. 11/122012
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SPAS 1195 Storm Analysis
March 15, 1936
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Storm Precipitation Analysis System (SPAS) For Storm #1311
SPAS Analysis

General Storm Location: Ohio River Basin
Storm Dates: January 17-25, 1937
Event: Frontal activity accompanied by almost continuous rain
DAD Zone 1
Latitude: 36.4375
Longitude: -87.9125
Max. Grid rainfall amount: 19.86”
Max. Observed rainfall amount: 19.75” (DOVER 1 NW, TN)
Number of Stations: 995
SPAS Version: 9.5
Base Map Used: Digitized TVA Isohyetal Map (storm total Jan 16-25)
Spatial resolution: 30 seconds
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of Results: Although only 13 hourly stations were available, they resided at locations in/near
the storm center, therefore increasing confidence amongst the heaviest precipitation. Given this was a
synoptic storm with large areas of nearly continuous precipitation (rainfall), it's believed the temporal
distribution of precipitation is reliable. A surprisingly high number (979) of daily and hourly stations,
coupled with a total storm map prepared by TVA, provides a high degree of confidence in the spatial

patterns and magnitude of precipitation.
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Storm Name: SPAS 1311 - Mckenzie, TN
Storm Date: 1/17-25/1937 Storm Adjustment for Virginia
AWA Analysis Date: :1/24/2014
Temporal Transposition Date 1-Jan
Lat Long Moisture Inflow Direction SSE @ 295 miles
Storm Center Location 36.44N 87.91W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 3238N  86.35 W Storm Center Elevation 700 feet
Transposition Dew Point Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis  65.5 F with total precipitable water above sea level of 1.82 inches.
The in-place maximum dew pointis 67.5F with total precipitable water above sea level of 2.00 inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " #NIA inches.
The in-place storm elevation is 700 which subtracts  0.13 inches of precipitable water at 65.5F
The in-place storm elevation is 700 which subtracts  0.14 inches of precipitable water at 67.5F
The transposition basin elevationat ~ N/A which subtracts ~ x.xx inches of precipitable water at 0.0
The inflow barrier/basin elevation height is N/A which subtracts XXX inches of precipitable water at 0.0
The in-place storm maximization factor is 1.10 Notes: Storm representative dew point value was based on dew point
The transposition/elevation to basin factor is " ANIA values for January 15-16, 1937. Because this was 1937, only one
The barrier adjustment factor is " EN/A statin was available. However, the location of this station was ideal
for storm rep analysis and was consered valid for this maximization.
The total adjustment factor is " #NIA
Observed Storm Depth-Area-Duration
1 Hour | 6Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
1 sq mile 1.6 3.9 4.6 54 6.2 8.2 9.5 12.6 13.9 14.7
10 sg miles 1.6 3.9 4.6 5.4 6.2 8.2 9.5 12.6 13.9 14.7
100 sq miles 1.6 3.8 4.6 5.2 5.9 7.7 9.1 11.7 13.9 14.7
200 sg miles 1.3 3.7 4.6 5.1 5.9 7.6 9.0 11.6 13.8 14.7
500 sg miles 12 34 4.6 5.0 5.8 7.3 8.7 10.9 13.1 144
1000 sq miles 1.1 3.1 4.5 4.9 5.7 7.0 8.4 10.8 124 14.0
2000 sg miles 1.0 2.8 4.2 4.6 54 6.8 8.0 10.7 11.6 135
5000 sq miles 0.8 25 34 4.0 49 6.5 7.6 9.9 10.8 13.0
10000 sg miles 0.6 2.1 3.1 3.6 4.4 6.1 7.3 9.5 10.2 12.3
20000 sq miles 0.5 1.7 2.7 3.3 3.9 5.8 6.9 8.9 9.6 115
50000 sq miles 0.3 13 2.2 2.7 3.3 5.0 6.0 8.0 8.4 10.3
100000 sq miles 0.2 1.0 1.6 2.1 2.6 3.9 4.8 6.4 6.8 8.4
Storm or Storm Center Name SPAS 1311 - Mckenzie, TN
Storm Date(s) 1/17-25/1937
Storm Type Frontal System
Storm Location 36.44N  87.91W
Storm Center Elevation 700
Precipitation Total & Duration 19.86 inches in 240 hours
Storm Representative Dew Point 655 F 24
Storm Representative Dew Point Location 32.38N  86.35W Dec Jan
Maximum Dew Point 675F 68.5 66.5
Moisture Inflow Vector SSE @ 295
In-place Maximization Factor 1.10
Temporal Transposition (Date) 1-Jan
Transposition Dew Point Location
Transposition Maximum Dew Point
Transposition Adjustment Factor #N/A
Average Basin Elevation N/A
Highest Elevation in Basin N/A
Inflow Barrier Height N/A
Barrier Adjustment Factor #N/A
Total Adjustment Factor #N/A
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Storm 1311 - January 17 (0700 UTC) - January 27 (0600 UTC), 1937
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Area (mi?) Duration (hours)
1 3 6 12 18 24 36 48 72 96 120 144 216 240 Total
0.3 1.69 3.19 4.04 4.79 5.60 6.33 8.45 9.73 12.94 14.25 15.14 17.41 19.86 19.86 19.86
1 1.64 3.13 3.94 4.63 5.44 6.17 8.23 9.50 12.58 13.87 14.65 16.99 19.39 19.39 19.39
10 1.64 3.13 3.94 4.63 5.44 6.17 8.23 9.50 12.58 13.87 14.65 16.99 19.39 19.39 19.39
25 1.64 3.13 3.94 4.63 5.44 6.17 8.23 9.50 12.58 13.87 14.65 16.99 19.39 19.39 19.39
50 1.64 3.05 3.87 4.63 5.39 6.10 8.16 9.39 12.34 13.87 14.65 16.99 19.39 19.39 19.39
100 1.61 2.80 3.84 4.63 5.17 5.87 7.71 9.13 11.71 13.87 14.65 16.99 19.39 19.39 19.39
150 1.54 2.52 3.81 4.63 5.15 5.86 7.69 9.05 11.65 13.87 14.65 16.99 19.39 19.39 19.39
200 1.30 2.40 3.74 4.63 5.13 5.85 7.57 8.96 11.60 13.79 14.65 16.99 19.39 19.39 19.39
300 1.27 2.32 3.62 4.63 5.09 5.85 7.34 8.73 11.40 13.49 14.59 16.99 19.39 19.39 19.39
400 1.24 2.25 3.51 4.62 5.05 5.84 7.26 8.70 10.90 13.15 14.49 16.99 19.39 19.39 19.39
500 1.20 2.18 3.41 4.59 5.00 5.83 7.25 8.68 10.89 13.06 14.40 16.99 19.39 19.39 19.39
1,000 1.08 1.92 3.06 4.47 4.89 5.70 7.04 8.35 10.84 12.40 13.99 16.60 18.92 19.17 19.17
2,000 0.96 1.81 2.84 4.17 4.61 5.41 6.84 7.95 10.66 11.62 13.50 16.12 18.34 18.54 18.54
5,000 0.76 1.57 2.46 3.36 4.04 4.89 6.46 7.61 9.93 10.79 12.99 14.91 17.33 17.42 17.42
10,000 0.63 1.52 2.13 3.10 3.61 4.38 6.12 7.27 9.45 10.19 12.27 13.82 16.40 16.41 16.41
20,000 0.46 1.36 1.73 2.74 3.30 3.90 5.79 6.86 8.92 9.63 11.51 12.79 14.87 15.35 15.35
50,000 0.31 1.03 1.34 2.15 2.67 3.33 4.96 6.00 7.97 8.35 10.26 11.02 13.18 13.29 13.29
100,000 0.22 0.61 1.02 1.62 2.12 2.59 3.93 4.79 6.36 6.78 8.42 8.79 10.57 11.00 11.00
504,363 0.07 0.18 0.29 0.49 0.66 0.86 1.26 1.67 2.30 2.53 3.23 3.51 4.52 4.55 4.55

SPAS #1311 DAD Curves Zone 1
January 17 - January 27, 1937
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SPAS 1311 Storm Center Mass Curve Zone 1

January 17 (0700UTC) to January 27 (0600UTC), 1937
Lat: 36.4375 Lon: -87.9125

Incremental Precipitation (in)

