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Texas Storm List Appendix F

This appendix contains all the storm data used to adjust each storm in-place. Information is provided
for each storm including 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/SST, and rainfall. The adjustments applied to each storm to each grid point to
calculate the MTF, GTF, and TAF over the entire project domain are contained in the PMP Tool
database as described in the calculation.

Each storm description 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
of this study and previous studies. To complete the in-place maximization factor (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 (if appropriate) temporal
adjustment (see Equation 9.2 of the calculation). This calculation was completed for this study using
an automated process in GIS to derive the climatological maximum dew point/SST data included in
this calculation. As an alternative, a user can utilize the maps in Appendices A and 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 noting again that each map represents the
15th of the month. 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 2016 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. In addition, there are several storms which include a hand drawn transposition
limit map complete by the NWS. These are included for reference to give context of various
transpostion limits assigned 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.


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. Max_PPT is the location with the
largest rainfall accumulation for the total storm duration.

|5TA]'E| LAT | LON |‘I:’]'.'.A.II.
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MONTH | DAY | MAX _PPT |ELI'I-'_FT}D1'RA'ITDN

SPAS_ID NAME
SPAS 1591 1  HEARNE ™ 308400 965700 1899 & 27 34.53 278 72
SPAS 1428 1  FAIRFIELD % 316792 961292 1932 2 2 19.58 462 24
SPAS 1311 1 MCKENZIE ™ 364375 -B7T8125 1937 1 5 19.86 558 286
SPAS 1430 1  HEMPSTEAD X 30,1292 -96.0842 1940 11 22 21.29 208 24
SPAS 1587 1 PRAIRIEVIEW NM | 331375 1030792 1941 1 2 11.08 3,808 72
SPAS 1486 1  MCCOLLEUM RANCH NM | 321488 1047458 1041 g8 20 21.81 £.840 72
SPAS 1431 1  WARNER Ok 354702 | 053202 1943 5 & 25324 579 72
SPAS 1583 1  COUNCIL GROVE K$ 18 645K 966208 1051 7 g 1E.56 1434 72
SPAS 1435 1  HARRISOMBURG DAM LA 317875 018167 1953 5 i1 2535 171 24
SPAS 1251 1  LAKE MALOYA NM | 370090 1043410 1955 5 19 14.82 7944 24
SPAS 1278 1  MADISONVILLE KY 373458 -B74958 1964 3 B 11.67 449 120
SPAS 1181 1  GLADEWATER T 328029 947050 (966 ¥ 27 25.28 278 216
SPAS 1357 1  GLEN MS 348375 -BE3958 1973 3 14 12.15 588 24
SPAS 1227 1 LOUISVILLE Ms 33,1040 -88.8880 1979 4 12 22.07 501 a6
SPAS 1219 1 BIGFORK AR 358708 -921208 1982 12 1 15.92 764 120
SPAS_1277 1 GILBERTSVILLE EY 360058 B8 2625 1980 2 12 13.20 468 120
SPAS 1244 1 LOUISVILLE KY 3B 1000  -B56T00 | 1997 2 28 13.51 450 24
5PAS 1228 1 FALL RIVER KS ITEIN0 060500 2007 & 30 35.50 800 94
SPAS 1242 1 ALLEY SPRING MO 370600 914500 2008 3 7 15.10 545 24
SPAS 1218 1  DOUGLASVILLE GA 33.8700 -B47600 2009 9 19 2537 950 72
SPAS 1208 1  WARNERPARK ™ 360611 -BE90SE 2010 3 1 19,1 &00 &0
SPAS 15301  GUADALUPE PASS TX 320350  -104.53580 2013 9 10 1834 3988 54
SPAS 1530 2  SUMNER LAKE NM 345080 1044750 2013 8 10 963 4284 84
SPAS 1530 4  CHAPARRAL NM 321450 1059950 2013 Y 10 1154 4718 B4
SPAS 1597 1  SILVERHILL AL 303750 -B7.5E50 2014 2 29 2542 13 6

Table F.2 Short storm list used for PMP Development-local storms. Max_PPT is the location with the

largest rainfall accumulation for the total storm duration.

|5T.4'.I'E| LAT | LO™N |‘I:’]'.'.A]l

MONTH | DAY | MAX _PPT |ELB'_FT}DI'RA'ITDN

SPAS_ID NAME
SPAS 1494 1 MOUNTAIN HOME ™ 301706 | 993792 | 1932 & 3 35.56 1915 36
S5PAS 1495 1  CHEYENNE oK I5E208 996792 1934 2 3 2311 1930 &
SPAS 1295 3 HALE o 396125 -102.2625 1935 5 30 15.00 3,700 &
SPAS 1496 1  WOODWARD RANCH = 194792 993875 1935 5 3l 21.83 L175 6
SPAS 1485 1  LAS CRUCES WM 323042 -1067958 1935 g 30 10.03 3,890 3
SPAS 1439 2 HALLETT OE 362458 9651285 1940 g 2 24.00 871 &
SPAS 1432 1 MOUNDS Ok 358458  -D6.0TOE 1943 L] 16 19.27 788 12
SPAS 1558 1 ROCK SPRINGS ™ 299120  .00.0080 1955 8 23 24.68 2,001 24
SPAS 1293 1 HOLLY co 3717125 | -102.4042 | 1985 & 16 19.14 4,100 24
5PAS 1034 1 ENID (474 363805 978683 1973 10 10 19.45 1208 4
SPAS 1487 1  WHITE SANDS NM | 323874 -106.5292 1978 8 19 10.43 4 F04 &
SPAS 1247 1  FRIJOLE CREEK co 370960 -104.3790 1981 7 3 1633 3.728 &
SPAS 1185 1  CORRIGAN T 302600 -D485900 1954 10 16 30.90 125 9%
SPAS 1523 1 ELPASO TX 119350 1065150 2006 & 1 1028 4818 24
SPAS 1505 1 SPEARMAN TX 361350 1014080 2010 & 12 13,89 3263 &
SPAS 1557 1 GAIL X 327240 1014050 2014 8 a1 13.84 1575 6
SPAS 1588 1  TAHOKA T 331050 -I01.8250 201§ 3 g 10.51 3002 12
SPAS 1580 1  ABILENE ™ 314350 991150 2014 g 7 1091 1310 &
SPAS 1590 1  DAWSON X 318950 -96.6450 2015 1o 23 32.92 450 72
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Table F.3 Short storm list used for PMP Development-tropical storms. Max_PPT is the location with the
largest rainfall accumulation for the total storm duration.

S5PAS_ID NAME | STA'EI,| LAT | LO™N | YEAR .\IU.'\TH| DAY |}HI_FF’T|ELI\-'_FI'|D1'RATIUN

SPAsS 15811 BROOME ™ J1.7E7S. 1008542 1934 2 13 A0.34 2,260 72
SPAS_1582_2 ROOSEVELT X 304542 -1D0QI0FTS 1936 2 13 30.13 2175 12
SPAS 1596 1 MILLER ISLAND LA 228342 902458 1240 5 ] 3785 = -

SPAS_1601 1 SOMBRERETILLO MX 262792 999708 1957 2 19 35.57 1425 a4
5PAS 1601 2 DINERO X 182541 9759041 1967 9 19 35.01 217 4
SPAS 1600 1 MEDIMNA X 198875 -993I08 1978 8 1 48.97 1,981 52
SPAS 1170 1 ALBANY X 32.737% 093202 1978 8 E] 31.41 1500 12
SPas 1463 1 ALVIN ™ 294282 952708 1974 7 25 4540 62 24
SPas 1184 1 CLYDE ™ 324700  DCATOO 1981 (1] 10 23.00 2,000 ]
aPAS 1317 1 AMERICLS GA 320958 -Ba2l80 1954 7 4 2809 39 144
5PAS 1569 1 DAUPHIM ISLAND AL 303150 -EB.O350 1997 7 19 4517 o =4
SPAS 1593 1 MUNSOM FL 30.8550 -B7.7150 1998 9 24 2492 220 4
5PAS 1599 1 GONZALEZ MY 117618 -BE.6115 2000 10 ] 2483 194 4
SPAS 1464 1 HOUSTON TX 197550 05370 2001 L] L] 4097 53 24
SPAS 1520 1 SLNSPOT MM 333380 1057950 2008 7 26 281 9,339 48
SPAS_1182 1 LARTO LAKE La 31.2200 02 1300 2008 ] 1 2331 &0 96
SPas 1508 1 ESTANZUELA COAHUIL MX 258088 1002042 2010 2] 20 3587 2,024 24
SPAS_1531 1 THE BOWL X 319350  -104B250 2014 9 21 10.83 B8 6

Table F.4 Short storm list used for PMP Development-hybrid storms. Max_PPT is the location with the
largest rainfall accumulation for the total storm duration.

S5PAS_ID NAME | STATE | LAT | LOM | YEAR | MONTH | DAY | MAX PPT |ELE\'_FI'ilIi‘I.'KATI'ﬂN
SPAS 1592 1 THRALL ™ 30,6292 97,3873 1921 2 9 3990 a0d 24
SPAS_1560_1 CONWAY X 352208 1013958 1951 5 13 15.21 3450 168
sPas_1e02_1 VIC PIERCE ™ 304042 1014375 1954 -] 23 3579 2,280 24
SPAS_1568_1 CARLSBAD NM 322542 1046125 1966 - 22 17.35 4 160 26
SPAS_1180_1 NEW BRALNFELS ™ 29,7750 08,0450 1998 11] 17 3543 B850 o1
SPAS 1504 1 HELOTES TX 198530 QB REID 2002 4] EL 3B.535 1098 196
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Table F.5 Precipitable Water Table

Elev_FT| 60 |60.5| 61 |61.5| 62 |62.5| 63 |63.5| 64 |64.5| 65 |65.5| 66 |66.5| 67 |67.5| 68 |68.5| 69 |69.5| 70 |70.5| 71 |71.5| 72 [725| 73 |73.5| 74 |74.5| 75

0 0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00]|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00]|0.00|0.00|0.00|0.00|0.00

100 0.02|0.02|0.02|0.02|0.02|0.02|0.02|0.02|0.02|0.02|0.02|0.02|0.02]|0.02|0.02|0.02]0.02|0.02|0.02]0.02]0.02]|0.02]0.02|0.02|0.02|0.03]|0.03|0.03|0.03|0.03|0.03

200 0.03|0.03|0.03|0.03|0.03|0.04|0.04|0.04|0.04|0.04|0.04|0.04|0.04|0.04|0.04|0.04]|0.04|0.04|0.04|0.04]|0.04|0.05]|0.05|0.05|0.05 | 0.05]|0.05| 0.05| 0.05| 0.05| 0.05

300 0.05|0.05|0.05|0.05|0.05|0.05|0.05|0.05|0.05|0.06|0.06|0.06|0.06|0.06|0.06|0.06|0.06|0.06|0.06|0.07|0.07|0.07|0.07|0.07 | 0.07 | 0.07]|0.07| 0.07| 0.07 | 0.08 | 0.08

400 0.06|0.06|0.06|0.07|0.07|0.07|0.07|0.07|0.07|0.07|0.07|0.08|0.08|0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.09|0.09|0.09|0.09|0.09|0.09|0.10| 0.10| 0.10| 0.10 | 0.10 | 0.10

500 0.08 |0.08 |0.08|0.08|0.08|0.09|0.09|0.09|0.09|0.09|0.09|0.10|0.10|0.10|0.10|0.10|0.10|0.11|0.11| 0.11|0.11|0.11|0.11 | 0.12 | 0.12 | 0.12 | 0.12 | 0.12 | 0.12 | 0.13 | 0.13

600 0.09|0.10|0.10|0.10|0.10|0.10|0.10|0.11|0.11|0.11|0.11|0.11|0.11|0.12|0.12|0.12 | 0.12|0.13 | 0.13 | 0.13 | 0.13 | 0.13 | 0.13 | 0.14 | 0.14 | 0.14 | 0.14 | 0.15| 0.15| 0.15 | 0.15

