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.
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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)

29




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

8|W 8/*W - 2w 0°W

Storm Center
31.6792,-96.1292

———
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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

—a— 36-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
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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
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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
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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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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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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

140




Page 141 of 734

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‘03 uo’ 1‘.6 u.'
5,000 (3.3 |4.8 [5.9 [6.0 | £.6 0.4 [0.6 [11.3 11,4 [11.6 | 11,8
10,000 (2.4 | 3.7 | 4.5 |4.6 | 6,6 | 8.0 | 8,2 | 8.7 ] 8.8 ]9.0 Q9.1
20,000 [1.5 2.5 3.1 |3.2 |4.5 |56 | 5.2 |6.0]60 |63 6.5
20,400 1.5 | 2.5 | 3.1 3.2 4.5 | 5.8 | 5.7 | 6.0 ] 6.1 | 6.3 6.4

fForm 5-2
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DEPARTNENT OF THE ARMY CORPS OF
STORM STUDIES - ISOHYETAL MAP
Storm of __ 12=18 August 1946 Assignment MR 7-2B
Study Prepored by: ¢ Mo, District
. Upper Wississippi Valley Division

—— AW,

3 Storm Period_ll& hours
\ from__3 AM 12 Auga scaLs
fo___2 PM 16 Auga . 19,000,

“
"‘.

MASS RAINFALL CURVES
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SPAS 1433 Collinsville, IL Storm Analysis
August 14-15, 1946

94w - 0*W 88w ’|*w 8w s2*w

Storm Center
38.67.-20.00
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Storm Precipitation Analysis System (SPAS) For Storm #1435
SPAS Analysis

General Storm Location: Lower Mississippi Valley (-94.7, 33.1, -89.5, 28.6)
Storm Dates: May 12 — May 19, 1953
Event: Mid-latitude cyclones with associated cold fronts including one stationary front
DAD Zone 1
Latitude: 31.7875
Longitude: -91.8125
Max. Grid rainfall amount: 25.35”
Max. Observed rainfall amount: 25.35” (Harrisonburg, LA)
Number of Stations: 234
SPAS Version: 9.5
Base Map Used: USGS storm total isohyets
Spatial resolution: 0.2840
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of Results: Two stations not found in existing NCDC data were digitized from the mass
curves in the USACE report. One of them, Melville LA, had a co-located daily station which was used to
anchor the hourly estimation. At the storm maximum at Harrisonburg Dam LA, hours 20 to 31 were
estimated using the mass curve from the USGS report because the NCDC hourly data had an
accumulated amount recorded. A map of isohyets of the storm total developed by the USGS was used

as the basemap to improve spatial patterns.

The DAD estimates agree reasonably well with most being within +/- 5%. The larger differences are likely
do to the fact that the current SPAS analysis was run with more data than was available to the previous
publications. Slight differences in the domain (in particular the extension of the buffer area into the Gulf of

Mexico) and overall time period may also contribute.

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 reliable.
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Storm Name: SPAS 1435 - Harrisonburg Dam, LA
Storm Date: 5/11-19/1953 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 1-Jun
Lat Lon Moisture Inflow Direction SSE @ 435 miles
Storm Center Location 31.79N 91.82 W Basin Average Elevation N/A feet
Storm Rep SST Location 26.00 N 89.00 W Storm Center Elevation 0 feet
Transposition SST Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative SST is 80.0 F with total precipitable water above sea level of 3.60 inches.
The in-place maximum SST is 83.0F with total precipitable water above sea level of 4.08 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 0 feet which subtracts  0.00 inches of precipitable water at 80.0 F
The in-place storm elevation is 0 feet which subtracts ~ 0.00 inches of precipitable water at 83.0F
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 1.13 Notes: DAD values from SPAS 1435. USACE had a stormrep Td of 74.0 F 50
The transposition/elevation to basin factor is r HENIA miles south in the rain shield. Storm representative SST value was based on
- SST values for May 16 along the surface HYSPLIT trajectory data. Values
The barrier adj ustment factor is #N/A were selected in region where temperature did not vary significantly over a
large area.
The total adjustment factor is T OENIA
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
1sqmile 44 9.4 115 115 18.0 19.2 19.5 20.5 215 23.7
10 sq miles 4.4 9.4 115 115 17.9 19.1 19.4 20.3 214 23.5
100 sq miles 43 8.9 11.2 11.2 16.7 18.0 18.4 19.3 20.3 22.2
200 sq miles 4.2 8.1 11.1 11.1 15.0 17.0 17.1 18.4 19.5 20.9
500 sq miles 3.8 6.5 10.7 10.7 13.1 15.3 16.2 16.8 18.5 19.2
1000 sq miles 2.3 6.0 10.0 10.0 12.5 14.1 15.0 15.8 175 18.0
2000 sq miles 1.8 5.1 8.3 8.3 11.7 12.9 13.9 14.9 16.5 16.9
5000 sg miles 1.2 3.6 6.9 6.9 9.6 115 11.9 13.4 14.9 15.9
10000 sq miles 0.8 3.0 5.4 5.4 8.0 9.7 11.4 12.3 13.7 14.6
20000 sq miles 0.5 1.8 3.8 3.8 6.2 7.6 9.4 10.4 11.7 12.5
50000 sq miles 0.2 1.0 1.8 1.8 3.3 4.7 5.8 6.9 8.1 8.7
Storm or Storm Center Name SPAS 1435 - Harrisonburg Dam, LA Zone 1
Storm Date 5/11-19/1953
Storm Type Synoptic
Storm Location 31.79N 91.82 W
Storm Center Elevation 0
Precipitation Total & Duration 25.35"inches in 192 hours
Storm Representative SST 80.0F 24 May June
Storm Representative SST Location 26.L00N  89.00W 81 84
Maximum SST 83.0F
Moisture Inflow Vector SSE @ 435
In-place Maximization Factor 1.13
Temporal Transposition (Date) 1-Jun
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 HNIA
Total Adjustment Factor HENIA
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Storm 1435 - May 12 (0700 UTC) - May 20 (0600 UTC), 1953
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

3 Duration (hours)
Area (mi®)
1 6 12 24 36 48 72 96 120 144 168 192 Total
0.3 441 9.43 11.69 18.02 19.24 19.51 20.46 21.54 23.71 2535 25.35 25.35 25.35
1 441 943 11.50 18.01 19.23 19.50 20.45 2153 23.70 2534 25.34 2535 25.35
10 4.40 9.38 11.46 17.88 19.11 19.38 20.33 2141 2354 2520 25.23 2524 25.24
25 4.39 9.31 11.40 17.66 18.90 19.18 20.12 2119 23.28 2496 25.04 25058 25.05
50 4.36 9.19 11.25 17.33 18.58 18.67 19.74 20.70 22.89 24 .59 24.73 2475 24.75
100 431 8.89 11.22 16.68 18.02 18.38 19.26 20.29 2221 2424 24.29 2437 24.37
150 427 8.53 11.18 15.96 1745 17.79 18.76 19.62 21.10 23.91 23N 2417 24.17
200 422 8.12 1.1 15.01 16.98 17.13 18.42 19.50 20.86 23.85 23.88 23.97 23.97
300 410 7.16 10.97 141 16.22 16.96 17.70 18.83 19.82 2314 23.29 23.62 23.62
400 394 6.98 10.84 13.81 15.61 16.60 17.38 18.65 19.68 23.07 23.07 23.30 23.30
500 377 6.53 10.72 13.07 16.32 16.23 16.82 18.47 19.22 22.43 22.92 22,93 22,98
1,000 229 6.02 10.04 12.49 14.14 16.01 15.84 17.52 17.97 21.73 21.98 2219 22.19
2,000 1.76 5.09 8.29 11.70 12.86 13.91 14.85 16.47 16.93 20.68 2114 21.16 21.16
5,000 1.20 364 6.86 9.58 11.45 11.86 13.41 14.85 15.86 19.04 19.45 19.52 19.52
10,000 0.76 295 5.40 8.00 9.65 11.38 12.31 13.68 14.64 17.22 17.84 17.96 17.96
20,000 0.52 1.84 3.83 6.16 7.58 9.35 10.42 11.72 12.53 14.91 15.40 15.64 15.64
50,000 0.19 0.98 1.84 3.30 4.68 583 6.88 8.09 8.69 10.45 11.01 11.27 11.27
78,752 0.15 0.76 1.42 242 3.24 4.02 4.84 5.68 6.42 7.70 8.30 8.43 8.43
SPAS 1435 DAD Curves Zone 1
I 1 1 I 1 I
10%5 =
10%4 - =
001 o
006 ©
012 o
024 o
5 -
-gj 10°3 | o2 o
2 "0 o
144 ©
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Maximum Awverage Depth of Precipitation (inches)

152



Incremental Precipitation (in)

SPAS 1435 Storm Center Mass Curve Zone 1

May 12 (0700UTC) to May 20 (0600UTC), 1953
Lat: 31.7875 Lon: -81.8125
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N e Miles
A Total 192-hr Precipitation (inches) 0w
May 12, 1953 0700 UTC - May 20,1953 0600 UTC
SPAS #1435
Precipitation (inches) Stations

BWo13-100[ ]501-6.00 []10.01-11.00 JJj 16.01-18.00 + Daily
Wio01-200[]601-700 []11.01-1200 i 18.01-2000 = Hourly
Wz2o1-300[]7.01-800 [ 12.01-13.00 [ 20.01-22.00 = Hourly Estimated
[301-400 [ 801-900 [13.01-1400[ |22.01-2400 = Hourly Pseudo
[]4.01-500 []9.01-10.00 ] 14.01-16.00 [ ] 24.01 - 26.00

+« 0 0O W

Supplemental

OLM 10232012
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CEPARTWLNT OF THE APMY CORFE OF EMGIMEEES

————

STORM STUDIES - PERTINENT DATA SHEET
3torm of 11-19 May 1953
b, . b Assignment L7 5-b
Location Iz., ldss., Tex.
Study Prepared by
Lowver Missispippl Valley
Divislon, Hew Orleans
IMatrict Office

Part I Reviewed by H. M. Sec. of
Yeather Bureau, -15-5¢
Part II Approved by Office, Chief
of Englneers for Distribution
of Factual Data, £-13-r1

Remarks: Center at Harriecno-
bure Dan, Loulsdans

prevy Arel covered by
L.--i Tinal imohyetel map.
Ares Inclossd by

3 Dewpt. 'rh&' Ref Pt 50 8 of
€ 5ncn lsahyet.” | OCATION MAP Mexandria, Loutsians
3rid I-13
A MPUTATIONS COMPILED
PART I
Preliminary ischyetal map, in 4 sheets, scale 1:2,500,000
Precipitation data and mass curves: (Number of Shests)
Form 5001-C (Hourly precip. date)__ ... _____. SR
Form 500i-B (24-hour " I ki
Ferm 500-D(~ = * R T
Miscl. precip. records, meteorological data, ete. o . _. -
Form 5002 (Mass rainfall curves). _ ________________ SO,
PART It

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

Form S-10 E:mu from mass rainfall curves) . _ oo 10
Form S-1l (Depth-area deta from isohyetsi map)___ . _____ o
Form S-12 (Maximum depth-duration data)__ . ________ 18
Mazimum duration-depth-ares curves_ __ .. oo ccemaaa 1
Data relating to perlods of maximum rainfall o _ . ____ L
MAXIMUM AVERAGE DEPTH OF RAINFALL IN_INCHES
Area in Sg. Mi. Duration of Rainfall In Hours
Ao 12 2 ETS 72 | 97 | 120 ] 184 | 180
10 2.2 |17 17.5 12.0{19.2 |19, (2008 [21.3 §23.7 | 25.0 | 25,4
e |43 w09 165 17.418.3 (5.7 |g.s | 2003 | 2eas | ka2 |2k, 2
200 T.9 | 10,5| 15.9 145.0)27.7 j18.2 |19.0 |19.0 |22.1 | 23.48 | 23.7
w0 | 7.2 o6 LA A5.5016. 7 (17.0 [18.0 118.5 | 21,2 | 22.f | 22,5
1,000 A5 d.7) 13.0] Lh.of15.4 1E.ﬂ 1€.9 (17.9 {20.0 | 21,8 | 22.0
2,000 5.7 7.4 11.3] 12.3{13.9 |1b.5 |15.5 [16.8 |18.7 |20.9 |21.1
5,000 g 2,10 d.9 9,9]11.4 |12,.7 |ik.0 | 15.2 |14.7 [19.3 |19.4
1,000 | 3.5 kg 6.9 d.0 9.7 |11.1 [12.6 13.7 [15.0 [17.T7 |18.0
20,000 | 2.4 | 3.4] 50 621} 7.7 |92 |10.7 |12.0 [12.9 |15.5 |1£.0
oy, 00D 1.h 2.3 3.0 k3l s5s) 8480681 93 100121 |12.7
]
ﬁ:-rm 5-2
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STORM STUDIES - ISOHYETAL MAP
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SPAS 1435 Harrisonburg, LA Storm Analysis
May 16, 1953

100°W 8|*W %W 294*W 2°W 0°W 83*W 8w 8&*w

Hysplit
@ Surface ® 850mb @ 700mb o 198 290 780
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Storm Precipitation Analysis System (SPAS) For Storm #1312A
SPAS Analysis

General Storm Location: Rosman, NC has the max total of 35.38”
Storm Dates: September 26 — October 3, 1964
Event: Semi-stationary front
DAD Zone 1 - Northwest

Latitude: 37.7375

Longitude: -81.59583

Max. Grid Rainfall Amount: 9.22” at Rollins Branch, WV
DAD Zone 2 - Central

Latitude: 35.14583

Longitude: -82.80416

Max. Grid Rainfall Amount: 17.86”
Number of Stations: 1,365 stations (325 of which are hourly)
SPAS Version: 9.5

Base Map Used: Digitized TVA Isohyetal Map (storm total Sept 28 — Oct 6); expanded using SPAS storm
totals

Spatial resolution: 30 seconds
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of Results: In addition to the 314 hourly stations from NCDC used in the whole project area,
fourteen additional hourly stations were digitized from the TVA report adding more certainty to the timing
of the storm center. The extent and magnitude of the rainfall is moderately reliable given the surprising

large number of daily rain gauges available.
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Storm Name: SPAS 1312 - Rollins Branch, WV
Storm Date: 9/26-10/3/1964 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 15-Sep
Lat Long Moisture Inflow Direction S @ 490 miles
Storm Center Location 37.74N 81.60W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 30.65N 8250 W Storm Center Elevation 2,100 feet
Transposition Dew Point Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis 745F with total precipitable water above sea level of 2.79  inches.
The in-place maximum dew pointis  76.5F with total precipitable water above sea level of 3.07  inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of #N/A  inches.
The in-place storm elevationis 2,100 which subtracts  0.50 inches of precipitable water at 745F
The in-place storm elevationis 2,100 which subtracts  0.53 inches of precipitable water at 765 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  x.xx inches of precipitable water at 0.0
The in-place storm maximization factor is 111 Notes:
The transposition/elevation to basin factor is ~ #N/A
The barrier adjustment factoris ~ #N/A
The total adjustment factoris ~ #N/A
Observed Storm Depth-Area-Duration
1 Hour | 6Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
1sq mile 1.7 44 5.4 6.8 6.9 8.3 8.4 8.4 8.4 8.4
10 sg miles 17 4.4 5.4 6.8 6.9 8.3 8.4 8.4 8.4 8.4
100 sg miles 1.7 4.2 5.0 6.3 6.5 7.9 8.0 8.0 8.0 8.0
200 sq miles 1.6 3.9 4.8 5.7 6.4 7.6 7.7 7.7 7.7 7.7
500 sq miles 14 34 4.5 5.2 5.9 7.0 7.2 7.2 7.2 7.2
1000 sq miles 11 3.0 4.1 4.7 5.2 6.4 6.7 6.7 6.7 6.7
2000 sq miles 0.8 2.5 3.7 43 48 5.9 6.3 6.3 6.3 6.3
5000 sq miles 0.6 2.1 2.9 34 4.3 5.0 5.4 5.4 5.4 5.4
10000 sq miles 0.5 1.6 2.6 3.1 3.8 43 5.0 5.0 5.0 5.0
20000 sq miles 0.4 13 2.2 2.6 3.2 3.8 4.4 4.4 4.4 4.4
50000 sq miles 0.2 1.0 14 19 24 3.0 3.6 3.6 3.6 3.6
100000 sq miles 0.1 0.5 0.9 1.2 1.6 2.2 2.8 2.8 2.8 2.8

Storm or Storm Center Name

SPAS 1312 - Rollins Branch, WV

Storm Date(s)

9/26-10/3/1964

Storm Type

Synoptic event including an interaction with Hurricane Hilda (Oct 4-5)

Storm Location

37.74N  8160W

Storm Center Elevation

2100

Precipitation Total & Duration

9.22 inches in 240 hours

Storm Representative Dew Point 745F 24
Storm Representative Dew Point Location 30.65N 82.50 W
Maximum Dew Point 765 F
Moisture Inflow Vector S @ 490
In-place Maximization Factor 1.11

Temporal Transposition (Date) 15-Sep
Transposition Dew Point Location

Transposition Maximum Dew Point

Transposition Adjustment Factor EN/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 1312A - September 26 (0600 UTC) - October 3 (1200 UTC), 1964
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
2 Duration (hours)
Area (M) 3 6 1 18 24 36 48 168 175 | Total
0.3 1.80 3.04 4.47 5.52 6.93 7.12 8.34 8.44 9.22 9.22 9.22
1 1.74 2.94 4.35 5.40 6.75 6.94 8.34 8.43 9.22 9.22 9.22
10 1.74 2.94 4.35 5.40 6.75 6.94 8.30 8.39 9.19 9.19 9.19
25 1.74 2.94 4.35 5.40 6.75 6.94 8.24 8.33 9.15 9.15 9.15
50 1.74 2.94 4.33 5.26 6.62 6.80 8.13 8.22 9.07 9.07 9.07
100 1.70 2.82 4.18 4.97 6.29 6.51 7.92 8.02 8.94 8.94 8.94
150 1.67 2.74 4.04 4.82 6.00 6.46 7.72 7.78 8.81 8.81 8.81
200 1.64 2.67 3.90 4.77 5.74 6.38 7.57 7.72 8.69 8.69 8.69
300 1.58 2.57 3.55 4.69 5.41 6.22 7.32 7.47 8.60 8.60 8.60
400 1.51 2.49 3.49 4.60 5.29 6.06 7.09 7.37 8.51 8.51 8.51
500 1.43 2.42 3.41 451 5.16 5.90 7.01 7.21 8.43 8.43 8.43
1,000 1.07 2.17 3.00 4.13 4.72 5.21 6.41 6.73 8.11 8.11 8.11
2,000 0.79 1.98 2.48 3.70 4.25 4.78 5.85 6.31 7.78 7.78 7.78
5,000 0.64 1.57 2.05 2.90 3.44 4.28 5.03 5.44 7.23 7.23 7.23
10,000 0.47 1.09 1.59 2.64 3.06 3.80 4.29 4.97 6.71 6.71 6.71
20,000 0.36 0.85 1.33 2.17 2.63 3.24 3.84 4.40 6.10 6.10 6.10
50,000 0.18 0.53 0.99 1.40 1.92 2.39 2.96 3.55 5.00 5.00 5.00
100,000 0.11 0.30 0.54 0.85 1.19 1.58 2.24 2.84 3.88 3.88 3.88
113,361 0.11 0.29 0.52 0.84 1.10 1.40 2.14 2.55 3.55 3.55 3.55
SPAS #1312A DAD Curves Zone 1
September 26 - October 3, 1964
1,000,000 —
—3-hour
100,000 - ——6-hour
12-hour
10,000 - 18-hour
24-hour
& = 36-hour
£ 1,000 -
© —#— 48-hour
g =+—168-hour
100 4 &— 175-hour
O Total storm (175-
hour)
10 -
1 .
0 10

Maximum Average Depth of Precipitation (inches)
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SPAS 1312 Storm Center Mass Curve Zone 1

September 26 (0600UTC) to October 3 (1200UTC), 1964
Lat: 37.7375 Lon: -81.5958333333333

Incremental Precipitation (in)
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Total 175-hour Precipitation (inches)
September 26, 1964 0600 UTC - October 3, 1964 1200 UTC
SPAS #1312A

Precipitation (inches) Stations

BWooo-100[ J301-400]601-700 J901-1000 []1401-1600 & Daily
B 1o1-200[ J401-500[]7.01-800 JJ10.01-1200 [ |16.01-18.00 = Hourly
[ 201-300[]501-6.00 [ s.01-9.00 J12.01-14.00 & Hourly Pseudo

+ Supplemental

TWF 32202074
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SPAS 1312 Rollins Branch, WV Storm Analysis
September 28 - 29, 1964

94w 2w 05w 88 W B85°W 84w 82*wW B0°W TBW oW T4W T*W
3774 N, 81.60W -
\-:___k v i
sl A

Miles
o 288 530 1,080
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Storm Precipitation Analysis System (SPAS) For Storm #1312A
SPAS Analysis

General Storm Location: Rosman, NC has the max total of 35.38”
Storm Dates: September 26 — October 3, 1964
Event: Semi-stationary front
DAD Zone 1 - Northwest

Latitude: 37.7375

Longitude: -81.59583

Max. Grid Rainfall Amount: 9.22” at Rollins Branch, WV
DAD Zone 2 - Central

Latitude: 35.14583

Longitude: -82.80416

Max. Grid Rainfall Amount: 17.86”
Number of Stations: 1,365 stations (325 of which are hourly)
SPAS Version: 9.5

Base Map Used: Digitized TVA Isohyetal Map (storm total Sept 28 — Oct 6); expanded using SPAS storm
totals

Spatial resolution: 30 seconds
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of Results: In addition to the 314 hourly stations from NCDC used in the whole project area,
fourteen additional hourly stations were digitized from the TVA report adding more certainty to the timing
of the storm center. The extent and magnitude of the rainfall is moderately reliable given the surprising

large number of daily rain gauges available.

174



Page 175 of 734

Storm Name: SPAS 1312 - Rosman, NC Zone 2

Storm Date: 9/26-10/3/1964

11/14/2015

AWA Analysis Date:

Storm Adjustment for Virginia

Temporal Transposition Date 15-Sep
Lat Long Moisture Inflow Direction S@ 310 miles
Storm Center Location 3514N 8280W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 3065N 8250 W Storm Center Elevation 2,300 feet
Transposition Dew Point Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis 745 F with total precipitable water above sea level of 2.79  inches.
The in-place maximum dew pointis 76.5 F with total precipitable water above sea level of 3.07 inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " #N/A inches.
The in-place storm elevationis 2,300 which subtracts  0.54 inches of precipitable water at T45F
The in-place storm elevationis 2,300 which subtracts  0.58 inches of precipitable water at 765 F
The transposition basin elevation at N/A which subtracts  x.xx inches of precipitable water at 0.0
The inflow barrier/basin elevation heightis  N/A which subtracts  x.xx 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 maximum
The transposition/elevation to basin factor is " ENIA 24-hr Td values for September 28, 1964 at KVAD, KNRB and
The barrier adjustment factor is " OENIA KIAX.
The total adjustment factor is " ENIA
Observed Storm Depth-Area-Duration
1Hour | 6Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
1 sq miles 3.8 7.1 7.8 115 13.7 15.9 16.2 16.2 16.2 16.2
10 sq miles 3.6 6.7 7.4 115 134 15.2 16.1 16.1 16.1 16.1
100 sg miles 2.9 5.2 6.4 10.3 11.9 13.3 14.1 14.1 14.1 14.1
200 sq miles 25 47 6.3 9.8 11.2 12.6 135 13.5 135 135
500 sq miles 1.8 4.0 5.9 8.8 10.1 114 12.0 12.0 12.0 12.0
1000 sq miles 14 3.3 52 7.7 8.9 10.0 10.5 10.5 10.5 10.5
2000 sq miles 1.1 2.6 43 6.1 6.9 8.3 9.1 9.1 9.1 9.1
5000 sq miles 0.8 2.0 2.8 4.0 5.0 5.6 5.7 5.7 5.7 5.7
10000 sq miles 0.5 1.4 2.3 3.3 3.8 4.6 5.1 5.1 5.1 5.1
20000 sq miles 0.2 1.1 1.8 2.2 2.7 3.3 3.5 3.5 35 35
50000 sq miles 0.1 0.6 1.1 1.3 1.6 2.3 2.6 2.6 2.6 2.6
100000 sg miles 0.1 0.4 0.6 0.8 1.0 1.5 1.7 1.7 1.7 1.7

Storm or Storm Center Name

SPAS 1312 - Rosman, NC Zone 2

Storm Date(s)

9/26-10/3/1964

Storm Type

Synoptic event including an interaction with Hurricane Hilda (Oct 4-5)

Storm Location

35.14 N 82.80 W

Storm Center Elevation

2300

Precipitation Total & Duration

17.86 inches in 240 hours

Storm Representative Dew Point 745F 24
Storm Representative Dew Point Location 30.65 N 82.50 W
Maximum Dew Point 765F
Moisture Inflow Vector S@310
In-place Maximization Factor 1.10

Temporal Transposition (Date) 15-Sep
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 1312A - September 26 (0600 UTC) - October 3 (1200 UTC), 1964

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

2 Duration (hours)
Area (i) 3 6 12 18 24 36 48 168 175 | Total
0.3 3.92 6.38 7.23 7.94 11.75 13.94 15.88 16.49 17.86 17.86 17.86
1 3.82 6.24 7.09 7.79 11.52 13.70 15.86 16.24 17.83 17.83 17.83
10 3.63 5.90 6.69 7.44 11.46 13.35 15.16 16.10 17.47 17.47 17.47
25 3.37 5.48 6.00 7.14 11.04 12.97 14.74 15.48 16.84 16.84 16.84
50 3.14 5.11 5.78 6.79 10.72 12.29 13.94 14.44 16.34 16.34 16.34
100 2.88 4.67 5.22 6.39 10.31 11.91 13.26 14.10 15.72 15.72 15.72
150 2.66 4.36 4.97 6.38 10.01 11.55 13.01 13.58 15.30 15.30 15.30
200 2.49 4.07 4.74 6.29 9.77 11.20 12.58 13.45 15.01 15.01 15.01
300 2.12 3.82 4.47 6.18 9.42 10.83 12.11 12.91 14.47 14.47 14.47
400 1.87 3.53 4.21 5.98 9.12 10.44 11.62 12.40 14.02 14.02 14.02
500 1.82 3.17 3.98 5.86 8.82 10.09 11.35 12.04 13.65 13.65 13.65
1,000 1.40 2.49 3.25 5.24 7.71 8.89 9.99 10.45 12.17 12.17 12.17
2,000 1.07 1.88 2.60 4.28 6.05 6.93 8.34 9.12 10.35 10.35 10.35
5,000 0.77 1.43 1.96 2.78 3.99 5.02 5.58 5.73 7.86 7.86 7.86
10,000 0.50 1.02 1.40 2.34 3.27 3.75 4.62 5.06 6.59 6.59 6.59
20,000 0.15 0.61 1.08 1.75 2.19 2.71 3.34 3.51 5.12 5.12 5.12
50,000 0.13 0.33 0.59 1.06 1.32 1.55 231 2.55 3.72 3.72 3.72
100,000 0.07 0.20 0.36 0.58 0.82 1.04 1.50 1.68 2.42 2.42 2.42
108,165 0.06 0.18 0.33 0.58 0.78 1.02 1.38 1.59 2.25 2.25 2.25
SPAS #1312A DAD Curves Zone 2
September 26 - October 3, 1964
1,000,000 o
—— 3-hour
100,000 - ——6-hour
12-hour
10,000 -| 18-hour
24-hour
& ——fe— 36-hour
13 1,000 -
© —#—48-hour
]
E =—t—168-hour
100 4 &— 175-hour
O Total storm (175-
hour)
10
1 .