== |ncremental
—— Accumulated

0.5 1

0.0

100

Index Hour

84

150

19.66

200

20

Accumulated Precipitation (in)



Page 85 of 734

Q4% 83w Q2w oW altW B9tW astW 87T SETW BstW satwW BS;W 82;W B‘I;W

1 LI LI i 1 LI LI ) I 1 1 LI
Q4% QW Q2w oW oltW BotW 8etW BFTW BETW BsTW B4TW O B3TW 82'W BTw

N [ e —
0 40 &0 160
A Total 240-hour Precipitation (inches)
January 17 0700 UTC -January 27 0600 UTC, 1937
SPAS #1311
Precipitation (inches) Stations

M ooo-100[]701-800 [l 14.01-1500 e paily

M 101-200 [ 801-9.00 M 15.01-1600 & poyny

M 201-3.00 ] 9.01-10.00 M 1601-1700 Hourly Pseudo

[ 3.01-4.00 [] 10.01- 11.00 [ 17.01- 18.00 -
[]4.01-5.00 [ 11.01-12.00 [] 18.01- 1900 °© “Supplemental
[]5.01-6.00 [ 12.01-13.00 [_] 19.01-20.00

[]6.01-7.00 | 13.01- 14.00

22004

85



Page 86 of 734

86



Page 87 of 734

87



Page 88 of 734

88



Page 89 of 734

89



Page 90 of 734

90



Page 91 of 734

91



Page 92 of 734

SPAS 1311 Dover, TN Storm Analysis
January 15 - 16, 1937
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Storm Precipitation Analysis System (SPAS) For Storm #1346
SPAS Analysis

General Storm Location: Tennessee Valley 37.7, -84.8, 33.7, -80.0
Storm Dates: August 28 — August 31, 1940
Event: CORPS of Engineers, US Army Assignment HMB — 25
DAD Zone 1
Latitude: 35.0375
Longitude: -83.0792
Max. Grid rainfall amount: 14.09”
Max. Observed rainfall amount: 13.19” (Rock House, NC)
Number of Stations: 259
SPAS Version: 9.5
Base Map Used: Mean annual maximum 48-hour precipitation associated with MLCs
Spatial resolution: 0.2689
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of Results: Of the 34 hourly stations used in this analysis, 30 were manually digitized from
the TVA flood report and three were estimated from NCDC COOP data to fill in where there were areas
without hourly stations nearby. This provided very high accuracy of the hourly data, which is essential in
the timing of the daily and supplemental stations. With all of the data being thoroughly inspected, the
precipitation pattern following closely to the isohyetal maps from the TVA report, and the precipitation
totals for various periods throughout the storm being consistent with previous reports, this analysis is

considered to be reliable.
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Storm Name:

SPAS 1346 - Blue Ridge Divide, NC

Storm Date: 8/28-09/1/1940

11/14/2015

AWA Analysis Date:

Storm Adjustment for Virginia

Temporal Transposition Date 15-Aug
Lat Long Moisture Inflow Direction SSW@ 370  miles
Storm Center Location 35.038 N 83.079 W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 30.50 N 86.50 W Storm Center Elevation 3,313 feet
Transposition Dew Point Location Storm Analysis Duration 12 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew point is 76.0 F with total precipitable water above sea level of 2.99 inches.
The in-place maximum dew point is 795F with total precipitable water above sea level of 3.52 inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " #NIA inches.
The in-place storm elevation is 3,313 which subtracts ~ 0.79 inches of precipitable water at 76.0F
The in-place storm elevation is 3,313 which subtracts  0.89 inches of precipitable water at 795F
The transposition basin elevation at N/A which subtracts XXX inches of precipitable water at 0.0
The inflow barrier/basin elevation height is N/A which subtracts XXX inches of precipitable water at 0.0
The in-place storm maximization factor is 1.20 Notes: DAD values taken from SPAS 1346. Storm
The transposition/elevation to basin factoris”  #N/A representativeTd value was based on maximum 12-hr Td
The barrier adjustment factor is”  #N/A values on August 28, 1940 at KVPS.
The total adjustment factor is”  #N/A
Observed Storm Depth-Area-Duration
1 Hour 6 Hours 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours E
1sqmiles 2.76 9.32 12.43 12.77 13.29 14.00 14.08 14.08 14.08
10 sq miles 2.62 8.74 11.38 11.77 13.21 13.90 13.98 13.98 13.98
100 sq miles 1.95 6.66 9.70 10.82 12.33 12.81 12.86 13.09 13.09
200 sq miles 1.69 6.38 9.04 10.35 11.78 12.27 12.36 12.45 12.45
500 sq miles 1.39 5.37 8.10 9.48 10.74 11.26 11.33 11.35 11.36
1000 sq miles 1.04 4.44 7.09 7.83 9.66 10.09 10.17 10.31 10.31
2000 sq miles 0.81 3.57 6.14 7.63 8.32 8.73 8.90 9.31 9.32
5000 sq miles 0.58 2.54 4.25 6.10 7.07 7.39 7.59 7.61 7.65
10000 sq miles 0.34 1.66 3.07 4.48 5.39 5.69 5.89 6.23 6.25
20000 sq miles 0.21 1.20 2.25 3.09 3.25 4.35 451 4.80 4.82
50000 sq miles 0.12 0.54 1.20 1.47 1.69 2.76 2.78 3.08 3.08 |
Storm or Storm Center Name SPAS 1346 - Blue Ridge Divide, NC
Storm Date(s) 8/28-09/1/1940
Storm Type Convective
Storm Location 35.038 N 83.079W
Storm Center Elevation 3,313
Precipitation Total & Duration (10 sq mi) 14.09"in 96 hrs from SPAS 1346
Storm Representative Dew Point 76.0 F 12
Storm Representative Dew Point Location 30.50 N 86.50 W Aug
Maximum Dew Point 795F 79.65
Moisture Inflow Vector SSW @ 370
In-place Maximization Factor 1.20
Temporal Transposition (Date) 15-Aug
Transposition Dew Point Location
Transposition Maximum Dew Point
Transposition Adjustment Factor HNIA
Awverage Basin Elevation N/A
Highest Elevation in Basin N/A
Inflow Barrier Height N/A
Barrier Adjustment Factor HNIA
Total Adjustment Factor HN/A
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Storm 1346 - August 28 (0700 UTC) - September 1 (0600 UTC), 1940
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

2 Duration (hours)
Area (mi‘) = 3 6 12 18 24 36 48 72 96 Total
0.3 277 | 651 | 937 | 1250 | 1284 | 1330 | 1401 | 1409 | 1409 | 1409 | 14.09
1 276 | 648 | 932 | 1243 | 1277 | 1329 | 1400 | 1408 | 1408 | 1408 | 14.08
10 262 | 615 | 874 | 1138 | 1177 | 1321 | 1390 | 1398 | 1398 | 1398 | 13.98
25 241 | 566 | 824 | 1102 | 1150 | 1307 | 1374 | 1381 | 138 | 1382 | 13.82
50 212 | 511 | 772 | 1045 | 1094 | 1283 | 1344 | 1348 | 1356 | 1356 | 13.56
100 195 | 444 | 666 | 970 | 108 | 1233 | 1281 | 128 | 1309 | 1300 | 13.00
200 169 | 404 | 638 | 904 | 1035 | 1178 | 1227 | 1236 | 1245 | 1245 | 1245
300 157 | 379 | 592 | 875 | 999 | 1137 | 1181 | 118 | 1202 | 1202 | 1202
400 147 | 359 | 563 | 832 | 967 | 1113 | 1131 | 1139 | 1167 | 1167 | 1167
500 139 | 342 | 537 | 810 | 948 | 1074 | 1126 | 1133 | 1135 | 1136 | 11.36
1,000 | 104 | 28 | 444 | 700 | 78 | 966 | 1009 | 1017 | 1031 | 1031 | 1031
2000 | 08L | 19 | 357 | 614 | 763 | 832 | 873 | 890 | 931 | 932 | 932
5000 | 058 | 131 | 254 | 425 | 610 | 707 | 739 | 759 | 761 | 765 | 765
10000 | 034 | o8 | 166 | 307 | 448 | 539 | 569 | 58 | 623 | 625 | 625
20,000 | 021 | 056 | 120 | 225 | 309 | 325 | 435 | 451 | 480 | 48 | as
50,000 | 012 | 032 | o054 | 120 | 147 | 169 | 276 | 278 | 308 | 308 | 3.08
74425 | 010 | 028 | 050 | 093 | 134 | 164 | 206 | 219 | 236 | 236 | 236