700 0.11|0.11|0.11|0.12|0.12|0.12|0.12|0.12|0.12|0.13|0.13|0.13|0.13 | 0.14 | 0.14 | 0.14 | 0.14 | 0.15| 0.15| 0.15| 0.15| 0.16 | 0.16 | 0.16 | 0.16 | 0.17 | 0.17 | 0.17| 0.17 | 0.18 | 0.18

800 0.12|0.13|0.13|0.13|0.13|0.14|0.14 | 0.14|0.14 | 0.15|0.15|0.15|0.15| 0.16 | 0.16 | 0.16 | 0.16 | 0.17| 0.17| 0.17|0.17 | 0.18 | 0.18 | 0.18 | 0.18 | 0.19| 0.19| 0.20| 0.20 | 0.20 | 0.20

900 0.14|0.14|0.14|0.15|0.15|0.15|0.15| 0.16|0.16 | 0.16|0.16 | 0.17|0.17| 0.17|0.17 | 0.18 | 0.18 | 0.19| 0.19| 0.19| 0.19| 0.20| 0.20| 0.21 | 0.21 | 0.21 | 0.21 | 0.22 | 0.22 | 0.23 | 0.23

1,000 |0.15|0.16(0.16|0.16 |0.16 | 0.17|0.17|0.17|0.17 | 0.18|0.18 | 0.19| 0.19 | 0.19 | 0.19| 0.20 (0.20| 0.21 | 0.21| 0.21|0.21 | 0.22 | 0.22 | 0.23 | 0.23 | 0.23 | 0.23 | 0.24 | 0.24 | 0.25 | 0.25

1,500 |0.22|0.23(0.23|0.24|0.24|0.25|0.25|0.26|0.26 | 0.27|0.27 |0.27 | 0.27 | 0.28 | 0.28 | 0.29 (0.29| 0.30 | 0.30| 0.31|0.31 | 0.32 | 0.32 | 0.33 | 0.34 | 0.35| 0.35| 0.36 | 0.36 | 0.37 | 0.37

2,000 |0.29|0.30(0.30|0.31|0.31|0.32|0.32|0.33|0.34|0.35|0.35|0.36|0.36|0.37 |0.37 | 0.38 [ 0.38 | 0.39 | 0.40 | 0.41 | 0.41 | 0.42 | 0.42 | 0.43 | 0.44 | 0.45| 0.45 | 0.46 | 0.47 | 0.48 | 0.48

2,500 |0.36|0.37(0.37|0.38|0.38|0.39(0.40|0.41|0.42|0.43|0.43|0.44|0.44|0.45|0.46 | 0.47 [0.47 | 0.48 | 0.49| 0.50 | 0.50 | 0.51 | 0.52 | 0.53 | 0.54 | 0.55| 0.56 | 0.57 | 0.58 | 0.59 | 0.60

3,000 |0.42|0.43(0.43|0.44|0.45|0.46(0.47|0.48|0.49 |0.50|0.50|0.51|0.52 |0.53 |0.54 | 0.55[0.55|0.56 | 0.57 | 0.58 | 0.59 | 0.60 | 0.61 | 0.63 | 0.64 | 0.65 | 0.66 | 0.67 | 0.68 | 0.69 | 0.70

3,500 |0.48|0.49(0.50|0.51|0.51|0.52|0.53|0.54|0.55|0.56|0.57|0.58|0.59 |0.60 |0.61 | 0.63 [0.64 | 0.65 | 0.66 | 0.67 | 0.68 | 0.69 | 0.70 | 0.72 | 0.73 | 0.74| 0.75| 0.77 | 0.78 | 0.80 | 0.81

4,000 |0.53|0.54|0.55|0.56|0.57|0.59|0.60|0.61|0.62|0.63|0.64|0.65|0.66 | 0.68 |0.69 |0.70]0.71 |0.72|0.73 | 0.75|0.76 | 0.78 | 0.79 | 0.81 | 0.82 | 0.83 | 0.84 | 0.86 | 0.87 | 0.89 | 0.90

4,500 |0.59|0.60|0.61|0.62|0.63|0.65|0.66|0.67 |0.68|0.70|0.71|0.72|0.73 |0.75|0.76 | 0.78 | 0.79 | 0.80 | 0.81 | 0.83 | 0.84 | 0.86 | 0.87 | 0.89 | 0.90 | 0.92 [ 0.93 | 0.95 | 0.97 | 0.99 | 1.00

5,000 |(0.64|0.65|0.66|0.68|0.69|0.70|0.71|0.73|0.74|0.76 |0.77 |0.79|0.80| 0.81 | 0.82 | 0.84 | 0.86 | 0.87 | 0.88 | 0.90 | 0.92 | 0.94 | 0.95| 0.97 | 0.98 | 1.00 | 1.02 | 1.04 | 1.05 | 1.07 | 1.09

5,500 (0.69|0.70|0.71|0.73|0.74|0.76|0.77 | 0.79|0.80 | 0.82 |0.83 | 0.85|0.86 | 0.88 | 0.89|0.91|0.92|0.94|0.95(0.97|0.991.01 |1.03|1.05|1.06 |1.08|1.10| 1.12 | 1.14 | 1.16 | 1.18

6,000 (0.73|/0.75|0.76|0.78|0.79|0.81|0.82|0.84|0.85|0.87|0.89/0.91|0.92|0.94|0.95|0.97|0.99|1.01|1.02 (1.04 |1.06 | 1.08 |1.10|1.12 | 1.14 | 1.16 | 1.18 | 1.20 | 1.22 | 1.25 | 1.27

6,500 (0.78|0.80|0.81|0.83|0.84|0.86|0.87|0.89/0.91(0.93|0.94|/0.96|0.97|0.99|1.01|1.03|1.05|1.07|1.09(1.11|1.13|1.15|1.17|1.19|1.21 | 1.23|1.25|1.28 | 1.30 | 1.33 | 1.35

7,000 (0.82|0.84|0.85|0.87|0.88|0.90|0.92|0.94|0.95(0.97(0.99(1.01|1.03|1.05|1.07|1.09|1.11|1.13|1.15(1.17|1.19|1.22 |1.24 | 1.26 | 1.28 | 1.31 | 1.33 | 1.36 | 1.38 | 1.41 | 1.43

7,500 |(0.86/0.88|0.89|0.91]|0.93|0.95|0.96|0.98|1.00(1.02(1.04|1.06|1.08|1.10|1.12|1.15|1.17|1.19|1.21(1.23|1.25|1.28|1.30|1.33|1.35|1.38|1.40 | 1.43 | 1.45 | 1.48 | 1.50

8,000 (0.89/0.91/0.93|0.95|0.97|0.99|1.01|1.03|1.05(1.07(1.09(1.11|1.13|1.15|1.17|1.20|1.22 | 1.24 | 1.26 | 1.29(1.31 | 1.34 | 1.36 | 1.39 | 1.41 | 1.44 | 1.46 | 1.49 | 1.52 | 1.55 | 1.57

8,500 (0.93/0.95/0.97|0.99|1.01|1.03|1.05|/1.07(1.09(1.11|1.13|1.16|1.18|1.20|1.22|1.25(1.27|1.30(1.32|1.35|1.37|1.40|1.42|1.45|1.47|1.50(1.53 |1.56|1.59|1.62|1.64

9,000 (0.96/0.98|1.00|1.02|1.04|1.07|1.09|1.11|1.13(1.15(1.17(1.20|1.22|1.25|1.27|1.30|1.32|1.35|1.37(1.40(1.42|1.45|1.48|1.51|1.53|1.56|1.59|1.62|1.65|1.68|1.71

9,500 (0.99(1.01|1.03|1.06|1.08|1.10(1.12|1.15(1.17(1.19(1.21(1.24|1.26|1.29|1.31|1.34|1.37|1.40(1.42(1.45|1.47|1.50/1.53|1.56|1.59|1.62|1.65|1.68|1.71|1.75|1.78

10,000 |1.02|1.05|1.07|1.09|1.11|1.13(1.14(1.17(1.20|1.23|1.25|1.28|1.30|1.33|1.35|1.38(1.41(1.44|(1.46|1.49|1.52|1.55|1.58|1.61|1.64|1.67(1.70(1.74|1.77|1.81|1.84

10,500 |1.05|1.07|1.09|1.12|1.14|1.17(1.19(1.22 (1.24|1.27|1.29|1.32|1.34|1.37|1.39|1.42(1.45(1.48|1.51|1.54|1.57|1.60|1.63|1.66|1.69|1.73(1.76|1.80|1.83|1.87|1.90

11,000 (1.08|1.10|1.12|1.15|1.17|1.20(1.22 (1.25(1.27|1.30|1.32|1.35|1.38|1.41|1.43|1.46(1.49(1.52|1.55|1.58|1.61|1.65|1.68|1.71|1.74|1.78(1.81|1.85|1.88|1.92|1.95

11,500 |1.10|1.13|1.15|1.18|1.20|1.23(1.25(1.28(1.30|1.33|1.35|1.38|1.41|1.44|1.47|1.50(1.53|1.56|1.59|1.62|1.65|1.69|1.72|1.76|1.79|1.83(1.86|1.90|1.93|1.97|2.01

12,000 |1.12|1.15|1.17|1.20|1.22|1.25(1.27(1.30(1.33|1.36|1.39|1.42|1.44|1.47|1.50|1.54|1.57 |1.60|1.63|1.66|1.69|1.73|1.76|1.80|1.83 |1.87(1.90|1.94|1.98|2.02|2.06

12,500 |1.15|1.17|1.19|1.22|1.25|1.28(1.30(1.33(1.36/1.39|1.41|1.44|1.47|1.51|1.54|1.57|1.60(1.63|1.66|1.70|1.73|1.77|1.80|1.84|1.87|1.91(1.95|1.99|2.03|2.07|2.11

13,000 (1.16|1.19|1.22|1.25|1.27|1.30(1.33(1.36(1.38|1.41|1.44|1.47|1.50|1.54|1.57|1.60(1.63|1.67|1.70|1.74|1.77|1.81|1.84|1.88|1.91|1.95(1.99|2.03|2.07|2.11|2.15

13,600 |1.18|1.21|1.24|1.27|1.29|1.32(1.35(1.38(1.41|1.44|1.47|1.50|1.53|1.56|1.59|1.63|1.66|1.70|1.73|1.77|1.80|1.84|1.88|1.92|1.96|2.00(2.03|2.08|2.12|2.16|2.20

14,000 |1.20|1.23|1.25|1.28|1.31|1.34(1.37(140(1.43|1.46|1.49|1.53|1.56|1.59|1.62|1.66(1.69(1.73(1.76|1.80|1.83|1.87|1.91|1.95|1.99|2.03(2.07|2.12|2.16|2.20|2.24

14,500 |1.22|1.25|1.27|1.30|1.33|1.36(1.39(1.42|1.45|1.48|1.51|1.55|1.58|1.62|1.65|1.69(1.72(1.76|1.79|1.83|1.86|1.90|1.94|1.98|2.02|2.07(2.11|2.16|2.20|2.24|2.28

15,000 |1.23|1.26|1.29|1.32|1.35|1.38(1.41(1.44|1.47|1.50|1.53|1.57|1.60|1.64|1.67|1.71(1.74(1.78|1.82|1.86|1.89|1.93|1.97|2.02|2.06|2.10(2.14|2.19|2.23|2.28|2.32

30,000 (1.38|1.42|1.45|1.49|1.52|1.56(1.60|1.64(1.68|1.73|1.77|1.82|1.86|1.91|1.95|2.00(2.05|2.10|2.14|2.20|2.25|2.31|2.36|2.42|2.47|2.54(2.60|2.67|2.73|2.79|2.85
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Elev_FT|755| 76 |76.5| 77 |77.5| 78 |78.5| 79 |79.5| 80 (805 | 81 |81.5| 82 |825| 83 |835| 84 |845| 85 (855| 86 (86.5| 87 |87.5| 88 |88.5( 89 |89.5| 90