Maximum Average Depth of Precipitation (inches)
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SPAS 1312 Storm Center Mass Curve Zone 2

September 26 (0600UTC) to October 3 (1200UTC), 1964
Lat: 35.1458333333333 Lon: -62.804 1

== |ncremental

—— Accumulated 17.86

Incremental Precipitation (in)
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Total 175-hour Precipitation (inches)
September 26, 1964 0600 UTC - October 3, 1964 1200 UTC
SPAS #1312A

Precipitation (inches) Stations

BWooo-100[ J301-400]601-700 J901-1000 []1401-1600 & Daily
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SPAS 1312 Rosman, NC Storm Analysis
September 28 - 29, 1964
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Storm Precipitation Analysis System (SPAS) For Storm #1183
SPAS-General Analysis

General Storm Location: Edgerton, Missouri
Storm Dates: July 18-20, 1965
Event: Synoptic
DAD Zone 1
Latitude: 40.4125
Longitude: -95.5125
Max. Grid Rainfall Amount: 20.76”
Max. Observed Rainfall Amount: 20.10” at ATCHISON 65N 41W SCT34

Number of Stations: 387 (90 Daily, 41 Hourly, 4 Hourly Estimated, 2 Hourly Estimated Pseudo, 13
Hourly Pseudo, and 237 Supplemental)

SPAS Version: 8.5

Base Map Used: Yes, conus_prism_ppt_in_1971 2000_07
Spatial resolution: 00:00:30 (0.3 sq. miles)

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes
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Storm Name: SPAS 1183 - Edgerton, MO Zone 1
Storm Date: 7/18-20/1965 Storm Adjustment for Virginia
AWA Analysis Date: i11/14/2015
Temporal Transposition Date 15-Jul
Lat Long Moisture Inflow Direction SW@ 100 miles
Storm Center Location 4041N 9551W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 3922N 9658 W Storm Center Elevation 900 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 299  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 900 which subtracts ~ 0.23 inches of precipitable water at 76.0 F
The in-place storm elevation is 900 which subtracts  0.28 inches of precipitable water at 80.5F
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 1.23 Notes: DAD values taken from SPAS 1183. Storm rep used 24hr
The transposition/elevation to basin factoris ~ #N/A average on July 17-18 from KTOP, KFRI, and KCNK.
The barrier adjustment factor is ~ #N/A
The total adjustment factoris  #N/A
Observed Storm Depth-Area-Duration
1 Hours 6 Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours ; 72 Hours | 96 Hours | 120 Hours
1 sqmiles 3.7 11.8 16.7 17.3 18.0 19.3 19.4 20.1 20.1 20.1
10 sq miles 3.5 11.1 154 16.5 17.6 19.0 19.1 19.7 19.7 19.7
100 sq miles 24 75 11.0 115 13.4 15.3 16.4 17.2 17.2 17.2
200 sg miles 18 6.2 9.2 9.9 12.7 14.2 154 16.2 16.2 16.2
500 sq miles 14 4.4 6.1 8.2 10.9 13.4 13.9 15.2 15.2 15.2
1000 sq miles 1.2 3.7 5.8 7.6 9.5 12.1 13.0 13.8 13.8 13.8
2000 sq miles 1.0 35 49 6.8 8.7 10.8 11.8 12.7 12.7 12.7
5000 sg miles 0.6 2.7 3.8 5.6 6.9 8.5 9.7 10.4 10.4 10.4
10000 sq miles 0.4 2.1 3.2 4.0 5.2 7.0 7.7 8.2 8.2 8.2
20000 sq miles 0.3 14 2.2 28 3.6 49 5.4 5.8 5.8 5.8
35221 sq miles 0.2 0.8 1.2 1.8 2.3 2.6 3.5 3.7 3.7 3.7

Storm or Storm Center Name

SPAS 1183 - Edgerton, MO Zone 1

Storm Date(s)

7/18-20/1965

Storm Type

General Storm/MCC

Storm Location

4041N  9551W

Storm Center Elevation

900

Precipitation Total & Duration (10 sq mi)

20.76 inches in 60hrs, 18.59"in 24hrs

Storm Representative Dew Point 76.0 F 24
Storm Representative Dew Point Location 39.22N 96,58 W
Maximum Dew Point 80.5F
Moisture Inflow Vector SW @ 100
In-place Maximization Factor 1.23
Temporal Transposition (Date) 15-Jul
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 H#NIA
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Storm 1183 - July 18 (0600 UTC) - July 20 (1800 UTC), 1965
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
Area (miP) Duration (hours)
1 2 3 4 5 6 12 18 24 36 48 60 Total
0.3 3.77 5.64 7.34 9.83 10.97 12.06 17.13 17.80 18.59 19.82 19.86 20.76 20.76
1 3.68 5.44 7.13 9.52 10.71 11.77 16.72 17.29 18.04 19.27 19.35 20.08 20.08
10 3.49 5.23 6.79 9.10 10.15 11.11 15.41 16.49 17.56 19.00 19.06 19.71 19.71
25 3.15 4.72 5.96 8.21 9.13 9.93 14.05 15.23 16.32 18.04 18.12 19.06 19.06
50 2.83 4.24 5.35 7.36 8.12 8.83 12.60 13.81 15.05 16.79 17.37 18.27 18.27
100 2.43 3.67 4.36 6.34 6.94 7.52 10.95 11.54 13.41 15.27 16.39 17.22 17.22
150 2.21 3.31 4.26 5.77 6.32 6.84 9.96 11.34 12.96 15.23 15.69 16.66 16.66
200 1.79 3.02 3.94 5.28 5.72 6.18 9.23 9.90 12.66 14.18 15.38 16.18 16.18
300 1.55 2.74 2.99 4.53 5.00 5.41 7.86 9.53 11.45 13.80 14.49 15.71 15.71
400 1.52 2.47 2.90 4.16 4.30 4.74 7.48 8.30 11.04 13.43 14.13 15.44 15.44
500 1.41 2.20 2.73 3.79 3.91 4.35 6.13 8.17 10.88 13.37 13.88 15.17 15.17
1,000 121 1.63 2.09 2.93 3.37 3.71 5.79 7.57 9.48 12.08 13.04 13.83 13.83
2,000 0.98 1.37 1.82 2.48 2.95 3.49 4.94 6.83 8.74 10.76 11.80 12.70 12.70
5,000 0.64 0.98 1.56 2.04 2.26 2.69 3.84 5.57 6.92 8.50 9.66 10.42 10.42
10,000 0.44 0.80 1.24 1.57 1.86 2.06 3.16 4.00 5.23 7.03 7.67 8.24 8.24
20,000 0.29 0.61 0.82 1.13 1.29 1.44 2.21 2.81 3.59 4.86 5.36 5.81 5.81
35,221 0.19 0.37 0.45 0.46 0.46 0.83 1.17 1.78 2.29 2.57 3.46 3.72 3.72
SPAS #1183 DAD Curves Zone 1
July 18 - July 20, 1965
1,000,000 ot
2-hour
——3-h
100,000 - our
—+—4-hour
5-hour
10,000 6-hour
== 12-hour
& —=#—18-hour
£ 1,000 ——24-hour
g = 36-hour
—+—48-hour
100
60-hour
10 -
1 L 1 1
Maximum Average Depth of Precipitation (inches)
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Incremental Precipitation (inches)
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SPAS 1183 Storm Center Mass Curve: Zone 1
July 18 (0600 UTC) - July 20 (1800 UTC), 1965
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Backward trajectories ending at 1200 UTC 18 Jul 65

Source * at 4041N

CDC1 Meteorological Data

H e 1
1] [ -, :l-

Job ID: 116763

Tg%n]j:ctn Direction: Backward  Duration: 72 hrs )
YVertical Motion Calculation Method: Model Vertical VYelocity
Meteorology: 00002 1 Jul 2065 - reanalysis

Job Start: Fri Jul 10 04:24:09 UTC 2015
Source 1 lat.: 40412500 lon.: -95.5312300 hgts: 0, 1160, 2800 m AGL
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SPAS 1183 Edgerton, MO Storm Analysis
July 16-19, 1965

102°wW 100°W 8w 8w - °°'W

Hysplit (] 120 280 520
e Surface @ 850mb e 700mb
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Storm Precipitation Analysis System (SPAS) For Storm #1380
SPAS Analysis

General Storm Location: Tennessee Valley (-88.6, 37.4, 34.0, -79.9)
Storm Dates: August 21 — August 24, 1967
Event: Mesoscale Storms with Embedded Convection (MEC)
DAD Zone 1
Latitude: 34.7958
Longitude: -83.6958
Max. Grid/Radar Rainfall Amount: 18.42”
Max. Observed Rainfall Amount: 18.42”
DAD Zone 2
Latitude: 34.8125
Longitude: -80.8792
Max. Grid/Radar Rainfall Amount: 12.65”
Max. Observed Rainfall Amount: 11.14”
Number of Stations: 490
SPAS Version: 9.5
Base Map Used: Mean annual maximum 48-hour precipitation associated with MECs
Spatial resolution: 0.2690
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: In addition to the NCDC stations, seventeen supplemental stations were added to
ensure the data matches what can actually occur and that the data more closely resemble reports from
this storm. Due to the orientation and integrity of the station data, no additional stations were digitized.
With the density of stations available for this storm and with how closely the resulting SPAS analysis was

to the various reports, this analysis is deemed quite reliable.
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Storm Name: SPAS 1380 - Burton Dam, GA

Storm Date: 08/22-24/1967

11/14/2015

AWA Analysis Date:

Storm Adjustment for Virginia

Temporal Transposition Date 7-Aug
Lat Lon Moisture Inflow Direction SSW@ 275  miles
Storm Center Location 3480N 8370 W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 31.00N  85.00 W Storm Center Elevation 3,700 feet
Transposition Dew Point Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis 735 F with total precipitable water above sea level of 2.67  inches.
The in-place maximum dew pointis 79.5 F 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 #N/A  inches.
The in-place storm elevationis 3,700 feet which subtracts ~ 0.81 inches of precipitable water at 735F
The in-place storm elevationis 3,700 feet which subtracts ~ 0.99 inches of precipitable water at 795F
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 1.36 Notes: Storm representative dew point value was based on maximum
The transposition/elevation to basin factor is  #N/A 24-hr Td values on August 22, 1967. The stations used are KLSF,
The barrier adjustment factor is ~ #N/A KTLH, KPAM, KOZR and KVPS.
The total adjustment factoris ~ #N/A
Observed Storm Depth-Area-Duration
1Hours | 6Hours | 12 Hours { 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours : 96 Hours | 120 Hours
1sgmile 24 5.8 79 10.8 12.6 13.7 15.8 17.0 18.1 18.1
10 sq miles 24 5.8 7.8 10.7 12.6 13.6 15.7 16.8 17.8 17.8
100 sq miles 22 53 7.2 9.9 11.8 12.8 14.7 16.0 16.9 16.9
200 sq miles 1.9 4.6 6.3 8.2 11.0 12.3 14.0 15.6 16.5 16.5
500 sq miles 1.4 3.9 53 7.1 9.6 10.7 12.2 14.0 15.1 15.1
1000 sq miles 1.2 3.0 4.4 6.0 7.6 9.3 10.7 125 13.4 13.4
2000 sq miles 0.9 2.2 35 4.8 6.1 8.4 9.1 10.9 12.0 12.0
5000 sq miles 0.5 1.6 2.7 3.9 4.6 5.9 6.8 8.6 9.8 9.8
10000 sq miles 0.3 1.2 23 3.0 3.7 52 5.4 7.1 8.2 8.2
20000 sq miles 0.2 0.8 1.6 2.0 2.7 35 4.0 55 6.5 6.5
50000 sq miles 0.1 0.4 0.7 1.0 1.3 1.7 2.1 3.3 4.2 4.2
Storm or Storm Center Name SPAS 1380 - Burton Dam, GA
Storm Date 08/22-24/1967
Storm Type Mesoscale with Embedded Conwection
Storm Location 3480N  83.70W
Storm Center Elevation 3,700
Precipitation Total & Duration 18.42"inches in 96 hours
Storm Representative Dew Point 735F 24
Storm Representative Dew Point Location 31.00N  85.00 W July Aug
Maximum Dew Point 795F 79.49 79.36
Moisture Inflow Vector SSW @ 275
In-place Maximization Factor 1.36
Temporal Transposition (Date) 7-Aug
Transposition Dew Point Location
Transposition Maximum Dew Point
Transposition Adjustment Factor ENIA
Awverage Basin Elevation N/A
Highest Elevation in Basin N/A
Inflow Barrier Height N/A
Barrier Adjustment Factor HNIA
Total Adjustment Factor ENIA
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Storm 1380 - August 21 (0700 UTC) - August 25 (0600 UTC), 1967
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

2 Duration (hours)
Area (mi°)

1 2 3 4 5 6 12 18 24 36 48 72 96 Total
0.3 2.43 4.15 5.00 5.33 5.58 5.79 7.88 10.81 12.64 13.66 15.76 17.02 18.42 18.42
1 2.43 4.14 4.99 5.32 5.57 5.78 7.87 10.80 12.63 13.65 15.75 17.01 18.14 18.14
10 2.42 4.06 4.89 5.21 5.46 5.75 7.83 10.74 12.57 13.59 15.68 16.84 17.80 17.80
25 2.39 3.93 4.75 5.06 5.34 5.69 7.75 10.64 12.45 13.47 15.55 16.57 17.63 17.63
50 2.34 3.77 4.55 4.85 5.22 5.55 7.57 10.45 12.15 13.13 14.96 16.20 17.34 17.34
100 2.20 3.48 4.22 4.50 4.94 5.32 7.23 9.94 11.78 12.82 14.69 15.99 16.90 16.90
150 2.04 3.17 3.89 3.89 4.61 5.00 6.80 9.34 11.32 12.54 14.45 15.80 16.72 16.72
200 1.86 291 3.62 3.73 3.96 4.56 6.28 8.21 10.98 12.31 14.02 15.58 16.53 16.53
300 1.52 2.36 3.21 3.47 3.79 4.37 5.84 8.08 10.50 11.81 13.78 15.21 16.11 16.11
400 1.48 2.22 2.73 3.26 3.63 3.97 5.34 7.20 10.01 11.36 13.23 14.53 15.57 15.57
500 1.44 2.07 2.59 3.05 3.37 3.88 5.26 7.13 9.58 10.66 12.21 14.03 15.07 15.07
1,000 1.24 1.55 2.03 2.26 2.59 2.98 4.38 5.95 7.55 9.30 10.72 12.49 13.41 13.41
2,000 0.86 1.16 1.39 1.72 2.00 221 3.52 4.80 6.14 8.36 9.05 10.85 11.98 11.98
5,000 0.48 0.81 1.02 1.27 1.43 1.56 2.70 3.85 4.62 5.93 6.79 8.62 9.77 9.77
10,000 0.33 0.58 0.77 0.89 1.03 1.23 2.29 2.98 3.73 5.24 5.39 7.06 8.18 8.18
20,000 0.18 0.27 0.41 0.52 0.73 0.82 1.57 2.02 2.66 3.48 4.00 5.53 6.50 6.50
50,000 0.07 0.15 0.20 0.30 0.36 0.43 0.70 1.01 1.30 1.71 2.11 3.26 4.17 4.17
99,877 0.05 0.09 0.13 0.15 0.19 0.22 0.39 0.54 0.70 1.02 1.30 1.64 2.02 2.02

SPAS #1380 DAD Curves Zone 1
August 21 - August 25, 1967

1,000,000

——1-hour
—2-hour
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—+—4-hour
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O Total storm (96-hour)
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Maximum Average Depth of Precipitation (inches)
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Incremental Precipitation (in)
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SPAS 1380 Storm Center Mass Curve Zone 1
August 21 (0700UTC) to August 25 (0600UTC), 1967

Lat: 34.7958 Lon: -83.6958
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SPAS 1380 Burton, GA Storm Analysis Zone 1
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August 22, 1967
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Storm Precipitation Analysis System (SPAS) For Storm #1357
SPAS Analysis

General Storm Location: Tennessee Valley
Storm Dates: March 14 — March 17, 1973
Event: Mid-latitude cyclone (MLC)
DAD Zone 1
Latitude: 34.8375
Longitude: -88.3958
Max. Grid Rainfall Amount: 12.15”
Max. Observed Rainfall Amount: 12.11” at Glens, MS

Number of Stations: 664 (352 Daily, 138 Hourly, 0 Hourly Estimated, 38 Hourly Pseudo, 133

Supplemental, and 3 Supplemental Estimated)

SPAS Version: 9.5

Base Map Used: Mean annual maximum 48-hour precipitation associated with MLCs
Spatial resolution: 0.2707

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: In addition to the NCDC stations, there were three supplemental stations added to
fill in where there was a lack of observations, in order to create a more realistic precipitation pattern.
There were also four daily and seven hourly stations digitized and added from the TVA report. The added
TVA data helped to enhance the accuracy of the timing of the storm center. Overall, this storm analysis is
found to be reliable. Comparing the SPAS analysis to the TVA isohyetal map further validates the

consistency of the magnitude and extent of the rainfall.
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Storm Name: SPAS 1357 - Burnsville, AL
Storm Date: March 14-17,1973 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 1-Apr
Lat Lon Moisture Inflow Direction SSW @ 365 miles
Storm Center Location 3484N 8840W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 30.00N 91.00W 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  69.0 F with total precipitable water above sea level of 2.14  inches.
The in-place maximum dew pointis 73.0 F with total precipitable water above sea level of 2.60 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 600 feet which subtracts ~ 0.13 inches of precipitable water at 69.0 F
The in-place storm elevation is 600 feet which subtracts  0.14 inches of precipitable water at 730F
The transposition storm elevation at N/A feet which subtracts XXX inches of precipitable water at 0.0
The moisture inflow barrier height is N/A feet which subtracts ~ x.xx inches of precipitable water at 0.0
The in-place maximization factor is 1.22 Notes: Stormrep Td is the 24hr average Td from KBPT, KLCH, KLFT, KBTR,
The transposition factor is”  #N/A KNBG, KBVE, KMSY, KGPT, and KMOB on March 14, 1973,
The elevation/barrier adjustment factor is”  #N/A
The total adjustment factoris”  #N/A
Observed Storm Depth-Area-Duration
6 Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 72 Hours
1sqmile 48 74 9.6 104 11.2 12.0 12.2 12.2
10 sq miles 48 7.4 9.5 10.3 11.1 12.0 12.1 12.1
100 sq miles 4.7 7.3 9.4 10.2 11.0 11.8 11.9 12.0
200 sq miles 45 7.2 9.1 9.9 10.7 11.2 11.8 11.8
500 sg miles 4.1 6.9 8.7 9.6 10.2 11.1 11.4 115
1000 sq miles 4.0 6.5 8.4 9.3 9.7 10.9 10.9 11.2
2000 sq miles 3.7 6.1 8.0 8.9 9.4 10.6 10.8 10.8
5000 sq miles 3.1 5.6 7.3 8.2 8.8 9.8 10.3 10.3
10000 sq miles 2.8 5.0 6.7 7.5 8.3 9.3 9.7 9.8
20000 sq miles 2.3 4.2 5.8 6.6 7.6 8.7 9.0 9.1
50000 sq miles 1.6 3.2 4.1 5.0 6.1 7.3 7.5 7.7
Storm or Storm Center Name SPAS 1357 - Burnsville, AL
Storm Date(s) March 14-17, 1973
Storm Type Mid-latitude cyclone
Storm Location 34.84N 88.40 W
Storm Center Elevation 600
Precipitation Total & Duration 12.15 Inches in 96 Hours
Storm Representative Dew Point 69.0 F 24
Storm Representative Dew Point Location 30.00 N 91.00 W March April
Maximum Dew Point 73.0F 71.81 73.98
Moisture Inflow Vector SSW @ 365
In-place Maximization Factor 1.22
Temporal Transposition Date 1-Apr
Transposition Dew Point Location
Transposition Maximum Dew Point
Transposition Adjustment Factor #N/A
Awverage Basin Elevation N/A
Highest Elevation in Basin N/A
Inflow Barrier Height N/A
Elevation Adjustment Factor #N/A
Total Adjustment Factor #N/A
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Storm 1357 Zone 1 - Mar 14 (0700 UTC) - Mar 18 (0600 UTC), 1973

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)
areasqmi 1 6 12 18 24 36 48 72 96 Total
0.3 241 4.78 7.44 9.56 10.36 | 11.38 | 12.01 | 12.15 | 12.15 12.15
1 241 4.78 7.44 9.56 10.36 | 11.17 | 12.01 | 12.15 | 12.15 12.15
10 241 4,77 7.43 9.54 10.34 | 11.08 | 11.99 | 12.13 | 12.13 12.13
25 2.40 4.76 7.41 9.51 10.32 | 11.06 | 11.95 | 12.09 | 12.10 12.10
50 2.39 4,73 7.38 9.46 10.27 | 11.03 | 11.90 | 12.04 | 12.05 12.05
100 2.33 4.67 7.32 9.36 10.17 | 10.98 | 11.79 | 11.93 | 11.95 11.95
150 2.24 4.58 7.26 9.19 10.08 | 10.75 | 11.20 | 11.83 | 11.84 11.84
200 2.14 4.51 7.20 9.13 9.92 10.70 | 11.20 | 11.76 | 11.77 11.77
300 1.94 4.31 7.09 8.91 9.85 10.25 | 11.19 | 11.65 | 11.66 11.66
400 1.76 4.22 6.98 8.82 9.70 10.21 | 11.19 | 1154 | 11.56 11.56
500 1.71 4.14 6.87 8.68 9.59 10.16 | 11.07 | 11.43 | 11.46 11.46
1,000 1.57 3.99 6.51 8.41 9.25 9.74 10.91 | 10.91 | 11.19 11.19
2,000 1.33 3.68 6.14 7.98 8.85 9.41 10.56 | 10.79 | 10.80 10.80
5,000 1.05 3.10 5.59 7.32 8.22 8.84 9.81 10.27 | 10.27 10.27
10,000 0.77 2.77 5.03 6.68 7.45 8.31 9.33 9.74 9.75 9.75
20,000 0.55 2.28 4.17 5.81 6.61 7.60 8.72 9.02 9.13 9.13
50,000 0.32 1.63 3.18 4.08 5.03 6.07 7.25 7.53 7.65 7.65
100,000 0.19 1.05 1.97 2.59 3.30 4.20 5.17 5.64 5.75 5.75
166,120 0.12 0.67 1.26 1.73 2.28 2.99 3.53 4.03 4.08 4.08

Area (mi2)

SPAS #1357 DAD Curves Zone 1
Mar 14 - 18, 1973
1,000,000 —— T-hour
—=—tg-hour
—s— 12-hour
100,000 b 18-hour
—#— 24-hour
—=— J6-hour
10,000 - 48-hour
=7 2-hour
1,000 -
100
|
10
0 2 4 6 8 10 12 14
Maximum Average Depth of Precipitation (inches)
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SPAS 1357 Storm Center Mass Curve: Zone 1
March 14 (0700 UTC) - March 18 (0600 UTC), 1973

Lat: 34.84 Lon: -88.40

12157 713

Incremental Precipitation (inches)
o
Accumulated Precipitation (inches)

15
14
13
12
+1
T T a
1 11 21 31 4 51 61 71 a1 91
Index Hour

8w e*'w e1°w
A Total 96-hour Precipitation (inches) 0 20 40 soM"es
March 14, 1973 0700 UTC - March 18, 1973 0600 UTC
SPAS # 1357
Precipitation (inches) Stations

M 0.06-0.50 []3.01-350 [[]6.01-6.50 | 9.01-9.50 e Daily

050 - 1.00 [[]3.51-4.00 [l 6.51-7.00 [[] 9.51-10.0 = Hourly

[ 1.01-1.50 []4.01-4.50 |l 7.01-7.50 [] 10.01-11.0 = Hourly Pseudo

[ 1.51-2.00 [ 451-5.00 Jl 7.51-8.00 [ ] 11.01-120 & Supplemental
[[]2.01-250 [ 5.01-550 [ 6.01-850 ¢ Supplemental Estimated
[[]2.51-3.00 [[] 5.51-6.00 [l 8.51 -9.00

MetSating KLL 00/03/2014

206



hPa

Page 207 of 734

NOAA HYSPLIT MODEL
Backward trajectories ending at 0800 UTC 15 Mar 73
CDC1 Meteorological Data

Source * at 34 84N 8840W

T T - TT

—_— ] ; ; - I 'k E. ‘\.-_.-:
T ] e SA JF
= 7 2 [

0313 0314 0313

Job [D: 195887 Job Start: Tue Sep 9 17:259:09 UTC 2014
Source 1 lat.: 34.840000 lon.: -35.400000 hgts: O, 1300, 2880 m AGL

Trajectory Direction: Backward  Dwuration: 72 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 1 Mar 2072 - reanalysis
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SPAS 1357 - March 1973 Storm Analysis
March 14, 1973

8w %W 294*wW 2w 0°W 88*W 8w -2 82*w 80°wW W W

-
EmEeT
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i
s KLU BRERN, TA G SEM KE T o
'54.5 555 1057 61.5 00 64/5 o/ 168.5| m:ﬁﬂ]m

KeST RS 1gh ]
m WM i m—m

Hysplit
@ Surface ® 850mb @ 700mb o 20 520 1,040
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Storm Precipitation Analysis System (SPAS) For Storm #1533
SPAS Analysis

General Storm Location: Mid Atlantic
Storm Dates: October 31 — November 7, 1985
Event: Remnants of Hurricane Juan becoming an extratropical cyclone
DAD Zone 1
Latitude: 37.8125
Longitude: -79.1625
Max. Grid Rainfall Amount: 22.56”
Max. Observed Rainfall Amount: 19.76” at Montebello 3 NE, VA

Number of Stations: 1050 (696 Daily, 183 Hourly, 0 Hourly Estimated, 62 Hourly Pseudo, 109

Supplemental, and 0 Supplemental Estimated)