SPAS #1346 DAD Curves Zone 1
August 28 - September 1, 1940
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SPAS 1346 Storm Center Mass Curve: Zone 1
August 28 (0700 UTC) - September 1 (0600 UTC), 1940
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SPAS 1346 Rock House, NC Storm Analysis
August 28, 1940
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Storm Precipitation Analysis System (SPAS) For Storm #1430
SPAS Analysis

General Storm Location: Southeastern Texas/Louisiana border 32.7, -97.5, 28.6, -93.0
Storm Dates: November 22 — November 25, 1940
Event: CORPS of Engineers, US Army Assignment CM 5 — 13
DAD Zone 1
Latitude: 30.1292
Longitude: -96.0542
Max. Grid rainfall amount: 21.29”
Max. Observed rainfall amount: 21.1” (Hempstead, TX)
Number of Stations: 133
SPAS Version: 10.0

Base Map Used: Manually digitized contours using Monthly Weather Review’s isohyetal map from a

report on this storm.

Spatial resolution: 0.2846

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Reliability of Results: Of the 19 hourly stations used in this analysis, six were manually digitized from
either the Army CORPS of Engineers’ pertinent data report or from a USGS report of the storm. This
provided very high accuracy of the hourly data, which is essential in the timing of the daily and
supplemental stations. Of the 55 supplemental stations, 32 were formatted as daily stations. These
stations were in the supplemental file due to there being more data on either end of the storm duration as
defined for this analysis. For example, if the daily station took measurements in the morning, then there
may have been more precipitation reported for the remainder of the storm that was actually part of the
following day’s observation. Alternatively, if a station had an observation time in the evening then there
could have been data not used from the day before that was valid for the period of the storm and could be
added to the analysis. With all of the data being thoroughly inspected, the DAD and precipitation pattern
following closely to the Army CORPS of Engineers report, and the precipitation totals for various periods

throughout the storm being consistent with previous reports, this analysis is considered to be reliable.
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Storm Name: SPAS 1430 - Hempstead, TX Zone 1
Storm Date: 11/22-25/1940 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 8-Nov
Lat Long Moisture Inflow Direction E@ 170 miles
Storm Center Location 30.13N  96.05W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 3023N 9321w Storm Center Elevation 200 feet
Transposition Dew Point Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis  70.5F with total precipitable water above sea level of 2.31 inches.
The in-place maximum dew pointis 74.0 F with total precipitable water above sea level of 2.73 inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " ¥N/A  inches.
The in-place storm elevation is 200 which subtracts  0.05 inches of precipitable water at 705F
The in-place storm elevation is 200 which subtracts  0.05 inches of precipitable water at 740 F
The transposition basin elevation at N/A which subtracts XXX inches of precipitable water at 0.0
The inflow barrier/basin elevation height is N/A which subtracts XXX inches of precipitable water at 0.0
The in-place storm maximization factoris ~ 1.19 Notes: DAD values taken from SPAS 1430. Storm representative Td
The transposition/elevation to basin factor is " AN/A value based on adjusted Td calculated from daily temperature and
The barrier adjustment factor is r #N/A relative humidity in Lake Charles, LA on November 23, 1940.
The total adjustment factoris”  #N/A
Observed Storm Depth-Area-Duration
1 Hour 6 Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours { 72 Hours | 96 Hours | 120 Hours
1 sgmiles 4.7 8.7 11.6 15.9 18.9 21.1 21.2 21.3 21.3 21.3
10 sq miles 4.7 8.7 11.6 15.9 18.8 21.0 21.1 21.2 21.2 21.2
100 sq miles 4.6 8.5 11.2 15.3 18.0 20.5 20.5 20.7 20.7 20.7
200 sq miles 4.4 8.2 10.8 14.8 175 19.9 19.9 20.1 20.4 20.4
500 sq miles 3.6 7.7 10.1 13.9 16.1 184 18.9 194 19.6 19.6
1000 sq miles 2.6 6.8 9.2 133 14.9 17.1 17.7 18.7 18.9 18.9
2000 sq miles 2.0 5.6 8.2 11.9 12.9 15.5 16.0 17.1 17.9 17.9
5000 sq miles 13 3.8 5.7 8.2 9.6 12.7 14.1 16.1 16.4 16.4
10000 sg miles 0.9 3.1 4.8 6.3 8.2 10.6 12.6 14.7 14.9 14.9
20000 sq miles 0.4 2.2 3.8 5.1 6.3 8.5 9.95 12.24 12.8 12.8
50000 sg miles 0.2 1.1 2.0 2.7 4.0 5.9 7.47 9.23 9.5 9.5
Storm or Storm Center Name SPAS 1430 - Hempstead, TX Zone 1
Storm Date(s) 11/22-25/1940
Storm Type Synoptic
Storm Location 30.13N  96.05W
Storm Center Elevation 200
Precipitation Total & Duration (10 sq mi) 21.29"in 96 hrs from SPAS 1430
Storm Representative Dew Point 705F 24
Storm Representative Dew Point Location 30.23N  9321W Oct Nov
Maximum Dew Point 740 F 76.445 72.643
Moisture Inflow Vector E@170
In-place Maximization Factor 1.19
Temporal Transposition (Date) 8-Nov
Transposition Dew Point Location
Transposition Maximum Dew Point
Transposition Adjustment Factor HN/A
Average Basin Elevation N/A
Highest Elevation in Basin N/A
Inflow Barrier Height N/A
Barrier Adjustment Factor ENIA
Total Adjustment Factor EN/A
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Storm 1430 - November 22 (0700 UTC) - November 26 (0600 UTC), 1940
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
Area (mi) Duration {hours)
1 6 12 18 24 36 48 72 96 Total
0.3 473 885 11.63 15.93 13.88 2123 21.29 2129 2129 21.29
1 472 866 11.62 15.93 13.87 21.09 2115 2129 2129 21.29
10 4.71 4.66 11.59 15.87 158.81 21.04 21.10 21.23 2123 21.23
25 4.69 8.65 11.53 15.78 18.70 20.96 21.03 2113 2113 21.13
50 4 65 8.65 11.44 15.62 18.53 2083 20.90 20.96 2097 20.97
100 4 57 a45 11.21 15.33 17.95 2047 20.50 2066 20.71 20.71
150 447 a.21 11.00 15.06 17.89 2021 20.29 2033 2053 20.53
200 4.36 a.16 10.83 14.54 17.45 19.93 19.93 2014 20.35 20.35
300 4.09 7.82 10.51 14.53 16.81 19.05 19.50 19.92 20.00 20.00
400 381 7.80 10.30 14.33 16.49 18.82 19.34 19.53 19.80 15.80
500 3a7 767 10.08 13.85 16.12 18.40 18.92 19.35 19.63 19.63
1,000 287 6.62 9.19 13.30 14.85 17.07 17.74 18.68 18.89 18.89
2,000 2.04 5.60 8.17 11.92 12.89 15.53 16.02 17.08 17.87 17.87
5,000 131 3.84 565 8.16 9.64 12 68 1413 16.13 16.38 16.38
10,000 0.94 307 4.81 6.28 a.19 10.56 12.64 14 66 14 .94 14.94
20,000 041 224 384 514 6.31 8.47 §.95 12 24 12.75 12.75
50,000 0.21 1.06 1.95 2.68 3.97 5.86 747 9.23 9.47 9.47
75,681 018 0.81 152 225 296 4.32 5&2 743 760 7.60
SPAS #1430 DAD Curves Zone 1
November 22 - 26, 1940
100,000 —_
—+— 1-hour
——6-hour
10,000 12-hour
18-hour
24-hour
1,000 -
- —#—36-hour
g' —#— 48-hour
i
< 100 —+— 72-hour
——96-hour
O Total storm (96-
10 hour)
1
Maximum Average Depth of Precipitation (inches)
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SPAS 1430 Storm Center Mass Curve Zone 1
November 22 (0700UTC) to November 26 (0600UTC), 1940