0 0.00|0.00|0.00|0.00|0.00|0.00|0.00(0.00|0.00|0.00]0.00|0.00(0.00|0.00|0.00|0.00|0.00]|0.00|0.00|0.00|0.00|0.00|0.00|0.00|0.00/|0.00|0.00|0.00|0.00|0.00

100 0.03|0.03|0.03|0.03|0.03|0.03|0.03({0.03|0.03|0.03]0.03|0.03(0.03|0.03|0.03|0.03|0.03|0.04|0.04|0.04|0.04]|0.04)|0.04|0.04 | 0.04|0.04|0.04]0.04|0.04 | 0.04

200 0.05|0.05)0.06|0.06 | 0.06 | 0.06|0.06|0.06 |0.06 | 0.06]0.06 |0.06(0.06|0.06]|0.06|0.06|0.07]|0.07|0.07|0.07|0.07|0.07]0.07]0.07|0.07|0.07]0.07]0.07 | 0.07 | 0.07

300 0.08 |0.08 |0.08|0.08|0.08 |0.08 |0.09(0.09|0.09|0.09]|0.09|0.09(0.09(0.09|0.09|0.10|0.10|0.11|0.11{0.21|0.11|0.11|0.11|0.11|0.11|0.11|0.11]0.11 | 0.11 | 0.11

400 0.11|0.11)0.11|0.11/0.11|0.11)0.12|0.12 |0.12|0.12]0.12|0.12(0.12|0.12]0.12|0.13 | 0.13 | 0.14| 0.14 | 0.14 | 0.14 | 0.14 | 0.15 | 0.15 | 0.15 | 0.15 ] 0.15 [ 0.15 | 0.15 | 0.15

500 0.13|0.13|0.14|0.14 | 0.14 | 0.14 | 0.15(0.15| 0.15| 0.15] 0.15 |0.15 | 0.15 | 0.15| 0.15| 0.16 | 0.17| 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.19 | 0.19

600 0.16 |0.16|0.16|0.16 | 0.17 |0.17 |0.17(0.17 | 0.18 | 0.18 | 0.18 |0.18 | 0.18 | 0.18 | 0.18 | 0.19 | 0.20| 0.21 | 0.22 | 0.22 | 0.22 | 0.22 | 0.22| 0.22 | 0.22 | 0.22 | 0.22 | 0.22 | 0.22 | 0.22

700 0.180.18|0.19|0.19|0.19|0.19 | 0.20(0.20|0.21|0.21] 0.21 |{0.21 ({0.21 | 0.21|0.21|0.22 | 0.23 | 0.24 | 0.25|0.25|0.25|0.25|0.25| 0.26 | 0.26 | 0.26 | 0.26 | 0.26 | 0.26 | 0.27

800 0.21]0.21(0.21|0.21|0.22 |0.22 |0.23(0.23 | 0.24 | 0.24 ] 0.24 | 0.24 (0.24 | 0.24 | 0.24 | 0.25 | 0.26 | 0.27 | 0.28 | 0.28 | 0.29 | 0.29 | 0.29| 0.29 | 0.30 | 0.30 | 0.30] 0.31 | 0.31 | 0.31

900 0.23]0.23|0.24|0.24|0.25|0.25|0.26(0.26 | 0.27 | 0.27] 0.27 |0.27 | 0.27 | 0.27 | 0.27 | 0.28 | 0.29| 0.30 | 0.31 | 0.32 | 0.32 | 0.32 | 0.33 | 0.33 | 0.34 | 0.34 | 0.35| 0.35| 0.36 | 0.36

1,000 |0.26|0.26|0.27|0.27 |0.28 |0.28|0.28|0.28 (0.29|0.29|0.30|0.30(0.30|0.30|0.30|0.31|0.32|0.33|0.34|0.35|0.35|0.36|0.37|0.37 | 0.38 | 0.39| 0.39 | 0.40 | 0.40 | 0.41

1,500 |0.38|0.38|0.39|0.39|0.40|0.41|0.42|0.42 | 0.43|0.43]|0.45|0.45| 0.45 | 0.45 | 0.45 | 0.46 | 0.47 [ 0.48 | 0.50 | 0.51 | 0.52 | 0.53 | 0.54 | 0.55 | 0.56 | 0.57 | 0.58 | 0.59 | 0.61 | 0.62

2,000 |0.49|0.50)|0.51|0.52|0.53|0.53|0.54|0.55|0.56|0.57|0.58 |0.60 |0.60|0.60 | 0.60 | 0.61 | 0.62 | 0.63 | 0.65 | 0.66 | 0.67 | 0.67 | 0.68 | 0.68 | 0.68 | 0.69 | 0.70 | 0.71 | 0.72 | 0.72

2,500 |0.61|0.62|0.63|0.64|0.65|0.66|0.67|0.68|0.69 |0.70|0.72|0.73|0.73|0.74|0.75|0.76 | 0.77 | 0.78 | 0.80 | 0.81 | 0.82 | 0.82 [ 0.82 | 0.82 | 0.83 | 0.83 | 0.84 | 0.84 | 0.85 | 0.85

3,000 [0.72|0.73)|0.74|0.75|0.77 |0.78|0.79|0.80 | 0.82 | 0.83]| 0.84 |0.85(0.87|0.89|0.90|0.91 |0.92|0.93|0.95|0.97 |0.98 |1.00|1.02 |1.03 |1.05|1.07 | 1.08(1.10 |1.12|1.13

3,500 (0.82|0.83)|0.85|0.86|0.88|0.89|0.91|0.92|(0.94|0.95|0.96|0.98(1.00|1.02|1.04|1.05|1.07|1.08|{1.10|1.12|1.14|1.15|1.17|1.19(1.21|1.23|1.24(1.26|1.28|1.30

4,000 |0.92|0.94(0.96|0.97|0.99|1.00|1.02(1.03|1.05|1.07|1.08(1.10|1.12|1.14|1.16(1.18|1.20(1.23 (1.24 |1.25|1.27|1.28(1.29|1.31|1.32|1.33|1.34|1.36|1.37|1.38

4,500 |1.02|1.04(1.06(/1.07|1.09|1.11|1.13(1.14|1.16|1.18|1.19(1.22|1.24|1.26|1.28(1.30|1.32|1.35(1.37(1.39|1.41|1.43(1.45|1.47|1.49|1.51|1.53|1.55|1.57|1.59

5,000 [1.11(1.13|1.15]|1.17|1.19)1.21|1.23|1.25|1.27|1.29|1.31|1.34|1.36|1.38 | 1.40 | 1.42 | 1.44 (1.47 | 1.49|1.51 | 1.53 | 1.55 | 1.58 | 1.60 | 1.62 | 1.64 | 1.66 | 1.69 | 1.71 | 1.73

5500 [1.20(1.22)1.25|1.27(1.29|1.31|1.33|1.35(1.38|1.40|1.43|1.46(1.48|1.50|1.52|1.54|1.56|1.59|1.61|1.64|1.66|1.69|1.71|1.74|1.77|1.79|1.82(1.84|1.87|1.89

6,000 [1.29(1.31|1.34|1.36|1.39|1.41|1.43]|1.45|1.48|1.50|1.55|1.57|1.59 |1.61 |1.64 |1.66 | 1.68(1.71|1.74|1.77|1.80 | 1.83 | 1.87 | 1.90 | 1.93 | 1.96 | 1.99 | 2.03 | 2.06 | 2.09

6,500 [1.38(1.40|1.43|1.45|1.48|1.50|1.53|1.55(1.58|1.60|1.64|1.66(1.68|1.70|1.73|1.76|1.79|1.82|1.86|1.89(1.92|1.95|1.99|2.02|2.05|2.08|2.12(2.15|2.18|2.22

7,000 |1.46|1.48|1.51|1.53|1.56|1.59|1.62|1.64|1.67(1.70(1.73|1.76(1.78|1.81|1.84|1.88|1.91|1.94|1.98|2.01(2.04|2.07(2.11|2.14|2.17|2.20|2.24|2.27|2.30|2.34

7,500 [153(1.56|1.59|1.61|1.64|1.67|1.70|1.73|1.76|/1.79|1.82|1.85(1.88|1.91|1.95|1.98|2.01|2.05|2.08|2.11|2.14(2.18|2.21|2.24|2.28|2.31|2.34|2.37|2.41|2.44

8,000 [1.60(1.63|1.66|1.69|1.72|1.74|1.78|1.82(1.85|1.88]|1.91|1.94(1.98|2.01|2.04|2.08|2.11|2.14|2.18|2.21|2.24|2.27|2.31|2.34|2.37|2.41|2.44|2.47|2.50|2.54

8500 [168|1.71|1.74|1.77|1.81|1.84|1.87|1.90(1.94|1.97|2.00|2.04(2.08|2.12|2.16|2.20(2.23|2.26|2.30|2.33(2.36(2.39|2.43|2.46|2.49|2.53|2.56(2.59|2.62|2.66

9,000 [1.75(1.78|1.81|1.84|1.88|1.91|1.95|1.98(2.02|2.05|2.09|2.13(2.17|2.21|2.26|2.29|2.32|2.35|2.39|2.43|2.47|2.51|2.55|2.59|2.63|2.67|2.71(2.75|2.79|2.83

9,500 |[1.81|1.84|1.88|1.91|1.95)|1.98|2.02|2.06|2.10|2.13]|2.17|2.22|2.26|2.30|2.35|2.38|2.41(2.44|2.48|2.53|2.57 |2.62 | 2.66 | 2.70 | 2.74 | 2.79 | 2.83 | 2.87 | 2.91| 2.96

10,000 |1.881.91|1.95|1.98|2.02|2.06|2.10|2.13|2.17(2.21]|2.25|2.30|2.34(2.39|2.43|2.46|2.50(2.53|2.57|2.62|2.66(2.71|2.75|2.79|2.83|2.88|2.92|2.96|3.01|3.05

10,500 | 1.94|1.97|2.01|2.04|2.08 |2.12 |2.16(2.20 | 2.24 | 2.28| 2.32 | 2.36 | 2.40 | 2.45| 2.49 | 2.53 | 2.58 | 2.62 | 2.66 | 2.71 | 2.75|2.80 | 2.84 | 2.88 | 2.93 | 2.97 | 3.01 | 3.06 | 3.10 | 3.15

11,000 |1.99|2.03|2.07|2.11|2.15(2.19|2.23|2.27|2.31|2.35|2.40|2.45(2.49|2.54|258|2.62|2.67(2.71|2.75|2.80|2.84(2.89|2.93|2.97|3.02|3.06|3.10|3.15|3.19 | 3.24

11,500 | 2.05|2.09|2.13|2.17|2.21|2.25|2.29|2.33|2.38(2.42|2.47|2.52|2.56|2.60|2.65|2.70|2.75(2.80|2.84|2.89|2.93|2.98|3.02|3.06|3.11|3.15|3.20|3.24|3.29|3.33

12,000 | 2.10|2.14|2.18|2.22|2.27(2.31|2.36|2.40|2.45(2.49]|2.53|2.58|2.62|2.66|2.71|2.77|2.82(2.87|2.92|2.97|3.02|3.07|3.11|3.16|3.21 | 3.26 | 3.30| 3.35 | 3.40 | 3.45

12,500 | 2.15|2.19|2.24|2.28|2.33|2.37|2.42|2.46|2.51|255]|2.59|2.64|2.68(2.73|2.77|2.83|2.88(2.94|2.99|3.05|3.10(3.16(3.21|3.26|3.32|3.37|3.43|3.48|3.54|3.59

13,000 | 2.20(2.24|2.29|2.33|2.38|2.42 |2.47|2.51 | 2.56|2.61|2.65|2.70|2.76 | 2.81 | 2.86 | 2.92 | 2.97 [3.03 | 3.08 | 3.14 | 3.19|3.25|3.30| 3.35 | 3.41 | 3.46 | 3.52 | 3.57 | 3.63 | 3.68