SPAS Version: 10.0

Base Map Used: PRISM July (1981-2010) precipitation
Spatial resolution: 0.2606

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: With the density of stations available for this storm and with how closely the

resulting SPAS analysis was to the observations, this analysis is deemed quite reliable.
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Storm Name: SPAS 1533 - Montebello, VA i o
Storm Date: 10/31- 11/7/1985 Storm Adjustment for Virginia
AWA Analysis Date: 11/14/2015
Temporal Transposition Date 17-Oct
Lat Long Moisture Inflow Direction ESE @ 395  miles
Storm Center Location 37.81N 79.16 W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 350N 73.00W Storm Center Elevation 4,000 feet
Transposition Dew Point Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis  76.5 F with total precipitable water above sea level of 3.07 inches.
The in-place maximum dew pointis  78.0 F with total precipitable water above sea level of 3.29 inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of #N/A  inches.
The in-place storm elevationis 4,000 which subtracts ~ 0.96 inches of precipitable water at 765F
The in-place storm elevationis 4,000 which subtracts ~ 1.00 inches of precipitable water at 780F
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 1.09 Notes: DAD values taken from SPAS 1533. Storm representative SST
The transposition/elevation to basin factor is ~ #N/A value was based on maximum 24-hr average SST values on November
The barrier adjustment factor is ~ #N/A 3, 1985.
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 |120 Hours | 144 Hours | 168 Hours
1 sq miles 3.0 7.3 10.1 116 123 13.0 139 16.8 20.6 222 223 224
10 sq miles 2.9 7.1 9.6 111 12.0 125 134 15.7 18.6 209 21.0 21.1
100 sq miles 2.6 6.5 8.9 10.2 10.9 114 124 13.7 17.2 18.3 18.4 18.7
200 sq miles 24 6.0 8.2 9.6 10.3 10.8 118 13.1 16.3 17.3 17.6 17.7
500 sq miles 1.8 5.3 7.2 8.6 9.3 10.0 11.0 12.2 14.6 15.6 15.8 16.0
1000 sq miles 1.6 5.0 6.7 7.9 85 9.2 9.6 113 12.4 14.0 14.4 14.6
2000 sq miles 1.2 45 6.1 7.2 75 8.5 94 9.9 11.4 115 12.9 13.2
5000 sq miles 0.9 33 5.1 6.2 6.5 73 8.1 8.6 10.0 10.8 11.3 114
10000 sq miles 0.7 2.8 45 53 5.6 6.5 7.1 7.5 8.3 9.0 9.9 10.0
20000 sq miles 0.5 2.0 3.6 43 4.6 54 6.2 6.7 7.3 75 8.5 8.6
50000 sq miles 0.2 11 22 29 29 3.7 4.6 5.0 5.1 5.8 6.5 6.6
100000 sq miles 0.2 0.8 1.2 1.7 2.0 25 2.9 3.2 3.8 4.6 4.7 4.8
118956 sq miles 0.1 0.7 1.2 1.6 19 2.4 2.8 3.1 3.7 4.1 4.2 4.3
Storm or Storm Center Name SPAS 1533 - Montebello, VA
Storm Date(s) 10/31- 11/7/1985
Storm Type Tropical
Storm Location 37.81N 7916 W
Storm Center Elevation 4,000
Precipitation Total & Duration (10 sq mi) 22.56"in 168hrs from SPAS 1533
Storm Representative Dew Point 76.5F 24
Storm Representative Dew Point Location 350N 73.00 W Oct Nov
Maximum Dew Point 78.0F 79 75.5
Moisture Inflow Vector ESE @ 395
In-place Maximization Factor 1.09
Temporal Transposition (Date) 17-Oct
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 EN/A
Total Adjustment Factor EN/A
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Storm 1533 - October 31 (0600 UTC) - November 7 (0500 UTC), 1985
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Area (mi?) Duration (hours)
I
1 3 6 12 18 24 36 48 72 96 120 144 168 Total
0.3 3.03 5.12 7.35 10.15 11.63 12.33 13.00 14.05 16.90 20.83 22.42 22.55 22.56 22.56
1 3.02 5.10 7.33 10.12 11.60 12.29 12.97 13.93 16.75 20.64 22.22 22.32 22.35 22.35
10 2.94 4.94 7.11 9.57 11.12 11.99 12.53 13.35 15.67 18.58 20.86 20.96 21.06 21.06
25 2.83 4.78 6.88 9.50 10.96 11.66 12.25 13.09 14.99 18.46 19.86 19.90 20.02 20.02
50 2.72 4.60 6.65 9.17 10.62 11.15 11.89 12.79 14.29 17.94 19.30 19.32 19.49 19.49
100 2.59 4.50 6.46 8.92 10.23 10.87 11.43 12.35 13.66 17.23 18.30 18.37 18.70 18.70
150 2.47 4.40 6.26 8.54 9.89 10.35 10.97 12.10 13.62 16.71 17.51 17.69 18.14 18.14
200 2.38 4.31 6.01 8.24 9.58 10.29 10.76 11.83 13.08 16.31 17.31 17.60 17.68 17.68
300 2.22 4.22 5.80 7.99 9.28 9.83 10.35 11.43 12.83 15.59 16.62 16.79 16.97 16.97
400 2.08 4.15 5.62 7.30 8.66 9.50 10.12 11.24 12.26 14.97 15.83 16.03 16.41 16.41
500 1.78 4.08 5.33 7.24 8.62 9.30 9.99 11.03 12.17 14.55 15.55 15.83 15.95 15.95
1,000 1.61 3.75 5.00 6.72 7.85 8.54 9.21 9.62 11.31 12.39 14.03 14.39 14.62 14.62
2,000 1.22 3.20 4.52 6.10 7.20 7.50 8.50 9.44 9.93 11.40 11.51 12.90 13.22 13.22
5,000 0.90 2.35 3.30 5.14 6.21 6.51 7.31 8.14 8.60 10.03 10.79 11.28 11.35 11.35
10,000 0.68 1.84 2.77 4.49 5.33 5.63 6.46 7.13 7.53 8.32 8.98 9.92 10.03 10.03
20,000 0.45 1.36 2.00 3.56 4.32 4.64 5.36 6.22 6.73 7.33 7.49 8.48 8.60 8.60
50,000 0.20 0.53 1.07 2.18 2.87 291 3.68 4.62 4.99 5.06 5.83 6.47 6.56 6.56
100,000 0.16 0.44 0.75 1.18 1.68 1.96 2.45 2.88 3.18 3.77 4.58 4.72 4.79 4.79
118,956 0.14 0.37 0.67 1.16 1.60 1.93 2.43 2.81 3.12 3.71 4.06 4.23 4.25 4.25
SPAS #1533 DAD Curves Zone 1
October 31 - November 7, 1985
1,000,000 —{hour
3-hour
| —=—#@-hour
100,000
—+—12-hour
18-hour
10,000 - —+—24-hour
—a—J6-hour
&= —+—48-hour
£ 1,000 —a—72-hour
]
@ ——06-hour
<
120-hour
100 144-hour
B 168-hour
)
10 - &
1 I i . I n ! I
0 20
Maximum Average Depth of Precipitation (inches)
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Incremental Precipitation (inches)

204

SPAS 1533 Storm Center Mass Curve: Zone 1
October 31 (0600 UTC) - November 7 (0500 UTC), 1985

Lat: 37.8125 Lon: -79.1625

| cremental

— Arcumulated
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22.56"

T 20

Accumulated Precipitation{inches)
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* Daly October 31- November 7, 1985 .
. Hoony SPAS 1533 T

Hourly Pseudo
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[ 301-4 [ Joeot-10 [ J1501-18
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0600 UTC 04 Nov 85
CDC1 Meteorological Data

Source * at 37.81N 79.16 W

11/04 11/03 11/02

Job 1D: 185451 Job Start: Mon Sep 21 20:53:25 UTC 2015
Source 1 lat.: 37.812500 lon.: -F9.162500 hgts: 0, 1090, 2680 m AGL

rajectory Direction: Backward  Duration: 72 hrs
ical Motion Calculation Method: Model Vertical Velocity
Metec-mlngy 00002 1 Mov 2085 - reanalysis
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SPAS 1533 Montebello, VA Storm Analysis
November 3, 1985

W 84°W a2'w 80°W TB*W W T4W W

Hysplit 0 200 200 800
e Surface ® 850mb e 700mb
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Storm Precipitation Analysis System (SPAS) For Storm #1201
SPAS-NEXRAD Analysis

General Storm Location: New England (Maine, New Hampshire, Vermont, western Massachusetts and
adjacent portions of Canada)

Storm Dates: October 7-11, 2005 (10/7/2005 0900 UTC — 10/10/2005 0000 UTC)
Event: Synoptic plus tropical storm (Tammy) remnants
DAD Zone 1

Latitude: 42.7699

Longitude: -72.7500

Max. Grid Rainfall Amount: 15.40”

Max. Observed Rainfall Amount: 15.60 inches at Halifax, VT (all but 0.20” of this fell during the
CPP, hence the maximum point rainfall is 15.40”). 12.75 inches was reported at Gunstock Ski
Area, VT — although considered “unofficial,” this was reported in Storm Data so it was accepted
into this analysis.

Number of Stations: 462 (126 Daily, 87 Hourly, 1 Hourly Estimated, 40 Hourly Pseudo, 206

Supplemental, and 2 Supplemental Estimated)

SPAS Version: 8.5

Base Map Used: Mean (1971-2000) PRISM October Precipitation

Spatial resolution: 36 seconds (0.34 sg-mi)

Radar Included: Yes (KGYX, KBW, KCXX, KENX and Canadian radar WVY**)
Depth-Area-Duration (DAD) analysis: Yes*

Reliability of results: Given the extensive gauge data and decent radar data, we have a great deal of
confidence in the magnitude and spatial distribution of rainfall for this analysis. The only exception to this
is across north-central Vermont where a large radar blockage area exsits; fortunately however, relatively
light rainfall occurred across this area. **Also, Canadian radar data is only available every 10-minutes,
instead of 5-minutes in the U.S., so that forced all of the radar data to a 10-minute time step — although

not significant, this too diminished the overall accuracy of this analysis slightly.
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Storm Name:

SPAS 1201 - Halifax, VT

Storm Date:

10/7-10/2005

11/14/2015

AWA Analysis Date:

Storm Adjustment for Virginia

Temporal Transposition Date 24-Sep
Lat Long Moisture Inflow Direction SSE @ 808 miles
Storm Center Location 4277TN  7275W Basin Average Elevation N/A feet
Storm Rep SST Location 32.00N  67.00 W Storm Center Elevation 1,500 feet
Transposition SST Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative SSTis  80.0 F with total precipitable water above sea level of 3.60 inches.
The in-place maximum SSTis 81.5F with total precipitable water above sea level of 3.84  inches.
The transpositioned maximum SST is 0.0 with total precipitable water above sea level of #N/A  inches.
The in-place storm elevationis 1,500 which subtracts  0.43 inches of precipitable water at 80.0F
The in-place storm elevationis 1,500 which subtracts ~ 0.46 inches of precipitable water at 815F
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 ~ X.xx inches of precipitable water at 0.0

The in-place storm maximization factor is 1.07 Notes: Based SST valugs on October 6,7, and 8 SST maps along with
The transposition/elevation to basin factor is  #N/A HYSPLIT backward trajectory. .
The barrier adjustment factoris ~ #N/A
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 sqmiles; 4.50 8.10 10.12 12.13 1457 14.60 14.60 14.60
100 sgmiles;  3.92 6.88 8.71 10.43 12.54 12.60 12.60 12.60
200 sgmiles;  3.69 6.47 8.13 9.83 11.77 11.86 11.86 11.86
500 sqmiles;  3.32 6.15 7.80 8.89 10.87 10.92 10.92 10.92
1000 sqmiles; 3.18 5.84 7.32 8.77 10.15 10.22 10.22 10.22
2000 sqmilesi 2.95 5.16 6.64 7.91 9.16 9.55 9.55 9.55
5000 sqmilesi 2.48 4.50 5.59 6.69 7.98 8.51 8.51 8.51
10000 sqmiles;  2.01 3.65 4.59 5.68 7.48 7.52 7.52 7.52
20000 sqmiles;  1.30 2.51 3.45 4.59 6.39 6.41 6.41 6.41
50000 sqmiles;  0.97 1.65 2.16 2.74 4.13 4.46 4.46 4.46
69105 sqmilesi  0.82 1.36 1.71 2.19 3.40 3.57 3.57 3.57
Storm or Storm Center Name SPAS 1201 - Halifax, VT
Storm Date(s) 10/7-10/2005
Storm Type Synoptic
Storm Location 42.77 N 72.75 W
Storm Center Elevation 1,500
Precipitation Total & Duration 15.4 inches in 64 hours at point
Storm Representative SST 80.0F 24
Storm Representative SST Location 32.00N 67.00 W Sept Oct
Maximum SST 815F 82.5 79.5
Moisture Inflow Vector SSE @ 808
In-place Maximization Factor 1.07
Temporal Transposition Date 24-Sep
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 #NIA
Total Adjustment Factor HN/A
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Storm 1201 -October 7 (0900 UTC) - October 10 (0000 UTC), 2005
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHE S)

Duration (hours)
Area (mi’) 1 3 6 12 18 24 36 48 G4 Tatal
0 1.09 2.64 4.74 5.49 10.69 12.88 1534 15.4 15.4 15.40
1 1.08 2.58 4.65 8.25 10.39 12,52 14.92 15 15 15.00
10 1.06 2.54 4.5 8.1 10.12 12.13 14 .47 14 .57 14.6 1460
25 1.02 243 4.33 7.74 9.65 11.62 13.66 13.89 13.94 13.94
50 0.98 236 411 7.41 922 11.12 13.08 1326 13.3 13.30
100 0.92 2.23 3.92 6.88 8.71 10.43 1236 12.54 12.6 12.60
150 0.87 214 3.8 6.77 8.26 9.92 11.95 12.02 12.15 12.15
200 0.79 2.07 3.69 6.47 8.13 9.83 11.61 1177 11.86 11.86
300 0.74 1.99 354 641 805 953 11.22 11.27 11 .45 11.45
400 0.7 1.92 3.45 6.35 7.9 917 1097 11.05 11.08 11.08
500 0.67 1.84 3.32 6.15 78 8.89 1057 10.87 10.92 10.92
715 0.65 1.78 327 6 759 8.89 1037 1053 10_56 1056
1,000 0.65 1.75 3.18 5.84 V.32 8.77 10.06 10.15 10.22 10.22
2,000 0.61 1.58 2.95 5.16 6.64 791 9.1 9.16 9.55 9.55
5,000 0.49 1.29 2.48 4.5 5.59 6.69 7.98 7.98 8.51 8.51
10,000 0.34 1.04 2.01 3.65 4.59 5.68 723 7.48 7.52 7.52
20,000 0.26 0.76 1.3 2.51 345 4.59 6.01 6.39 6.41 6.41
50,000 0.19 0.53 0.97 1.65 2.16 274 353 413 4 46 4. 46
69,105 0.15 0.44 0.82 1.36 1.71 219 2.94 3.4 3.57 357

SPAS 1201 DAD Curves Zone 1
October 7- October 10, 2005
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Incrernental Precipitation (inches)
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SPAS 1201 Storm Center Mass Curve: Zone 1
October 7 (0900 UTC) to October 10 (0000 UTC), 2005

Lat: 42.7699 Lon:-72.7500
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Total 64-hour Precipitation (inches)
October 7-11, 2005
10/7/2005 0900 UTC - 10/10/2005 0000 UTC
SPAS #1201

Precipitation (inches) -

M o0.00-050[7]351-400 §801-900 ™ USRadar ® Daily é
B 051-1.00 [ 401-4.50 ] 9.01-10.00 ™ Canadian Radar ® Hourly <
B 1.01-1.50 [ 4.51-5.00 ] 10.01-11.00 o Hourly Est. -
[ 1.51-2.00 [] 5.01 - 5.50 [ 11.01 - 12.00 @ Hourly Pseudo

2.01-2.50 [7] 5.51-6.00 [] 12.01-13.00 © Supplemental
[[]2.51-3.00 [l 6.01-7.00 [ | 13.01-14.00 © Supplemental Est.
[[]3.01-3.50 |l 7.01-8.00

ETSTAT 033122011
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0000 UTC 09 Oct 05
CDC1 Meteorological Data

Source ¥ at 4277 N 7275 W

e\ Ry SV IR A
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x5 r——q—_l'_ 1000
18 12 06 00 18 12 06 00 18 12 06 00
10/08 10/07 10/06
This is not a NOAA product. It was produced by a web user.
Job 1D: 304696 Job Start: Wed Apr 6 20:07:39 UTC 2011
Source 1 lat.: 42.77 lon.: -72.75 hgts: 0, 1170, 2790 m AGL
Trajectory Direction: Backward uration: 72 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 01 Oct 2005 - reanalysis
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SPAS 1201 Sea Surface Tempertures (F)

October 6, 2005
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Storm Precipitation Analysis System (SPAS) For Storm #1047
SPAS-NEXRAD Analysis

General Storm Location: Tamaqua, PA
Storm Dates: 6/26/2006 0100Z — 6/28/2006 1000Z
Event: Thunderstorm
Latitude: 41.675
Longitude: -75.375
Max. Grid/Radar Rainfall Amount: 12.26” (Grid/Pixel Point)
Max. Observed Rainfall Amount: 11.79” (11.97” grid cell at Aldenville, ALDP1)

Number of Stations: 491 (99-hourly, 21 hourly estimated, 78-daily 293-supplemental) gauging stations

within the defined search domain.

SPAS Version: 4.0

Base Map Used: No

Spatial resolution: 0.36 mi?

Radar Included: Yes (multiple stations were merged)

Depth-Area-Duration (DAD) analysis: Yes: 1, 2, 3, 4, 5, 6, 12, 18, 24, 36, 48, & 57 hours
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Storm Name: SPAS 1047-Tamaqua, PA
Storm Date: 6/26-28/2006 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 10-Jul
Lat Lon Moisture Inflow Direction SSE@ 115 miles
Storm Center Location 41.68N 7538 W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 40.10N 7470 W Storm Center Elevation 1,300 feet
Transposition Dew Point Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis 710 F with total precipitable water above sea level of 2.36 inches.
The in-place maximum dew pointis  76.0 F with total precipitable water above sea level of 2.99  inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " #N/A inches.
The in-place storm elevationis 1,300 feet which subtracts  0.28 inches of precipitable water at 71.0F
The in-place storm elevationis 1,300 feet which subtracts  0.33 inches of precipitable water at 76.0 F
The transposition basin elevationat ~ N/A feet which subtracts ~ x.xx inches of precipitable water at 0.0
The inflow barrier/basin elevation height is N/A feet which subtracts  Xx.xx inches of precipitable water at 0.0

The in-place storm maximization factor is 1.28 Notes: DAD values taken from SPAS 1047. Stormrepresentative dew point
The transpositionelevaton to basin fectoris” #N/A e o e vty
The barrier adjustment factor is ™ #N/A gridded anlysis of rainfall accumulation area over general area associated
with the storm.
The total adjustment factor is T #NIA
Observed Storm Depth-Area-Duration
6 Hours | 12 Hours | 18 Hours | 24 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
10 sq miles 4.0 5.1 6.3 9.2 10.8 11.9 11.9 11.9
100 sq miles 3.6 4.9 5.7 8.1 10.3 11.1 11.1 11.1
200 sq miles 3.3 4.7 5.4 7.8 10.0 10.8 10.8 10.8
500 sg miles 2.9 4.3 5.1 7.1 9.6 10.3 10.3 10.3
1000 sq miles 2.6 4.0 4.8 6.6 9.1 9.7 9.7 9.7
2000 sq miles 2.3 3.6 45 6.0 8.4 9.0 9.0 9.0
5000 sq miles 1.9 3.1 3.9 5.1 7.3 7.9 7.9 7.9
10000 sq miles 1.6 2.7 3.3 4.3 6.4 7.0 7.0 7.0
20000 sq miles 13 2.1 2.6 3.1 5.1 5.6 5.6 5.6
34760 sq miles 0.0 0.0 0.0 0.0 0.0 4.0 4.0 4.0
Storm or Storm Center Name SPAS 1047-Tamaqua, PA
Storm Date(s) 6/26-28/2006
Storm Type General Storm
Storm Location 4168N 7538 W
Storm Center Elevation 1,300 1250 at storm center point
Precipitation Total & Duration 12.26 Inches; 72 Hrs SPAS 1047
Storm Representative Dew Point 710F 24
Storm Representative Dew Point Location 40.10N 7470 W June July
Maximum Dew Point 76.0F 74 76.5
Moisture Inflow Vector SSE @ 115
In-place Maximization Factor 1.28
Temporal Transposition (Date) 10-Jul
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 #NIA
Total Adjustment Factor HN/A
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MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
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Duration (hours)
Area (mi?) 1 2 3 4 5 6 12 18 24 36 48 Total
0.36 2.49 2.77 3.06 3.39 3.80 4.15 5.24 6.50 9.58 10.49 10.98 12.26
1 2.42 2.70 2.98 3.26 3.67 4.05 5.07 6.40 9.50 10.40 10.88 12.18
10 2.13 2.42 2.93 3.22 3.58 3.95 5.07 6.25 9.23 10.13 10.82 11.92
20 1.96 2.31 2.83 3.13 3.54 3.88 5.06 6.10 8.95 9.87 10.72 11.73
27 1.89 2.24 2.77 3.10 3.53 3.82 5.04 6.03 8.80 9.72 10.66 11.65
40 1.82 212 2.68 3.04 3.43 3.71 5.01 5.89 8.58 9.53 10.58 11.51
80 1.65 1.97 2.52 2.92 3.36 3.58 4.91 5.72 8.23 9.18 10.37 11.19
100 1.60 1.90 2.47 2.88 3.29 3.57 4.87 5.67 8.12 9.08 10.29 11.09
200 1.40 1.76 2.26 2.67 3.12 3.33 4.69 5.44 7.78 8.75 10.03 10.75
356 1.22 1.62 1.97 2.48 2.92 3.12 4.49 5.21 7.42 8.47 9.78 10.46
500 1.09 1.47 1.92 2.36 2.78 2.89 4.27 511 7.14 8.27 9.59 10.25
1,000 0.84 1.29 1.64 2.06 2.36 2.62 3.95 4.79 6.56 7.79 9.07 9.69
1,044 0.84 1.28 1.63 2.05 2.35 2.61 3.94 4.78 6.53 7.76 9.03 9.65
2,000 0.61 1.08 1.40 1.80 2.11 2.30 3.59 4.49 5.99 7.24 8.36 8.99
5,000 0.48 0.83 1.10 1.41 1.74 1.90 3.14 3.94 5.14 6.37 7.34 7.93
10,000 0.38 0.69 0.96 121 1.50 1.64 2.70 3.33 4.27 5.47 6.38 6.95
20,000 0.26 0.51 0.71 0.93 1.10 1.30 2.11 2.61 3.10 4.10 5.10 5.60
34,760 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.01
SPAS #1047 DAD Curves
Tamaqua, PA June 26 (0100 Z) - 28 (1000 Z), 2006 T-nour
100,000 hour
—=— 3-hour
*
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Maximum Average Depth of Precipitation (inches)
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Precipitation (inches’

SPAS 1047 Storm Center Mass Curve

14 June 26 (01002) to 28 (1000 Z), 2006 Storm
Lat: 41.675 Lon: -75.375
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NOAA HYSPLIT MODEL

Backward trajectories ending at 1200 UTC 27 Jun 06

CDC1 Meteorological Data
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This is not a MOAA product. It was produced by a web user.

Job 1D: 347959 Job Start: Tue Nov 27 18:29:37 UTC 2012

Source 1 lat.: 41.67 lon.: -75.37 hgts: 0, 1280, 2900 m AGL

Trajectory Direction: Backward uration: 72 hrs

Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 01 Jun 2006 - reanalysis
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SPAS 1047 Tamaqua, PA Storm Analysis
June 24-26, 2006
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Storm Precipitation Analysis System (SPAS) For Storm #1218
SPAS-NEXRAD Analysis

General Storm Location: Northwestern Georgia and portions of adjacent states
Storm Dates: September 19-22, 2009
Event: Thunderstorm
DAD Zone 1 (southern center)
Latitude: 33.87
Longitude: -84.76
Max. Grid Rainfall Amount: 25.37” (full storm period)
Max. Observed Rainfall Amount: 21.03” (24-hr total)
DAD Zone 2 (northern center)
Latitude: 34.77
Longitude: -85.26
Max. Grid Rainfall Amount: 19.61”
Max. Observed Rainfall Amount: 12.44”

Number of Stations: 447 (59 Daily, 48 Hourly, O Hourly Estimated, O Hourly Estimated Pseudo, 62
Hourly Pseudo, 272 Supplemental, and 6 Supplemental Estimated)

SPAS Version: 8.5

Base Map Used: PRISM Mean (1971-2000) September precipitation
Spatial resolution: 36 seconds (~ 0.39 mi?)

Radar Included: Yes

Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: Given the unblocked, clean and QC’ed radar data coupled with extensive gauge
data, we have a very high degree of confidence in the results, particularly in DAD zone 1. We have
slightly less confidence in the DAD results for Zone 2 given fewer stations sampled the peak rainfall

center.
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Storm Name: SPAS 1218 - Douglasville, GA Zone 1
Storm Date: 9/19-22/2009 Storm Adjustment for Virginia
AWA Analysis Date: 11/14/2015
Temporal Transposition Date 5-Sep
Lat Long Moisture Inflow Direction SSW @ 225 miles
Storm Center Location 33.87N 84.76 W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 3066N  85.42W Storm Center Elevation 1,000 feet
Transposition Dew Point Location Storm Analysis Duration 24 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 715F 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 1,000 which subtracts  0.26 inches of precipitable water at 76.0 F
The in-place storm elevation is 1,000 which subtracts  0.28 inches of precipitable water at 715F
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 1.08 Notes: Storm representative Td value was based on 24-hr surface
The transposition/elevation to basin factor is " OENIA dewpoint values between September 20-21 along with Hysplit
The barrier adjustment factor is " ENIA backward trajectory. Values were selected in region where
temperature did not vary more than a degree over a large area. Used
The total adjustment factor is”  #N/A the average of KMAI, KPAM, KOZR.
Observed Storm Depth-Area-Duration
1 Hours 6 Hours 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
1 sqmiles 5.8 17.0 19.8 20.4 213 23.0 24.2 24.5 245 24.5
10 sq miles 4.9 15.0 18.8 19.2 20.6 22.8 24.0 24.4 24.4 24.4
100 sg miles 2.7 10.5 15.6 16.3 18.8 205 21.2 21.8 21.8 218
200 sq miles 2.3 9.2 14.1 15.1 16.8 19.0 194 20.2 20.2 20.2
500 sq miles 1.8 7.1 10.6 12.2 14.3 15.8 16.1 17.2 17.2 17.2
1000 sq miles 1.2 5.5 8.1 9.8 10.7 13.0 13.2 145 14.5 145
2000 sq miles 1.0 3.8 5.2 7.4 8.2 9.6 10.9 12.2 12.2 12.2
5000 sq miles 0.6 2.2 3.0 4.9 57 72 7.8 8.8 8.8 8.8
10000 sq miles 0.3 15 1.9 3.1 4.0 4.7 4.8 6.1 6.1 6.1
20000 sq miles 0.3 14 1.9 3.1 3.7 4.3 4.7 5.7 5.7 5.7
Storm or Storm Center Name SPAS 1218 - Douglasville, GA Zone 1
Storm Date(s) 9/19-22/2009
Storm Type Synoptic
Storm Location 33.87N 84.76 W
Storm Center Elevation 1000
Precipitation Total & Duration (10 sq mi) 25.37 inches in 72 hours
Storm Representative Dew Point 76.0 F 24
Storm Representative Dew Point Location 3066 N 8542W Aug Sept
Maximum Dew Point 7715F 79.5 76.5
Moisture Inflow Vector SSW @ 225
In-place Maximization Factor 1.08
Temporal Transposition (Date) 5-Sep
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 1218 - September 19 (1300 UTC) - September 22 (1200 UTC), 2009

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

2 Duration (hours)
Area (mi‘) = 2 3 6 12 18 24 36 48 72 Total
0.4 5.94 8.82 12.98 17.36 20.31 21.07 22.82 23.83 24.95 25.37 25.37
1 5.84 8.42 12.20 17.03 19.76 20.42 21.29 22.97 24.19 24.54 24.54
10 4.90 7.17 10.39 14.95 18.79 19.21 20.63 22.80 23.97 24.41 24.41
25 4.13 6.39 8.58 12.98 17.77 18.25 20.18 22.26 23.10 23.69 23.69
50 3.35 5.42 7.87 11.49 16.57 17.60 19.63 21.56 22.41 22.89 22.89
100 2.68 5.05 6.76 10.48 15.63 16.27 18.79 20.48 21.24 21.79 21.79
150 2.44 3.90 6.07 9.62 14.78 15.63 17.85 19.67 20.36 20.93 20.93
200 2.33 3.86 5.57 9.18 14.10 15.09 16.82 18.97 19.35 20.22 20.22
300 2.16 3.58 4.78 8.25 12.92 14.09 16.26 17.73 18.16 19.00 19.00
400 2.01 3.32 4.27 7.70 11.89 12.55 15.29 16.73 17.03 18.04 18.04
500 1.78 3.22 4.01 7.07 10.63 12.24 14.32 15.80 16.07 17.22 17.22
1,000 1.24 2.69 3.24 5.45 8.11 9.77 10.74 12.95 13.24 14.48 14.48
2,000 1.00 2.02 2.50 3.75 5.22 7.40 8.15 9.62 10.93 12.17 12.17
5,000 0.55 1.08 1.60 2.22 2.97 4.87 5.73 7.17 7.81 8.80 8.80
10,000 0.33 0.65 0.98 1.51 1.93 3.10 3.97 4.69 4.79 6.12 6.12
10,922 0.31 0.59 0.87 1.37 1.89 3.06 3.68 4.33 4.71 5.72 5.72
SPAS #1218 DAD Curves Zone 1
September 19 - September 22, 2009
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SPAS 1218 Storm Center Mass Curve Zone 1
September 19 (1300UTC) to September 22 (1200UTC), 2009

Lat: 33.87 Lon: -84.76
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Total 72-hour Rainfall (Inches)
09/19/2009 1300 UTC - 09/22/2009 1300 UTC

Rainfall in Inches
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SPAS 1218 - Dew Point Temperature (F)
September 18-22, 2009
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Storm Precipitation Analysis System (SPAS) For Storm #1208
SPAS-NEXRAD Analysis

General Storm Location: Western and Central Tennessee, Southwestern Kentucky and adjacent

portions of nearby states
Storm Dates: April 30 — May 3, 2010
Event: Synoptic
DAD Zone 1
Latitude: 36.06
Longitude: -86.91
Max. Grid Rainfall Amount: 19.71”

Max. Observed Rainfall Amount: 19.70” at WARNER PARK, TN, followed by 19.51” at USGS
SR840 Rain gauge No. 4 near Bending Chestnut, TN followed by 19.41” at CoCoRaHS Camden
4.5 NW, TN.