Lat: 30.1292 Lon: -96.0542

@ |ncremental
—— Accumulated

20

88w o'W

40
Index Hour

21.29

60 80

9w QW 92 W

T
W

A Total 96-hour Precipitation (inches) P
November 22, 1940 0700 UTC - November 26,1940 0600 UTC

Precipitation (inches)

Wi [[]351-4.00 [ 8.01-9.00 [l 16.1-175
M 121-150 []4.01-450 [l 9.01-100 [ 176-190
B 1.51-2.00 [[] 4.51-5.00 [l 10.1-11.5 [] 19.1-205
[ 2.01-2.50 [l 5.01-6.00 [l 11.6-13.0 [ |206+

[ 251-3.00 [ 6.01-7.00 ] 13.1-145

[[]3.01-3.50 ] 7.01 -8.00 ] 146 -16.0

asw 05w
SPAS #1430
Stations
Daily
Hourly

a
a
a
*

Hourly Estimated
Hourly Pseudo
Supplemental
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DEPARTMENT OF THE ARMY ' CORPS OF ENGINEERS

STORM STUDIES - PERTINENT DATA SHEET

Storm of 22-25 Mo b 1940

wo WA O MY e | Assighment OF 513
Location Texas, Iouisiana & Misi

Study Prepared by:
Sou%estg Digsion

Calveston District

Part I Reviewed by H. M. Sec. of
Weather Bureau, 3-17-L7
Part I Approved by Office, Chief

of Engineers for Distribution
of Factual Data, 3-20-50
Remarks: Center at Hempstead,

LEGEND
s===1 Area covered by
t..-1 final lsohyetal map.

Texas
rea inclosed (o]
blnn'isomet.”  LOCATION MAP Dowpt. T0°-Ref. Pt 125 %
DA AN MPUTATIONS COMPI
PART I
Preliminary isohyetal map, in 1 sheet , scale 1: 1,000,000
Precipitation data and mass curves: (Number of Sheets)
Form 5001-C (Hourly precip. data)__ __________._____.__._._. 109
Form 5001-B (24-hour " LI e mm———em 127
Form 5001-D (" *» R S, 0
Miscl. precip. records, meteorological data,ete._ _ __ _ _ ________ 2L
Form 5002 (Mass rainfail curves). _ _ . ____ ... 127
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) _____________ 8
Form S-I1 (Depth-area data from isohyetal map)___________ 1
Form S-12 (Maximum depth-duration data)_ _ ___ . . ____.____ 15
Maximum duration-depth-area curves_ __._____________.. 1
Data relating to periods of maximum rainfabl___ . _________ 2
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area in Sq. Mi. Duration of Rainfall in Hours
é 12 138 2, | 30 | 36 | 18 160 |72 78
10 [|9.0 [10.5 |16.0 | 18.6|20.2 [ 20,k | 20,6 | 20,8 21,1} 21.)
100 ?IS 10.0 11.1.6 1'?.6 1901 ]903 19.5 19.7 m.z 20.2
200 (7.0 | 9.7 |13.6 16,8 18, [18.7[18.9|19.1 19.6119.7
500  |6.L 9,2 112,2 [15.5 |17.0 | 17.6 | 17.8 | 18.2| 18.7 | 18.8
1,000 |[5.8 R.6 [11.1 |1k.2 [15.6 (16,3 [16.7 |17.5] 18.0] 18,1
2,000 [5.0 7.6 10,0 12,7 {1L.0 | 1L.B | 15,7 | 16,7 17.3 | 17.5
5,000 3.8 | 6.0 8. [10.6111.7 {12.h |1kl | 16 16,11 1643
10,000 3.0 | L8| 7.0 £.8] 9.7 10,5 {12.8|1L,3|1L.B} 15.1
20,000 |2,0 | 3.6 5.3 6.7| 7.6 8.7[11.0|12,5]13.0]13.2
50,000 [1.2 2.0 | 3.} L] 5.3 6.3) 8.0 9.2] 9.9 10,0
78,000 (1.0 [ 1.9 2.B] 3.6 L} 5.2 €6 7.8} B.h] B

form S-2
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CORPS OF ENGINEERS

STORM STUDIES - ISOHYETAL MAP

Storm Perlod_78 hours

ffom ] n! I' HE! SCALE
to 7 PM 25 Nov. 18,000,000
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SPAS 1430 Hempstead, TX Storm Analysis
November 21 - 24, 1940

8w 8|*W 9w °e2'w 0°W 88w 88w

Storm Center
30.13 N, 96.05 W \

Miles
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Storm Precipitation Analysis System (SPAS) For Storm #1340
SPAS Analysis

General Storm Location: Big Meadows, VA (USACE SA 1-28a)
Storm Dates: October 12-17, 1942
Event: Flash Flood Event
DAD Zone 1
Latitude: 38.5458
Longitude: -78.4042
Max. Grid Rainfall Amount: 19.77"
Max. Observed Rainfall Amount: 18.92"
Number of Stations: 587 (423 Daily, 2 Hourly, 3 Hourly Pseudo, and 159 Supplemental)
SPAS Version: 9.5
Basemap: PRISM October 1942 Precipitation
Spatial resolution: 00:00:30 (~ 0.30 mi?)
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on digitized hourly data from the USACE SA 1-28a mass
curves, daily data, and supplemental station data. We have a good degree of confidence in the station
based storm total results, the spatial pattern is dependent on the basemap, and the timing is based on
hourly stations.
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Storm Name:

SPAS 1340 - Big Meadows, VA

Storm Date: 10/11-18/1942

11/14/2015

AWA Analysis Date:

Storm Adjustment for Virginia

Temporal Transposition Date 1-Oct
Lat Long Moisture Inflow Direction ESE @ 835 miles
Storm Center Location 38.55N 7840 W Basin Average Elevation N/A feet
Storm Rep SST Location 3400N  70.00 W Storm Center Elevation 3,300 feet
Transposition SST Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative SSTis  78.0 F with total precipitable water above sea level of 3.29 inches.
The in-place maximum SSTis 81.0 F with total precipitable water above sea level of 3.76  inches.
The transpositioned maximum SST is 0.0 with total precipitable water above sea level of #N/A  inches.
The in-place storm elevationis 3,300 which subtracts ~ 0.84 inches of precipitable water at 780F
The in-place storm elevationis 3,300 which subtracts  0.93 inches of precipitable water at 810F
The transposition basin elevation at N/A which subtracts XXX inches of precipitable water at 0.0
The inflow barrier/basin elevation height is N/A which subtracts XXX inches of precipitable water at 0.0
The in-place storm maximization factor is 1.16 Notes: DAD values taken from SPAS 1340. Storm representative SST
The transposition/elevation to basin factor is " EN/A value was based on maximum 24-hr SST values on October 13, 1942.
The barrier adjustment factor is " ENIA
The total adjustment factor is " ENIA
Observed Storm Depth-Area-Duration
6 Hours | 12 Hours | 18 Hours i 24 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
10 sq miles 51 8.1 11.2 13.1 17.7 19.6 19.6 19.6
100 sq miles 45 7.2 9.9 12.1 16.8 18.5 18.6 18.6
200 sq miles 4.2 6.9 9.5 11.7 16.2 17.9 18.0 18.1
500 sq miles 3.7 6.3 8.8 112 15.0 16.5 17.0 17.0
1000 sq miles 33 5.9 8.1 10.3 143 15.6 15.7 15.9
2000 sq miles 2.9 5.2 7.2 8.8 13.0 14.2 145 145
5000 sq miles 2.3 4.2 6.0 7.6 10.2 117 121 12.1
10000 sq miles 1.8 3.4 4.3 5.7 8.4 9.1 10.0 10.0
20000 sq miles 11 2.2 3.3 4.2 6.6 7.3 7.8 7.8
50000 sq miles 0.7 15 2.2 2.7 3.9 4.3 5.7 5.7
100000 sq miles 0.4 0.9 1.2 15 25 2.8 3.6 3.7
138434 sq miles 0.4 0.8 1.1 1.4 2.4 2.7 2.8 2.9
Storm or Storm Center Name SPAS 1340 - Big Meadows, VA
Storm Date(s) 10/11-18/1942
Storm Type Flash Flood Event
Storm Location 3855N 78.40 W
Storm Center Elevation 3,300
Precipitation Total & Duration (10 sq mi) 19.77"in 120 hrs from SPAS 1340
Storm Representative SST 780F 24
Storm Representative SST Location 3400 N 70.00 W Sep Oct
Maximum SST 810F 81.8 79
Moisture Inflow Vector ESE @ 835
In-place Maximization Factor 1.16
Temporal Transposition (Date) 1-Oct
Transposition SST Location
Transposition Maximum SST
Transposition Adjustment Factor HNIA
Average Basin Elevation N/A
Highest Elevation in Basin N/A
Inflow Barrier Height N/A
Barrier Adjustment Factor H#NIA
Total Adjustment Factor EN/A
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Storm 1340 - October 12 (0600 UTC) - October 17 (0500 UTC), 1942