13,600 | 2.25(2.29|2.34|2.38|2.43|2.48|2.53|2.57|2.62|2.67|2.71|2.77|2.82|2.88|2.93|2.98|3.04(3.09|3.15|3.20|3.26(3.31|3.37|3.42|3.48|3.53|3.59|3.64|3.70 | 3.75

14,000 | 2.29(2.33|2.38|2.43|2.48|2.53|2.58|2.62 |2.68|2.73|2.77|2.83|2.88 | 2.94|2.99 | 3.04 | 3.10(3.15| 3.21 | 3.26 | 3.32 | 3.37 | 3.43 | 3.48 | 3.54 | 3.59 | 3.65 | 3.70 | 3.76 | 3.81

14,500 | 2.33|2.38|2.43|2.47|2.52|257|2.62|2.67|2.73(2.78|2.83|2.89|2.94(3.00|3.05|3.10|3.16(3.21|3.27|3.33|3.38|3.44|3.49|3.55|3.60|3.66 |3.72|3.77 | 3.83 | 3.88

15,000 | 2.37|2.42|2.47|2.52|2.57 |2.62 |2.67 (2.72|2.78|2.83|2.89|2.95|3.00|3.06|3.11|3.16 | 3.22 | 3.27 | 3.33 | 3.40 | 3.46|3.53|3.59|3.65|3.72|3.78 | 3.84|3.91 | 3.97 | 4.03

30,000 | 2.92|2.99|3.07|3.14|3.223.29 |3.37|3.44|3.52|3.60|3.68|3.77|3.86(3.95|4.03|4.12 | 4.21 (4.30|4.39|4.48 | 4.58 | 4.67 | 4.77|4.86 | 4.96 | 5.05 | 5.15|5.24 | 5.34 | 5.43
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Storm Precipitation Analysis System (SPAS) For Storm #1591

General Storm Location: Hearne, TX

Storm Dates: June 26 — July 1, 1899

Event: Tropical Storm One
DAD Zone 1
Latitude: 30.8458

Longitude: -96.5708

Max. Grid/Radar Rainfall Amount: 34.53”

Max. Observed Rainfall Amount: 34.43”

Number of Stations: 54 Stations

SPAS Version: 10.0

Base Map Used: USDA Weather Bureau Isohyetal Image

Spatial resolution: 0.2839

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 USDA Isohyetal basemap, and the timing is based on hourly and hourly pseudo stations. An additional 31
supplemental stations were created to ensure data consistency.

Storm Representative

Climatological Maximum

Precip. Precip.
Precip. |Water @ Precip. |Water @
ELEV Water @ | Storm Avail. Water @ | Storm Avail.
NAME LON LAT | Round Ty 30,000 Elev. |[Moisture| T4 30,000’ Elev. |Moisture| IPMF
HEARMNE -96.570 |30.840( 300 83.50 421" 0.10" 4.110 86.0 4.67" 0.11" 4.560 1.11
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Storm 1591 - June 26 (0700 UTC) - July 2 (0600 UTC), 1899
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Ciration {hours)
e |rni=i 1 2 3 4 5 & 12 i pio 36 4R T 496 128 144 Total
04 137 263 184 502 611 ris 1293 10 &3 24 15 28 06 oz M 40 3453 34 53 353 M 53
1 136 262 393 5.00 6.08 77 12.93 18.57 2410 23 80 3092 M2 345 .45 .45 45
n 13 260 i £95 502 T 1230 18.43 23 89 28 58 30648 M3 E L 3416 316 M5
F= 132 253 38% 453 6.00 T8 1275 18.38 2188 FLE .58 3382 3 34 M3 o
) 13 258 388 £ 5.98 T8 2. 8.3 37 28.3% 3.6 3385 3195 331395 3393 38
1y 1.28 £58 R .50 5596 T 1268 1829 2368 Pl 1044 EEN e aaer 3304 J384

150 128 257 386 489 5.95 T2 1265 18.27 2164 24.28 a0 nn kv a2 nn ]
2H) 124 2 56 LR 458 585 10 12 64 18.25 2162 25 w07 ekl KRR EER s s
3y 127 251 280 485 5.8 L 12.50 18.08 FEREL] 28.00 0 EcE] EXRE EERE] 0 Bnn
A0 126 251 AT 4m 583 E&7 1213 17 &5 FERL 2T 60 ez e 140 141 a4 nan
500 134 248 arng 475 578 L 1213 1757 2275 TN et el R KRB E] 31 ELR )
1,000 1.47 2M 350 445 545 E40 11.02 1623 2102 X 45 2783 L 1] 38D o nm nmM
2,000 10 208 i3 1M 4 88 572 &20 1183 7.9 221 M BE 2058 275 2379 2979 2271
3,500 088 178 263 iw 412 454 T.76 .57 4497 19.07 21.05 26.08 2138 aT 4L 2744 44
5,000 0.7e 1.58 233 300 186 432 E90 i 1297 1698 20:10 e 2549 2560 2560 25 B0
7,500 068 138 203 260 313 378 586 83z .78 14.66 1782 21.85 23.08 2326 23ar 23ar

10,000 0.5 122 182 235 259 3143 &N r.23 938 1250 15.02 1257 2118 2138 21.38 21.33
145,000 052 104 156 2m 245 2 453 5.5 T.45 1048 13.23 1r1a 18.24 18 76 1877 1807
20,000 0.4 [k E] 137 1.1 217 258 420 545 651 b " 1584 1630 LR 1703 7.0
5,000 035 .66 055 1.5 156 185 1M 439 ) 706 507 LANE] 1275 1332 1333 1333

B0, ) 028 051 Qe LR 119 142 287 253 43T b1 .38 9.50 1044 10 &8 10,89 10.89
15,000 01 039 058 o 0er 104 185 253 113 L] 541 700 70 .04 i1 R 1]
1,238 018 033 050 .62 0.75 190 166 220 267 166 485 604 663 597 658 5.9

Figure 1: Depth-area-duration values for Hearne, TX June 1899

SPAS #1591 DAD Curves Zone 1
June 26 - July 2, 1889
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Figure 2: Depth-area-duration chart for Hearne, TX June 1899
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Incremantal Pracipitation (inches)

SPAS 1591 Storm Center Mass Curve: Zone 1
Jume 26 (0700 UTC) - July 2 (0800 UTC), 1698
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Figure 3: Mass curve chart for Hearne, TX June 1899
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Figure 4: Total storm isohyetal analysis for Hearne, TX June 1899



Page 14 of 516

WAR DEPARTMENT CORPS OF ENGINEERS, U.S. ARMY

STORM STUDIES - PERTINENT DATA SHEET
Storm of 27 June-l July 1009
o MAF ¥ B e | assiement a3
Location Texns
Study Prepared by:
Southweatarn IEvisien

ral veston MMstrict Office

Part I Raviewed by H. M. Sac. of
Weather Bureau, 10,/1/4%
Part IL Approved by OfVica, Chisf

of Engineers for Digtribution
-LEREMD- of Factual Data, 5712/47
-1 Area covered by Remarks: Cantar at ¥esgme and
Turneraville, Texas

T T COM
PART I
Preliminary Isohyetal map, In 1  sheet , scale 1:2,500,000
Precipitation data and mass curves: L'Hulh-r ur'l' Shawts)
Form 5001-C (Hourly precip. dlﬂ}_- e S R
Form 3001-8 (24-hour * ™ ) oo o i emmmaa s et 21
Form 5001-D (=~ =~ = L e s s i — =
Miscl precip. racords, meteorclogical data, etc. . _ ____ ______ __ a2
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Final lsohyetsl maps, In 1 sheet , scale 11,000,000

Data and computation sheste:
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Form S-Il (Depth-ares deta from jnohyetal map) . - oo oo
Farm S-i2 (Maximum depth-durstion date). .. _ - ccoeeeo-
Maximum duration-depth-ares curved._ oo
Data rsiating to perleds of maximum rainfall .. __________

MAXIMUM _AVERAGE DEPTH OF RAINFALL IN _INCHES

e

Ares In Sq. M. Durafion of Rainfsll In_Hours
g 112 138 122 130 |38 kg 172 1aeg lhioa
10 | 6.9 [12.6 [18.6 [24.1 | 26.4 [29.0 | 30.8 | 34.0 | 3445 | 34+5 | 34+5 |
100 | 6.3 |12.1 |18 |23.3 {25,7 |28.2 | 30.0 | 32.8 | 33.6 | 13.6 | 33.6
200 6.2 |11.8 [17.8 |23.0 | 25.3 |27.8 | 29.5 | 32.2 | 33.1 | 33.1 | 33.1
500 | 5.8 1.3 [17.2 [22.2 |24.5 [26.9 | 28,5 | 1.2 32.0 | 32.0 | 32.0
1,000 | 5.5 (10.8 [16.3 |21.1 |23.1 [25.6 | 27,1 | 29.7 | 30.4 | 30.5 | 30.5
2,000 S:1 | 9.8 J14.6 119,0 | 20.8 1 23,1 | 24.8 | 27.4 | 20.1 | 29,5 | 28,5
5.000 | 4.2 | 7.9 |11.4 |14.7 |28.4 |18.7 | 20.7 | 29.6 | 24.4 | 25.1 | 25.3
10,000 | 3.5 | 6.0 | 8.7 [1%.2 [13.1 |15.1 |17.4 | 20.5 | 21,3 | 22,1 | 22.5
20,000 | 2.8 | ¢.5 | 6.3 | 2.2 | 9.7 |11.6 |13.2 [ 16.5 | 17.6 | 28,6 | 19.0
50,000 | 1.9 | 2.7 | 3.7 | 4.8 5.6| 69| 2.5| 9.5|11.0]12.0 |12.4
78,000 | 1.2 | 1.9 2.5 3.2| 3.8| 45| 59| 68| 76| e.7| 92

Form 52

Figure 5: USACE Depth-area-duration values for Hearne, TX June 1899
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Figure 6: USACE Total storm isohyetal and mass curve chart for Hearne, TX June 1899
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Figure 7: Daily Weather Map for Hearne, TX June 25, 1899

Figure 8: Daily Weather Map for Hearne, TX June 26, 1899
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Figure 10: Daily Weather Map for Hearne, TX June 28, 1899
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Figure 12: Daily Weather Map for Hearne, TX June 30, 1899



Page 19 of 516

Figure 13: Daily Weather Map for Hearne, TX July 1, 1899
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SPAS 1591 Hearne, TX Sea Surface Temperatures (F)
June 28, 1899
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Figure 14: In-place storm representative SST analysis for Hearne, TX June 28, 1899
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Figure 15: NWS Transposition Limit Map for Hearne, TX June 1899
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Storm Precipitation Analysis System (SPAS) For Storm #1428

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/Radar Rainfall Amount: 19.58"
Max. Observed Rainfall Amount: 19.50"
Number of Stations: 84 Stations

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, thirty-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.