Number of Stations: 753 (120 Daily, 52 Hourly, 46 Hourly Pseudo, 1 Hourly Estimated Pseudo, 5 Hourly
Estimated, 521 Supplemental, and 8 Supplemental Estimated)

SPAS Version: 8.5

Base Map Used: Mean (1971-2000) PRISM May Precipitation
Spatial resolution: 36 seconds (0.39 sg-mi)

Radar Included: Yes

Depth-Area-Duration (DAD) analysis: Yes

Degree of confidence in results: This was a difficult storm to analyze due to the extreme intensities,
strong spatial rainfall gradients, large amount of data, relatively low radar reflectivity values across
western Tennessee where among the heaviest rains fell. However, given this analysis was based on

WDT NEXRAD data and a plethora of gauge data, our confidence in the results is high.
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Storm Name: SPAS 1208 - Warner Park, TN
Storm Date: 4/30 -5/3/2010 Storm Adjustment for Virginia
AWA Analysis Date: 11/14/2015
Temporal Transposition Date 15-May
Lat Long Moisture Inflow Direction SSW @ 360 miles
Storm Center Location 36.06 N 86.91W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 3150 N  90.00 W Storm Center Elevation 600 feet
Transposition Dew Point Location Storm Analysis Duration 12 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis  75.0 F with total precipitable water above sea level of 2.85 inches.
The in-place maximum dew pointis 76.5F with total precipitable water above sea level of 3.07  inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of #N/A  inches.
The in-place storm elevationis 600 which subtracts ~ 0.15 inches of precipitable water at 750F
The in-place storm elevation is 600 which subtracts  0.16 inches of precipitable water at 765 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 1.08 Notes: Storm representative Td value was based on 12-hr surface
The transposition/elevation to basin factor is  #N/A dewpoint values between on May 1 along with Hysplit backward
The barrier adjustment factor is ~ #N/A trajectory. Values were selected in region where temperature did
not vary more than a degree over a large area. Used an average of
The total adjustment factoris  #N/A KIAN, KMCB, KHBG, and KASD.
Observed Storm Depth-Area-Duration
1 Hours | 6 Hours | 12 Hours i 18 Hours i 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
1 sq miles 4.6 15.1 175 18.0 18.1 19.1 19.4 19.5 19.5 195
10 sq miles 44 15.0 17.3 18.0 18.1 19.0 19.2 19.4 19.4 19.4
100 sq miles 3.7 13.2 15.9 16.5 16.6 18.3 18.5 18.7 18.7 18.7
200 sq miles 3.4 12.2 15.0 15.6 15.8 17.8 18.1 18.3 18.3 18.3
500 sq miles 2.8 10.6 135 14.3 14.6 16.8 17.4 17.7 17.7 17.7
1000 sq miles 2.3 9.0 12.6 13.3 13.5 16.4 16.9 17.1 17.1 17.1
2000 sq miles 1.8 74 111 12.0 12.6 15.7 16.1 16.4 16.4 16.4
5000 sq miles 14 5.2 9.2 10.3 10.9 14.1 14.8 15.0 15.0 15.0
10000 sq miles 1.0 3.8 74 8.4 8.6 12.2 13.0 13.1 13.1 13.1
20000 sq miles 0.7 2.9 5.4 6.3 7.2 10.2 11.0 11.2 11.2 11.2
50000 sq miles 0.3 1.6 3.2 4.1 4.6 6.6 7.6 7.8 7.8 7.8

Storm or Storm Center Name

SPAS 1208 - Warner Park, TN

Storm Date(s)

4/30 -5/3/2010

Storm Type Synoptic
Storm Location 36.06 N  86.91W
Storm Center Elevation 600

Precipitation Total & Duration (10 sg mi)

19.71 inches in 72 hours

Storm Representative Dew Point 750F 12
Storm Representative Dew Point Location 31.50N  90.00 W
Maximum Dew Point 765F
Moisture Inflow Vector SSW @ 360
In-place Maximization Factor 1.08

Temporal Transposition (Date) 15-May
Transposition Dew Point Location

Transposition Maximum Dew Point

Transposition Adjustment Factor #NIA

Average 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
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Storm 1208 - May 1 (0100 UTC) - May 3 (1200 UTC), 2010
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
Duration (hours)
Area (mi%) 1 3 6 12 18 24 36 43 B0 Total
0.4 4.63 5.92 156.31 1707 18.33 18.39 19.36 19.66 19.71 19.71
1 458 5.82 15.06 17.52 18.03 18.12 19.11 19.38 19.45 19.45
10 4.44 8.81 14.98 17.31 17.97 18.06 19.04 1915 19.43 19.43
25 4.29 8.61 14.66 17.08 17.69 17.8 18.91 19.05 19.24 19.24
50 4.04 5.25 14.12 16.7 17.2 17.33 18.67 15.82 19.01 19.01
100 3.72 772 13.21 16.9 16.52 16.63 18.31 18.51 18.71 18.71
150 3.58 737 12.62 15.37 16.04 16.07 7.9 18.35 15.48 15.48
200 3.43 712 12.18 14.99 16.87 16.78 17.75 18.11 15.32 15.32
300 3.16 6.72 11.56 14.47 16.07 15.28 17.33 17.85 15.05 15.05
400 297 6.44 11.07 14.08 14.65 14.91 16.9 17.65 17.85 17.85
500 2.81 6.19 10.63 13.52 14.34 14.61 16.84 174 17.67 17.67
1,000 227 5.26 8.99 12.55 13.27 13.5 16.39 16.86 17.05 17.05
2,000 1.79 4.19 741 11.11 11.96 12.62 15.72 16.14 16.37 16.37
5,000 1.38 3 5.23 9.24 10.3 10.93 14.12 14.79 15 15.00
10,000 0.99 228 3.76 7.39 §.42 .64 12.21 13 13.13 13.13
20,000 0.66 1.6 2.93 5.44 6.33 7.16 10.24 11.04 11.15 11.15
50,000 0.32 0.58 1.58 3.19 4.08 4.59 6.63 7.63 7.75 7.75

SPAS 1208 DAD Curves

Area (mi?)

May 1-3, 2010
100,000
—a— 1-hour
—=—23-hour
10,000 —+—B&-hour
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1,000 18-hour
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hour)
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SPAS 1208 Storm Center Mass Curve
May 1 (0100 UTC) to June 3 (1200 UTC), 2010
Lat: 36.11 Lon:-88.05
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SPAS 1208 - Dew Point Temperature (F)
April 29 - May 2, 2010
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Storm Precipitation Analysis System (SPAS) For Storm #1350
SPAS Analysis

General Storm Location: Portsmouth, NC
Storm Dates: September 26 - October 1, 2010
Event: Synoptic
DAD Zone 1

Latitude: 35.175

Longitude: -77.215

Max. Grid Rainfall Amount: 23.44"

Max. Observed Rainfall Amount: 22.54"

Number of Stations: 874 (475 Daily, 294 Hourly, 42 Hourly Pseudo, 55 Supplemental, and 8
Supplemental Estimated)

SPAS Version: 9.5

Basemap: NOAA Stage IV September 26-30, 2010 Precipitation
Spatial resolution: 0.01 (~ 0.40 mi?)

Radar Included: Yes

Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on hourly data, daily data, supplemental station data and
NEXRAD Radar. We have a high degree of confidence in the radar/station based storm total results, the
spatial pattern is dependent on the radar data and basemap, and the timing is based on hourly and hourly
pseudo stations.

248



Page 249 of 734

Storm Name: SPAS 1350 - New Bern, NC
Storm Date: 9/26-10/1/2010 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 15-Sep
Lat Long Moisture Inflow Direction SE @ 435 miles
Storm Center Location 35.18 N 7722 W Basin Average Elevation N/A feet
Storm Rep SST Location 30.00N  73.00W Storm Center Elevation 0 feet
Transposition SST Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative SSTis 81.5F with total precipitable water above sea level of 3.84 inches.
The in-place maximum SSTis 83.5F with total precipitable water above sea level of 4.16 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 0 which subtracts ~ 0.00 inches of precipitable water at 815F
The in-place storm elevation is 0 which subtracts ~ 0.00 inches of precipitable water at 835F
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 1.08 Notes: DAD values taken from SPAS 1350. Storm representative SST
The transposition/elevation to basin factor is " EN/A value was based on maximum 24-hr SST values on September 28-29,
The barrier adjustment factor is”  #N/A 2010.
The total adjustment factor is " HENIA
Observed Storm Depth-Area-Duration
6 Hours | 12 Hours | 18 Hours | 24 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
10 sq miles 7.1 9.7 11.1 12.7 16.8 194 225 23.4
100 sq miles 6.8 8.9 10.2 12.6 16.4 18.4 22.4 22.9
200 sg miles 6.7 8.7 9.9 12.3 16.1 18.2 21.8 22.6
500 sq miles 6.4 8.4 9.4 11.8 15.3 16.4 21.6 21.8
1000 sq miles 5.7 75 9.0 11.1 14.2 15.6 20.6 21.0
2000 sg miles 4.6 6.5 8.2 10.0 13.3 14.7 19.5 19.9
5000 sq miles 3.2 53 6.9 8.7 11.8 135 175 18.2
10000 sq miles 2.9 4.7 6.0 7.7 11.0 12.0 15.9 16.7
20000 sq miles 2.5 3.9 4.9 5.7 9.6 104 14.2 14.8
50000 sq miles 1.8 3.1 3.8 47 6.7 8.4 10.6 12.2
100000 sq miles 1.4 25 3.2 3.8 5.6 6.5 8.6 9.8
193233 sq miles 0.9 1.6 2.1 2.5 4.0 4.4 6.3 7.1
Storm or Storm Center Name SPAS 1350 - New Bern, NC
Storm Date(s) 9/26-10/1/2010
Storm Type Synoptic
Storm Location 35.18 N 7722 W
Storm Center Elevation 0
Precipitation Total & Duration (10 sq mi) 23.44"in 120 hrs from SPAS 1350
Storm Representative SST 815F 24
Storm Representative SST Location 30.00 N 73.00 W Sept
Maximum SST 835F 83.2
Moisture Inflow Vector SE @ 435
In-place Maximization Factor 1.08
Temporal Transposition (Date) 15-Sep
Transposition SST Location
Transposition Maximum SST
Transposition Adjustment Factor ENJA
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 1350 - September 26 (1200 UTC) - October 1 (1100 UTC), 2010
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

_2 Duration (hours)
Area (mi") 1 3 6 12 18 24 36 48 72 96 120 Total
2.31 4.71 7.12 9.75 11.27 13.14 16.29 16.79 19.87 22.94 23.44 23.44
1 2.31 4.71 7.11 9.74 11.26 12.68 16.29 16.79 19.84 22.47 23.43 23.43
10 2.28 4.69 7.08 9.65 11.13 12.68 16.25 16.76 19.38 22.46 23.39 23.39
25 2.23 4.65 7.01 9.33 10.92 12.68 16.20 16.70 18.74 22.45 23.32 23.32
50 2.15 4.59 6.91 9.22 10.62 12.67 16.10 16.61 18.62 22.44 23.19 23.19
100 1.99 4.50 6.81 8.93 10.20 12.59 15.91 16.44 18.39 22.41 22.94 22.94
200 1.79 4.41 6.69 8.66 9.91 12.33 15.50 16.13 18.20 21.84 22.59 22.59
300 1.75 4.33 6.58 8.62 9.75 12.12 15.25 15.87 17.60 21.71 22.30 22.30
400 1.72 4.25 6.49 8.51 9.58 11.91 15.07 15.59 17.43 21.65 22.02 22.02
500 1.69 4.18 6.39 8.39 9.44 11.75 14.68 15.32 16.42 21.58 21.84 21.84
1000 1.54 3.70 5.69 7.47 9.01 11.08 13.81 14.16 15.61 20.56 21.00 21.00
2000 1.28 3.12 4.60 6.50 8.19 9.99 12.59 13.27 14.66 19.49 19.86 19.86
5000 0.84 2.14 3.24 5.29 6.87 8.72 10.69 11.84 13.53 17.54 18.16 18.16
10000 0.77 1.66 2.85 4.66 5.96 7.68 9.72 10.97 11.98 15.91 16.67 16.67
20000 0.60 1.45 2.48 3.92 4.89 5.73 8.42 9.57 10.42 14.15 14.83 14.83
27000 0.53 1.34 2.30 3.49 4.44 5.69 7.71 8.90 9.28 13.04 13.96 13.96
50000 0.42 1.04 1.83 3.12 3.81 4.69 6.46 6.74 8.41 10.55 12.17 12.17
100000 0.26 0.74 1.41 251 3.18 3.76 5.08 5.60 6.46 8.60 9.82 9.82
193233 0.17 0.48 0.91 1.60 2.05 2.49 3.42 3.95 4.44 6.32 7.14 7.14
SPAS #1350 DAD Curves Zone 1
September 26 - October 1, 2010
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Incremental Precipitation (inches)
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0600 UTC 30 Sep 10
CDC1 Meteorological Data
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Source * at 3517N 77.21W

0930

09r29

Job ID: 155897

Job Start: Wed Aug 27 15:55:15 UTC 2014

Source 1 lat.: 35175000 lon.: -77.215000 hagts: 0, 1415, 3060 m AGL

Tra'&ctoﬁ Direction: Backward Dwration: 72 hrs
‘VYertical Motion Caleulation Method: Medel Vertical Velocity
Metezorology: 00002 1 Sep 2010 - reanalysis
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SPAS 1350 New Bern, NC Storm Analysis
September 28, 2010
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SPAS 1350 New Bern, NC Storm Analysis
September 29, 2010
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Local Storms
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Storm Precipitation Analysis System (SPAS) For Storm #1489
SPAS Analysis

General Storm Location: Jewell, MD
Storm Dates: July 25-30, 1897
Event: Local Convective
DAD Zone 1
Latitude: 38.729
Longitude: -76.571
Max. Grid Rainfall Amount: 15.88”
Max. Observed Rainfall Amount: 14.70”
Number of Stations: 312
SPAS Version: 10.0
Base Map Used: Conus_prism_ppt_in_1981 2010_07
Spatial resolution: 30 seconds
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of Results: This storm is originally USACE NA 1-7a and 1-7b. This analysis was based on
hourly pseudo data, daily data and supplemental station data. We have a good degree of confidence for
the station based storm total results. The spatial pattern is dependent on the basemap and we have a
high degree of confidence with the timing based on the location of the four hourly pseudo stations (see
below). One hourly USACE mass curve captured the largest storm center at Jewell, MD allowing high
confidence in the spatiotemporal isohyetal pattern of this critical location. Many daily stations lacked
timing, so they had to be converted into supplemental stations. Due to the four hourly pseudo stations
being consistent in timing, there isn’t much issue with having to turn so many daily stations into
supplemental stations.
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Storm Name: SPAS 1489 - Jewell, MD Zone 1
Storm Date: 7/25-29/1897 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 10-Aug
Lat Long Moisture Inflow Direction E@ 175 miles
Storm Center Location 38.73N  7657TW Basin Average Elevation N/A feet
Storm Rep SST Location 38.00 N 73.50 W Storm Center Elevation 200 feet
Transposition SST Location Storm Analysis Duration 12 hours
Basin Location Effective Barrier Height N/A feet
The storm representative SSTis 715 F with total precipitable water above sea level of 242 inches.
The in-place maximum SSTis 790 F with total precipitable water above sea level of 3.44 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 200 feet which subtracts  0.05 inches of precipitable water at 715F
The in-place storm elevation is 200 feet which subtracts 0.06 inches of precipitable water at 790 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 1.43 Notes: Storm representative SST value was based on SST values for
The transposition/elevation to basin factor is " EN/A July 25. Values were selected in region where temperature did not
The barrier adjustment factor is " AN/IA vary significantly over a large area and was as closest to the storm
center.
The total adjustment factor is " HNIA
Observed Storm Depth-Area-Duration
1 Hours 2 Hours 3 Hours | 6Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours ;: 48 Hours | 72 Hours ;: 96 Hours {120 Hours
1sq miles 3.3 6.4 9.6 13.0 14.6 14.9 14.9 14.9 15.9 15.9 15.9 15.9
10 sq miles 33 6.4 9.6 13.0 146 149 149 149 15.8 15.9 15.9 15.9
100 sq miles 3.3 6.3 9.4 12.8 14.4 14.7 14.7 14.9 15.6 15.7 15.7 15.7
200 sq miles 3.2 6.1 9.1 124 13.9 14.2 14.2 14.4 15.2 15.2 15.2 15.2
500 sq miles 25 4.9 7.4 9.8 11.3 114 114 11.4 12.0 12.0 12.3 12.3
1000 sq miles 1.8 31 5.5 6.3 7.7 7.7 7.7 7.7 7.7 7.7 9.4 9.4
2000 sq miles 0.9 2.1 2.2 2.6 3.1 4.2 4.2 44 6.0 6.0 6.2 6.3
5000 sq miles 0.8 1.6 2.0 25 2.8 3.6 3.6 3.6 3.6 3.6 5.3 5.3
10000 sq miles 0.4 1.1 1.1 1.9 23 2.6 2.7 2.7 2.8 3.0 4.3 44
20000 sq miles 0.4 0.8 1.0 1.6 1.6 1.7 1.7 1.7 1.9 2.0 2.6 2.6
Storm or Storm Center Name SPAS 1489 - Jewell, MD Zone 1
Storm Date(s) 7/25-29/1897
Storm Type Conwective
Storm Location 38.73N  7657W
Storm Center Elevation 200
Precipitation Total & Duration 14.6 inches in 12 hours
Storm Representative SST 715F 12
Storm Representative SST Location 3800N  7350W July Aug
Maximum SST 790 F 78 79
Moisture Inflow Vector E@175
In-place Maximization Factor 143
Temporal Transposition (Date) 10-Aug
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 HNIA
Total Adjustment Factor EN/A
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Storm 1489 Zone 1 - Jul. 25 (0500 UTC) - Jul. 30 (0400 UTC), 1897
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)
areasgmi 1 2 3 4 5 6 12 18 24 36 48 72 96 120 Total
0.3 3.31 6.38 9.57 11.66 | 12.56 | 12.97 | 1459 | 1492 | 1492 | 15.12 | 1585 | 15.87 | 15.88 | 15.88 | 15.88
1 3.31 6.38 9.57 11.66 | 12.56 | 12.97 | 14.59 | 1492 | 14.92 | 1493 | 1585 | 15.87 | 15.87 | 15.87 | 15.87
10 3.31 6.37 9.56 11.64 | 12.54 | 12,95 | 1457 | 1490 | 1490 | 14.92 | 15.83 | 15.85 | 15.85 | 15.85 | 15.85
25 3.30 6.36 9.54 11.62 | 12.52 | 12.92 | 1454 | 1487 | 14.87 | 1491 | 15.80 | 15.82 | 15.82 | 15.82 | 15.82
50 3.29 6.34 9.51 11.58 | 12.47 | 12.88 | 14.49 | 1481 | 14.81 | 14.90 | 15.75 | 15.77 | 15.77 | 15.77 | 15.77
100 3.27 6.29 9.44 11.50 | 12.39 | 12.79 | 14.39 | 1471 | 1471 | 14.88 | 15.64 | 1566 | 15.66 | 15.66 | 15.66
150 3.23 6.22 9.33 11.36 | 12.24 | 12.63 | 14.22 | 1444 | 14.44 | 1464 | 1545 | 1547 | 1547 | 15.47 | 15.47
200 3.16 6.10 9.14 11.13 | 12.00 | 12.38 | 13.94 | 1419 | 14.19 | 1439 | 15.15 | 15.16 | 15.16 | 15.16 | 15.16
300 2.98 5.75 8.63 10.50 | 11.32 | 11.68 | 13.15 | 13.37 | 13.37 | 13.56 | 14.29 | 14.29 | 1431 | 1431 | 1431
400 2.77 5.34 8.01 9.75 10.51 | 10.53 | 12.21 | 12.35 | 12.35 | 12.35 | 12.95 | 12.96 | 13.29 | 13.30 | 13.30
500 2.51 4.86 7.39 9.00 9.70 9.77 11.27 | 11.42 | 1142 | 11.42 | 12.01 | 12.02 | 12.28 | 12.28 | 12.28
1,000 1.80 3.08 5.45 6.13 6.13 6.34 7.73 7.73 7.73 7.73 7.73 7.73 9.38 9.39 9.39
2,000 0.87 2.09 2.20 2.46 2.55 2.63 3.10 4.21 4.21 4.43 5.99 6.00 6.23 6.27 6.27
5,000 0.75 1.64 2.00 2.32 2.38 2.53 2.79 3.57 3.57 3.57 3.57 3.57 5.28 5.30 5.30
10,000 0.41 1.11 1.11 1.85 1.85 1.85 2.27 2.57 2.67 2.68 2.79 3.02 4.29 4.36 4.36
20,000 0.37 0.78 0.96 1.60 1.60 1.60 1.60 1.72 1.72 1.74 1.91 1.96 2.58 2.59 2.59
48,380 0.25 0.47 0.72 0.88 0.95 0.98 1.12 1.15 1.17 1.24 1.50 1.53 1.56 1.56 1.56
SPAS #1489 DAD Curves Zone 1
July 25-30, 1897
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Incremental Precipitation (inches)

SPAS 1489 Storm Center Mass Curve: Zone 1
July 25 (0500 UTC) - July 30 (0400 UTC), 1897

Lat: 38.73 Lon: -76.57

4.0

3.0 4

204

0.0

R | ncremental

e A CUMUELED

15.88"

tutl

21

61 81
Index Hour

101

Accumulated Precipitation (inches)

260




Page 261 of 734

=W W W 8w W 74*W =W W W

44*N

41°N 41°N

VN

BN L —
Total Storm (120-hours) Precipitation (inches)
July 25 - 29, 1897

Gauges SPAS 1489 - Jewell, MD

¢ Dsily

W Yomty Miles

E HouryPseudo 0 0 80 180 '

©  Supplemental = P 16 E‘zgllcn'neters

Precipitation (inches)

oo0-100[ J401-500[]8.01-900 [H1201-13.00
[ 1.01-200[ ]5.01-6.00[]9.01-10.00 [F]13.01-14.00
[]2.01-3.00[ ]6.01-7.00 [ 10.01-11.00 [ ]14.01-15.00
[]3.01-4.00[]7.01-8.00 i 11.01-12.00 [ ]15.01-16.00

4/2/2015
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STORM STUDIES - PERTINENT DATA SHEET

oF

#II.II

w N

Storm of 26-29 July 1E97

Assignment NA 1-7

Location Northeast U, 8,

Study Prepared by: .
North Atlantic Ddviaion
New Tork District Offlce

Part I Reviewed H. M. Sec. of
YWeather Bureau, 3,/1/50
Part II Approved by Office, Chief
of Engineers for DIstribution

of Factual Data, 12/27/46

«==; Arga covsrad by .
b i\ -
&-E-Inr.h Isahyaf. L Qs ATION MAP é;:‘ﬂll, H:- .Jniii.blth and
}Ibﬂhl - .
TATIONS COMPI
PART I

Preliminary isohyetal map, in 1_ sheet, scale 1:2, 500,000

Precipitation data and mass curves: (Number of Sheets)
Form 5001-C (Hourly precip. date)_ _ _ __ __ ____________.___ 13
Form 5001-B (24-hour * L T
Form Soo1=D (" " D TR ————— =
Miscl precip. records, meteorclogical data, etc.. .. __ 3
Form 5002 (Mass rainfall curves)_ _ __ _ _ _ __ __ ______ . __-.. 42

- PART I

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

Data and computation sheets:

Form 5-10 (Data from mass rainfall curves) .o o oceomea- 5

Form S-11 (Depth-area datm from isohyetal mOp)- - oo oo aua 2

Form $-12 (Maximum depth-duration data)e - oo e cececeeea- -
Maximum duration-depth-area curves. - cceeeccceeeea-n 3
Data relating to perlods of maximum rainfabl_____________ _2_
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES

Area in 5q. Ml Duratlon of Rainfall in Hours

e 112 Lag 124 30 |36 | 48 |60 | 72 | 96

10 13,0 14.5| La7| 147\ 14.7 |14.7 |15.8 |15.8 | 15.8 | 15.8

100 | 10.5( 11.7| 11.9 11.9(11.9 (11,9 |12.8 |12.8 | 12.9 |12.8

200 9.4| 10,5 10.6] 10,6{10.6 (10,6 |11.5 |11.5 | 11.5 |11.5

500 7.5 8.3 8.5 H.5| 8.5 | 85| 9.2 9.2 | 9.2 9.2
1,000 5.5 6.0] 6.2] 6.2 6.2 | 6.2 70| 7.0 7.0 7.0
2,000 3.7 42| 45| 48] 47| 4.7 5.2 5.2 | 5.2 s.2
5,000 | 2.3 3.1 3.3] 3.3] 3.4 | 3.7 | 3.8 3.9 4.0 4.1
10,000 | 1.5| 2.6 2.8] 2.9/ 2.9 | 3.3 | 3.5 3.6 3.7| 3.8
20,000 LA 21| 2.4 2.% 2.6 3.0 3.2 3.5/ 3.6| 3.6
32,000 0.9 1.7 1.9| 2.0| 2.1 | 2.5 | 2.8 | 3.3 | 3.4 | 3.4
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Storm of

STORM STUDIES - ISOHYETAL MAP
July 26-29, 1897 Assignment _HA 1-7
Study Prepared by' _ New York, N. TI. Distriet
— lorth Atlantic Division

Storm Perled_25_ hours
from__ 12 M July 25
to__ 12 ¥ July 29

MASS RAINFALL CURVES =~

_—tunoticial)

¥ Jawail, Md,, 158"

{Etizabeth, M., 51"

—
Clayton, V., s,lr"

IERAN AR R AR AR RRERL

AGGUMULATED PAEGIPITATION IN INCHES
o

|
Springfieid, Moss., 3.4

v N BT S

:

|H

263



Page 264 of 734

264



Page 265 of 734

265



Page 266 of 734

266



Page 267 of 734

SPAS 1489 Jewell, MD Storm Analysis Zone 1
July 24 - 28, 1897
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Storm Precipitation Analysis System (SPAS) For Storm #1426
SPAS-NEXRAD Analysis