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

2 Duration (hours)
Area (mi”)
1 3 6 12 18 24 36 48 i2 96 120 Total
0.3 1.18 2.64 52T 5.48 11.68 13.42 15.74 17.87 19.77 19.77 19.77 19.77
1 1.18 263 525 844 11.63 13.40 15.40 17.86 19.76 19.76 19.76 19.76
10 117 2.56 506 813 11.19 13.08 15.36 17.70 19.57 19.57 19.60 19.60
25 1.15 2.49 487 783 10,77 12.53 15.30 17.44 19.26 19.26 19.33 19.33
50 1.13 248 468 7.50 10.18 12.52 15.11 16.78 18.59 19.01 19.02 19.02
100 1.09 2.42 446 718 9.92 12.11 14.81 16.75 18.53 18.60 18.64 18.64
200 1.03 2.33 4.20 6.87 9.49 11.71 14.37 16.17 17.89 17.98 18.11 18.11
300 0.99 226 4.00 6.60 §22 11.62 14.02 15.61 17.23 17.60 17.69 17.69
400 0.96 220 378 6.57 9.05 11.25 13.74 15.52 17.06 1717 17.34 17.34
500 0.93 215 374 6.29 8.80 11.20 13.48 15.00 16.48 17.04 17.04 17.04
1,000 0.85 1.96 329 585 8.05 1027 1253 14.25 15.62 15.72 15.94 15.94
2,000 0.74 1.71 2.90 52 7.20 8.78 11.31 13.00 14.22 14.51 14.51 14.51
5,000 0.57 1.32 2.3 421 596 787 9.4 10.24 11.74 12.12 12.13 12.13
10,000 0.44 1.07 1.78 338 4.30 56T 743 g.42 907 10.01 10.03 10.03
20,000 0.33 0.79 1.14 215 326 418 57 6.55 732 77 7.83 7.83
50,000 018 037 072 1.49 218 269 359 387 425 567 8.73 5.73
100,000 on 0.3 044 0.av 1.20 146 1.97 2.50 278 360 3.68 3.68
138,434 0.09 0.23 0.42 0.76 1.09 1.39 1.86 2.38 2.7 2.82 2.89 2.89
SPAS #1340 DAD Curves Zone 1
October 12-17, 1942
1,000,000
—— 1-hour
—— 3-hour
100,000 —+— &-hour
—+— 12-hour
18-hour
10,000 4
24-haour
—_ —— 3G-hour
‘Ev 1.000 - —&— 43-haur
- ’
o
- —+—T72-hour
— BG-hour
100 4
—&—120-hour
& Total storm (120-
hour)
10
1

Maximum Average Depth of Precipitation (inches)
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SPAS 1340 Storm Center Mass Curve: Zone 1
October 12 (0600 UTC) - October 17 (0500 UTC), 1942

Incremental Precipitation (inches)

20

0.5

0.0

Lat: 38.5458 Lon:-78.4042

A ncremental

= Accumulated

21

.||ﬂ'ﬂmn||

81
Index Hour

101

20

Accumulated Precipitation (inches)
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76°W 75°W T4W

38°N

76°W

Total Storm (120-hr) Precipitation (inches)
October 12 (0600 UTC) - October 17 (0500 UTC), 1942
SPAS 1340 - Big Meadows, VA

Gauges
@ Dasily
Hourly
Hourly Pseudo Miles
Supplemental 0 375 75 150

o mm

90 180 360
Precipitation (inches)

oo1-100[]401-500[]801-9.00 12.01-13.00 [ 16.01-17.00
[ 1.01-2.00[]501-6.00[]9.01-10.00 [l 13.01-14.00[] 17.01-18.00
[E]201-3.00[]6.01-7.00[]10.01- 11.00 [Ji] 14.01- 15.00[_] 18.01 - 19.00
[C1301-4.00[]7.01-800[]11.01-12.00 [l] 15.01-16.00[ ] 19.01-20.00
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DEPARTMENT OF THE aRMY

STORM STUDIES - PERTINENT DATA SHEET

T Assignne

Assignment Sa 1-284
Locatlon Virpinia

Study Prepared by:
Korth Atlantic Division

CORPS ﬂ' ENGINEERE

11=17 October 1902

Washington Distriet Offlice

Part I Reviewed by H. M. Sec. of
Weather Bureau, 8/6/13
Part II Approved by 0ffke, Chief
of Engineers for Distribution

of Factuai Data, 8,/6/47
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LEGEND
peeey Aras Covarsd by

Remarks: center at

- " map. -
incidend i Big Meadows, Va.
Grid F=6
T, MPUTATIONS COMPI
PART I
Preliminary ischyetal map, in 1 sheet , scale 1:1,000,000
Precipitation data and mass curves: (Number of Sheets)
Form 5001-C (Hourly precip. data)__ _ . _ __ _ ____________.__ 120
Form 5001-B (24-hour * LI I - et i m——— 76
Form 500-D(*» * D L
Miscl. precip. records, metecrological data, etc._ _ __________ __ 17
Form 5002 (Mass rainfall curves) . o . o oo e e e e mae 133
PART II
Final isohyetsl maps,in 1  sheet , scale 111,000,000
Data and computation sheets:
Form 5-I10 ta from mass rainfall curves) o oo 11
Form 5-11 (Depth-area data from isohyetal map). oo uoae 3
Farm $-12 (Maximum depth-duretion date)__._____________ 23

Maximum duration-depth-ares curves_____ e m—m—————— 1

Data relating to periods of maximum rainfall . _ _________ 3
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area In 5q. ML Duration of Rainfall in  Hour:
6 112 116 1 2b | 30 | 36 | LB | 60 | 72 | 96 | 156 |
10 | 6.0 | 8.4 [10.9 |13.h |1L.2 |15.6 |1T.0 [16.L |168.7 |18.8 |18.9
100 | L3 ) 6.0 | 9.2 |11.2 |12.5 |13.8 [16.6 |18.0 |18.4 |18.6 |18.6
200 | 3.9 | 5.6 | 8.6 |10.5 |11.8 (13.0 |16.1 |17.5 |17.8 |[18.1 |18.1
S00 | 3.4 | 5.1 7.8 | 9.6 |10.7 |11.9 [14.9 [16.3 |16.5 16,8 |16.8
1,000 | 3.1 | L. | 7.4 | %.1 [10.3 [11.1 {13.8 |15.0 |15.3 [15.5 {15.5
2,000 | 2,8 | 4,5 | 7.0 | B.5 | 9.6 [10.5 |12.7 |13.7 |13.9 [14.1 |14.1
5,000 | 2,3 | 3.8 | 5.9 | 7.2 | Bl | 8.9 |10.7 |11.6 |11.8 j12.1 |12.1
10,000 | 1.8 | 3.2 | Ld | 27 [ 65 | 741 | 8.9 | 946 | 9.8 [10.1 |10.2
20,000 | 1.1 | 2,2 | 3.0 | 3.5 | Lob | 5.1 ) 6.8 T3] Tu5 | 7.9 | B.O
25,000 | 1.0 | 1.9 | 2.5 | 3.3 ! heD | LS | 6.0 ) 6.5 ] 6B 7.2 ) 7.3

Form S-2
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DEFARTMENT F THE A T CORFS OF ENGINEERS
STORM STUDIES = ISOHYETAL MAP
Storm of __ 11-17 Octopber 1942 Assignment _5A 1-08 4

Study Prepared by: Waphington D.C. District
— Morth Atlantic Divisiem

— e

Storm Period_158 hours

from_ 6 AM Oot. 11 SoALE
to & PM Oot, 17 19, 000,600
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SPAS 1340 Big Meadows, VA Storm Analysis
October 13, 1942