Starm Representative Climatalogical Maximum
Precip. Precip.
Precip, |Water i@ Precip. |Water @
SPAS ELEW Water @ | Storm Aol |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

1478 1 FAIRFIELD -06,129 [31.679| 400 | 7750 | 3227 1 2105 80,0 | 3.60" 012" 3.480 1.12
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Storm 1428 - September 2 (0700 UTC) - September 6 (0600 UTC], 1932
MAXIMUM AVERAGE DEFTH OF PRECIPITATION (IMCHES)

[heration |hours)

P

Mo [ 2z | 3 [ & | s | & | .2 | w | = | 39 | 3% | 48 | 12 | Tatal
0.4 FET 4.01 5.02 TOX 803 w003 1404 1690 1BSE 1836 1988 1858 1858 1858 | 1ase
) 200 4.00 5.00 7.00 900 10.00 141 16.86 1851 BN 19.51 19.51 13.51 19.51 19.51
10 183 39T 4H 6%  BM 994 13 875 B33 1948 1333 1933 1933 1338 | 193
% 198 396 455 694 B9 511 13.87 1611 1634 1913 153 15934 19.34 1833 1933
50 158 1.96 4.9 6.92 B9 5.89 13.85 1667 181 19.08 19.30 1930 19.30 19.30 19.30
100 187 3% 483 &9 B& 9ET 1382 1664 TBFT 1906 196 1826 1926 1826 | 1926
150 1.47 L 453 LT gar L 1380 16.62 1825 1903 152 1024 19.24 15 24 1924
200 157 394 492 6ag BB 985 13.7% 16.61 18.24 1302 19.22 1922 19.22 1822 19.22
300 196 393 4m 687 BB 9z 1375 1654 BT 1896 1815 1855 1945 1915 | 1915
400 194 a7 4.84 677 am L H] 1355 1631 I7.82 1865 1688 18.8% 18.58 16.649 16.8%
500 1.590 380 475 665 B55 5.50 11N 16.02 1T B0 18.36 16.55 18.56 18.56 10.56 18.56
1000 | 166 332 417 581 748 B3z 1166 W06 1545 1674 633 1636 1636 1636 | 1536

2,000 137 261 ERE] 445 Bt 625 a8 1077 1168 1241 12T 1245 13.08 13.09 1308
1,500 108 197 2ET 164 47 476 77 B 65 953 a2 103 Tz 1058 1088 1088
5,000 b3z 1.70 £33 318 360 343 615 T4 811 B.59 8ar 244 360 960 260
7,500 oI 1.42 1.97 268 302 i 6.4 614 668 715 T.45 T.85 B.12 812 B12
1000 D.&7 1.22 1M 21 281 293 440 518 575 5 648 T 1 T 7

15,000 054 0.96 1.36 154 2.08 2.3z 3a7 438 4. 66 5.0 530 582 5.098 5.98 593
20,000 0.45 0.7 113 162 1.6 186 a7 168 196 i 461 5.08 523 523 b.X3
315,000 0N 0.52 bs 102 116 129 206 247 2.75 29 335 g am 40 M
50,000 024 Q.40 b57 0.7s 068 093 158 150 213 236 265 jm 316 316 316

.35 a7 0.30 43 .58 Q&7 075 1.22 147 1.65 187 2.10 2.3 2 50 250 & 50

Figure: 16 Depth-area-duration values for Fairfield, TX September 1932

SPAS #1428 DAD Curves Zone 1
September 2 - September 6, 1932
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Figure 17: Depth-area-duration chart for Fairfield, TX September 1932
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SPAS 1428 Storm Center Mass Curve Zone 1
September 2 (0TO0UTC) to September & (0600UTC), 1932
T Lat: 31,6792 Lon: -556.1292
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Figure 18: Mass curve chart for Fairfield, TX September 1932
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Figure 19: Total storm isohyetal analysis for Fairfield, TX September 1932
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CORPS OF ENGEMEERS

STORM STUDIES

= PERTINENT DATA SHEET

— tﬂf!f or
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Form S=i0 (Data from mass rainfall curves)_____________._
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5,000 | L.2| &,5| 8,1| B8.8( 9,7| 10.0| 10.3| 10.L| 10.8] 11.3] 11.6
lo,000 | 2.5| L4.3| S.h| 6.4| 7.h| 7.8| B.3| B.L| B.B] 9.3| 9.7
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Figure 20: USACE Depth-area-duration values for Fairfield, TX September 1932
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DEPARTMENT OF THE ARMY

STORM STUDIES - ISOHYETAL MAP
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Figure 21: USACE Total storm isohyetal and mass curve chart for Fairfield, TX September 1932
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Figure 22 Daily Weather Map for Fairfield, TX August 31, 1932

Figure 23 Daily Weather Map for Fairfield, TX September 1, 1932
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Figure 24 Daily Weather Map for Fairfield, TX September 2, 1932

Figure 25 Daily Weather Map for Fairfield, TX September 3, 1932
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Figure 26 Daily Weather Map for Fairfield, TX September 4, 1932

Figure 27 Daily Weather Map for Fairfield, TX September 5, 1932
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SPAS 1428 Fairfield, TX Storm Analysis
September 1 - 5, 1932

| L Barti L] L]

Figure 28: In-place storm representative dew point analysis for Fairfield, TX September 1-5, 1932



Page 32 of 516

Storm Precipitation Analysis System (SPAS) For Storm #1311

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.

Starm Representative Climatalogical Maximum
Precip. Precip.
Precip, |Water i@ Precip. |Water @
SPAS ELEW Water @ | Storm Aol |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

13111 MCEEMNZIE -B7.913 [36.438| 600 | 65.50 | 1.82° 1" 1.705 e L0907 012" 1.880 1.10
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Storm 1311 - January 17 (0700 UTC) - January 27 (0600 UTC), 1937
MAXIMUM AVERAGE DEFTH OF PRECIPITATION (INCHES)
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Figure 29: Depth-area-duration values for McKenzie, TN January 1937

SPAS #1311 DAD Curves Zone 1
January 17 - January 27, 1937
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Figure 30: Depth-area-duration chart for McKenzie, TN January 1937



Incremental Precipitation (in)

Page 34 of 516

SPAS 1311 Storm Center Mass Curve Zone 1
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Figure 31: Mass curve chart for McKenzie, TN January 1937
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Figure 32: Total storm isohyetal analysis for McKenzie, TN January 1937
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STORM STUDIES - PERTINENT DATA SHEET

Sterm of 5-25 January 1937
Assignmant OR 56

Location K-, Tenn.

Study Prepared by:

Ehi? Hivn??iﬂi on
louisvills District Office

Part I Reviewed by H. M, Sec. of
Waather Buresw, 11/22/L6
Part II Approved by Offlce, Chief

of Enginsers for Distribution
of Factual Data, 9/20/ep
Remarka: Centar near
m‘:ﬂgiﬂ ¢ BTN .
pwpt. 66%- Ref. Pt. 290 SE
grid =11

sheet , scale 1; 1,000,000

Preliminary Isohyetal map, in 1

Precipitation data and mass curves: (Numbar of Sheets)
Form 5001-C (Hourly precip. data). - - oo oo - ccoo--o e | Th
Form 5001-B (24-hour * W i s i s g e 199
Form S0001-D (®* = = i i i i o
Miscl. precip. records, meteorological date, ete. . oo oo .. %
Form 5002 (Mass rainfall curves)_ _ . _ .. _ __ _ . o __.oo_.- .. 13

PART IL

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

Data and computation sheets:

Form S-i0 (Data from mass rainfall curves)______________ 10
Form S5=I1| (Depth-area data from isohyetal map) . - oee- -
Form S-12 (Maximum depth=curation date)_ ..o ooooon. "3

Maximum duration-depth-area carves___ . __ ...

COEPE OF WG (NEERS

Data relsting to periods of maximum rainfall ..o o 12
MAXIMUM AVERAGE DEPTH OF RAINFALL I[N _INCHES
Area in S5q. Mi. Duration of Rainfall In Heur
o1z f2 s T2z [of Dol oenl 2T 20T 166
10 | 3.4 | Lak | 6.6 | 9.3 11,2 |13.9 |1k.7 |17.8 |21.0 | 20,8 | 22,6
100 | 3.2 | Lo | A2 | 9.2 1101 [13.5 |LheS J17.5 2047 | 2147 |22.5
200 | 3.1 | L.3 | 6.1 | 9.1 11.1 j13.2 [1bh.h |17.3 | 20.6 | 21.6 |22.8
G000 | 3.0 | b2 | 5.9 | 9.0 [11.0 |12.8 (140 {17.1 |20.L |21.5 | 22.5
1,000 | 2.9 | L. | 5.7 | 8.8 |10.7 |12.5 |13.7 |16.9 |20.2 (71 224
2,000 | 2.7 | 3.9 & | 8.8 10,3 [12.1 [13.3 |16.5 |19.9 | 21.2 | 22.2
5,000 | 2.4 | 3.4 B | 8.0 | 9.8 |11.L [12.8 |15.3 | 18.6 | 20,0 |21.3
10,000 | 2.1 | 340 | Led | 7.8 | 92 105 [12.2 |1hal [ 1745 [ 1847 [ 2045
20,000 | 1.7 | 26 | Lo | T4l | 8.7 (103 12,5 (12,9 | 26.5 | 1746 |19.6
20,000 | 1.2 | 2.1 | 3. | 6.1 | 746 | 8.7 |10.0 |11,] |2h.9 |16.0 |17.8
100,000 | 0.9 | 1.6 | 2.7 | LoT | 6.2 | 7.0 | 8,2 3.2 12.6 H.ﬁ N
33,000 | O,7 | 21,3 ] 2,2 | LO]S 6.0 | 7.2 ]| B.1 1.4 12,4
——

Figure 33: USACE Depth-area-duration values for McKenzie, TN January 1937
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Figure 34: USACE Total storm isohyetal and mass curve chart for McKenzie, TN January 1937
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Figure 35: Daily Weather Map for January 15, 1937

Figure 36: Daily Weather Map for January 16, 1937
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Figure 37: Daily Weather Map for January 17, 1937

Figure 38: Daily Weather Map for January 18, 1937
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Figure 39: Daily Weather Map for January 19, 1937

Figure 40: Daily Weather Map for January 20, 1937
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Figure 41: Daily Weather Map for January 21, 1937

Figure 42: Daily Weather Map for January 22, 1937
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Figure 43: Daily Weather Map for January 23, 1937

Figure 44: Daily Weather Map for January 24, 1937
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Figure 45: Daily Weather Map for January 25, 1937
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SPAS 1311 Dover, TN Storm Analysis
January 15 - 16, 1837
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Figure 46: In-place storm representative SST analysis for Mckenzie, TN January 15-16, 1937
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Storm Precipitation Analysis System (SPAS) For Storm #1430

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.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water @ Precip, | Water @
SPAS ELEW Water @ Storm Aoail, "Water @| Storm Povail
Storm 1D I NAME LOMN LAT | Round T 30,0007 Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

1430_1 HEMPSTEAD -06.054 |30.,128| 200 50| 2317 o.os" 2.260 73.5 .67 0.05" 2.615 116
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Storm 1430 - November 22 (0700 UTC) - November 26 (0600 UTC), 1940
MAXIMUM AVERAGE DEPTH OF PRECIPITATION {INCHES)

Duration (hours)

Area (mi?)