General Storm Location: Cooper, Ml
Storm Dates: September 1 — September 2, 1914
Event: Extreme Precipitation Event
DAD Zone 1
Latitude: 42.3708
Longitude: -85.5875
Max. Grid Rainfall Amount: 13.39”
Max. Observed Rainfall Amount: 12.80”
Number of Stations: 30
SPAS Version: 10.0
Base Map Used: Continental United States 2 year 6 hour (conus_0002yr06h)
Spatial resolution: 0.2451
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: In addition to the NCDC stations, three hourly stations were digitized from the U.S.
Army Corp of Engineers (USACE) Storm Study Pertinent Data Sheet (included below). These stations
only provided precipitation timing for the time period beginning on August 31, 1914 at 6pm EST and
ending at 6pm the following day. Due to the lack of hourly information, a 25-hour Core Precipitation
Period (CPP) was established for this time period. While precipitation did fall outside of the CPP, results
are unreliable due to the lack of data. The resulting DAD values are slightly less than those determined by
the initial USACE report. Major adjustments were completed in order to simulate USACE results, however
the original analysis likely over generalized the storm area and this analysis likely provides a more

accurate depiction of the event.
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Storm Name: SPAS 1426 - Cooper, Ml
Storm Date: 8/31-9/1/1914 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 15-Aug
Lat Long Moisture Inflow Direction SW @ 250 miles
Storm Center Location 4237N  8559W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 4025N  89.50 W Storm Center Elevation 800 feet
Transposition Dew Point Location Storm Analysis Duration 6 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis  75.0 F with total precipitable water above sea level of 2.85 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 800 which subtracts ~ 0.20 inches of precipitable water at 750 F
The in-place storm elevation is 800 which subtracts ~ 0.25 inches of precipitable water at 805 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 factor is 1.30 Notes: DAD values taken from SPAS 1426. Storm representative Td
The transposition/elevation to basin factor is " OANIA value added 7°F to the USACE anayzed 12hr persisting to account for
The barrier adjustment factor is T OANIA conversion to 6hr ave. USACE 12hr persisting dew point can be found
in Figure 332.
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 sqmiles 3.6 13.3 13.3 13.3 13.3 13.3 13.3 13.3 133 13.3
10 sq miles 3.5 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6
100 sq miles 31 10.1 10.8 10.8 10.8 10.8 10.8 10.8 10.8 10.8
200 sq miles 2.8 9.3 9.5 9.5 9.8 9.8 9.8 9.8 9.8 9.8
500 sq miles 2.2 7.0 7.1 7.1 7.7 7.7 7.7 7.7 7.7 7.7
1000 sq miles 15 5.4 5.5 5.5 6.1 6.1 6.1 6.1 6.1 6.1
2000 sq miles 1.1 3.9 4.0 4.0 4.5 4.5 4.5 4.5 4.5 4.5
5000 sq miles 0.8 2.6 2.6 2.6 3.0 3.0 3.0 3.0 3.0 3.0
10000 sq miles 0.5 1.7 1.8 1.8 2.0 2.0 2.0 2.0 2.0 2.0
12,928 sq miles 0.4 1.2 1.4 14 14 14 14 14 1.4 1.4
Storm or Storm Center Name SPAS 1426 - Cooper, Ml
Storm Date(s) 8/31-9/1/1914
Storm Type Synoptic
Storm Location 4237 N 8559 W
Storm Center Elevation 800
Precipitation Total & Duration (10 sq mi) 13.39"in 24 hrs from SPAS 1426
Storm Representative Dew Point 750F 6
Storm Representative Dew Point Location 40.25 N 89.50 W Aug
Maximum Dew Point 805F 80.5
Moisture Inflow Vector SW @ 250
In-place Maximization Factor 1.30
Temporal Transposition (Date) 15-Aug
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 EN/A
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Storm 1426 - September 1 (0100 UTC) - September 2 (0100 UTC), 1914
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHE 8)
Area (mi?) Duration {hours)
1 2 3 4 5 6 12 24 Total
0.2 364 6.70 10.35 11.56 12.78 13.39 13.39 13.39 13.39
1 363 6.66 10.29 11.51 12.72 13.32 13.32 13.32 13.32
10 346 6.30 972 10.87 12.01 1260 1260 12.60 12.60
25 340 6.23 9.19 10.27 11.36 11.89 11.89 11.99 11.99
50 329 6.03 B.58 9.84 10.60 10.91 11.42 11.43 11.43
100 3N 569 7.86 9.26 9.81 10.13 10,77 10.78 10.78
150 2.96 541 7.42 8.81 9.3 9.67 10.25 10.25 10.25
200 281 515 6.83 8.39 B8.85 9.28 9.3 977 9.77
300 257 4 68 6.42 7.63 8.03 8.29 8.68 8.92 8.92
400 237 4.29 54T 6.98 7.36 774 8.14 8.22 8.22
500 2.20 3.44 524 6.49 6.83 6.98 7.08 7.69 7.69
1,000 1.47 3.13 4.08 511 533 544 553 6.10 6.10
2,000 1.1 224 2.95 3.69 3.83 3.93 4.00 4.48 4.48
5,000 0.78 1.49 1.93 2.46 2.55 2.60 263 3.02 3.02
10,000 0.51 0.98 1.29 1.59 1.68 1.74 1.83 1.97 1.97
12,928 0.35 0.68 0.92 1.09 1.18 1.24 1.37 1.37 1.37
SPAS #1426 DAD Curves Zone 1
August 31 - September 1, 1914
100,000 ——RTT
—2-hour
10,000 | —s— 3-hour
4-hour
5-hour
1,000 + 6-hour
‘.-‘:E
3
= 100 -
10 -

Maximum Average Depth of Precipitation (inches)

15
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Incremental Precipitation (in)

SPAS 1426 Storm Center Mass Curve Zone 1
August 31 (0000UTC) to September 1 (0000UTC), 1914

Lat: 42,3708 Lon: -85.5875
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b aFrTw

A3 0N -

AN -

N BETTTW
A Total 25-hour Precipitation (inches) -:-:'5 10 ZJM”ES
September 1, 1914 0000 UTC - September 2, 1914 0500 UTC
SPAS #1426
Stations Precipitaiton (inches)

L]

0 Mooo-050 [ |451-500 I 901-950
HE [ os1-1.00 [ ]501-550 N 9.51-10.00
HEP [l 1.01-150 [ 5.51-6.00 [l 10.01 - 1050
s [ 151-200 [ 6.01-650 [ 1051 -11.00
sE I z2o01-250 [ 651-700 [ 11 01-1150
[]2s51-300 [ 7.01-750 [ 11.51-12.00
[ ]301-350 [ ]7.51-800[ ]12.01-1250
[ ]351-400 I 801-850 [ |1251-13.00
[ J401-450 M 8.51-900[  ]13.01-1350

<+ 4 H 0O

ADH 10/03/2014
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w, | SO

Storm of 31 Aug.-l Sept. 1914
Assignment GL 2-16

ar #L“ ot

Location Miehigan
Study Prepared by:

Great Lakes Division
Milwaukee Districet Office and
Hiydrometeorological Section of

Poart IoRE Tawed 5 H. M. Sec. of

LEGEND
s-=-1 Area covsred by
L... final isohyetal map.
Ares incloaed by

L._QAT_IQN

Weather Bureau, 10/26/39
Part II Approved by Office, Chief

of Engineers for Distribution

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

Cooper and Bloomingdale,

Preliminary |sohyetal rﬁap, in

w Exhapolated. MAF Mich
AT COMPUTATIONS COMPILED
PART I

Precipitation data and mass curves:

1 : 2,500,000
(Number of Sheets)

1 sheet , scale

Form 5001-C (Hourly precip. data)__________________.... 8
Form 5001-8 (24-hour * " ) e et am—— 5
Form 5001-D (* * L TR -
Miscl, precip. records, meteorological data,etc._____ . ________ 6
Form 5002 (Mass rainfall curves). - . . oo e e mem 4
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)_ ____ __._______ 2
Form S-il (Depth-area data from isohyetal map)___________ -
Form S-12 (Maximum depth-duration data)__ .. ___________ -
Maximum duration-depth-area curves_. _ . ___________ 1
Data relating to perlods of maximum rainfall___ . ______ -
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area in Sg. Mi. Duration of Rainfall In Hours
' 6
10 [12.6
50 [12.0
100 |1r.3
200 |10.0
500 | 7.6
800 | 6.3
1,000 | 5.7
1,200 | 5.2
Form S5-2
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Storm of ___Aug. 31-Sept. 1, 1914 Assignment _GL 2-16

STORM STUDIES - ISOHYETAL MAP

Study Prepared by: lilwaukee, Wisc. District

Great Lakes Division

Storm Period_6 _ hours

from_11:30 PM 31 August SGALE
to _5:30 AM 1 September ™, 008
Pulyasnis Srajustion
12.5 MASS RAINFALL GCURVES
M E  _Che ar, .,I&"
§ 10F m— ingdole, Migh., 10.4"
= -
5 ?l:
¥ F
§ - . Mich., 5
— b 5 M
¥ 5 C ’
8 -
5 2.5F
% -
o I .
1 3ﬁ Aug Sept oA * 1IA * ﬁ * (7 _*_—'

FORE 3-3¢
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GL 2-16..iug.31-Sept.l, 191K..Cooper, :
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Storm Precipitation Analysis System (SPAS) Storm # 1343
SPAS Analysis

General Storm Location: Eastern Tennessee
Storm Dates: June 12, 1924 0600 UTC — June 13, 1924 0600 UTC
Event: Extreme “Cloud Burst’
DAD Zone 1
Latitude: 36.30416
Longitude: -82.0625
Max. Grid Rainfall Amount: 16.14”
Max. Observed Rainfall Amount: 14.98”
Number of Stations: 205
SPAS Version: 9.5
Basemap: Mean June Precipitation
Spatial resolution: 30 seconds
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: We have a moderate degree of confidence in this analysis. A decent write-up in
the Monthly Weather Review (MWR) provided some important details for quantifying the timing and
magnitude of rainfall of this event — which was described as “one of the most terrific rainstorms ever
recorded in eastern Tennessee.” In fact, the MWR report provided enough information to support the
creation of 2 pseudo hourly stations near the storm center; although the exact 1-hour time steps of rainfall
are uncertain, the 3 to 8-hour accumulations are reliable given the details provided in the MWR report.
The individual hourly rainfall was distributed using the temporal distributions provided in NOAA Atlas 14
Volume 2. The basemap initially drove the storm center value up to 17.62”, which we felt to be too high.
We constrained the storm total to be 16.14” (1.16” more than highest observed) to account for the local
orographic enhancement that likely caused slightly higher rainfalls northeast of the observed maximums.
This analysis is only reliable in/near the storm center — the lack of hourly data outside of this are too

limited to accurately time the daily precipitation data.
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Storm Name: SPAS 1343 - Johnson City, TN
Storm Date: 6/12-13/1924 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 15-Jul
Lat Long Moisture Inflow Direction SW @520 miles
Storm Center Location 36.30N  82.06 W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 30.70N  88.10W Storm Center Elevation 3,200 feet
Transposition Dew Point Location Storm Analysis Duration 6 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 81.5F with total precipitable water above sea level of 3.84  inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " #N/A  inches.
The in-place storm elevationis 3,200 which subtracts ~ 0.77 inches of precipitable water at 76.0 F
The in-place storm elevationis 3,200 which subtracts ~ 0.91 inches of precipitable water at 815F
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 1.32 Notes: Storm rep Td from Mobile, AL, WB93855. 76°F Td at
The transposition/elevation to basin factor is " EN/A consectuive 12 hr periods at times frame when airflow was moving
The barrier adjustment factor is”  #N/A over the area.
The total adjustment factor is T HNIA
Observed Storm Depth-Area-Duration
1 Hours 6 Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
1 sq miles 45 14.5 16.1 16.1 16.2 16.2 16.4 17.6 17.6 17.6
10 sq miles 4.4 14.1 15.8 15.9 16.0 16.0 16.2 17.0 17.0 17.0
100 sg miles 4.0 13.0 144 145 145 145 14.8 15.1 15.1 15.1
200 sq miles 3.8 12.3 135 135 13.8 13.8 13.9 13.9 13.9 13.9
500 sg miles 3.1 10.0 11.0 11.0 11.2 11.2 114 114 114 114
1000 sq miles 2.2 6.1 6.2 6.2 7.5 75 8.2 8.2 8.2 8.2
2000 sq miles 14 45 45 45 4.8 4.8 5.2 5.2 5.2 5.2
14726 sq miles 0.6 2.0 2.2 2.2 2.5 2.5 2.6 2.6 2.6 2.6
Storm or Storm Center Name SPAS 1343 - Johnson City, TN
Storm Date(s) 6/12-13/1924
Storm Type Mesoscale
Storm Location 36.30N 82.06 W
Storm Center Elevation 3,200
Precipitation Total & Duration 16.14 Inches in 25-hours
Storm Representative Dew Point 76.0 F 6
Storm Representative Dew Point Location 30.70N 88.10 W June July
Maximum Dew Point 815F 79.198 81.67
Moisture Inflow Vector SW @520
In-place Maximization Factor 1.32
Temporal Transposition (Date) 15-Jul
Transposition Dew Point Location
Transposition Maximum Dew Point
Transposition Adjustment Factor EN/A
Average Basin Elevation N/A
Highest Elevation in Basin N/A
Inflow Barrier Height N/A
Barrier Adjustment Factor HN/A
Total Adjustment Factor EN/A
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Storm 1343 - June 12 (0600 UTC) - June 13 (0600 UTC), 1924
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
Duration (hours)
Area (mi®) 1 2 3 6 12 18 24 48 72 Total
0.3 4,53 8.99 11.74 14.48 16.07 16.14 16.20 16.41 17.63 17.63
1 4.49 8.97 11.71 14.45 16.05 16.12 16.19 16.39 17.58 17.58
10 4.38 8.76 11.43 14.12 15.80 15.89 15.96 16.15 17.04 17.04
25 4.31 8.59 11.21 13.83 15.40 15.41 15.41 15.83 16.45 16.45
50 4.21 8.37 10.93 13.48 15.10 15.18 15.26 15.45 15.94 15.94
100 4.04 8.08 10.55 13.00 14.44 14.45 14.45 14.84 15.14 15.14
200 3.83 7.65 9.99 12.28 13.51 13.51 13.76 13.91 13.91 13.91
300 3.61 7.20 9.41 11.46 12.67 12.69 12.92 13.09 13.09 13.09
400 3.37 6.74 8.79 10.77 11.80 11.84 12.03 12.24 12.24 12.24
500 3.13 6.27 8.18 9.97 10.95 10.98 11.20 11.39 11.39 11.39
1,000 2.24 3.65 4.73 6.06 6.15 6.20 7.50 8.19 8.19 8.19
2,000 1.43 1.54 3.05 3.92 3.92 3.96 4.77 5.18 5.18 5.18
4,726 0.61 1.21 1.57 1.95 2.15 2.21 2.46 2.58 2.58 2.58
SPAS #1343 DAD Curves Zone 1
June 12-13, 1924
10,000 ——TThour
—=—2-hour
—e— 3-hour
1,000 | 6-hour
12-hour
18-hour
= —t—24-Hour
E 100 |
<
10 -
1 — Ay e
0 2 4 6 8 10 12 14 16 18

Maximum Average Depth of Precipitation (inches)
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Incremental Precipitation (inches)
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SPAS 1343 Storm Center Mass Curve: Zone 1
June 12 (0600 UTC) to June 13 (0600 UTC), 1924

Lat: 36.30 Lon: -82.06
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82°W

82°30'W

82°30'W 82°wW
N Total 24-hr Precipitation (inches) ——— Miles
A June 12, 1924 0600 UTC - June 13, 1924 0600 UTC °'53 &

SPAS #1343
Precipitation (inches) Stations Ohio ///Llagnﬂvania
Mooo-100[]601-700 [l 1201-13.00 e Daily West virgina’” Mayy g0
B io1-200[701-800 [ 1301-1400 ® Hourly Kentucky virgnia
[ 201-300[]801-900 [ 14.01-1500 © Hourly Estimated Tennessee North Carolina
[[]301-400[]901-1000 []1501-16.00 ¢ Supplemental
[]4.01-500 [ 1001-11.00[ |16.01-17.00 ¢ Supplemental Estimated Alabama | Georgia
[]5.01-6.00 [ 11.01-12.00
TWP 7/7/2014
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SPAS 1343
June 12-13, 1924

0 875 175 350 525 700
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Storm Precipitation Analysis System (SPAS) Storm # 1427
SPAS Analysis

General Storm Location: Boyden, IA
Storm Dates: September 17 — September 18, 1926
Event: Extreme Precipitation Event
DAD Zone 1
Latitude: 43.1958
Longitude: -95.9958
Max. Grid Rainfall Amount: 24.22”
Max. Observed Rainfall Amount: 24.01”
Number of Stations: 159
SPAS Version: 10.0
Basemap: Manually digitized contours
Spatial resolution: 0.242
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: In addition to the NCDC stations, four hourly stations were digitized from the U.S.
Army Corp of Engineers (USACE) Storm Study Pertinent Data Sheet (included below). These stations
only provided precipitation timing for the time period beginning on September 17 around 12:00 CST to
18:00 CST on September 18. Data mining also produced an additional supplemental station at Foss
Field/Sioux Falls Regional Airport, SD. Due to the lack of hourly information, a 32-hour Core Precipitation
Period (CPP) was established for this time period. While precipitation did fall outside of the CPP, results
are unreliable due to the lack of data. In addition to the three digitized hourly stations, an additional
estimated hourly station with 2.40 inches of accumulated precipitation over the CPP was created in order
to represent later timing as the frontal passage moved eastward. The resulting DAD values are about
equal to those of the previous analysis. There are slight deviations, both high and low, which are likely
due to the original analysis over generalizing the storm area. For this reason, the current analysis is

considered more reliable and represents a more accurate depiction of the event.
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Storm Name: SPAS 1427 - Boyden, IA
Storm Date: 9/17/1926
AWA Analysis Date: (11/14/2015

Storm Adjustment for Virginia

Temporal Transposition Date 3-Sep
Lat Long Moisture Inflow Direction SSW@ 390 miles
Storm Center Location 43.20N 96.00 W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 3800N  99.00 W Storm Center Elevation 1,400 feet
Transposition Dew Point Location Storm Analysis Duration 12 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis  76.5 F with total precipitable water above sea level of 3.07 inches.
The in-place maximum dew pointis 78.0 F with total precipitable water above sea level of 3.29 inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " ¥N/A inches.
The in-place storm elevationis 1,400 which subtracts  0.37 inches of precipitable water at 765 F
The in-place storm elevationis 1,400 which subtracts ~ 0.38 inches of precipitable water at 780F
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 1.08 Notes: DAD values taken from SPAS 1427. Storm representative
The transposition/elevation to basin factor is " OANIA dew point value 12-hr ave at Dodge City, KS 93016 and Witchita, KS
The barrier adjustment factor is " ENIA 93982. The locations are appropriate given the synoptic meteorolgocial
pattern.
The total adjustment factor is”  #N/A
Observed Storm Depth-Area-Duration
1 Hours 6 Hours | 12 Hours : 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
1 sq miles 3.3 17.9 23.5 24.0 24.0 24.0 24.0 24.0 24.0 24.0
10 sq miles 2.8 155 21.0 21.6 21.6 21.7 21.7 21.7 21.7 21.7
100 sq miles 2.2 125 17.6 18.1 18.1 18.1 18.1 18.1 18.1 18.1
200 sq miles 2.0 114 16.3 16.6 16.6 16.6 16.6 16.6 16.6 16.6
500 sq miles 1.7 9.5 13.7 13.9 13.9 14.0 14.0 14.0 14.0 14.0
1000 sq miles 1.4 7.3 10.8 114 114 11.4 11.4 11.4 114 114
2000 sq miles 1.0 5.4 8.1 8.1 8.1 9.9 9.9 9.9 9.9 9.9
5000 sq miles 0.8 3.7 5.5 6.1 6.2 6.9 6.9 6.9 6.9 6.9
10000 sq miles 0.6 3.0 4.0 4.2 4.2 6.4 6.4 6.4 6.4 6.4
20000 sq miles 0.5 2.4 3.7 3.9 3.9 5.4 5.4 5.4 5.4 5.4
50000 sq miles 0.4 14 2.3 25 25 3.3 3.3 33 3.3 33
100000 sq miles 0.2 1.2 1.8 2.0 2.0 2.1 2.1 2.1 2.1 2.1
Storm or Storm Center Name SPAS 1427 - Boyden, IA
Storm Date(s) 9/17/1926
Storm Type MCC
Storm Location 4320N_ 96.00 W
Storm Center Elevation 1,400
Precipitation Total & Duration 24.22 Inches from SPAS 1427 DAD
Storm Representative Dew Point 765 F 12
Storm Representative Dew Point Location 38.00N  99.00 W Aug Sep
Maximum Dew Point 78.0F 80.35 75.94
Moisture Inflow Vector SSW @ 390
In-place Maximization Factor 1.08
Temporal Transposition (Date) 3-Sep
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 HN/A
Total Adjustment Factor ENJA
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Storm 1427 - September 17 (1800 UTC) - September 19 (0100 UTC), 1926
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

> Duration (hours)
Area (mi) = 2 3 4 5 6 12 18 24 30 32 Total
0.2 3.42 6.47 9.84 | 1289 | 1599 | 1861 | 2368 | 2422 | 2422 | 2422 | 2422 | 2422
1 3.25 624 | 949 | 1242 | 1541 | 17.94 | 2348 | 2403 | 2403 | 2403 | 2403 | 24.03
10 2.82 5.28 813 | 1062 | 1336 | 1545 | 21.02 | 2157 | 2157 | 2166 | 21.66 | 21.66
25 2.62 4.95 7.56 990 | 1236 | 1443 | 1971 | 2031 | 2031 | 2031 | 2031 | 2031
50 244 | 464 7.09 914 | 11.06 | 1351 | 1885 | 1926 | 1926 | 1926 | 1926 | 19.26
100 224 | 416 6.12 835 | 1072 | 1250 | 1764 | 1809 | 1809 | 1809 | 1809 | 18.09
150 2.13 3.97 6.01 803 | 1022 | 1196 | 1683 | 17.26 | 1726 | 1726 | 17.26 | 17.26
200 2.03 3.88 584 | 7.71 972 | 1141 | 1627 | 1661 | 1661 | 1661 | 1661 | 16.61
300 1.89 3.57 5.47 7.24 9.15 989 | 1519 | 1550 | 1550 | 1550 | 1550 | 15.50
400 1.81 3.38 5.18 6.84 8.66 969 | 1437 | 1464 | 1465 | 1468 | 1468 | 14.68
500 173 3.30 4.96 6.52 8.16 950 | 1368 | 1389 | 1390 | 1398 | 1398 | 13.98
1,000 | 1.39 264 | 398 521 6.01 727 | 1078 | 1137 | 1137 | 1143 | 1143 | 11.43
2000 | 104 1.95 2.79 4.03 5.01 5.43 8.09 8.09 8.09 9.93 9.93 9.93
5000 | 075 1.59 1.92 252 331 3.66 5.47 6.08 6.23 6.93 6.93 6.93
10,000 | 059 1.03 181 1.83 2.09 2.96 3.96 421 421 6.43 6.43 6.43
20,000 | 053 0.94 1.32 1.70 1.87 2.42 3.66 3.86 3.88 5.42 5.42 5.42
50,000 | 0.37 0.67 1.07 111 1.24 1.39 2.33 2.50 2.50 3.33 3.33 3.33
100,000 | 024 | o047 0.66 0.83 1.01 1.16 1.77 1.98 2.04 2.12 212 2.12
104,550 | 0.23 0.45 064 | o081 0.97 112 1.74 1.97 2.01 2.01 2.01 2.01

SPAS #1427 DAD Curves Zone 1
September 17 - 19, 1926
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SPAS 1427 Storm Center Mass Curve Zone 1

September 17 (1800UTC) to September 19 (0100UTC), 1926
Lat: 43.1958 Lon: -95.9958
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Boyden, IA Storm Analysis
September 15-18, 1926
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KR 42l Sept. 17-19,1926. Boyden, I
12-br. TTd 70(16tn)..175 SSE.. to:70,
North to: Zorecer .

South to: 35
East to: Erie-uuat..anooga line.