00w TETW TETW TaTW T2EW oW a8t aarw

0 187.5 35 750
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Storm Precipitation Analysis System (SPAS) For Storm #1431
SPAS Analysis

General Storm Location: Warner, Oklahoma (38.5, -98.9, 33.5, -91.7)
Storm Dates: May 7 — May 11, 1943
Event: Extreme Precipitation Event
DAD Zone 1
Latitude: 35.4792
Longitude: -95.3292
Max. Grid rainfall amount: 25.24”
Max. Observed rainfall amount: 25.00” (Warner, OK)
Number of Stations: 325
SPAS Version: 10.0
Base Map Used: USACE Isohyetal Map
Spatial resolution: 0.2679
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of Results: In addition to the NCDC stations, twenty-seven supplemental stations along with
two supplemental estimated stations were added to ensure data consistency. Due to the amount and
integrity of the U.S. Army Corps of Engineers (USACE), three hourly stations were digitized based on the
mass rainfall curves. With the density of stations available and the consistency of the resulting SPAS

analysis to the U.S. Army Corps of Engineers report, this analysis is deemed quite reliable.
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Storm Name: SPAS 1431 - Warner, OK

Storm Date: 5/7-11/1943

11/14/2015

AWA Analysis Date:

Storm Adjustment for Virginia

Temporal Transposition Date 24-May
Lat Long Moisture Inflow Direction SSW@ 290 miles
Storm Center Location 3548N 9533 W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 3161N  97.23W Storm Center Elevation 600 feet
Transposition Dew Point Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis 715F with total precipitable water above sea level of 242  inches.
The in-place maximum dew pointis 775 F with total precipitable water above sea level of 3.22 inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of #N/A  inches.
The in-place storm elevation is 600 which subtracts  0.14 inches of precipitable water at 715F
The in-place storm elevation is 600 which subtracts ~ 0.17 inches of precipitable water at T15F
The transposition basin elevation at N/A which subtracts XXX inches of precipitable water at 0.0
The inflow barrier/basin elevation height is N/A which subtracts XXX inches of precipitable water at 0.0
The in-place storm maximization factor is 1.34 Notes: DAD values from SPAS 1431. Storm representative dew
The transposition/elevation to basin factor is #N/A point value was based on maximum 24-hr Td values between May 5-9,
The barrier adjustment factoris  #N/A 1943 at KACT.
The total adjustment factor is  #N/A
Observed Storm Depth-Area-Duration
1Hours | 6 Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
1sqmiles 45 10.1 12.6 15.2 174 22.1 24.8 25.2 25.2 25.2
10 sq miles 45 9.9 12.4 15.0 17.4 21.8 24.4 24.8 24.8 24.8
100 sq miles 4.1 9.3 10.9 13.1 15.2 19.0 21.3 21.7 21.7 21.7
200 sq miles 3.9 8.8 9.7 11.8 13.9 17.2 19.0 19.3 19.6 19.6
500 sq miles 35 6.8 8.6 10.2 12.3 13.9 14.7 15.7 17.7 17.7
1000 sq miles 2.9 5.8 7.6 8.8 10.4 13.2 14.4 14.8 15.7 15.7
2000 sq miles 2.6 5.7 6.8 7.7 9.3 12.3 12.6 12.8 14.0 14.0
5000 sq miles 2.1 4.6 5.5 6.5 8.4 11.1 11.9 11.9 12.9 13.0
10000 sq miles 1.7 3.8 48 5.8 7.2 8.6 9.9 115 11.6 11.6
20000 sq miles 0.9 2.8 4.0 4.7 6.0 8.5 9.6 10.2 10.6 10.6
50000 sq miles 0.4 1.8 2.8 33 4.1 6.1 7.8 8.2 8.2 8.3
100000 sq miles 0.4 1.1 1.5 2.4 2.9 4.1 4.6 5.9 6.0 6.1
Storm or Storm Center Name SPAS 1431 - Warner, OK
Storm Date(s) 5/7-11/1943
Storm Type General Storm
Storm Location 35.48 N 95.33 W
Storm Center Elevation 600
Precipitation Total & Duration (10 sq mi) 25.24 inches in 72 hours
Storm Representative Dew Point 715F 24
Storm Representative Dew Point Location 31.61N 97.23 W May June
Maximum Dew Point 7715F 76.9 78.5
Moisture Inflow Vector SSW @ 290
In-place Maximization Factor 1.34
Temporal Transposition (Date) 24-May
Transposition Dew Point Location
Transposition Maximum Dew Point
Transposition Adjustment Factor HNIA
Average Basin Elevation N/A
Highest Elevation in Basin N/A
Inflow Barrier Height N/A
Barrier Adjustment Factor HNIA
Total Adjustment Factor HNIA
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Storm 1431 - May 7 (0700 UTC) - May 12 (0600 UTC), 1943
MAXIMUM AVERAGE DEPTH OF PRECIPITATION {(INCHES)

.21 Duration (hours)
Area (mi

1 2 3 4 5 6 12 18 24 30 36 48 60 72 96 120 Total

0.3 4.54 6.23 7.54 8.64 9.64 10.09 12.62 15.24 17.77 20.19 2211 24.83 25.24 25.24 2624 25.24 25.24

1 454 623 783 884 964 10.08 12 60 1523 17 36 2017 2208 24 80 2621 2621 2521 2521 25.21
10 4.47 6.21 7.51 8.81 9.62 9.93 12.42 15.00 17.35 19.87 21.76 24.44 2483 24.83 2483 24.83 24.83
25 4.38 6.18 7.48 8.77 9.57 9.67 12.01 14.54 16.90 19.36 21.03 23.75 2417 2417 2417 2417 24.17
50 425 613 742 871 950 950 1133 14 02 16 33 18 56 2031 2267 22 99 2299 2318 2318 23.18
100 412 6.00 7.25 8.51 9.29 9.29 10.85 13.10 15.24 17.30 18.97 21.34 2166 21.66 2167 2167 21.67
150 4.02 5.83 7.06 8.27 9.03 9.03 10.08 12.42 1413 16.16 17.65 19.66 19.71 19.72 20.50 20.50 20.50
200 3.92 5.65 6.84 8.02 8.75 8.75 9.65 11.80 13.86 15.62 17.18 19.00 19.30 19.30 19.67 19.67 19.57
300 375 530 642 TA3 82 821 9.16 1.3 1297 14 54 16.00 16 87 16 87 16 87 18 43 18 44 18.44
400 3.59 5.09 6.10 7.12 7.76 7.76 8.73 10.84 12.50 13.83 15.23 15.28 15.28 15.84 18.04 18.06 18.06
500 345 4.94 5.68 6.35 6.83 6.83 8.62 10.19 121 13.32 13.89 14.65 14.65 15.66 17.65 17.67 17.67
1,000 293 430 521 5467 584 584 762 882 1040 1189 1319 14.37 14 43 14 76 1570 15674 15.74
2,000 264 3.70 4.47 5.05 573 573 6.75 T.67 9.25 10.78 12.34 12.56 12.74 12.84 13.97 14.03 14.03
5,000 21 3.04 3.69 4.20 4.62 4.60 5.45 6.50 8.36 9.57 11.07 11.85 11.90 11.92 12.88 12.95 12.95
10,000 171 237 281 327 349 382 481 575 724 8.19 856 990 9.94 1149 1159 1161 11.61
20,000 0.91 1.73 2Mm 233 253 278 3.95 4.74 5.96 7.53 8.50 9.58 9.78 10.21 10.57 10.60 10.60
50,000 0.41 0.52 1.02 121 154 1.75 2.76 3.4 4.10 4.87 6.13 (AL 7.94 8.23 8.24 8.34 3.34
100,000 0.35 0.49 0.64 0.79 0.89 1.08 1.62 2371 288 3.0 4.09 4.62 4.63 5.89 6.04 6.05 6.05
138,970 0.26 0.43 0.56 0.67 0.80 0.86 1.36 1.82 237 3.0 3.46 4 4.44 4.63 4.73 4.73 4.73

SPAS 1431 DAD Curves Zone 1
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SPAS 1431 Storm Center Mass Curve Zone 1