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

0.4 472 6.46 7.23 7.96 §.35 §.83 11.61 15.91 18.85 21.20 21.26 21.29 21.29 2129
1 4.70 6.44 7.20 7.94 §.32 8.80 11.57 15.83 18.77 21.10 2117 21.18 21.18 21.18
10 467 6.37 713 7.85 8.23 8.72 11.45 1565 18.56 2087 20.96 2097 20.96 20.96
25 465 6.34 710 7.82 8.19 8.69 11.41 1558 18.48 20.78 20.88 20.88 20.88 20.88
50 4.64 6.32 7.08 7.80 8.17 §.66 11.38 15.52 18.42 207 20.81 20.82 20.81 20.81
100 4 57 6.25 7.01 7.7 .11 8.53 11.21 15.29 18.15 2049 2059 2064 20.64 2064
150 4.47 6.12 6.87 157 7.97 8.38 11.03 15.06 17.89 20.19 20.30 20.38 20.40 20.40
200 435 597 6.70 741 7.80 8.23 10.82 14.81 17.67 19.91 20.04 2020 20.22 2022
300 4.09 563 6.34 7.03 741 §.00 10.52 1453 17.03 19.37 19.63 19.93 19.98 19.98
400 3.80 525 597 6.61 718 7.82 10.29 14.32 16.61 18.91 19.34 19.70 19.75 19.75
500 354 490 561 6.41 7.04 7.66 10.09 1411 16.25 18.55 19.04 19.63 19.57 19.57

1,000 2.76 4.09 4.96 578 6.35 6.91 9.25 13.30 15.05 17.23 17.50 18.79 18.84 18.84
2,000 2.03 3.3% 4.08 4.76 5.23 5.70 8.23 11.90 13.38 15.58 16.36 17.77 17.87 17.87
3,500 1.65 273 3.33 3.89 4.28 4.69 71 10.19 11.61 14.01 14.94 16.83 16.96 16.96
5,000 1.41 2.34 287 337 3.74 41 6.26 8.95 10.37 12.85 14.16 16.20 16.34 16.34
7,500 115 191 2.39 284 3.19 3.52 5.35 7.64 3.10 1.37 13.28 15.42 15.57 15.57
10,000 0.97 1.60 2.06 2.46 2.84 3.15 4.84 6.82 8.37 10.58 12.65 14.7 14.88 14.88
15,000 0.73 125 1.66 2.0 2.3 259 4.26 5.89 727 9.62 11.45 13.48 13.68 13.68
20,000 0.58 0.98 1.38 167 1.98 224 3.88 524 6.48 8.65 10.51 1247 12.70 12.70
35,000 0.38 0.60 0.86 1.09 125 147 2.82 3.94 4.98 7.01 B8.67 10.50 10.74 10.74

50,000 0.27 0.44 0.63 0.81 0.95 112 217 3.16 411 5.92 745 9.23 9.44 9.44
75,000 0.18 0.3 0.45 0.56 0.69 0.82 153 2.26 299 4.35 5.56 747 7.64 7.64
75,682 0.18 0.31 0.45 0.55 0.68 0.31 1.52 2.25 2.96 4.32 5.62 743 7.60 7.60

Figure 47: Depth-area-duration values for Hempstead, TX November 1940

SPAS #1430 DAD Curves Zone 1
MNovember 22 - 26, 1940
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Figure 48: Depth-area-duration chart for Hempstead, TX November 1940
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Figure 49: Mass curve chart for Hempstead, TX November 1940
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Figure 50: Total storm isohyetal analysis for Hempstead, TX November 1940
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CORPS OF ENGIMEERS

STORM STUDIES - PERTINENT DATA SHEET

~LEGEMD- ’]
;=--1 Area covered by i
to.-d Tinel lsohyetal mep,

rea Inel d
o] e el

LOCATION MAP

A

PART I
Preliminary isohyetal map, in

MPUTATIONS C

1 sheet , 3cale 1 1,000,000

Precipitation data and mass curves: (Number of Sheets)
Form 5001-C (Hourly precip. deta). _ . _______ . . cooa.-. 109
Form 5001-B (24-hour * X ——— 127
Form 5001=D(* *» * L ——— 0
Miscl. precip. records, meteorclogical data, ete. _ _ ____ ___ _____ 2l
Form 5002 (Mass rainfail curves). - _ . ______ meay: 121

PART I
Final isohyeral maps,in 1 sheet , scale 1: 1,000,000
Data and computation sheets:
Form 5-10 (Data from mass rainfall curves) _____________ B
Form 5-11 (Depth-area data from isohyetal map)___________ 1
Ferm S-12 (Maximum depth-duration date)- - . ___._. 5
Maximum duration-depth-area curves______________ i 1
Data relating to perlods of maximum rainfallo - - e 2

Storm of 22-2C Mavember 1GLO
Assignment O 5=13

Location Texas, Toulsiana & Miss
Study Prepared by:
Snugleutm Iiimsirm
Calveston District

Part I Reviewed by H. M. Sec. of
YWeather Bureau, 3<17-7
Part II Approved by Office, Chief

of Engineers for Distribution
of Factual Data, 3-20-850
Remarks: center at Hempstsad,
Texas
Dewpt. 70°=Ref. Pt. 125 B
orid., J=1%

Pl

MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area in Sq. Mi. Duratien of Rainfall In Hours
& 12 | 1f 2L 30 1 36 | L8 60 |72 78
10 9,0 |10,5 |16.0 | 18.6 ] 20.2 |20, | 20.6 | 20,8 | 1.1 211
1':“:' ?ps 1'3.ﬂ 1!].6 1?-6 19-1 ]‘?lj 19-5 1"]‘.? m.E Eﬂ'.ﬂ
200 7.0 9.7 |13.6 | 16,8 | 181 1647 | 168.9 | 15.1 | 19.6 | 19.7
£00 | 6.h 9.2 112.2 |15.5 | 17.0 | 17.6 | 17.8 | 18.2 | 18,7 ( 10.8
1,000 c.B A.6 |11.1 (k.2 |15.6]26.3 | 16.7 ) 17.5) 18,01 18,1
2,000 5.0 Teb |10.0 | 12,7 | 15,0 [ 3haB | 157 | 16,71 173 ) 17.5%
0,000 1.6 .0 [ BuL 206|217 |12.L | k.1 { 16.L ] 16,1 | 16.3
10,000 3.0 LAY} 7.0| B8] 9.7]10.5 | 12.8 | 1L.2 | 1L.6 ] 15.1
20,000 2.0 .6 ) 5.3 6.7]| 76| B.7|11.0]12.,5]13.0] 13.2
EG.'DUD llz Ell‘. 3IL !-5--!| 5-‘.] 5-’* H'lﬂ 9'2 9"9 1Gin
78,000 1.0 1.5 28] 3.6) b | 5.2 66| 7.B] 8] B,
L I.
Form S5-2

Figure 51: USACE Depth-area-duration values for Hempstead, TX November 1940
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Figure 52: USACE Total storm isohyetal and mass curve chart for Hempstead, TX November 1940
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Figure 54 Daily Weather Map for November 21, 1940
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Figure 55 Daily Weather Map for November 22, 1940
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Figure 56 Daily Weather Map for November 23, 1940
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Figure 58 Daily Weather Map for November 25, 1940
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SPAS 1430 Hempstead, TX Storm Analysis
Movember 21 - 24, 1940
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Figure 59: In-place storm representative dew point analysis for Hempstead, TX November 21-24, 1940
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Figure 60: NWS Transposition Map for Hempstead, TX November 1940
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Storm Precipitation Analysis System (SPAS) For Storm #1587

General Storm Location: Prairieview, NM
Storm Dates: May 21 — May 26, 1941
Event: Mid-latitude cyclone (MLC)

DAD Zone 1

Latitude: 33.1375

Longitude: -103.0792

Max. Grid rainfall amount: 11.08”

Max. Observed rainfall amount: 10.79”
Number of Stations: 665

SPAS Version: 10.0

Base Map Used: Mean annual maximum 48-hour precipitation associated with MLCs
Spatial resolution: 0.2735

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Reliability of Results: In addition to the NCDC stations, there were also four hourly stations added via
digitizing some of the stations listed in the ACE report. With the density of stations available for this storm and
with how closely the resulting SPAS analysis was to the ACE report, this analysis is deemed quite reliable.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |'Water @ Precip, |Water @
SPAS ELEW Water @ | Storm Byl |water @| Storm | Avail
Storm 1D NAME LOMN LAT | Round Tu 30,0007 Elev. |Moisture| T, 30,000 Elewv. |Moisture| IPMF
1587 _1 PRAIRIEVIEW -103.079|33.138| 3,800 | 71.00 | 236" 0.75" 1.610 785 3a3r 0.58" 2,350 1.48
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Storm 1587 - May 20 (0700 UTC) - May 27 (0600 UTC), 1941
MAKIMUM AVERAGE DEPTH OF PRECIFITATION (INCHES)
frea iy - Duration (hours)

2 3 4 5 [ 12 18 FT £ 43 T 95 120 [TT] 158 Toskal

0.4 i 260 140 166 340 386 440 5.54 601 T4 B30 1058 108 11.08 1106 1108 103
1 1.90 253 3139 1865 k| 184 439 5.53 6.00 T.42 817 W5 1051 11.05 103 1105 11.08
10 1.490 256 13k 181 14 im 414 B4R 694 132 in 0 0 Es 1094 1054 1054 10 %5
Fi ] 183 255 3158 159 &2 am an 543 5.92 1.29 B.08 nE 10 & 1051 0 54 1051 1031
50 1.68 254 in 158 370 im an 541 6.90 T.26 .06 2% 1051 1055 1055 1055 1055
A0 i.88 253 122 347 364 166 43 518 £.88 T3 B8 021 V3] 1085 185 .85 1085
150 187 249 in i 343 158 40 in 5T n anm 1007 1038 1083 1083 1084 1084
] 1.87 244 105 13 340 148 410 535 568 1os ras 57 1035 1022 1082 1083 1053
A LA7 2.35 2.33 116 327 J42 410 515 6.58 6.99 .86 9.78 MW7 1073 p[1%: 105:80 105G
400 1.86 2 288 im 318 1w 4105 508 6.51 6.80 mn 964 10.05 1063 1063 1163 10.69
500 1.85 231 279 M in 11 400 5.02 544 6.73 8 953 998 1058 e 1ER e
1,000 1.1 208 TE0 27 245 ER L 184 480 L} EaE ras L] 863 102 0% w0 107
2,000 133 179 238 2.56 277 im 3163 aar 483 6.09 6.85 Ba7 8.29 9.7 a8 8.78 a7
15M 107 169 212 238 287 277 i i1 454 5.69 6.851 T84 B9 9.38 043 9.45 045
500 1.02 152 194 21 2.40 260 318 184 427 541 635 T4 B a1 918 an 923 91
1,500 045 140 179 108 214 2 292 149 192 £.00 5 H1 G B 19 H B8 A54 T B47
M) o.av 129 164 Lar 159 2 268 119 167 464 648 5.55 r.a4 B.58 8.69 B2 B2
15,0400 075 110 138 167 167 183 233 273 28 A 435 5.94 ™ B.00 8.20 B.24 624
20,040 064 0934 118 i3 145 159 204 2.42 295 161 437 543 879 TE2 .73 | .78
35,000 044 0E5 0a3 1% 104 112 160 194 2.2 218 142 £47 581 B2 662 BES 669
50,040 0.3z 04a 0.&0 amn o nas 110 166 184 i1 284 ELE] Lk 544 BT L84 504
75,000 022 0.33 041 0.51 057 061 095 132 1.45 1.86 2.35 114 in 443 T 486 ]
1HL 200 017 038 0.32 039 0.44 (N 075 110 1. 166 200 267 i1 ki | 4102 413 4.13
126,432 013 0.20 0.26 0.3 0.35 0.38 .62 0.92 102 1.3 163 2.4 2.75 3.18 3.40 3.52 3.52

Figure 61: Depth-area-duration values for Prairieview, NM May 1941

SPAS #1587 DAD Curves Zone 1
May 20 - May 27, 1941
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Figure 62: Depth-area-duration chart for Prairieview, NM May 1941
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Figure 63: Mass curve chart for Prairieview, NM May 1941
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Figure 64: Total storm isohyetal analysis for Prairieview, NM May 1941
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WAR DEPARTMENT CORPS OF ENGINEERS, U.S. ARMY
STORM STUDIES - PERTINENT DATA SHEET
ScALE  of s Storm of May 20-25, 1941

Assignment gy 538

Location Texas and New Nexico
Study Prepared by:
Southwestern [ivision
Galveston Ddstrict (Wlice

Part I Reviewed by H. M. Sec. of
Yeather Bureau, 7/1B/43
Part II Approved by Office, Chief
of Engineers for Distribution
of Factual Data, 2/18/44

Remarks: Center at

Frairieviow, Hew Mexico

. . ¢
pee=q Area covered by

beent Timad inobyetal map.
@“ Incloned by

3dnch lashyet.  LOCATION MAP

[oe] ATI COM
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 preclp. data). ... .. ..coneccnnana 76
Form 5004-B (24-howr * = )._________________.____ -
Form S001-D(* * * ) ________ 26
Miscl. precip. records, meteorsiogical data, ﬂmwggé 10
Ferm 5002 (Mass rainfall curves)_ . ________.""_" T_ﬁ‘_l Bmt 78
PART IL

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

Form S5-10 (Data from mass rainfall curves). _ .. _ oo 4
Form S-11 (Dapth-area data from ischyetal map)_____ - __. 2
Form S-12 (Mbximum depth-duration data)________ R 15
Maximum duration-depth-ares curves_ __ .. oeccceooo_o 1
Data relating fo periods of maximum rainfall. - - coome o e
MAXIMUM AYERAGE DEPTH OF RAINFALL IN INCHES
Area in S5g. ML Duratien of Rainfsll in Hours