Jest to: 101

#3343 -
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Storm Precipitation Analysis System (SPAS) For Storm #1344
SPAS Analysis

General Storm Location: Simpson, KY
Storm Dates: July 3-7, 1939
Event: Simpson, KY HMR 52 Tale 21, HMR 45 Table 2-2, HMR 2
DAD Zone 1
Latitude: 38.1042
Longitude: -83.2958
Max. Grid Rainfall Amount: 20.82"
Max. Observed Rainfall Amount: 20.50"

Number of Stations: 276 (137 Daily, 3 Hourly Estimated, 1 Hourly Estimated Pseudo, and 135

Supplemental)

SPAS Version: 9.5

Basemap: USGS total storm isohyetal
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, hourly pseudo data HMR reports and
supplemental information), daily data, and supplemental station data (USGS report). We have a decent
degree of confidence in the station based storm total results, the spatial pattern is dependent on

basemap, and the timing is based on hourly and hourly pseudo stations.
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Storm Name: SPAS 1344 - Simpson, KY
Storm Date: 7/3-7/1939 Storm Adjustment for Virginia
AWA Analysis Date: 11/14/2015
Temporal Transposition Date 18-Jul
Lat Long Moisture Inflow Direction NNW @ 125  miles
Storm Center Location 38.10N  8330W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 39.83N  84.03W Storm Center Elevation 1,100 feet
Transposition Dew Point Location Storm Analysis Duration 6 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis 755 F with total precipitable water above sea level of 2.92 inches.
The in-place maximum dew pointis 785 F with total precipitable water above sea level of 3.37 inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " #N/A inches.
The in-place storm elevationis 1,100 which subtracts ~ 0.28 inches of precipitable water at 755F
The in-place storm elevationis 1,100 which subtracts 0.31 inches of precipitable water at 785F
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 1344. Storm representative dew
The transposition/elevation to basin factor is " EN/A point value was based on maximum 6-hr Td values on July 4-5, 1939 at
The barrier adjustment factor is " ENIA KFFO. Values were selected in region where synoptic meteorological
analysis pattern shows moisture originating from.
The total adjustment factor is”  #N/A
Observed Storm Depth-Area-Duration
1 Hours 6 Hours | 12 Hours : 18 Hours | 24 Hours ; 36 Hours | 48 Hours | 72 Hours | 96 Hours {120 Hours
1 sq miles 11.0 20.3 20.8 20.8 20.8 20.8 20.8 20.8 20.8 20.8
10 sq miles 9.0 17.9 18.4 18.4 18.4 184 18.4 18.4 184 18.4
100 sq miles 5.0 11.8 11.8 11.8 11.8 11.8 11.8 118 11.8 11.8
200 sq miles 4.0 10.8 11.2 11.2 11.2 11.2 11.2 112 11.2 11.2
500 sq miles 3.2 9.3 10.1 10.1 10.1 10.1 10.1 10.1 10.1 10.1
1000 sq miles 25 8.6 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8
2000 sq miles 2.0 7.0 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3
5000 sq miles 1.0 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4
7975 sq miles 0.4 3.1 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
Storm or Storm Center Name SPAS 1344 - Simpson, KY
Storm Date(s) 7/3-7/1939
Storm Type MCC/Thunderstorms
Storm Location 38.10N 83.30 W
Storm Center Elevation 1,100
Precipitation Total & Duration 20.82 Inches 12-hours
Storm Representative Dew Point 755F 6
Storm Representative Dew Point Location 39.83 N 84.03 W July Aug
Maximum Dew Point 785F 78.6637  78.9548
Moisture Inflow Vector NNW @ 125
In-place Maximization Factor 1.16
Temporal Transposition (Date) 18-Jul
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 EN/A
Total Adjustment Factor ENIA
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Storm 1344 - July 3 (0600 UTC) - July 7 (0500 UTC), 1939
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)

Area (mi?) 1 2 3 4 5 6 12 Total Total
0.3 13.61 1625 | 18.89 | 1937 | 1984 | 2031 | 20582 | 20.82 | 20.82
1 11.00 | 1615 | 1877 | 1925 | 1972 | 2031 | 20582 | 2082 | 2082
10 9.00 1434 | 1667 | 17.09 | 1723 | 1793 | 1836 | 18.36 | 18.36
100 5.00 9.60 1170 | 1184 | 1184 | 1184 | 1184 | 1184 | 1184
200 4.00 8.00 1056 | 1074 | 1074 | 1078 | 1120 | 1120 | 1120
300 3.80 7.70 9.41 964 9.64 9.97 1082 | 1082 | 1082
400 3.50 750 8.69 8.92 9.19 942 1043 | 1043 | 1043
500 3.20 7.00 8.46 8.74 9.00 9.33 1005 | 1005 | 10.05

1,000 2.50 580 7.34 781 781 8.60 8.78 8.78 8.78
2,000 2.00 450 595 6.30 6.63 7.00 7.25 7.25 7.25
5,000 1.00 3.21 3.76 3.97 418 443 444 4.44 4.44
7,975 0.40 213 253 2.74 2.92 3.10 3.23 3.23 3.23

SPAS 1344 DAD Curves
July 3-July 7, 1939
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SPAS 1344 Storm Center Mass Curve Zone 1

July 3 (0600UTC) to July 7 (0500UTC), 1939
Lat: 38.1042 Lon: -83.2958
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84*W 83*wW

84*wW 83*wW

Total Storm (96-hr) Precipitation (inches)
07/03/1939 0600 UTC - 07/07/1939 0500 UTC

SPAS #1344
Gauges
® Daily
HE  HourlyEstimated
T HourlyEstimated Pszudo Miles
0 12.5 25 50
© ~Supplementd Kilometers
0 20 80 120

Precipitation (inches)

[ 0.00-1.00[ ]3.01-4.00[7]6.01-7.00 [F10.01-12.00 [}16.01-18.00
[ 1.01-200[ J401-500[ |7.01-8.00 [J12.01-14.00[ |18.01-21.00
[]2.01-3.00[ ]5.01-6.00[]8.01-10.00 ] 14.01-16.00 [ ]21.01-22.00

10/24/2014
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86°W 84w 82°W 80°W 78°W
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SPAS-Lite: 6143
Lat/Lon box: 40.2 -85.4 36.2 -81.4
Begin date: 07/3/1939 for hourly stations, 7/4/1939 for daily
End date: 07/06/1939
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4/7/2014
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Storm Precipitation Analysis System (SPAS) For Storm #1534
SPAS Analysis

General Storm Location: Ewan, NJ (USACE NA 2-4), re-run SPAS 1023
Storm Dates: August 31 - September 2, 1940
Event: Hurricane
DAD Zone 1
Latitude: 39.6875
Longitude: -75.1807
Max. Grid Rainfall Amount: 24.30"
Max. Observed Rainfall Amount: 24.00"
Number of Stations: 58 (2 Daily, 27 Hourly, 1 Hourly Pseudo, and 28 Supplemental)
SPAS Version: 10.0
Basemap: Blended PRISM September 1940 Ppt with SPAS Ppt
Spatial resolution: 0:00:30 second (~ 0.3 mi?)
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on hourly data, daily data, supplemental station data and
bucket survey data. Twenty-seven hourly station, from the USACE NA 2-4 report, were digitized and
used in the analysis. Data from SPAS 1023 were used in the analsyis, additonal data extraction was also
completed. We have a good degree of confidence in the station based storm total results, the spatial
pattern is dependent on the station data and the basemap, the timing is based on hourly and hourly
pseudo stations.
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Storm Name: SPAS 1534-Ewan, NJ
Storm Date: 9/1/1940 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 15-Aug
Lat Long Moisture Inflow Direction SSE @ 175 miles
Storm Center Location 39.70N 75.19W Basin Average Elevation N/A feet
Storm Rep SST Location 3727TN  744TW Storm Center Elevation 100 feet
Transposition SST Location Storm Analysis Duration 6 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 elevation is 100 which subtracts  0.03 inches of precipitable water at 76.0 F
The in-place storm elevation is 100 which subtracts  0.03 inches of precipitable water at 80.0 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 factor is 1.21 Notes: Used SST for August 30, 1940.
The transposition/elevation to basin factor is #N/A
The barrier adjustment factor is #N/A
The total adjustment factor is #N/A
Observed Storm Depth-Area-Duration
1 Hour 2 Hours 3 Hours 4 Hours | 5Hours | 6 Hours | 9 Hours 12 Hours 24 Hours
1sgmile 7.3* 11.3* 14.2* 16.7* 19.4* 21* 24* 24* 24*
2 sq miles 6.9 10.3 13.3 16.0 18.6 20.2 23.1 23.1 23.1
10 sq miles 6.5 9.7 12.5 15.1 17.7 19.2 21.9 22.0 22.0
100 sq miles 4.4 6.9 9.4 11.7 13.9 15.2 17.3 17.6 17.6
200 sq miles 34 5.7 7.9 9.8 11.7 12.9 148 15.1 15.1
500 sq miles 25 43 6.0 7.5 9.0 10.1 11.8 12.2 12.2
1000 sq miles 1.8 3.2 4.7 6.0 7.1 8.1 9.8 10.2 10.2
5000 sg miles - - - - - - - - -
10000 sg miles - - - - - - - - -
20000 sg miles - - - - - - - - -

All other DAD values from SPAS 102

*Designates precipitaiton values taken from USACE storm studies sheet (Figure E.18) instead of SPAS 1023.

3 analysis.

Storm or Storm Center Name

SPAS 1534-Ewan, NJ

Storm Date(s) 9/1/1940

Storm Type Unnamed Hurricane
Storm Location 39.70 N 75.19 W
Storm Center Elevation 100

Precipitation Total & Duration

24.0 inches 12 hours USACE NA 2-4

Storm Representative SST 76.0 F 6

Storm Representative SST Location 37.27TN 7447 W Aug
Maximum SST 80.0 F 80.5
Moisture Inflow Vector SSE @ 175

In-place Maximization Factor 1.21

Temporal Transposition Date 15-Aug

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 HNIA

Total Adjustment Factor HNIA
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Storm 1534 - Ewan, NJ Aug 31 - Sept 2, 1940

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Page 309 of 734

Duration (hours)

Areain Sg. Mi. 1 2 3 4 5 6 12 18 24 36 48
0.3 7.4 11.1 14.1 16.9 19.7 21.3 24.3 24.3 24.3 24.3 24.3
1.0 7.3 11.0 14.0 16.8 19.6 21.2 24.2 24.2 24.2 24.2 24.2
10.0 6.8 10.6 13.4 15.9 18.6 20.2 22.5 22.5 22.5 22.6 22.6
25.0 6.2 9.7 12.9 15.2 17.3 19.1 20.5 20.5 20.5 20.5 21.1
50.0 5.5 8.9 12.2 14.4 16.3 18.0 19.3 19.3 19.3 19.3 19.7

100.0 4.3 8.1 11.1 12.9 14.9 16.5 17.8 17.8 17.8 17.8 18.2
150.0 4.0 7.5 10.0 11.8 13.8 15.3 16.4 16.4 16.4 16.6 16.9
200.0 3.8 6.8 9.3 11.4 12.9 13.8 15.4 15.4 15.4 15.4 15.9
300.0 3.5 6.3 8.7 10.1 11.5 12.0 14.2 14.2 14.2 14.2 14.7
400.0 3.2 5.6 7.4 9.5 10.8 11.9 13.0 13.0 13.0 13.0 13.4
500.0 2.8 5.3 7.0 8.9 9.7 10.9 12.3 12.3 12.3 12.3 12.5
1000.0 1.9 3.4 5.3 6.5 7.5 8.4 9.3 9.3 9.3 9.3 10.3
2000.0 1.3 2.5 3.5 4.2 4.6 5.2 6.5 6.5 6.5 6.5 7.8
5000.0 0.7 1.3 1.9 2.3 2.7 3.2 4.3 4.3 4.3 4.3 4.4
5785.0 0.6 1.2 1.7 2.2 2.6 2.9 3.8 3.8 3.8 3.8 3.8
SPAS 1534 DAD Curves
SPAS Storm #1534 -Ewan, NJ Aug. 31 - Sept. 2, 1940 e Series3
10000

1000 -

100 -

Area (Sq. Miles)

10 4

2 3 4 5 6

7 8 9 1

011 1

213 14 15 1

Maximum Average Depth of Precipitation (inches)

6 17 18 19 20 21 22 23 24 25 26

—+— Seriesd

—*— Seriesh
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=— Seriess

SeriesT

12-hour

—a— 18-hour

—e— 24-hour
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Incremental Precipitation (in)
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SPAS 1534 Storm Center Mass Curve Zone 1

August 31 (0600UTC) to September 3 (0500UTC), 1940
Lat: 39.6875 Lon: -75.1807
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74°30W

7530w W

40°N

330N 397 20N

7520w W T4 30W

Total Storm (72-hr) Precipitation (inches)
08/31/1940 0600 UTC - 09/03/1940 0500 UTC

SPAS- #1534
Gauges
¢ Daily
= Hourly Miles
0 5 10 20
= Hourly Pseudo Kilometers
© Supplemental 0 15 30 =

Precipitation (inches)

[oo06-200[ ]601-800 [ |12.01-14.00 [ 18.01-20.00
[2.01-400[ ]8.01-10.00 14.01-16.00 [ ]20.01-22.00
[T]4.01-6.00 []10.01-12.00 [ 16.01-18.00 [ ]22.01-26.00 —
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SPAS 1023 Ewan, NJ Storm Analysis
August 30, 1940
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Storm Precipitation Analysis System (SPAS) For Storm #1429
SPAS Analysis

General Storm Location: Hallett, OK
Storm Dates: September 2 — September 5 1940
Event: CORPS of Engineers, US Army Assignment SW 2 — 18
DAD Zone 1

Latitude: 38.4292

Longitude: -95.8125

Max. Grid Rainfall Amount: 7.27”

Max. Observed Rainfall Amount: 7.25”
DAD Zone 2

Latitude: 36.2458

Longitude: -96.6125

Max. Grid Rainfall Amount: 24.00”

Max. Observed Rainfall Amount: 24.00”
Number of Stations: 186
SPAS Version: 10.0
Basemap: Manually digitized contours
Spatial resolution: 0.2642
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes
Reliability of results: All seven of the hourly stations were digitized from either the Army CORPS of
Engineers’ pertinent data report or from a NCDC local climatology 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 43 supplemental stations, 30 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 1429 - Hallett, OK Zone 2
Storm Date: 9/2-4/1940 Storm Adjustment for Virginia
AWA Analysis Date: i11/14/2015
Temporal Transposition Date 17-Aug
Lat Long Moisture Inflow Direction SE @ 300 miles
Storm Center Location 36.25 N 96.61 W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 3290N  93.15W Storm Center Elevation 900 feet
Transposition Dew Point Location Storm Analysis Duration 12 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis 77.5F with total precipitable water above sea level of 3.22  inches.
The in-place maximum dew pointis 80.0 F with total precipitable water above sea level of 3.60 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 900 which subtracts ~ 0.25 inches of precipitable water at 775F
The in-place storm elevation is 900 which subtracts ~ 0.27 inches of precipitable water at 80.0 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 factor is 1.12 Notes: DAD values taken from SPAS 1429. Reanalyzed the storm
The transposition/elevation to basin factor is”  #N/A rep Td using hourly surface obs in the region. Used KBAD,
The barrier adjustment factor is " OENIA Shreveport, LA to derive the 6 hour average storm rep Td. This
location is appropriate based on the synoptic meteorological analysis.
The total adjustment factor is " ENIA
Observed Storm Depth-Area-Duration
1 Hours 6 Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
1sqmiles 4.1 18.4 23.8 24.0 24.0 24.0 24.0 24.0 24.0 24.0
10 sq miles 4.0 18.3 23.6 23.8 23.8 23.8 23.8 23.8 23.8 23.8
100 sq miles 3.5 15.9 20.6 20.8 20.8 20.8 20.8 20.8 20.8 20.8
200 sq miles 3.1 13.3 18.4 18.4 18.4 18.5 18.6 19.2 19.2 19.2
500 sq miles 2.1 10.0 14.9 15.5 15.6 16.2 16.2 16.2 16.3 16.3
1000 sq miles 1.7 8.0 11.7 13.0 13.1 135 13.6 13.6 13.8 13.8
2000 sq miles 13 6.3 8.9 9.6 9.9 10.7 10.7 11.1 11.3 11.3
5000 sq miles 0.9 3.9 4.8 4.8 7.6 7.6 7.6 7.8 8.6 8.6
10000 sq miles 0.7 2.6 4.7 4.8 5.6 5.6 5.6 6.6 6.9 6.9
20000 sq miles 0.2 1.5 1.7 1.9 1.9 25 3.2 45 5.0 5.0
50000 sq miles 0.2 1.0 1.6 1.7 1.8 2.2 2.3 2.8 2.9 2.9
Storm or Storm Center Name SPAS 1429 - Hallett, OK Zone 2
Storm Date(s) 9/2-4/1940
Storm Type MCC
Storm Location 36.25N 96.61 W
Storm Center Elevation 900
Precipitation Total & Duration (10 sq mi) 24.00 inches in 12 hours
Storm Representative Dew Point 7715F 12
Storm Representative Dew Point Location 32.90N 93.15 W Aug
Maximum Dew Point 80.0 F 79.5
Moisture Inflow Vector SE @ 300
In-place Maximization Factor 1.12
Temporal Transposition (Date) 17-Aug
Transposition Dew Point Location
Transposition Maximum Dew Point
Transposition Adjustment Factor H#NIA
Awverage 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 1429 - September 2 (0700 UTC) - September 6 (0600 UTC), 1940
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

.3, Duration {hours)
Area (mi)
1 2 3 4 5 6 12 18 24 36 48 72 96 Total
0.3 4.05 7.90 11.75 1417 15.56 16.42 23.82 24.00 24.00 24.00 24.00 24.00 24.00 24.00
1 4.05 7.90 11.75 1417 15.56 18.42 23.82 24.00 24.00 24.00 24.00 24.00 24.00 24.00
10 4.02 7.84 11.67 14.07 15.45 18.29 23.64 23.83 23.83 23.83 23.83 23.83 2383 23.83
25 3.95 7.70 11.45 13.81 15.16 17.95 23.08 23.16 23.16 23.16 23.29 2339 23.39 23.39
50 3.76 7.15 10.92 1317 14.46 17.12 2213 2213 2213 2213 2213 223 223 22.31
100 3.50 6.80 10.16 12.26 13.46 15.94 20.63 20.76 2077 20.80 20.80 20.82 20.82 20.82
150 3.30 6.31 9.56 11.53 12.39 15.01 19.45 19.49 19.49 19.65 19.65 19.77 19.77 19.77
200 3.10 5.92 9.00 10.20 11.12 13.25 18.36 18.36 18.36 18.54 18.57 19.16 1917 19.17
300 2.76 5.3 8.02 9.28 10.12 12.04 16.55 177 17.32 17.32 17.32 17.95 17.96 17.96
400 240 4.07 7.28 8.23 942 11.01 15.57 15.72 15.81 16.94 16.94 16.95 16.96 16.96
500 212 397 6.71 7.79 8.22 10.01 14.93 15.49 15.61 16.22 16.23 16.24 16.27 16.27
1,000 1.74 3.25 427 4.99 6.55 7.96 11.68 12.99 13.06 13.53 13.61 13.61 13.84 13.84
2,000 1.34 253 3.80 4.58 50 6.30 8.89 9.61 9.88 10.72 10.72 11.13 1.3 11.31
5,000 0.92 1.55 2.36 2.89 312 3.88 4.82 4.82 7.57 757 7.57 7.83 8.59 8.59
10,000 0.65 1.16 142 1.84 2.09 259 473 4.79 5.55 5.55 5.55 6.64 6.86 6.86
20,000 0.24 0.45 0.68 1.24 1.52 1.52 1.66 1.91 1.92 253 3.20 445 5.01 5.01
50,000 0.20 0.37 0.57 077 0.86 1.00 1.60 1.71 1.79 215 2.3 2.76 294 2.94
55,417 0.19 0.36 0.54 0.70 0.80 0.90 1.59 1.67 1.76 214 2.25 2.46 2.64 2.64
SPAS 1429 DAD Curves Zone 2
1 I I I I 1
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SPAS 1429 Storm Center Mass Curve Zone 1

September 2 (0700UTC) to September 6 (0600UTC), 1940
Lat: 384292 Lon: -95.8125
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Total 96-hour Precipitation (inches)
September 2, 1940 0700 UTC - September 6,1940 0600 UTC
SPAS #1429

Precipitation (inches) Stations

[l 0.0250-0.500 [ ] 2.51-3.00 [] 5.01 -6.00 [Jjjj 10.1-11.5 e Daily

[l o501-100 [ ]3.01-3.50 []6.01-7.00 [ 11.6-13.0 & Hourly

B 101-15  []3.51-4.00 [[]7.01-8.00 ] 13.1-145 @ Hourly Estimated

[ 151-200 []4.01-4.50 [l 8.01-9.00 [[] 146-160 a Hourly Pseudo

[[]201-250 [[]451-5.00 [l 9.01-100[ ] 16.1-175 @ Supplemental
[J176-240

KLL 10/10/2014

320



Page 321 of 734

WAR DEPARTMENT CORPS OF ENGINEERS, U. S. ARMY

STORM STUDIES - PERTINENT DATA SHEET

Storm of September 2 - 6, 1940
SCA or LES
o  SCALF o o Assignment S W 2 =18

Location Okla, Kanse. Mo. & Ark.

Study Prepared by:
Soutiwestern Division
Tulsa District Offioce

Part I Reviewed by H. M. Sec. of
Weather Bureau, 8/18/11
Part IL Approved by Office, Chief

of Engineers for Distribution

of Factual Data, 3/25/43
Remarks: Centers at;
Hallett Okla, and Lebo, Kans.

r=--1 Area covered by
i-.-! final isohyetal map.

@ Area inciossd by
2-inch Isohyet. LOCATION MAP

‘D AN COMPUTATIONS COMPILED
PART I
Preliminary isohyetal map, in 2 sheet , scale 1 1,000,000
Precipitation data and mass curves: (Number of Sheets)
Form 5001-C (Hourly preclp. data)__________._________._ 38
Form 500i-B (24-hour " L T -
Form 5001-D (" " R . 23
Miscl. precip. records, meteorological data,etc. . _ __ . ________ 1
Form 5002 (Mass rainfall curves)_ _ ___ _ ______ _ ____ ______ L9
PART II

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

Form S-10 (Data from mass rainfall curves)____________.__ 9
Form S-il (Depth-area data from isohyetal map)___________ 3
Form S-12 (Maximum depth-duration data). __.____________ n
Maximum duration-depth-area curves_ __ ___ . _________ 1
Data relating to perlods of maximum rainfall. _ . _ ________. 2
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES.
Area in 5q. Mi. Duration of Rainfall in Hours

6 |12 |18 [ 24 [ 3 |3 | L8 | sh | 90

Max, Station | .9‘_2,.;,.11,\?4.0 2,11 2Le0 | 2le0 | 24l | 24e0 | 20
= * gg 0 [23.4 “‘25“.6“"23.2\ 23,6 | 23,6 :33,.q 23,6 | 23,6
j

100 | U7 [19.2 |19.4 | 19.6 | 19.7 [ 19.8 | 15.8| 1548 | 15.8
200 [12.5 | 17.6 }17.8 | 18.0 | 18.1 | 18.2 | 18.3|| 18.3 | 18,3
500 | 9.7 [ 154" 15.6 | 15.7 | 15.8 | 16.1 | 16.2/| 16.2 | 156.2
1,000 | 749 |13.3 | 13,4 [ 13.6 | 13,7 | 140 | Uped|| Uped | Ul
2,000 | 6.2 (10,3 | 10,5 | 10,7 | 10.9 | 11.1 | 11.3'| 11.3 | 11.3
5,000 | Le3 | Fe3 | 7| 7e5| 77| 78| 7.9:| 8.0 8.0
10,000 | 3.0 | 5¢3 | Seli| 545 | 56| 5.7 | 548 | 5.9| 5.9
15,000 | 244 | Lok | Lo5 | Lo7 | La7 | Le8| L9 | 5.1| 5.1
20,000 | 260 | 349 | Lel| Le2 | Le3 | Lebi| Le5| L | L.b

Form S$-2
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Study Prepared by:_7u/ss, Okle. District

WAR DEPARTMENT CORPS OF ENGINEERS, U. 5. ARMY
STORM STUDIES — ISOHYETAL MAP
Storm of September Z2-6, 1940 Assignment S/ 2-/8
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Storm Precipitation Analysis System (SPAS) For Storm #1345
SPAS Analysis

General Storm Location: Smethport, PA
Storm Dates: July 16-20, 1942
Event: Convective
DAD Zone 1
Latitude: 41.8271
Longitude: -78.2771
Max. Grid Rainfall Amount: 34.91
Max. Observed Rainfall Amount: 34.50"
Number of Stations: 400 (44 Daily, 25 Hourly, 3 Hourly Pseudo, and 328 Supplemental)
SPAS Version: 9.5
Basemap: USGS total storm isohyetal blended with PRISM July normal grid
Spatial resolution: 00:00:15 (~ 0.30 mi?)
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on hourly data, hourly pseudo data (derived from storm
study mass curves), daily data, and supplemental station data (USGS report). We have a decent degree
of confidence in the station based storm total results, the spatial pattern is dependent on basemap, and

the timing is based on hourly and hourly pseudo stations (HMR 56).
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Storm Name: SPAS 1345 - Smethport, PA

Storm Date: 7/16-20/1942

11/14/2015

AWA Analysis Date:

Storm Adjustment for Virginia

Temporal Transposition Date 15-Jul
Lat Long Moisture Inflow Direction WNW @ 235  miles
Storm Center Location 4183N 7828 W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 4260N  82.83W Storm Center Elevation 1,800 feet
Transposition Dew Point Location Storm Analysis Duration 6 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dewpointis  77.5F with total precipitable water above sea level of 3.22 inches.
The in-place maximum dew pointis  78.0 F with total precipitable water above sea level of 3.29 inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " #NIA  inches.
The in-place storm elevationis 1,800 which subtracts ~ 0.48 inches of precipitable water at 775F
The in-place storm elevationis 1,800 which subtracts ~ 0.48 inches of precipitable water at 780F
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 1.03 Notes: NWS storm rep 12-hr dew point was 74, with a climatological
The transposition/elevation to basin factor is " BN/IA max of 76. Udpated analysis used KMTC with a 12hr ave at 77.5.
The barrier adjustment factor is”  #N/A
The total adjustment factor is”  #N/A
Observed Storm Depth-Area-Duration
1 Hours 6 Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
1sgmiles 15.0 30.6 33.9 34.4 34.4 34.4 34.4 34.4 34.4 34.4
10 sq miles 125 25.1 28.5 29.4 29.4 29.4 29.4 29.4 29.4 29.4
100 sq miles 7.7 14.8 18.3 20.1 20.2 20.2 20.2 20.2 20.2 20.2
200 sq miles 6.4 11.9 16.3 17.3 174 174 174 17.4 174 174
500 sq miles 4.9 10.2 13.0 14.0 14.3 144 144 14.4 144 144
1000 sq miles 3.9 8.0 10.2 12.2 12.3 12.3 12.6 12.6 12.6 12.6
2000 sq miles 1.2 6.6 8.6 9.7 9.8 9.8 9.9 9.9 9.9 9.9
5000 sq miles 1.1 3.6 5.4 6.3 6.4 6.5 6.6 6.6 6.6 6.6
6173 sq miles 1.1 3.4 4.5 5.3 5.5 5.7 5.9 5.9 5.9 5.9

Storm or Storm Center Name

SPAS 1345 - Smethport, PA

Storm Date(s)

7/16-20/1942

Storm Type MCC
Storm Location 41.83N 78.28 W
Storm Center Elevation 1,800

Precipitation Total & Duration

34.91 Inches 18-hours

Storm Representative Dew Point 775F 6
Storm Representative Dew Point Location 42.60 N 82.83 W
Maximum Dew Point 78.0F
Moisture Inflow Vector WNW @ 235
In-place Maximization Factor 1.03
Temporal Transposition (Date) 15-Jul
Transposition Dew Point Location

Transposition Maximum Dew Point

Transposition Adjustment Factor EN/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 EN/A
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Storm 1345 - July 16 (0600 UTC) - July 20 (0500 UTC), 1942

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Page 330 of 734

Duration {hours)

Area (mi?) 1 2 3 4 5 6 12 18 24
1 13.50 18.00 22.00 2550 258.00 30.62 339 34.41 34.41
10 11.00 1450 1750 2050 23.00 2510 2852 2935 29 35
25 8.00 11.50 14.00 16.50 19.00 2061 24.43 2558 2558
50 6.00 9.00 11.50 13.50 15650 17.99 2163 22 69 22 69
100 3.50 6.00 8.20 10.20 12.80 14.76 18.31 2014 2014
300 2.00 450 6.40 8.00 10.00 11.33 14 64 16.18 16.18
500 1.30 3.60 540 740 9.36 10.23 12.99 14.01 14.01
1,000 0.80 2.50 4.00 6.00 7.00 7.95 10.24 12.15 12.15
SPAS 1345 DAD Curves
July 16-July 20, 1942
100,000

—+— 1-hour

——3-hour

10,000 - —s— B-hour

12-hour

1,000 - 18-hour

:% —+—24-hour

< 100 - —=— 35-hour

—#— 45-hour
10 0O Total storm (45-

hour)

1 " —— : 3 —— A S
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Maximum Average Depth of Precipitation (inches)
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Incremental Precipitation (in)
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SPAS 1345 Storm Center Mass Curve Zone 1

July 16 (0600UTC) to July 20 (0500UTC), 1942
Lat: 41.8271 Lon: -78.2771
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78°30°W 78W 77°30W
42°30°N 42°30°N
42°N 42°N
41°30'N 41°30°N
78°30°W 78W 77°30W
Total Storm (96-hr) Precipitation (inches)
07/16/1942 0600 UTC - 07/20/1942 0500 UTC

i SPAS-NEXRAD #1345

uges

*  Daily _

: H;Z B 0 35 7 14M“es

Kilometers

°  Supplementsl 0 10 20 40

Precipitation (inches)

[oo00-200[]601-800 [7]12.01-14.00 [Jl]20.01-24.00[]32.01-36.
[Z]201-4.00[]8.01-10.00 []14.01-16.00 [[] 24.01 - 28.00
[Z]4.01-6.00[] 10.01 - 12.00 |2 16.01 - 20.00 ] 28.01 - 32.00

9/12/2014
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Smethport, PA Storm Analysis
July 14-17, 1942