May 7 (0700UTC) to May 12 (0600UTC), 1943
Lat: 35.4792 Lon: -95.3292

Incremental Precipitation (in)

e |ncremental L o5
s —— Accumulated 2524
- 20
4 -
=
=
S
®
- 152
s
o
3
©
10 E
2 S
8
<
1 4 -5
0 ; it T 0
20 40 60 80 100 120
Index Hour
101% 100°0r0"W «ro0wW 800w 97 00'w 96°00'W 300w 92°0'0'W 91'00'W
300N 38'00°N
arooN = . aT00N
600N & . : V% s s BN
S5 : L 3500N
00N ~ 34°00N
101°00'W 100°0r0"wW 900w 98°00'W 9rroo'w 96°00'W 85* 00w 9300w 9 oow 000w
-———Mles
N Total 120-hour Precipitation (Inches) 0 o0&
A May 7, 1943 0700 UTC - May 11, 1943 0600 UTC
SPAS #1431

Precipitation (Inches) [ |8o01-9.00 [l 17.01-18.00 .
I 0.19-1.00 [J901-1000 [ 1801-1900 Stations
B 101-2.00 [ 10.01 - 11.00 [ 19.01 - 2000 & Day

B 201-3.00 [ 11.01-12.00 [ 20.01-21.00 84 Houdy
B 301-4.00 [ 12.01 - 13.00 [ 21.01 - 22.00 @ Hourly Estimated
I 4.01-5.00 [ 13.01 - 14.00 [ 22.01 - 23.00 @ Hourly Pseudo
[ 5.01-6.00 [ 14.01 - 15.00 [ 23.01 - 24.00 ¢ Supplemental
©  Supplemental Estimated

[Je01-7.00 [ 15.01-16.00 ] 24.01-25.00
[]701-800 [ 16.01-17.00 | 25.01-26.00

WJM 10/20/2014
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DEPARTMENT OF THE ARMY CORPS OF ENOINES

STORM STUDIES - PERTINENT DATA SHEET
Storm of 6-12 M 1943
we, MY O A0 Assignment SW 23-32'0
Location N.Texas to Great Lakes
Study Prepared by:
Southvestern 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, 7-17-47

! Remarks: Center at Warner
)75l S e renane ’

3 -inch Isehyet. - Dewpt. 70° - Ref. Pt. 225 SSE
LOCATION MAP Grid 0-15

DATA A COMPUTATIONS COMPILED
PART I

Preliminary isohyetal map,in 1 sheet , scale 1:1,000,000
Precipitation data and mass curves: (Number of Sheets)
Form 5001-C (Hourly precip. data)._ _ _ - ___ ____________.___ 553
Form 5001-B (24-hour * " ) e e e —— -
form 500I-D (» » D T, 178
Miscl. precip. records, meteorological data,etc. . _ __ __________ 80
Form 5002 (Mass rainfall curves)._ _ __ _ __ o . _ oo 281

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). . ..o ____ 42
Form S-il (Depth-area deta from isohyetal map) - .- ~oo——- 12
Form $-12 (Maximum depth-duration date). . ..o eee—- 12
Maximum duration-depth-area curves ___ .. ___________ 1
Data relating to perlods of maximum rainfall. ..o e 2

MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area in Sq. Mi. Duration of Rainfall in Hours
12 18 2h 30 36 L8 60 72 26 %fﬁzl
12.5| 15.0| 17.6] 20.0] 21.8| 24.6] 25.0| 25.0] 25.0| 25.0
12.3| 4.6 17.2| 19.5| 21.5| 24.4) 24.9| 24.9] 24.9| 24.9
10.8| 22.4| 14.9| 27.1| 19.3| 21.8| 22.5| 22.5| 22.5| 22.5
9.5|11.4| 13.8| 16.0| 18.3] 20.6] 21.3! 21.3| 21.3| 21.3
7.6(10.0| 12.3| 14.5| 16.7| 18.6| 19.4| 19.4| 19.4] 19.4
11.1 23.3| 5.4 17.1| 18.0| 18.0| 18.0] 18.0
9.9| 12.1| 14.0| 15.5| 16.5| 16.5| 16.5| 16.5
8.3| 10.5( 12.1| 13.4| 4.4 | 144 L] 1h.y
7.2| 9.1 10.4] 11.7| 12.6| 12.6| 12.8| 12.8
6.1| 71.6( 8.7 10.0| 10.7| 10.8] 11.1| 11.1
1[-6 o? 6.5 B 1 cﬁ 3.8 809
2| 4.9 6.2 . 7.0
4.2 L

S
3.4 L 7.0 7.3
2.2| 2.6] 3.0 5.0/ 5.5

;=-=7 Area cevered by
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GORPS OF ENGINEERS

Storm of

STORM STUDIES - ISOHYETAL MAP
6-12 May 1943

Study Prepared by:__ Tulsa, Okla.

Assignment __SW 2-20
Distriot

Sppthwestern Division

Storm Period_144 hours
from__1 AM May 6
to 1 AN Moy 12

Pelyvenic Projection

MASS RAIINFA LL CURVES

| {
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/

Bethesda, Ark.//. 62"

~Bentomille  Ark. 11.5°

£'fﬁn§bm, Airpert I/l 6.2 *j
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Warner, OK Storm Analysis
May 6-7, 1943

102°W 100°W 8w %W 94t W 2w 20°W 88w
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SW 2-20..May 6-11,1943..¥arner,, Okla.
l2-hr. rd 70(20th)..225 676, 348
Horth to: Chicago-5t. Jos fhe."
Soutn to: 32 -3
East to: Il1l.-Ind. lineK =
*~st to: 99

Tenas lsrsr
Dz yr i st

% Togbitied +o m Fooin Hqt0 & ® ‘
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N Asma
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Storm Precipitation Analysis System (SPAS) For Storm #1433
SPAS Analysis

General Storm Location: Collinsville, Illinois (40.0, -91.5, 36.9, -87.3)
Storm Dates: August 13 — August 16, 1946
Event: Extreme Precipitation Event
DAD Zone 1
Latitude: 38.6708
Longitude: -90.0042
Max. Grid rainfall amount: 19.07”
Max. Observed rainfall amount: 19.07” (Collinsville, IL)
Number of Stations: 166
SPAS Version: 10.0
Base Map Used: Derived basemap based off of SPAS analysis
Spatial resolution: 0.2596
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of Results: In addition to the NCDC stations, twenty-four supplemental stations were added
to ensure data consistency. Due to the amount and integrity of the U.S. Army Corps of Engineers
(USACE), three hourly stations were added based on the mass rainfall curves. Three hourly stations
were also added from local climatology from NCDC. With the density of stations available and the
consistency of the resulting SPAS analysis to the U.S. Army Corps of Engineers report, this analysis is