§ | 32 | 2 § 501 61 481 601 72| 961108

10 | 3.8| 4.8| 6.0 6.5| 6.9| 7.0 7.4| 7T.4] 8.4] 9.3] 10.0

100 | 3.0( 4.0| 5.2| 6.3| &.7| 6.8| &.9] 7.0] 8.1| 9.0 9.6

200 | 2.7| 3.7| 4.7 6.0| 6.4| 6.6/ 6.7| 6.9] B.0| B.B| 9.5

500 2.3| 33| &al| 5.4 5.8] 6.1 6.4| 6.7) T.T| B.6H| 9.2

1,000 | 2.1| 3.0| 3.7 4.9| 5.3 5.7| 6.1] 6.4 7.5] e.s] 9.0

2,000 | 1.8| 2.7| 3.2| 4.3] 4.7 s.z| s5.7| 6.1 7.2| 8] 8.7

5,000 | 1.4 2.2| 2.7| 3.5| 3.9| 4.4| 5.0 5.6 6.6] 7.6| B.2

m'm 1-2 ltq 2-2 2-‘ 3-2 317 .‘l.‘ 51.“ 5-g Tiu ?la

20,000 | 0.9| 1.5| 1.8| 2.3| z.6] 3.0 3.7| 4.3] s.1]| 6.2] 6.7

44,000 | 0.6 1.1 1.3]| 1.5| 1.8| 2. 2.7| 3.4] 3.9 4.9| s.2

Figure 65: USACE Depth-area-duration values for Prairieview, NM May 1941
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WAR DEPARTMENT CORPS_OF ENGINEERS, U & ARMY
STORM STUDIES- | HTETAL MAP
Storm of _ May 20- 2.5 nnlgnmlnr oM 578

Study Prlpurad hn_r g&ﬂﬁi District
stern Division
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Figure 66: USACE Total storm isohyetal and mass curve chart for Prairieview, NM May 1941
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Figure 68: Daily weather map for Prairieview, NM May 21, 1941
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Figure 69: Daily weather map for Prairieview, NM May 22, 1941
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Figure 70: Daily weather map for Prairieview, NM May 23, 1941
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Figure 72: Daily weather map for Prairieview, NM May 25, 1941
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Figure 73: Daily weather map for Prairieview, NM May 26, 1941
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SPAS 1587 Prairieview, NM Storm Analysis
May 22-25, 1941

W oW T wa=w L] L L gLl L]

Harm Center
F3.0 W, 10008 W

Figure 74: In-place storm representative dew point analysis for Prairieview, NM May 22-25, 1941
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Storm Precipitation Analysis System (SPAS) For Storm #1486

General Storm Location: McColleum Ranch, NM
Storm Dates: September 19-24, 1941

Event: Extreme Precipitation Event

DAD Zone 1

Latitude: 32.1458

Longitude: -104.7458

Max. Grid Rainfall Amount: 21.81”

Max. Observed Rainfall Amount: 21.25”
Number of Stations: 317

SPAS Version: 10.0

Basemap: PRISM Monthly Basemap for September 1941
Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |'Water @ Precip, |Water @
SPAS ELEW Water @ | Storm Bl Water @| Storm | Awail,
Storm 1D NAME LOMN LAT | Round Tu 30,0007 Elev. |Moisture| T, 30,000 Elev. |Moisture| IPMF
1486_1 MCCOLLEUM RANCH  |-104.746(32.146| 6,000 | 7400 [ 2.73° 1.22" 1.510 B0 | 3% 1.41° 1.880 1.3
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Storm 1486 - September 19 (0700 UTC) - September 25 (0600 UTC), 1941
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
Araa mi Dnirntion hours)
1 i 3 L] ] 6 12 18 r) E &R Gl i o5 15 144 Todal
o4 323 584 B40 9TE 10.54 1085 1167 THIT 1204 1664 1740 10.05 40 21m 21.81 nm B |
1 an g a0 B R | 10,44 iR 1189 1w LR 1653 1T 30 10 24 nm FAR ] 2182 &2 mMep
10 ER I 569 1% 955 10.2% 1059 1140 1149 mm 1624 16.99 4887 059 2123 223 2123 nam
25 32 539 716 203 073 g [ilery 1076 TOAT 1M1z 15.36 16.07 17.86 19T 2000 20.00 20.09 i ]
=] 10k 47k B4 795 HER BEg 8L ER 4832 1358 14,19 1578 174 177 k| 17713 1773
A0 2.8 02 &7 Rk r26 TAT 5 213 B.29 Mds 11.88 1M urr 1502 e 15.02 1502
150 2Th 369 531 a7 & GE .66 T 7 &1 772 1052 1102 1228 1364 1366 1369 131489 13 &0
] 283 350 &3 Lan &1 i 5 Ti2 T 5 bk | g %5 1047 14 Gl 1508 1h 1339 13.3% 133
i 245 3 166 543 508 603 &n Far 7.59 1239 5.4 1085 1282 1257 f2r 1272 1272
i 232 3407 4.42 614 3.1 5T &2 T2 T4 B2 925 10.37 1181 izar 1238 1237 1227
500 N 284 43 483 512 548 (1] 708 e [ 444 £ ] 1001 1143 11.70 1.9y 11.92 1153
1,000 185 252 183 424 4L 58 iamn 58 Bl h.B3 1.3% [ F anb 1032 1061 1081 10.93 1093
2000 145 185 2.ES 308 B i 143 A 95 &.64 6.40 (] T2 B.18 BT 955 am 1001 10
1,500 113 1532 20 240 2 6O 254 41 Lin & 50 BN [ TI5 BEM B axm 031 amn
5,000 L8] 135 1.80 220 2 45 267 am 4. TG 560 5.599 [ T B.32 a&0 RS B BB B-58
T.500 0TE 18 .60 106 219 237 JE2 4 36 0 5 B2 ] o3 T.80 aar &8 B4t A.41
A S 064 1 i& 1.4% 178 2.00 an I 410 485 g L& & ET TR T84 w47 &l i
13,000 050 0.88 121 151 1T 1.87 297 arn 4 52 4.5 ] 618 E.A% .15 rar 742 L
i e ] 043 0.7 1.08 133 162 i 68 272 343 413 453 450 570 F.44 BEY & ED EOE 6.95
35, 000 031 05k ) 100 113 1M ax 250 355 408 433 a2 556 58 (X0 610 B10
E e ] 024 043 381 (=45} 084 1o 1% 257 3198 R M 450 im 519 £33 5.38 538
75,000 LIS 1] 0.3z .44 Q61 DT 034 159 214 270 310 335 381 an 440 458 462 462
100,000 0w 0% 1 e a49 0Ge o &7 127 175 21 257 282 318 152 1EE am lga N
1347 011 024 037 036 hal i1 49 95 132 1.E8 191 iz 239 2 Gl 28 300 105 108
Figure 75: Depth-area-duration values for McColleum Ranch, NM September 1941
SPAS #1486 DAD Curves Zone 1
September 19 - September 25, 1941
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Figure 76: Depth-area-duration chart for McColleum Ranch, NM September 1941




Page 69 of 516

Incremental Precipitation {inches)
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SPAS 1486 Storm Center Mass Curve: Zone 1
September 19 (0700 UTC) - September 25 (0600 UTC), 1941

Lat: 32,1458 Lon:-104.7458
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tn

Accumulated Precipitation (inches)

Figure 77: Mass curve chart for McColleum Ranch, NM September 1941




O

LTI

A

T

060

L

L

104°00W

104° (W

1300w

103" 00w

W20

a

VOO0

Page 70 of 516

AT

W

0Ta0W

Total 144-hour Precipitation (Inches)

Precipiation finches) [ 2 51

| EI

oo
| R
- fat-150
[ EEIEELD
B 20250

[ ELY
I ==
[)am
—
—
—

-a.00 - 60

SPAS #1486

coso [N o -
350 [ =1
~o0 [ 7o -
- & 50 - TET .
s00 [ 001 -
550 - B51 -
caoo [ oot

700 [ o0 -
so [ -
soo [ 20
Y U
unvu-um.
aso [ 5o

woo [ e
oo [ o
1200 [ e v
13500 E!!‘ﬂl
oo [ e

15 00 1:|;r|u1-

1500

17.00

-13.00
- 18.00

- 20.00

21.00

ZZ.on

100 oW
—-—— e
0 25 50 100

September 19, 1941 1 AM CST - September 25, 1941 12 AM CST

Stations
@  Dally
Hourly
O Hourly Estimatad
B Hourly Psaudo
+  Supplamental
¢  Supplemental Estmated

Wi 012272015

Figure 78: Total storm isohyetal analysis for McColleum Ranch, NM September 1941
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WAR_DEPARTMENT CORPS OF ENGINEERS, U.S. ARMY

STORM STUDIES - PERTINENT DATA SHEET

Storm of ceptember 20-23, 1941
o Ay @ Assignment cu 5-19

Location New Mexico

Study Prepared by:
Southwestern [Mvision,
Galveston District Office.

Part I Reviewed by H. M. Sec. of
Weather Bureau, 7/9/43
Part IL Approved by Office, Chief
of Engineers for Distribution
of Factual Data, 3/27/i4
Remarks: Center at

Dave MoCcllewsm Rmnoch, N. Mex.

LEGEND
o=y Ared cgwered by
i Tinal isahyetal map.
Area inclosed by
S

4-inch sotysl.  LOCATION MAP

T, COMPI
PART I
Preliminary isohyetal map,in 1 sheet , scale 1:1,000,000
Precipitation data and mass curves: (Number of Sheets)
Form 500I-C (Hourly precip. date)__ _ _ _ __ _ _____________. 64
Form 5001-B (24-hour " ) R S it F s i -
Form S001-D (= = = AL e e e T S PN 26
Miscl. precip. records, meteorclogical data, etc._ _ __ __ . ____. 19
Form 5002 (Mass rainfall curves). . _ o~ - oo T
PART I

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

Form S5-10 (Data from mass rainfall curves). . __ o cccwo- 4
Form S-1l (Depth-area data from isohyetal map). ... - B
Farm S-12 (Maximum depth-duration data)._ . ____________ 18
Maximum duration=depth-area curves_______________.__. i
Data relating to periods of maximum rainfall. .- e oeaa-- “
MAXIMUM AVERAGE DEPTH OF RAINFALL IN |INCHES
Area in Sg. ML Duratien of Rainfall In Houra

b 12 | 18 | 24 | 30 | 36 | 48 | 60 |

10 [(10.1|11.2]11.5]|12.1| 16.3| 16.9] 18.7] 21.0| 21.2

100 | 5.9 8.3| 8.7| 9.0|10.1| 11.7| 13.0] 14.7| 15.0

200 52 73 "?-l ﬂ..'l. B.d 9.7| 10.8 12-# 12.7

500 | 4.4| 6.2| 6.8| 6.9| 7.2| 7.9| 9.1] 10.2| 10.5

1,000 | 3.8| 5.5| 61| 6,3| 6.4| 7.1| B.3| 94| 9.6

2,000 | 3.3| 4.8 5.5| 5.6| 5.8| 6.4| 7.5 B.6| 8.8

5,000 | 2.6| 3.9| 4.6| 4.8| 5.1| s5.6| 6.6] 7.5 7.8

10,000 | 2.0 3.2| 4.0| 4.2| 4.5| 4.9| 5.9| 6.7 7.0

20,000 | 1.5| 2.6 3.3| 3.7| 4.0| 4.4 5.2| 5.9| 6.2

38,000 | 1.1| 2.0 2.7| 3.2| 3.6| 3.9| 4.6| 5.4 5.5

form -2

Figure 79: USACE Depth-area-duration values for McColleum Ranch, NM September 1941
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WAR DEPARTMENT GORPS OF ENGINEERS, U S. ARMY
STORM STUDIES — ISOHYETAL MAP
Storm of September 20-23 /94!  Assignment GAf 5-/9

Study Prepared by:_ Osfveston 7ex, District
Southwestarn Division

Storm Perled__78 hours
from /AM Sapt 20

to 7AM Sepr 23

Polycdnic Projectien
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Figure 80: USACE Total storm isohyetal and mass curve chart for McColleum Ranch, NM
September 1941
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Figure 82: Daily Weather Map for McColleum Ranch, NM September 19, 1941
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Figure 84: Daily Weather Map for McColleum Ranch, NM September 21, 1941
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Figure 86: Daily Weather Map for McColleum Ranch, NM September 23, 1941
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Figure 87: Daily Weather Map for McColleum Ranch, NM September 24, 1941
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SPAS 1486 Dave McColleum Ranch, NM Storm Analysis
September 18 - 20, 1941

=48 Toatw W L] =W - -

1I.'.ll- 75,3215

Figure 88: In-place storm representative dew point analysis for McColleum Ranch, NM
September 19-20, 1941
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Figure 89: NWS Transposition Limit Map for McColleum Ranch, NM September 1941



Page 79 of 516

Storm Precipitation Analysis System (SPAS) For Storm #1431

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.