88" W 84w 82w 80w 78W 768°W

Storm Center
WP 41.80,-78.45

Mies
Hysplit 0 150 300 600
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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 #N/A value was based on maximum 24-hr SST values on October 13, 1942.
The barrier adjustment factor is #N/A
The total adjustment factor is #N/A
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)
" Duration (hours)
Area (mi) = 3 6 12 18 24 36 48 72 9% 120 | Tota
03 118 264 | 527 | 848 | 1168 | 1342 | 1574 | 17.87 | 19.77 | 1977 | 19.77 | 19.77
1 118 263 | 525 | 844 | 1163 | 1340 | 1540 | 17.86 | 19.76 | 1976 | 1976 | 19.76
10 1.17 256 | 506 | 813 | 1119 | 1308 | 1536 | 17.70 | 1957 | 1957 | 19.60 | 19.60
25 115 249 | 487 | 783 | 1077 | 1253 | 1530 | 17.44 | 1926 | 1926 | 19.33 | 19.33
50 113 248 | 468 | 750 | 1018 | 1252 | 1511 | 1678 | 1859 | 19.01 | 19.02 | 19.02
100 1.09 242 | 446 | 718 | 992 | 1211 | 1481 | 1675 | 1853 | 1860 | 1864 | 18.64
200 1.03 233 | 420 | 68 | 949 | 1171 | 1437 | 1617 | 1789 | 1798 | 1811 | 1811
300 0.99 226 | 400 | 660 | 922 | 1162 | 1402 | 1561 | 17.23 | 1760 | 1769 | 17.69
400 0.96 220 | 378 | 657 | 905 | 1125 | 1374 | 1552 | 1706 | 1717 | 17.38 | 17.34
500 0.93 215 | 374 | 620 | 88 | 1120 | 1348 | 1500 | 1648 | 17.04 | 17.04 | 17.04
1,000 | 085 196 | 329 | 585 | 805 | 1027 | 1253 | 1425 | 1562 | 1572 | 1594 | 15.94
2000 | 074 | 171 | 290 | 521 | 720 | 878 | 1131 | 1300 | 1422 | 1451 | 1451 | 1451
5000 | 057 132 | 231 | 421 | 59 | 757 9.41 | 1024 | 1174 | 1212 | 1213 | 1213
10,000 | 044 | 107 178 | 338 | 430 | 567 753 | 842 | 907 | 1001 | 1003 | 1003
20,000 | 033 | 079 114 | 215 | 326 | 418 571 655 | 732 | 7.77 7.83 7.83
50,000 | 018 | 037 | 072 149 | 218 | 269 350 | 38 | 425 | 567 5.73 5.73
100,000 | 011 | 031 | 044 | o087 1.20 1.46 1.97 250 | 278 | 360 | 3.68 3.68
138434 | 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 ——6-hour
—+—12-hour
18-hour
10,000 -
24-hour
— —#—36-hour
o
_g_ 1,000 1 —=—48-hour
3
&- =—t—T72-hour
——96-hour
100 -
—8—120-hour
G- Total storm (120-
hour)
10 -
1 Ll IE{ [
0 20 22
Maximum Average Depth of Precipitation (inches)
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Incremental Precipitation(inches)
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0.5

0.0

SPAS 1340 Storm Center Mass Curve: Zone 1
October 12 (0600 UTC) - October 17 (0500 UTC), 1942

Lat: 38.5458 Lon: -78.4042
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42

41

37

8w 80w W 7w W 78w TEW

B1*w 80*W T¢W 78w W 78°W 75°W
Total Storm (120-hr) Precipitation (inches)
October 12 (0600 UTC) - October 17 (0500 UTC), 1942
SPAS 1340 - Big Meadows, VA
Gauges
e Day
B Houry
I Hourly Pseudo Miles
©  Suppiemema 0 375 75 150
Kilometers
20 180
Precipitation (inches)

o01-1.00[]4.01-500[]801-9.00 [I]12.01-13.00 ] 16.01- 17.00
[ 1.01-2.00[]5.01-6.00[]901-10.00 [H] 13.01-1400[] 17.01- 1800
[Z]201-3.00[]6.01-7.00[] 10.01- 11.00 [ 14.01- 1500 ] 18.01- 19.00
[CJ3.01-4.00[]7.01-800[] 11.01-12.00 ] 15.01- 1600 ] 19.01- 2000

TEW

30°N

37N

7AW

711672014
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SPAS 1340 Big Meadows, VA Storm Analysis
October 13, 1942

BOCW TEUW W AW T2W oW a|sw W

0 187.5 s TEO

349



Page 350 of 734

Storm Precipitation Analysis System (SPAS) For Storm #1432
SPAS Analysis

General Storm Location: Mounds, Oklahoma
Storm Dates: May 15 — May 20, 1943
Event: Extreme Precipitation Event
DAD Zone 1
Latitude: 35.8458
Longitude: -96.0708
Max. Grid Rainfall Amount: 19.27”
Max. Observed Rainfall Amount: 19.23”
Number of Stations: 415
SPAS Version: 10.0
Basemap: Continental United States 2 year 6 hour (conus_0002yr06h)
Spatial resolution: 0.2624
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: In addition to the NCDC stations, seventeen supplemental stations were added to
ensure data consistency. Due to the amount and integrity of the U.S. Army Corps of Engineers (USACE),
five 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 1432 - Mounds, OK
Storm Date: 5/15-20/1943 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 1-Jun
Lat Long Moisture Inflow Direction SSW@ 150 miles
Storm Center Location 35.85N 96.07W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 3384N  96.98W Storm Center Elevation 800 feet
Transposition Dew Point Location Storm Analysis Duration 6 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis 73.0 F with total precipitable water above sea level of 2.60 inches.
The in-place maximum dew pointis 78.5F with total precipitable water above sea level of 3.37  inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " #N/A  inches.
The in-place storm elevationis 800 which subtracts  0.19 inches of precipitable water at 730F
The in-place storm elevationis 800 which subtracts  0.230 inches of precipitable water at 785F
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 1.30 Notes: DAD values taken from SPAS 1432. Storm rep Td re-
The transposition/elevation to basin factor is”  #N/A analyzed using hourly surface observations. KADM, KFWH, and
The barrier adjustment factor is " ENIA KGVT used to derive the 6 hour average storm rep Td.
The total adjustment factor is " HNIA
Observed Storm Depth-Area-Duration
1 Hours i 6Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
1 sq miles 8.2 16.2 17.2 17.2 17.2 174 17.4 18.7 19.3 19.3
10 sq miles 8.2 16.2 17.1 17.1 17.2 174 174 18.7 19.2 19.2
100 sq miles 7.9 15.5 16.4 16.4 16.4 16.5 16.6 18.2 18.4 18.5
200 sq miles 7.1 14.0 14.4 14.8 14.9 15.0 15.0 16.8 17.4 17.6
500 sq miles 5.0 10.0 10.4 10.4 11.0 12.0 12.6 15.8 16.3 16.5
1000 sq miles 3.9 7.9 7.9 8.1 8.2 10.3 11.6 13.1 14.8 15.4
2000 sg miles 2.9 5.5 6.2 6.2 7.1 9.4 10.3 13.0 13.4 14.0
5000 sq miles 1.7 4.0 4.5 4.9 5.4 7.2 8.8 11.4 12.0 12.3
10000 sq miles 0.7 3.0 3.0 3.9 4.6 6.8 7.5 9.9 10.3 10.6
20000 sq miles 0.6 2.6 2.8 3.0 4.1 5.3 6.3 8.3 8.5 9.4
50000 sq miles 0.4 1.3 1.9 24 2.9 3.8 5.0 6.3 6.7 7.4
100000 sq miles 0.2 1.0 1.3 1.5 1.6 2.4 2.7 3.7 4.7 5.3
Storm or Storm Center Name SPAS 1432 - Mounds, OK
Storm Date(s) 5/15-20/1943
Storm Type MCC
Storm Location 3585N  96.07W
Storm Center Elevation 800
Precipitation Total & Duration (10 sg mi) 19.27 inches in 96 hours
Storm Representative Dew Point 730F 6
Storm Representative Dew Point Location 33.84N 9698 W May June
Maximum Dew Point 785F 77 79
Moisture Inflow Vector SSW @ 150
In-place Maximization Factor 1.30
Temporal Transposition (Date) 1-Jun
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 HN/A
Total Adjustment Factor HNIA
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Storm 1432 - May 15 (0700 UTC) - May 21 (0600 UTC), 1943
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

. Duration (hours)
Area (mi
1 2 3 4 5 6 12 18 24 30 36 43 60 72 96 120 144 Total
0.3 8.21 12.02 14.02 15.82 16.02 16.23 17.15 17.24 17.34 17.35 17.39 17.43 18.79 18.94 19.27 19.27 19.27 19.27
1 821 12.02 14.02 15.82 16.02 16.23 1715 1719 1720 17.20 17.39 17.39 18.66 18.66 19.26 19.26 1926 19.26
10 819 11.98 13.98 15.78 15.98 16.18 1710 1714 1716 1716 17.35 17.35 18.63 18.65 19.22 19.22 19.22 19.22
25 8.16 11.92 13.91 15.70 15.90 16.11 17.03 17.08 1712 17.12 17.27 17.27 18.58 18.64 19.13 19.14 19.14 19.14
50 8.10 11.83 13.80 15.57 1577 15.99 16.90 16.98 17.06 17.06 1715 1715 18.50 18.61 19.00 19.00 19.00 19.00
100 785 11.45 13.36 15.07 15.26 15.47 16.39 16.43 1643 16.48 16.51 16.59 17.82 18.15 16.42 16.62 16.53 18.53
150 748 10.90 12.71 1435 1453 14.76 16.62 15.68 1571 1571 15.78 15.85 1719 1741 17.73 17.92 17.96 17.96
200 7.06 10.28 12.00 13.54 1371 13.95 14.35 14.83 14.59 14.89 14.96 16.00 16.48 16.76 17.36 17.56 17.67 17.57
300 6.26 9.10 10.61 11.98 12.13 12.32 13.08 13.08 13.08 13.08 13.22 13.89 15.90 16.35 16.75 17.15 17.18 17.18
400 5.58 8.10 9.46 10.67 10.81 11.00 11.65 11.65 11.83 11.83 12.04 13.20 15.41 16.04 16.65 16.74 16.78 16.78
500 5.03 7.26 8.46 9.56 9.67 9.95 10.40 10.40 11.02 11.02 11.99 12.63 15.18 15.84 16.27 16.45 16.45 16.45
1,000 3.90 5.64 6.27 7.89 7.39 7.89 7.89 8.06 8.20 9.05 10.31 11.57 13.11 131 1475 15.37 18.37 15.37
2,000 2.86 348 377 5.10 534 548 6.20 6.20 7.05 8.15 9.39 10.27 12.63 12.99 13.42 13.99 13.99 13.99
5,000 1.74 2.69 2.69 207 2.88 4.00 4.45 4.86 5.35 6.51 719 8.77 11.09 11.40 11.99 12.27 1227 12.27
10,000 0.72 1.59 2.36 261 264 3.02 3.02 3N 4.56 4.99 6.78 7.49 9.64 9.89 10.26 10.62 10.98 10.98
20,000 0.57 0.88 1.35 2.01 240 261 2.80 2.98 4.1 4.67 533 6.26 7.84 8.30 8.49 9.35 9.38 9.38
50,000 0.37 0.70 0.97 119 1.19 1.26 194 240 294 3.66 382 4.95 617 6.33 6.66 735 7.38 7.38
100,000 0.24 0.41 0.52 0.85 0.92 1.02 13 145 1.60 218 242 265 356 370 4.68 532 5.36 5.36
151,933 0.16 0.31 0.46 0.58 0.70 0.79 0.95 1.13 1.41 1.77 1.99 2.39 3.06 3.26 3.53 3.83 3.88 3.88
SPAS #1432 DAD Curves Zone 1
May 15 - May 21, 1943
1,000,000 oGt
———2-hour
——3-hour
100,000
—+—4-hour
S5-hour
10,000 ———6-hour
—+— 12-hour
% ~~&-18-hour
® 1,000 ~—+—24-hour
[
; —30-hour
~—t—36-hour
100
48-hour
60-hour
10 72-hour
96-hour
——120-hour

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

SPAS 1432 Storm Center Mass Curve Zone 1

May 15 (0700UTC) to May 21 (0600UTC), 1943
Lat: 35.8458 Lon: -96.0708

Page 353 of 734
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—— Accumulated

/_/ 19.27
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=
Accumulated Precipitation (in)
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CORPS OF ENGINEERS

STORM STUDIES ~ PERTINENT DATA SHEET

Storm of 12-20 May 1943
Assignment gy 2-21
Location Oklahoma to Creat Lakey

or

;-+=-1 Area covered by
i..-! final isohyetal map.
Area inclosed by

@3 ~inch isohyat.

DATA AED CQMPUTATIQNS COMPILF‘Q

PART 1

Preliminary isohyetal map,in 1 sheet , scale 1: 1,000,000
Precipitation data and mass curves:
Form 5001-C (Hourly precip. data)

e R

Study Prepared by:

Southwestern Division
Tulsa District Office

Part I Reviewed by H. M. Sec. of
Weather Bureau,
Pert IL Approved by Office, Chief
of Engineers for Distribution

of Factua! Data, 8/15/49
Rem.rks: Center- near
Mounds, Okla,
Dewpt. 71° - Ref, Pt. 60 ESE

Grid G-15

(Number oif Sheets)

10/9/46

Form 500i-B (24-hour " L T ——
Form 500i-D (* ™ ) e mm—mmmm—a am= 147
Miscl. precip. records, meteoroiogical data, etc.. _ - _____. _. 10
Form 5002 (Mass rainfall curves). _ _ _________________... 251
PART It
Final isohyetal maps,in 1 sheet , scale 1: 1,000,000
Data and computation sheets:
Form S-10 (Data from mass rainfall curves). _._ . o--_ L
Form S-II (Depth-area data from isohyetal map) . _._ .- 8
Form S5-12 (Maximum depth-duration data)__ ______________ 12
Maximum duration-depth-area curves _ . e ee 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 12 [18 |24 |36 48 1 60 72 | 96 ] 120 T 192
Max, Station | 16.2] 17.0 |17.0 [17.0 [17.0 [17.0 |¥7.0 |17.0 [I7.0 [T7.C |17,
10 115.9|16.7 16,7 [16.7 [16.7 |16.7 |16,7 |16,7 [|16.8 |16.9 ]16.9
100 14.2]24.8 4.9 4.9 J14.9 |14.9 [15.0 |15.4 [15.6 |15.9 (15.9
200 |13.0] 13,5 p3.0 f3.9 3.9 (3.9 13.9 [14.4 [15.0 [15.5 [15.5
500 9.2110.611.1 [11.1 hi.5 12,0 )13.7 (14.4 |14.6 |14.9 |14.9
1,000 | 6.2] 7.9| 8.4 | 8.5 j1o.0 |10.8 (13,2 |13.8 [14.1 [14.9 149
2,000 | 4.0| 5.3|6.3 |6.6 |9,2 [10.0 [12.6 |13.2 |13.5 [13.7 [13.7
5,000 | 3.0| 3.6| 4.9 | 5.4 | 8.3 | 8.9 [11.5 12.1 [12.4 (12.5 [12.6
10,000 2.6 3.1 4.2 14.8 | 7.3 | 8.0 J10.2 J1C.7 (11.0 11,2 [11.4
20,000 | 2.1 2.6]3.5 [ 4.2 | 6.2 | 6.9 | €.6 1 9.1 | 2.4 | 9.8 |1C.]
50,000 | 1.6| 2.0| 2.6 | 3.4 | 4.6 | 5.3 | 6.6 | 7.0 | 7.4 | 7.8 | 8.2
100,000 1,11 1.5] 2.0 | 246 | 3.5 | 4ed | 5.0 | 5.4 | 5.8 | Cud | 6.8
200,000 | 0,71 1,001.3 |1,7 | 2.3 | 2.7 1 3.5 | 3.8 ] 4.3 | 4.9 | 5.2

Form 5-2
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DEPARTMENT OF THE ARMY CORPS OF ENGINEERS
STORM STUDIES - ISOHYETAL MAP

__ 12420 May 1948 = Assignment _SW 2-21
Study Prepared by: Tulss, Okla, District
Southwestern Division

- )
‘L’
~ 7,
Applleton City. /1
Raflston .. x
. el

Storm of

Storm Period__192 haurs

from_ 11 PM 12 May scaLE
to. 11 PM 20 My 19,000,000
Polyconic Projection

MASS RAINFALL GURVES

7 Mowpds, Okla, 174

TTTT

GGUMULATED PRECIPITATION IN INCHES

;
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Storm Cen
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Surface Stations

= Surface Observations

SW2-21 Storm Analysis
USACE SW2-21 Mounds, OK
5/15-20/1943
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Storm Precipitation Analysis System (SPAS) For Storm #1536
SPAS Analysis

General Storm Location: West Virginia
Storm Dates: August 4 — August 5, 1943
Event: USACE_OR_3_30
DAD Zone 1
Latitude: 38.8958
Longitude: -80.7708
Max. Grid Rainfall Amount: 15.04”
Max. Observed Rainfall Amount: 15.00”
Number of Stations: 148
SPAS Version: 10.0
Basemap: Isohyetal basemap from USGS Notable Local Floods report
Spatial resolution: 0.2564
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: Three of the 44 supplemental stations were converted from the daily type due to
guestionable observation times. The remaining 41 supplemental stations were digitized from the USGS
Notable Floods report. While there were additional supplemental stations added from the USGS report,
they were subsequently removed from the analysis due to inconsistencies with the isohyetal map from
said report. This isohyetal map was also digitized and used as the basemap for this storm in order to fully
represent this previous analysis. Ten of the eleven hourly stations were digitized from the USGS report
along with data from the USACE report OR 3-30. With the amount of data pulled from these trusted
sources, and the consistency of the results of this analysis against those previously published, this
analysis is considered to be reliable.
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Storm Name: SPAS 1536-Glenville, WV
Storm Date: 8/2-4/1943 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 15-Aug
Lat Long Moisture Inflow Direction WNW@155 miles
Storm Center Location 3890N 80.77W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 39.70N 8350W Storm Center Elevation 1,100 feet
Transposition Dew Point Location Storm Analysis Duration 6 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis 74.0 F with total precipitable water above sea level of 2.73  inches.
The in-place maximum dew pointis  79.0 F with total precipitable water above sea level of 3.44  inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " #N/A inches.
The in-place storm elevationis 1,100 feet which subtracts ~ 0.27 inches of precipitable water at 740 F
The in-place storm elevationis 1,100 feet which subtracts ~ 0.31 inches of precipitable water at 790F
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 1.27 Notes: Previously storm USACE OR 3-30 with Storm Rep Td of 74

The transposition/elevation to basin factor is " OEN/A SW@30 mi of Glenville. Storm representitive Td was based on the 6hr
The barrier adjustment factor is " ENIA average Td on Aug 1-2, 1943 from KFFO, KLCK and KILN.
The total adjustment factor is " OENIA
Observed Storm Depth-Area-Duration

1 Hour 2Hours | 3Hours | 4Hours | 5Hours | 6 Hours | 9 Hours 12 Hours | 24 Hours

1 sqmiles 9.5 145 15.0 15.0 15.0 15.0 15.0 15.0 15.0

10 sq miles 8.4 13.3 13.8 13.8 13.8 13.8 13.8 13.8 13.8

100 sq miles 5.9 10.4 10.7 10.7 10.7 10.8 10.9 10.9 11.0

200 sq miles 5.0 9.0 9.2 9.3 9.4 9.4 9.7 9.7 9.7

500 sq miles 3.3 6.4 7.0 7.2 7.3 7.3 75 75 75

1000 sg miles 2.1 4.2 4.4 4.4 4.4 4.4 4.4 4.4 45

2000 sq miles 0.9 23 3.2 34 35 35 3.6 3.6 3.6

5000 sq miles 0.7 0.9 11 1.1 1.1 14 2.0 2.1 2.6

10000 sg miles 0.4 0.5 0.9 1.0 1.0 1.0 1.2 1.2 1.7

Storm or Storm Center Name

SPAS 1536-Glenville, WV

Storm Date(s) 8/2-4/1943

Storm Type Conwective - Local Thunderstorms
Storm Location 38.90N 80.77W

Storm Center Elevation 1100

Precipitation Total & Duration

15.04 inches 3 to 6 hours

Storm Representative Dew Point 740F 6
Storm Representative Dew Point Location 39.70N_ 83.50 W
Maximum Dew Point 79.0F
Moisture Inflow Vector WNW@155
In-place Maximization Factor 1.27
Temporal Transposition Date 15-Aug
Transposition Dew Point Location

Transposition Maximum Dew Point

Transposition Adjustment Factor 0.00

Awverage Basin Elevation N/A

Highest Elevation in Basin N/A

Inflow Barrier Height N/A

Barrier Adjustment Factor 0.00

Total Adjustment Factor 1.27
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Storm 1536 - August 4 (0700 UTC) - August 6 (0600 UTC), 1943

Duration (hours)

areasqmi 1 2 3 4 5 6 9 12 24 36 48| TOTAL
0.3 9.56] 1455 15.03| 15.03] 15.03] 15.03] 15.04| 15.04| 15.04] 15.04] 15.04| 15.04
1 9.53 145 14.98| 14.98| 14.98] 14.98| 14.99| 14.99| 14.99| 14.99] 14.99| 14.99
10 8.38| 13.34| 13.78| 13.78] 13.79] 13.79 13.8 13.8 13.8/ 13.88| 13.88] 13.88
20 6.76] 12.63| 12.75| 12.75] 12,75 12.75| 13.08] 13.08 13.08| 13.12| 13.13] 13.13
50 6.61| 1141 11.44| 11.44| 1176 11.78] 11.87| 1187 11.87| 11.88] 11.91| 11.91
100 5.88| 10.36] 10.66 10.7| 10.74] 10.78| 10.94] 10.94| 11.03] 11.03] 11.04] 11.04
200 4.97 8.99 9.22 9.29 9.36 9.37 9.68 9.68 9.69 9.73 9.73 9.73
500 3.28 6.37 7 7.18 7.25 7.26 7.45 7.46 7.46 7.46 7.49 7.49
1000 2.1 4.23 4.35 4.38 4.39 4.39 4.43 4.43 4.49 5.61 5.68 5.68
1320 1 2.61 4.13 4.17 4.17 4.17 4.17 4.17 4.17 5.15 5.43 5.43
2000 0.91 2.25 3.23 3.4 3.47 3.48 3.59 3.59 3.59 4.17 4.92 4.92
5000 0.67 0.93 1.12 1.13 1.13 14 2.02 2.06 2.59 2.59 2.65 2.65
10000 0.41 0.46 0.93 1.01 1.01 1.01 1.16 1.16 1.73 2.13 2.13 2.13
18226 0.26 0.42 0.61 0.82 0.83 0.83 1.07 1.08 1.37 1.37 1.37 1.37

Area (mi?)

SPAS #1536 DAD Curves
August 4, 1943 0700 UTC - August 6, 1943 0600 UTC

100,000
——
——2
10,000 - =3
A
5
1,000 - —a—6
9
—— 12
100 - 24
36
10 | 48
1
0 L L : L L } L L } L L : L L : L L } L L } L L
0 2 4 6 8 10 12 14 16

Maximum Average Depth of Precipitation (inches)
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SPAS 1536 Storm Center Mass Curve Zone 1

August 2 (0600UTC) to August 4 (0600UTC), 1943
Lat: 38.8958 Lon: -80.7708

_| === |ncremental

— Accumulated 15
15.04

Incremental Precipitation (in)

Accumulated Precipitation (in)

Index Hour
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-a0°N

e R L g A A S T R R b N e S

N 82°W 81°W 80°W
m—mw———Miles
A Total 48-hour Precipitation (inches) Cst 2
August 4, 1943 0600 UTC - August 6, 1943 0600 UTC
SPAS #1536
Precipitation (inches) Stations

Woos4-050 [ ]501-550 [ 1001-1050 e Daily
Bosi-100[]551-6.00 [ 1051-11.00 & Hourly

B 101-150 []6.01-650 [l 11.01-11.50 @ Hourly Pseudo
B 1.51-2.00 [] 6.51-7.00 [J] 11.51-12.00 @ Supplemental
B 2.01-2.50 ] 7.01-7.50 [ 12.01-12.50

[ 2.51-3.00 [ 7.51-8.00 [ 12.51-13.00

[[] 3.01-350 [] 8.01-850 [I] 13.01-13.50

[]351-4.00 [[]851-9.00 []1351-14.00

[]401-450 [ 901-950 [ ]14.01-14.50

[]451-5.00 [l 9.51-10.00 [ | 14.51-15.00

KLL 07/15/2015
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SPAS 1536, Glenville, WV Storm Analysis
August 1 -2, 1943

8*w 84w 2w 80°W
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Storm Precipitation Analysis System (SPAS) For Storm #1434
SPAS Analysis

General Storm Location: Holt, Missouri
Storm Dates: June 18 — June 23, 1947
Event: CORPS of Engineers, US Army Assignment MR 8 — 20
DAD Zone 1
Latitude: 39.4542
Longitude: -94.3292
Max. Grid Rainfall Amount: 17.62”
Max. Observed Rainfall Amount: 17.62”
Number of Stations: 162
SPAS Version: 10.0
Basemap: Manually digitized contours using Army CORPS of Engineers isohyetal map.
Spatial resolution: 0.2548
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: Ten of the eleven hourly stations used in this analysis were manually digitized from
either the Army CORPS of Engineers’ pertinent data report or from local climatological data. The last hourly
station was estimated from the spas precipitation grid due to daily and supplemental stations nearby needing
more accurate timing. This provided very high accuracy of the hourly data, which is essential in the timing of
the daily and supplemental stations. Of the 28 supplemental stations, 8 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. An additional 8 stations found in the CORPS report were added to the supplemental file as well.
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 1434 - Holt, MO
Storm Date: 6/18-22/1947 Storm Adjustment for Virginia
AWA Analysis Date: 11/14/2015
Temporal Transposition Date 5-Jul
Lat Long Moisture Inflow Direction SSW @ 230 miles
Storm Center Location 39.45N 94.33 W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 36.18N 9525 W Storm Center Elevation 1,000 feet
Transposition Dew Point Location Storm Analysis Duration 6 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis  79.0 F with total precipitable water above sea level of 3.44 inches.
The in-place maximum dew pointis 81.5F with total precipitable water above sea level of 3.84  inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " N/A  inches.
The in-place storm elevationis 1,000 which subtracts  0.28 inches of precipitable water at 790F
The in-place storm elevationis 1,000 which subtracts  0.31 inches of precipitable water at 815F
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 1.12 Notes: DAD values taken from USACE MR 8-20, 1sqmi amount taken
The transposition/elevation to basin factor is " OENIA from Holt, MO world record rainfall within the overall storm. Storm
The barrier adjustment factor is " EN/A representative Td value was based on maximum 6-hr Td values
between June 22-23, 1947 at KHRO and KTUL.
The total adjustment factor is " EN/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 11.9 12.9 13.1 13.1 13.1 13.1 14.7 16.7 17.4 175
10 sq miles 11.1 12.0 12.2 12.2 12.2 12.2 13.7 15.9 16.7 16.8
100 sq miles 8.2 9.0 9.1 9.1 9.1 9.1 10.7 12.6 135 13.6
200 sq miles 6.9 7.7 7.8 7.8 7.8 7.8 9.5 11.7 11.8 125
500 sq miles 53 6.4 6.4 6.4 6.4 6.5 8.2 9.7 10.7 11.2
1000 sq miles 4.1 5.2 5.2 5.2 5.2 5.2 7.1 9.1 9.7 10.0
2000 sq miles 3.6 45 45 45 45 45 6.0 8.1 8.6 8.8
5000 sq miles 2.7 3.5 3.6 3.6 3.6 3.6 48 6.6 6.9 7.2
10000 sq miles 0.6 2.8 2.8 2.8 2.8 2.8 2.8 5.5 5.8 6.0
20000 sq miles 0.6 2.0 21 2.3 23 2.3 2.8 41 47 4.8
50000 sg miles 0.5 1.0 1.2 1.3 1.4 1.4 1.8 2.6 2.9 3.0
Storm or Storm Center Name SPAS 1434 - Holt, MO
Storm Date(s) 6/18-22/1947
Storm Type MCC
Storm Location 39.45N 9433 W
Storm Center Elevation 1,000
Precipitation Total & Duration 17.62 Inches 6-hours USACE MR 8-20
Storm Representative Dew Point 790F 6
Storm Representative Dew Point Location 36.18 N 95.25W June July
Maximum Dew Point 815F 79.546 82.354
Moisture Inflow Vector SSW @ 230
In-place Maximization Factor 112
Temporal Transposition (Date) 5-Jul
Transposition Dew Point Location
Transposition Maximum Dew Point
Transposition Adjustment Factor HN/A
Awerage 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
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Storm 1434 - June 18 (0700 UTC) - June 24 (0600 UTC), 1947
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

o Duration (hours)
Area (mi°) = 6 12 18 24 36 28 72 96 108 | Total
0.3 1200 | 1301 | 1313 | 1313 | 1313 | 1313 | 1477 | 1679 | 1752 | 1762 | 17.62
1 11.93 | 1294 | 1306 | 1306 | 1306 | 1306 | 1469 | 1670 | 17.44 | 1754 | 17.54
10 1107 | 1204 | 1220 | 1220 | 1220 | 1220 | 1370 | 1590 | 1674 | 1681 | 16.81
25 1032 | 1120 | 1133 | 11.33 | 1133 | 1133 | 1307 | 1506 | 15.96 | 1603 | 16.03
50 939 | 1001 | 1038 | 1038 | 1038 | 1038 | 11.88 | 14.03 | 1489 | 1497 | 1497
100 816 | 904 | 914 | 914 | 914 | 914 | 1073 | 1257 | 1349 | 1364 | 13.64
150 746 | 820 | 830 | 830 | 830 | 830 | 1012 | 1204 | 1255 | 1287 | 12.87
200 694 | 773 | 78 | 78 | 782 | 78 | 951 | 1169 | 1178 | 1248 | 1248
300 624 | 689 | 697 | 697 | 697 | 697 | 874 | 1100 | 1142 | 1205 | 1205
400 573 | 666 | 670 | 672 | 672 | 672 | 845 | 1030 | 1106 | 11.62 | 11.62
500 525 | 640 | 640 | 643 | 643 | 645 | 816 | 971 | 1070 | 1120 | 11.20
1,000 | 412 | 516 | 516 | 516 | 516 | 516 | 707 | 907 | 968 | 99 | 9.9
2000 | 362 | 454 | 454 | 454 | 454 | 454 | 595 | 806 | 855 | 883 | 883
5000 | 270 | 349 | 355 | 355 | 355 | 355 | 477 | 656 | 693 | 717 | 7.17
10000 | 056 | 275 | 275 | 275 | 275 | 275 | 277 | 551 | 580 | 597 | 597
20000 | 055 | 118 | 212 | 232 | 233 | 233 | 275 | 413 | 466 | 48 | a8
50,000 | 052 | 103 | 118 | 125 | 135 | 140 | 184 | 264 | 289 | 302 | 302
53668 | 052 | 1.01 117 | 122 | 127 | 132 | 18 | 255 | 273 | 28 | 285

SPAS #1434 DAD Curves Zone 1
June 18 - June 24, 1947

100,000

—— 1-hour
——6-hour
—s—12-hour
10,000
—+—18-hour
24-hour
1,000 - 36-hour

=== 48-hour

—+—T72-hour

Area (mi2)

100

———96-hour
=& 108-hour

8- Total storm
(108-hour)

10

1 T |

15

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

SPAS 1434 Storm Center Mass Curve Zone 1

June 18 (0700UTC) to June 24 (0600UTC), 1947
Lat: 39.4542 Lon: -94.3292
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40°N

Total 108-hour Precipitation (inches)
June 19, 1947 0000 UTC - June 23,1947 1200 UTC
SPAS #1434

Precipitation (inches) Stations

M ooo-050[ ]251-300[]501-6.00101-115 e D
Wos1-100[ ]301-350[]6.01-7.00 [ 116-13.0 « H
B 101-150[]351-4.00[]7.01-800 [l 13.1-145 a HE
[ 1.51-2.00[]401-450 [ 801-9.00[]146-160 ¢ S
[]201-250 ] 451-500 [ 9.01-100[]16.1-175

[(J176+

KLL 10/21/2014
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CORPS QOF EMGINEERS

STORM STUDIES - PERTINENT DATA SHEET

Assignment ¥R 8-20
Locatien 1

Omaha District Office

Weather Bureau,

of Factual Data,
Remarhks:

Center near Holt, Mo.