deemed quite reliable.
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Storm Name: SPAS 1433 - Collinsville, IL
Storm Date: 8/12-17/1946 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 1-Aug
Lat Long Moisture Inflow Direction SSW@ 225  miles
Storm Center Location 38.67N  90.00 W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 3571N 9160 W Storm Center Elevation 600 feet
Transposition Dew Point Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis  76.0 F with total precipitable water above sea level of 2.99 inches.
The in-place maximum dew pointis  80.5 F with total precipitable water above sea level of 3.68 inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of #N/A  inches.
The in-place storm elevation is 600 which subtracts  0.16 inches of precipitable water at 76.0 F
The in-place storm elevation is 600 which subtracts ~ 0.18 inches of precipitable water at 805F
The transposition basin elevation at N/A which subtracts XXX inches of precipitable water at 0.0
The inflow barrier/basin elevation height is N/A which subtracts XXX inches of precipitable water at 0.0
The in-place storm maximization factor is 1.24 Notes: DAD values taken from SPAS 1433. Storm representative dew
The transposition/elevation to basin factor is #N/A point value was based on average between maximum 24-hr Td values
The barrier adjustment factor is #N/A and calculated daily Td values on August 14-15, 1946 at KHRO and
KMEM.
The total adjustment factoris  #N/A
Observed Storm Depth-Area-Duration
1 Hour 6 Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
1 sq miles 2.7 6.4 10.5 12.6 13.1 17.3 18.2 18.7 19.1 19.1
10 sq miles 2.7 6.3 10.3 124 12.9 17.0 17.9 18.4 18.8 18.8
100 sq miles 2.6 5.7 8.9 10.7 11.1 15.6 16.5 17.0 18.0 18.0
200 sq miles 2.5 55 8.4 10.0 104 15.1 15.9 16.6 175 175
500 sq miles 2.3 51 7.6 8.9 9.4 14.0 14.8 15.7 16.9 16.9
1000 sq miles 2.2 45 6.7 7.8 8.4 13.0 13.8 15.1 16.1 16.1
2000 sq miles 2.0 4.0 5.8 6.6 6.9 114 124 13.9 14.9 14.9
5000 sq miles 1.6 3.1 4.7 55 5.7 8.8 9.8 11.1 12.2 12.2
10000 sq miles 1.2 2.2 3.1 35 4.3 7.0 7.4 8.0 9.6 9.6
20000 sq miles 0.4 15 2.1 24 3.0 4.7 53 5.6 6.9 6.9
42261 sqmiles 0.3 0.8 1.3 1.5 1.7 2.8 3.2 3.6 3.9 3.9
Storm or Storm Center Name SPAS 1433 - Collinsville, IL
Storm Date(s) 8/12-17/1946
Storm Type Synoptic
Storm Location 38.67 N 90.00 W
Storm Center Elevation 600
Precipitation Total & Duration (10 sq mi) 19.07"in 96 hrs from SPAS 1433
Storm Representative Dew Point 76.0F 24
Storm Representative Dew Point Location 35.71N 91.60 W July Aug
Maximum Dew Point 805F 80.28 80.2
Moisture Inflow Vector SSW @ 225
In-place Maximization Factor 1.24
Temporal Transposition (Date) 1-Aug
Transposition Dew Point Location
Transposition Maximum Dew Point
Transposition Adjustment Factor H#N/A
Average Basin Elevation N/A
Highest Elevation in Basin N/A
Inflow Barrier Height N/A
Barrier Adjustment Factor H#NIA
Total Adjustment Factor H#N/A
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Storm 1433 - August 13 (0700 UTC) - August 17 (0600 UTC), 1946
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

.3, Duration (hours)
Area (mi“)
1 6 12 18 24 30 36 48 60 72 96 Total
0.3 272 6.40 10.52 12.60 13.10 14.64 17.32 18.19 18.74 18.74 19.07 19.07
1 272 6.39 10.51 12.58 13.08 14.62 17.30 18.17 18.72 18.72 19.05 15.05
10 21 6.28 10.33 12.37 12.86 14.38 17.03 17.89 18.43 18.43 18.76 18.76
25 269 6.09 10.04 12.03 12.48 13.88 16.35 17.28 17.80 17.81 18.55 18.55
50 2.67 582 9.65 11.54 12.00 13.21 16.16 17.04 17587 17.59 18.35 18.35
100 262 5.65 8.90 10.69 11.08 12.75 15.63 16.49 17.02 17.02 17.96 17.96
150 257 558 8.75 1017 10.55 12.68 15.37 16.17 16.82 16.86 17.57 17.57
200 2483 5.51 8.40 10.00 10.38 1249 15.09 15.92 16.47 16.62 17.47 17.47
300 245 537 8.00 952 9.87 12.07 14.65 15.41 16.12 16.21 17.27 17.27
400 2.39 524 7.83 9.13 9.63 11.90 14.36 15.15 15.81 16.97 17.07 17.07
500 234 51 7.57 8.94 9.35 11.62 14.03 14.75 15.49 15.73 16.90 16.90
1,000 217 453 6.69 7.79 8.39 10.92 13.03 13.81 14 65 15.07 16.12 16.12
2,000 1.97 3.96 5T 6.60 6.89 9.90 1143 12.37 13.41 13.87 14.91 14.91
5,000 1.62 in 4.69 551 567 7.98 8.80 9.80 1045 11.06 12.23 12.23
10,000 1.23 2.24 3.06 349 434 559 7.03 737 773 7.98 9.56 9.56
20,000 0.40 1.50 21 240 3.03 3.94 4.66 5.26 5.29 5.59 6.86 6.86
42,261 0.34 0.82 1.31 1.53 1.72 2.36 2.80 3.22 3.34 3.64 3.94 3.94
SPAS #1433 DAD Curves Zone 1
August 13 - August 17, 1946
100,000 ——— o0
=——G-hour
=== 12-hour
10,000 - 18-hour
24-hour
—#—30-hour
36-hour
1,000 - —&—48-hour
‘.‘E ——B60-hour
= == T72-hour
g = 96-hour
< 100 -
10
1
0
Maximum Average Depth of Precipitation (inches)
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SPAS 1433 Storm Center Mass Curve Zone 1

August 13 (0700UTC) to August 17 (0600UTC), 1946
Lat: 38.6708 Lon: -90.0042

| 20
25 e |ncremental

—— Accumulated

Accumulated Precipitation (in)

20 40 60 80
Index Hour

92°0a W 100w

9200w G1°0'0'W 9000w 89°0'0"W
N [ c— )
A Total 96-hour Precipitation (Inches) R
August 13, 1946 0700 UTC - August 16, 1946 0600 UTC
SPAS #1433

Precipitation (Inches) 401-5.00 0] 001-10.00 [l 14.01-1500 Stations

I o.10- 1.00 [ Jso01-6.00 10.01 - 11.00 [l 15.01-1600 @ Daily

I 101-200 [_Jso01-7.00 [ 11.01-12.00 [l 16.01-1700 = Houry

I 201 -3.00 7.01-8.00 [ 12.01 - 13.00 [ 17.01-1800 @ Hourly Estimated

I 3.01-4.00 [ eo1-9.00 M 1301-1400 [ ]1801-1900 ¢ Supplemental
[ 19.01-20.00

WIM 10/27/2014
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CORPS OF EMCINEERS

STORM STUDIES ~ PERTINENT DATA SHEET

ae o OME W

{Ll'

Area incloses by

Storm of 12-16 August 1946
Assignment MR 7-28
Location Mo.,Ill.,Ind, & Ky,

udy PP DK varrey
Division
St, Louis District

Part T Reviewed by H. M. Sec. of
Weather Bureau, J/8/49

Part II Approved by Office, Chief
of Engineers for Distribution

ALSEND - of Factual Data, 3/20/5C
;=ee) Area covare Remarks: Center near
Lo Tinel isohyetal map. Collwl., 111,

Dewpt, 74° Ref, Pt, 225 §

Precipitation data and mass curves:
Form 5001-C (Hourly precip. data)
Form 5001-B (24-hour * "
Form 5001-D (* *
Miscl. precip. records, meteorological data, etc.
Form 5002 (Mass rainfall curves). . _ .. _____

BART I

Final isohyetal maps, in 1
Data and computation sheets:
Form S-10 (Data from mass rainfall curves)

“nch | .
s -Inch Isohyet LOCATION _MAP Ctin P13
N MP T P
PART 1
Preliminary isohyetal map, in 1 sheet , scale 1: 1,000,000

(Numbar of Sheets)

————————

sheet , scale 1: 1,000,000

Form S-11 (Depth-arca data from isohyetal map)
Form S-12 (Maximum depth-duration data)__ ...
Maximum duration~depth-area curves. .. ....
Data relating to periods of maximum rainfall

MAXIMUM AVERAGE DEPTH_OF RAINFALL IN INCHES

QW

2

143

Area in Sq. Mi. Duration of Rainfall in Hou
6 12 18 2, |30 |36 [48 [60 |72 [96 | 114
Max, Sta. 6.4 D0.2 2.6 2.7 4.1 [18.0 N8.1 [18.8 |18.7 119.4 | 19.5
10 |6,0 9.8 p2.1 P2 3.7 D7.5 7.6 jre.3 [18.3 18,9 | 19.0
100 |[5.6 |8.2 po,9 P11 22 6.6 16.7 N7.5 [17.6 [13.0 | 18.1
200 |5.4 | 8.3 flo.5 ho.6 p3.0 p6.2 p6.3 17.2 [17.3 [17.7 | 17.8
500 |5.2 |7.7 |9.7 |9.9 D2.8 5.5 5.6 (16,7 |16.9 {17.1 | 17.2
1,000 4.9 |7.0 |8.9 [9.0 f2.6 (4.7 a8 159 [16.0 [16.3 | 16,4
2.m L.3 6.1 7.6 706 n.2 1303 130‘ 1