;---1 Area covered by
i..-! final isohyetal map.
Area inclosed by

Form 5001-C (Hourly preclp. data)__ ...
Form 500-B (24-hour *  *
Form 5001-D (* *

This study wae computed
by the Regional Method

L] ) _________

Form 5002 (Mass rainfall curves)_________in their entirety.

PART II

Final isohyetal maps, in 1 sheet , scale 1l:.uu,uwu

Data and computation sheets:

Storm of 18-23 June 1947

11, Ia, Kans, Minn.

Study Pre}gﬁh&ﬁtﬁ?: & S.Dak.
Missouri River Division

Part I Reviewed by H. M. Sec. of
12/17/52
Part II Approved by Office, Chief
of Engineers for DIstribution
9/10/54

2 -inch isohyet. onngn MAP Deupoint 75%, Ref. Pt. 140 5
ATA _AND MPUTATIONS COMPILE Grid E-14
PART I
Preliminary isohyetal map, in sheet , scale
Precipitation data and mass curves: (Number of Sheets)

which does not employ the
Miscl. precip. records, meteorological data, ete, Part I and Part II phases

Form S-10 (Data from mass rainfall curves)_____________._ 9
Form S=11 (Depth-area data from isohyetal map)___________ 4
Form S-12 (Maximum depth-duration data)____ . ___________ 7
Maximum duration-depth-area Curves . .. oo aaao-o 1
Data relating to periods of maximum rainfall .. - —___.
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area In 5q. Mi. Duration of Rainfall in Hours
g 2 38 24 36 43 | 72 | o8
Max,Station 12.6’ 13.9 1240 12"6_’1'265 1';.1 16.6 :.S.S ‘1’1’.8 —
101 11.6| 11.5] 11.6 | 11.6| 11.6 | 12.6 | 15.8 | 15.8] 14.2
100 7.9 79| 78| 79| 7.9| 9.3 (12.9| 12.9] 14.1
200 T.1| 7.1} T.1| Tel| T.l| B8.4|11.9|11.9} 13,0
BOO | 6.,3| 643 | 6a3| 6a3| 643 | Ted | 10.6 | 10,8 11.68
1m0 5.6 5.6 5.8 ﬁ.s ﬁce 6.6 9.6 9.6 10.5
2000 | 4,9 4.9 4.9 | 42| 4,9 | 5.7 | 8.4 8.4] 9.3
6000 3a5] 3T | 37| 3,7 3.7 4.6 6.7 6.7 Ted
10000 2.6 2.9| 3.0 3,0| 3.0 3.7 .4 5.4| 5.9
20000 | 1.8 2.1 | 2a2 | 2,2 | 2.2 ) 3.1 | 4.4 4.6| 4.9
Eﬂmo .2 - L 1-6 08 2.5 3-2 05. Oe
%88%8 . ., . i i.e 2.1 2.7 gog gto
. . . -} -3 1.7 | 241 | 242 2.a
306000 | O. . . 7] 091 321 1561 1,81 13
Form S-2
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DEPARTMENT OF THE ARMY CORPS OF ENGINEERS
STORM STUDIES - ISOHYETAL MAP
Storm of_18-23 June 1947 Assignment MR 8- 20
Study Prepared by:Qmaha, Nebr., District

\
~7 )
e oF

' Rockw.ll City
" s _{_“,S ‘ "
1% Q Qe

Storm Period120 hours
trom 6 PM I8 June
to__6 PM 23 June

SCALE

15,000,000
Polycenic Projection

MASS RAINFALL CURVES
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g : _I |
£ 20 — = . — .
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z [ i l
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SPAS 1434 Holt, MO Storm Analysis
June 20 - 23, 1947

°|*'w 94w €2'W 0°W 88*W 8w 84*wW 82*w
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Storm Precipitation Analysis System (SPAS) For Storm #1546
SPAS Analysis

General Storm Location: Virginia/West Virginia Border
Storm Dates: June 16-19, 1949
Event: Tropical Remnants
DAD Zone 1
Latitude: 38.8625
Longitude: -79.1875
Max. Grid/Radar Rainfall Amount: 15.13”
Max. Observed Rainfall Amount: 14.26” at Brushy Run, VA
DAD Zone 2
Latitude: 38.4292
Longitude: -78.4625
Max. Grid/Radar Rainfall Amount: 14.36”
Max. Observed Rainfall Amount: 13.53” at Big Meadows 2, VA
Number of Stations: 112
SPAS Version: 10.0
Base Map Used: PRISM Mean June 1971-2000
Spatial resolution: 0.2577
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on hourly data, daily data, and supplemental station
data. 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 and hourly pseudo stations. An additional

twenty-two supplemental stations were created to ensure data consistency.
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Storm Name: SPAS 1546 - Little River, VA Zone 1
Storm Date: 6/16-19/1949 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 30-Jun
Lat Long Moisture Inflow Direction E@ 120 miles
Storm Center Location 38.86 N 79.19 W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 3883N  76.96 W Storm Center Elevation 2,000 feet
Transposition Dew Point Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis  70.5 F with total precipitable water above sea level of 231 inches.
The in-place maximum dew pointis  76.5 F with total precipitable water above sea level of 3.07 inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " #N/A inches.
The in-place storm elevationis 2,000 which subtracts ~ 0.42 inches of precipitable water at 705F
The in-place storm elevationis 2,000 which subtracts ~ 0.51 inches of precipitable water at 765 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 factor is  1.355 Notes: DAD values taken from SPAS 1546. Storm representative Td
The transposition/elevation to basin factor is " OENIA \value was based on maximum 24-hr average Td values on June 16-17,
The barrier adjustment factor is”  #N/A 1949 at stations KDCA and KADW.

The total adjustment factor is " ENIA

Observed Storm Depth-Area-Duration
1 Hour 6 Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours
1 sq miles 25 8.2 10.6 11.9 13.1 13.9 14.6 15.1 15.1
10 sq miles 25 8.0 10.5 11.8 12.9 13.7 14.5 14.9 15.0
100 sq miles 2.2 7.3 9.5 10.6 11.7 12.4 13.1 13.7 13.9
200 sq miles 1.9 6.5 8.5 9.5 10.4 11.7 12.7 13.0 13.1
500 sq miles 1.7 5.0 6.3 6.9 7.5 9.2 9.8 10.8 11.0
1000 sq miles 1.4 4.1 5.3 6.1 6.8 75 8.0 8.8 8.9
2000 sq miles 1.0 2.2 4.0 46 5.2 5.6 6.2 6.5 7.0
5000 sq miles 04 1.7 25 2.8 3.1 34 4.0 45 4.5
5832 sq miles 0.4 1.6 2.3 2.6 3.0 3.4 3.7 4.1 4.1
Storm or Storm Center Name SPAS 1546 - Little River, VA Zone 1
Storm Date(s) 6/16-19/1949
Storm Type Tropical Remnants
Storm Location 3886 N 79.19W
Storm Center Elevation 2,000
Precipitation Total & Duration (10 sq mi) 15.13"in 96hrs from SPAS 1546
Storm Representative Dew Point 705F 24
Storm Representative Dew Point Location 38.83N_ 76.96 W June July
Maximum Dew Point 765 F 75.132 77.707
Moisture Inflow Vector E@ 120
In-place Maximization Factor 1.36
Temporal Transposition (Date) 30-Jun

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 HNIA
Total Adjustment Factor HN/A
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Storm 1546 - June 16 (0600 UTC) - June 20 (0500 UTC), 1949
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
Area (mi?) Duration (hours)
1 2 3 4 5 6 12 18 24 36 48 72 9 Total
0.3 2.50 3.52 4.30 5.65 7.23 8.16 1065 | 11.96 | 13.09 | 1392 | 1465 | 1513 | 1513 | 1513
1 2.50 3.52 4.29 5.64 7.22 8.15 1064 | 11.94 | 1307 | 1390 | 1463 | 1511 | 1512 [ 1512
10 2.47 3.44 4.23 5.56 7.12 8.03 1048 | 11.76 | 12.87 | 1370 | 1447 | 1494 | 1495 | 1495
25 2.43 3.39 4.15 5.46 6.98 7.88 1027 | 1148 | 12,62 | 1340 | 1421 | 1464 | 1470 | 1470
50 2.36 3.34 4.05 5.33 6.82 7.69 1003 | 1120 | 1232 | 1306 | 13.93 | 1439 | 1441 | 1441
100 2.21 3.12 3.94 5.06 6.48 7.29 9.50 1061 | 11.68 | 1242 | 1310 | 1372 | 1387 | 13.87
150 1.95 2.85 3.87 4.80 6.13 6.89 8.56 9.86 1093 | 11.84 | 1287 | 1341 | 1346 | 13.46
200 1.89 2.70 3.78 455 5.80 6.51 8.46 9.50 1041 | 1174 | 12568 | 13.03 | 1311 | 13.11
300 1.81 2.43 3.55 4.06 5.33 5.69 7.59 8.52 9.33 1111 | 1201 | 1242 | 1243 | 1243
400 175 2.29 3.28 3.85 4.39 5.12 6.42 6.99 8.30 1014 | 1096 | 1158 | 1167 | 1167
500 1.69 2.25 3.05 3.59 4.36 4.99 6.30 6.94 7.50 9.17 9.77 1082 | 1099 | 10.99
1,000 1.41 1.88 2.26 2.87 3.38 4.08 5.33 6.10 6.82 7.46 7.96 8.79 8.94 8.94
2,000 0.96 1.10 1.43 1.73 2.11 2.20 4.02 4.58 5.15 5.56 6.16 6.49 7.01 7.01
5,000 0.44 0.68 0.83 112 1.38 171 2.48 2.77 3.07 3.44 3.98 4.45 4.50 4.50
5,832 0.38 0.61 0.81 1.03 1.33 1.57 2.27 2.63 2.97 3.37 3.70 4.06 4.09 4.09

SPAS #1546 DAD Curves Zone 1
June 16 - June 19, 1949
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Incremental Precipitation (inches)
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SPAS 1546 Storm Center Mass Curve: Zone 1

June 16 (0600 UTC) - June 20 (0500 UTC), 1949
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Gauges Total Storm (96-hours) Precipitation (inches)
e Daiy June 16-19, 1949 -
® Houry SPAS 1564 - Brushy Run, WW «  «©w = ©

2 Hourly Pseudo

¢ Supplemental

Precipitation (Inches) [ [so1-5 [Jl 11.01-12

o - [leo1-7 M 1201-13
o -2 B 7o1-2 [ 1301-14
I 201 -3 [ Jso1-9 [_]1401-15
[ ]so01-4 [seo1-10 [ |1s01-16
[ Jeo1-5 I 10.01-11

4/3/2015
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Backward trajectories ending at 1800 UTC 17 Jun 49

at 3886 N 79.19W

CDC1 Meteorological Data

= = '| 5 1 e

(ET L agtT

DeM7 0616 DEMS

Job 1D 174295 Job Start: Tue Aug 11 21:23:43 UTC 2015
Source 1 lat.: 35.862300 lon.: -79.187300 hgts: 0, 1130, 2750 m AGL

Trél}j‘nla{:tc: Direction: Backward  Duration: 72 hrs
Yertical Motion Calculation Method: Model Vertical VYelocity
Meteorology: 00002 1 Jun 2049 - reanalysis
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SPAS 1546 Brushy Run, WV Storm Analysis
June 15-18, 1949

Storm Center
38.86 N, 79.19W

Miles
Hysplit ) 3 130 260

e Surface e 850mb e 700mb
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Storm Precipitation Analysis System (SPAS) For Storm #1402

SPAS Analysis

General Storm Location: Tennessee Valley (-85.5, 37.8, 35.1, -82.0)
Storm Dates: July 22 — July 23, 1965
Event: Mesoscale Event with Embedded Convection (MEC) Convective
DAD Zone 1
Latitude: 36.3625
Longitude: -83.7208
Max. Grid/Radar Rainfall Amount: 11.00”
Max. Observed Rainfall Amount: 11.00”
DAD Zone 2
Latitude: 36.1792
Longitude: -84.2292
Max. Grid/Radar Rainfall Amount: 13.32”
Max. Observed Rainfall Amount: 12.50”
Number of Stations: 154
SPAS Version: 9.5

Base Map Used: Combined manually contoured base map with mean annual

precipitation associated with MEC'’s
Spatial resolution: 0.2666 sqg.mi.
Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes
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Storm Name: SPAS 1402 - Rosedale, TN Zone 2
Storm Date: 7/22-23/1965 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 8-Aug
Lat Lon Moisture Inflow Direction NW @ 220  miles
Storm Center Location 36.18 N 84.23W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 3850N  87.00 W Storm Center Elevation 2,700 feet
Transposition Dew Point Location Storm Analysis Duration 6 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis  77.0 F with total precipitable water above sea level of 3.14  inches.
The in-place maximum dew pointis  80.0 F with total precipitable water above sea level of 3.60 inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " BN/A inches.
The in-place storm elevationis 2,700 feet which subtracts  0.685 inches of precipitable water at 770F
The in-place storm elevationis 2,700 feet which subtracts  0.75 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 XXX inches of precipitable water at 0.0
The in-place storm maximization factor is 1.16 Notes: Storm representative dew point value was based on maximum 6
The transposition/elevation to basin factor is~  #N/A hr Td values on July 23, 1965 . The stations used are KBAK, KSDF
The barrier adjustment factor is”  #N/A and KEVV.
The total adjustment factor is " ENIA
Observed Storm Depth-Area-Duration
1Hours | 6Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
1sqmile 5.4 115 12.3 12.3 12.4 125 12.6 12.9 12.9 12.9
10 sq miles 3.1 9.5 9.9 9.9 10.7 10.9 10.9 10.9 10.9 10.9
100 sq miles 17 5.8 6.2 6.2 7.5 7.5 7.8 7.9 7.9 7.9
200 sq miles 1.6 5.6 6.0 6.0 6.8 6.8 7.0 7.0 7.0 7.0
500 sq miles 1.2 44 47 47 5.2 5.4 5.7 5.7 5.7 5.7
1000 sq miles 1.1 3.1 3.5 35 4.3 43 44 49 4.9 4.9
2000 sq miles 0.8 19 2.2 25 3.2 3.3 3.3 4.0 4.0 4.0
5000 sq miles 0.4 1.3 1.4 1.6 2.1 25 25 2.7 2.7 2.7
10000 sq miles 0.2 0.9 1.0 1.0 1.3 15 1.7 1.9 1.9 1.9
15714 sq miles 0.2 0.6 0.7 0.7 1.0 1.1 1.2 1.2 12 12
Storm or Storm Center Name SPAS 1402 - Rosedale, TN Zone 2
Storm Date 7/22-23/1965
Storm Type Mesoscale with Embedded Convection MEC
Storm Location 36.18 N 84.23W
Storm Center Elevation 2,700
Precipitation Total & Duration 13.32"inches in 72 hours
Storm Representative Dew Point 770F 6
Storm Representative Dew Point Location 38.50 N 87.00 W July Aug
Maximum Dew Point 80.0F 79.48 80.16
Moisture Inflow Vector NW @ 220
In-place Maximization Factor 1.16
Temporal Transposition (Date) 8-Aug
Transposition Dew Point Location
Transposition Maximum Dew Point
Transposition Adjustment Factor HENJA
Average Basin Elevation N/A
Highest Elevation in Basin N/A
Inflow Barrier Height N/A
Barrier Adjustment Factor HNIA
Total Adjustment Factor EN/A
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Storm 1402 Zone 2 - July 22 (0700 UTC) - July 25 (0600 CST), 1965

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)
areasgmi 1 2 3 4 5 6 12 18 24 36 48 72 Total
0.3 5.6 9.0 10.2 11.3 11.7 12.3 12.7 12.7 13.1 13.3 13.3 13.3 13.32
1 5.4 8.7 9.8 10.9 11.0 11.5 12.3 12.3 12.4 12.5 12.6 12.9 12.86
10 3.1 5.0 6.7 8.3 8.9 9.5 9.9 9.9 10.7 10.9 10.9 10.9 10.92
25 2.3 3.9 5.6 6.4 7.1 7.4 8.3 8.3 9.0 9.0 9.1 9.1 9.13
50 2.0 34 5.2 6.1 6.1 6.1 6.3 6.3 7.8 7.8 8.2 8.3 8.32
100 1.7 3.0 4.4 5.8 5.8 5.8 6.2 6.2 7.5 7.5 7.8 7.9 7.88
150 1.7 2.9 4.1 5.4 5.4 5.7 6.1 6.1 7.1 7.2 7.4 7.5 7.45
200 1.6 2.9 4.0 5.1 5.3 5.6 6.0 6.0 6.8 6.8 7.0 7.0 7.02
300 1.4 2.8 3.6 4.6 4.7 5.1 5.4 5.4 6.0 6.1 6.2 6.2 6.16
400 1.3 2.5 3.4 4.2 4.3 4.6 4.9 5.3 5.3 5.4 5.9 5.9 5.94
500 1.2 2.3 3.1 3.9 4.1 4.4 4.7 4.7 5.2 5.4 5.7 5.7 5.73
1,000 1.1 1.8 2.2 2.7 2.9 3.1 35 35 4.3 4.3 4.4 4.9 4.90
2,000 0.8 1.4 1.5 1.8 1.9 1.9 2.2 2.5 3.2 3.3 3.3 4.0 4.03
5,000 0.4 0.7 1.0 1.1 1.3 13 1.4 1.6 2.1 2.5 2.5 2.7 2.67
10,000 0.2 0.4 0.6 0.7 0.8 0.9 1.0 1.0 1.3 1.5 1.7 1.9 1.85
15,714 0.2 0.3 0.4 0.5 0.6 0.6 0.7 0.7 1.0 1.1 1.2 1.2 1.19

SPAS #1402 DAD Curves Zone 2
July 22 - 25, 1965
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SPAS 1402 Storm Center Mass Curve: Zone 2
July 22 (0700 UTC) - July 25 (0600 UTC), 1965
Lat: 36.18 Lon: -84.23
13.32"
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Estimated 1S Ing. ADH 090572014
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SPAS 1402 Rosedale, TN Storm Analysis Zone 2
July 23, 1965

100°W 8|W °|'W 2w R2'W 0°W 88°W 8w 84w a2*'w

100°W

Hysplit
@ Surface ® 850mb @ 700mb o 25 450 200
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Storm Precipitation Analysis System (SPAS) For Storm #1362
SPAS Analysis

General Storm Location: Tennessee Valley (-88.7, 37.9, 34.0, -81.2)
Storm Dates: April 2 — April 5, 1977
Event: Mid-latitude cyclone (MLC)
DAD Zone 1
Latitude: 37.2792
Longitude: -81.8042
Max. Grid/Radar Rainfall Amount: 15.66”
Max. Observed Rainfall Amount: 15.5”
DAD Zone 2
Latitude: 35.3208
Longitude: -83.6875
Max. Grid/Radar Rainfall Amount: 9.21”
Max. Observed Rainfall Amount: 8.00”
Number of Stations: 461
SPAS Version: 9.5
Base Map Used: Mean annual maximum 48-hour precipitation associated with MLCs
Spatial resolution: 0.2681
Radar Included: No
Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: In addition to the NCDC stations, seven supplemental stations were added to
ensure the data matches what can actually occur and that the data more closely resemble what the TVA
reported from this storm. There were also seven hourly stations added via digitizing some of the stations
listed in the TVA report. With the density of stations available for this storm and with how closely the

resulting SPAS analysis was to the TVA report, this analysis is deemed quite reliable.
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Storm Name: SPAS 1362 - Coeburn, VA
Storm Date: 4/2-5/1977 Storm Adjustment for Virginia
AWA Analysis Date: :11/14/2015
Temporal Transposition Date 20-Apr
Lat Long Moisture Inflow Direction SW@ 670 miles
Storm Center Location 37.28N 8180 W Basin Average Elevation N/A feet
Storm Rep Dew Point Location 3000N  89.50 W Storm Center Elevation 2,300 feet
Transposition Dew Point Location Storm Analysis Duration 24 hours
Basin Location Effective Barrier Height N/A feet
The storm representative dew pointis 725 F with total precipitable water above sea level of 2.54 inches.
The in-place maximum dew pointis 745F with total precipitable water above sea level of 2.79 inches.
The transpositioned maximum dew point is 0.0 with total precipitable water above sea level of " #NIA inches.
The in-place storm elevationis 2,300 which subtracts  0.51 inches of precipitable water at 725F
The in-place storm elevationis 2,300 which subtracts  0.54 inches of precipitable water at 745F
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 1.11 Notes: Storm rep from 24hr ave at KBIX, KGPT, KMSY, KBVE on
The transposition/elevation to basin factor is~  #N/A April 3.
The barrier adjustment factor is " OENIA
The total adjustment factor is~ #N/A
Observed Storm Depth-Area-Duration
1 Hours 6 Hours | 12 Hours | 18 Hours | 24 Hours | 36 Hours | 48 Hours | 72 Hours | 96 Hours | 120 Hours
1 sq miles 1.7 3.8 6.7 9.9 12.1 13.2 14.1 154 154 154
10 sq miles 1.7 3.7 6.1 8.8 10.9 119 125 13.8 13.8 13.8
100 sq miles 1.7 3.3 4.9 6.7 7.7 85 9.1 10.5 10.6 10.6
200 sg miles 15 3.2 4.8 5.8 7.0 7.8 8.9 9.1 10.3 10.3
500 sq miles 1.3 3.1 47 5.5 6.9 7.5 8.5 8.9 9.8 9.8
1000 sq miles 1.2 2.9 4.5 5.4 6.7 7.3 8.1 8.6 9.0 9.0
2000 sq miles 0.9 2.8 4.2 4.7 6.4 6.8 7.7 7.7 8.3 8.3
5000 sq miles 0.7 2.4 3.7 4.6 5.7 6.2 6.8 7.3 7.6 7.6
10000 sq miles 0.5 2.0 3.2 4.0 5.0 5.1 5.9 6.3 7.0 7.0
20000 sq miles 0.4 1.6 2.6 35 4.4 49 5.4 5.9 6.2 6.2
50000 sq miles 0.2 1.1 1.7 2.6 3.3 3.8 4.3 4.9 4.9 4.9
Storm or Storm Center Name SPAS 1362 - Coeburn, VA
Storm Date(s) 4/2-5/1977
Storm Type Synoptic
Storm Location 37.28N_ 81.80 W
Storm Center Elevation 2,300
Precipitation Total & Duration 15.66 inches in 96 hours
Storm Representative Dew Point 725F 24
Storm Representative Dew Point Location 30.00N  89.50 W April May
Maximum Dew Point 745F 74.06 76.39
Moisture Inflow Vector SW @ 670
In-place Maximization Factor 1.11
Temporal Transposition (Date) 20-Apr
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 HNIA

395



Page 396 of 734

Storm 1362 - April 2 (0700 UTC) - April 6 (0600 UTC), 1977
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
2 Duration (hours)
Area (mi) [ 6 12 18 24 36 48 72 9% Total
0.3 1.74 3.92 6.82 9.95 12.21 13.39 14.29 15.52 15.52 15.52
1 1.74 3.81 6.73 9.85 12.07 13.20 14.14 15.35 15.36 15.36
10 1.73 3.72 6.05 8.82 10.86 11.86 12.51 13.79 13.84 13.84
25 1.72 3.63 5.44 7.99 9.76 10.80 11.27 12.48 12.50 12.50
50 1.70 3.46 5.10 7.22 8.86 9.74 10.16 11.24 11.56 11.56
100 1.65 3.31 4.92 6.66 7.69 8.47 9.10 10.48 10.60 10.60
150 1.59 3.24 4.86 6.14 7.59 8.14 8.98 9.28 10.40 10.40
200 151 3.21 4.83 5.81 6.95 7.80 8.89 9.12 10.32 10.32
300 1.40 3.15 4,79 5.66 6.92 7.62 8.62 9.05 10.15 10.15
400 1.36 3.10 4,76 5.58 6.90 7.57 8.54 8.99 9.98 9.98
500 131 3.05 4.74 5.51 6.87 7.52 8.46 8.92 9.81 9.81
1,000 1.17 2.91 4.51 5.35 6.74 7.25 8.07 8.60 8.97 8.97
2,000 0.94 2.76 4.23 4.69 6.38 6.76 7.66 7.66 8.29 8.29
5,000 0.65 2.38 3.68 4.56 5.74 6.24 6.82 7.27 7.59 7.59
10,000 0.50 2.03 3.17 3.99 4,99 5.07 5.91 6.28 6.98 6.98
20,0