Starm Representative

Climatological Maximum

Precip. Precip.
Precip, |Water @ Precip, |Water @
SPAS ELEW Water @ | Storm Bail. |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF
14311 WARNMER -95.329 |35.479| 600 7150 | 2.42° 014" 2.280 5] 3.r 0.17" 3,050 1,34
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Storm 1431 - May 7 (0700 UTC) - May 12 (0600 UTC), 1943
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHE §)

Duration (hours)

Arma gof 1 2 1 4 | 5 13 12 18 o ] 3 L1 0 ] ] 120 Totad
0.4 L83 B.22 T52 BEN BE4 10.07 12.59 153 T 2014 2205 77 2524 25 24 it XM 245
1 451 (] 150 a8 S 10,02 12,52 1512 1TE 200 2153 24 B4 29,04 2504 40 = 250
10 145 6.4 T4 N E] 953 LR 12.36 LA e 1977 2163 2430 2469 2469 M M9 2459
25 4135 §.12 T4 g7 44 LR 12.07 14.58 .o 1932 2114 2375 2412 2412 24.12 2412 2412
50 424 E11 T B&3 345 926 1159 402 [ 8Ly 01 2201 FxR b 1 B 47 nn
10 412 599 5% 551 223 6T 086 1313 1529 173 13.00 21 3 21.66 2167 .67 Z1ET 2167
150 L0 6.83 T.08 827 a2 & 18 0.7 1245 w4y 1649 1788 20.%6 20,88 20 45 .45 48 2046
o] 352 554 =52} -8 ] o 781 9.8t 1154 135 1579 1724 1927 19,54 19 54 1954 195 196
P ER ] 529 Gdd = ] g Tan 930 " M 148 1620 1800 £ ] 18 25 8.3 1825 18245
& 3.58 5.09 1 718 TS T2 B.9E 10.53 1277 AT 1540 1T 16 i7.38 1743 17.43 1742 1742
500 144 494 .58 LTE T40 6.51 B70 1046 123 1373 1489 16.53 1676 16.82 1682 1680 1680
1, 00l 43 43 513 [X- . 648 &18 14ar | 1487 1246 1361 4 T 54 15.08 15.08 1582 1502
00 2.55 1.65 4.45 515 558 561 T.23 848 5.91 1128 1236 1346 13.62 13.70 13m 1M 1n

3,500 226 13 138 163 13 5 6.54 T.I7 9.0 1036 1140 1263 12,79 12.90 123 129 120
5,000 a7 1 165 430 47 474 602 T4 [0 ATT 1095 1212 1.2 1 1243 1243 1243

T.500 185 166 M 33 d.1& Fx] 543 G5B 1 918 102 11.5¢% 1168 1188 13 iR R "
10,000 1,68 240 2 3 3T Im2 497 512 T BET ar2 .96 11.14 1140 1.45 1143 1145
15,000 141 2402 245 2 320 330 4.37 542 656 & LL ] 10.2s 10.43 £l 1076 0.7 10.76
20,000 .20 LR in F L] 278 288 ERT] 4497 £.02 755 LX) - b4s 0.3 L] 1025 1028
X500 0,78 119 14% 178 20m 223 319 137 510 642 T 859 aR2 a2 919 9.1% 219
50,000 0.59 0.33 117 140 164 1.78 2T7 346 4733 5.55 633 778 799 B.23 B30 8.30 bk ]
75,000 023 0es 1 1.0 125 1-3F 222 289 163 433 EM 43 b6 k] E93 £.93 Bay
), ) 035 [Ex a3 - ] 143 111 1.1 238 29 e 1= sar 1) 5.7 601 .00 600
138,971 026 0431 1 56 (&7 080 086 1.36 1,82 230 3.0 145 4.3 444 4 A1 473 471 4713

Figure 90: Depth-area-duration values for Warner, OK May 1943

SPAS #1431 DAD Curves Zone 1
May 7-12, 1943
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Figure 91: Depth-area-duration chart for Warner, OK May 1943
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SPAS 1431 Storm Center Mass Curve Zone 1
May T (0T00UTC) to May 12 (0600UTC), 1943
Lat: 354762 Lon, -95 3292
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Figure 92: Mass curve chart for Warner, OK May 1943
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Figure 93: Total storm isohyetal analysis for Warner, OK May 1943
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DEPARTMENT OF THE ARMY CORPFS OF ENGINEERS

STORM STUDIES - PERTINENT DATA SHEET
Storm of &-12 May 1943
we, MW Assignment SN ?EU
Location N .Texas to Great Lakes
Study Prepared by:
southrastern Ddvision
Tulsa District Office

Part I Reviewed by H. M. Sec. of
Weather Bureau, L-1L-45
Part IL Approved by Office, Chief

of Engineers for Distribution
of Factual Data, 7.17.47
Remarks: Center at Warner,

LESEND
£ Arss covernd by
taeed Tinal lschystal map.

Area inclosed by Niclahons
@J-I'M;h Isahyat. LOCATION MAP Dewpt. 70° - Ref. Pt. 225 CSE
Grid G-15
TA AN COMPUTATION COMPILED
PART I
Preliminary isohyetal map,in 1  sheet , scale 1:1,000,000
Precipitation data and mass curves: (Number of Shests)
Form 5001-C (Hourly precip. date)__ . _________ S cEew 583
Form 500i-B (24-hour * ol T ISy e e -
Form 5001-D (= * * ® EilEve s 178
Miscl. precip. records, meteorclegical data, etc.__ __ __________ Bo
Form 5002 (Mass rainfall curves)_ _ __ _ _______ ___________ 281
BART I

Final isohyetal maps, In 1  sheet , scale 111,000,000
Data and computation sheets:

Form S-10 (Date from mass rainfall curves)_ _____________ L2
Form S-11 (Depth-area deta from isohyetal map) - - -oo——- 12
Form S-12 (Maximum depth-duration date). . _ ... __ . __————_- 12
Maximum duration=-depth-ares curves . .. occee-- S 1
Data relating to perlods of maximum rainfall o ___ 2
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHEi
Area in S5q. Mi. Duration of Rainfall in Hours ﬂL
6 12 1 2l 0 | 36 LB | &0 72 9%
Max. Station 10.0]12.5| 15.0| 17.5| 20.0| 21.8} 24.56| 25.0] 25.0| 25.0| 25.0
10 9.9]12.3| Wh.6| 17.2| 19.5]| 21.5| 24.4]| 24.9] 24.9]| 24.9]| 24.9
lﬂﬂ 'B'-T 1’Dlﬂ l?-b ]JI-E 1?11 1?-3 21-H 22-5 22.5 22.5 22-5
200 7.4 ©.5| 11| 13.8| 16.0| 18.3| 20.6| 21.3 21.3| 21.3| 21.3
500 5.4 7.6|10.0| 12.3( 14.5| 16.7| 1B.6| 19.4) 19.4| 19.4] 19.4
1,000 L.3| 6.3]| %.0| 11,1 13.3) 15.4| 17.1| 1B.0| 18.0| 16.0] 1B.0
E,UW Jlé SIh 'E-EI‘ 919 12#1 1&#0 15-5 15-5 1&‘-5 lﬁls 1&-5
5,000 3.0| L.5| 5.8 B.3|10.5] 12.1| 13.4 | Lh.b| 1h.4) L.k | 1.4
10,000 2.6 3.9| 5.8| 7.2| 9.1| 0.4 11.7| 12.6| 12.56| 12.8| 12.8
20,000 2.1| 3.3| L.9| 6.1| 7.6| B8.7| 10.0| 10.7| 10.8( 11.1|11.1
EG,UDU 1-6 2-5 3#? !I|6 5-? '5‘-5 T-g E.pl E-ﬂ EQB H-F
100, 000 1.1 1.9| 2.7| 3.4| L.2| 4.?| 5. 6.2| 6, 7.0 7.3
212,000 ﬁ.b! 11| 1.7| 2.2| 2.6| 3.0] 3.7| 4.2| L.Au| 5.0] 5.5

Form 5-2

Figure 94: USACE Depth-area-duration values for Warner, OK May 1943
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Figure 95: USACE Total storm isohyetal and mass curve chart for Warner, OK May 1943
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Figure 97: Daily Weather Map for Warner, OK May 6, 1943



Page 85 of 516

Figure 98: Daily Weather Map for Warner, OK May 7, 1943

Figure 99: Daily Weather Map for Warner, OK May 8, 1943
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Figure 101: Daily Weather Map for Warner, OK May 10, 1943
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Figure 102: Daily Weather Map for Warner, OK May 11, 1943
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Warner, OK Storm Analysis
May B-7, 1943

Sorm Center
3549, -5531
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Figure 103: In-place storm representative dew point analysis for Warner, OK May 6-7, 1943
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Figure 104: NWS Transposition Map for Warner, OK May 1943
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Storm Precipitation Analysis System (SPAS) For Storm #1583

General Storm Location: Kansas, Oklahoma, Nebraska, Colorado, lowa, Missouri, Arkansas (42.0, -103.4,
36.0, -91.5)

Storm Dates: July 9-13, 1951 (120-hours)
Event: Hurricane Georges

DAD Zone 1

Latitude: 38.65

Longitude: -96.62

Max. Grid rainfall amount: 18.56”

Max. Observed rainfall amount: 18.50”
Number of Stations: 985

SPAS Version: 10

Base Map Used: conus_prism_ppt_in_1971_2000_07
Spatial resolution: 00:00:30

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Reliability of Results: This analysis was based on hourly data (H), hourly pseudo data (HP), daily data (D) and
supplemental data (S). We have a high 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.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water @ Precip. |Water @
SPAS ELEW Water @ | Storm Bail. |Water @| Storm | Avail
Storm 1D NAME LOMN LAT | Round T 30,000° Elev. |Moisture| T, 30,000 Elew. |Moisture| IPMF
1583 _1 COUNCIL GROVE -06.621 |38.646| 1,400 | 75.00 4.85% 0.34" 2.510 B0.5 | 3.68" 0.42" 3,260 1.30
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Storm 1583 Zone 1 - Jul. 9 (0700 UTC) - Jul. 14 (0600 UTC), 1951
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
Duration (hours)
areasgmi 1 2 3 4 5 G 12 18 24 30 36 45 G0 72 96 108 120 Total
0.4 244 3.18 4.94 4.96 4 96 511 7.97 8.62 935 | 1211 | 1414 | 1533 | 1838 | 1856 | 1856 | 1856 | 18.56 | 18.56
1 244 347 493 495 495 511 7.96 8.61 9.34 | 12.07 | 14.00 | 1528 | 1832 | 1847 | 1847 | 1847 | 1847 | 1847
10 242 3.15 4.90 492 492 5.04 7.86 3.51 921 | 11.93 | 1392 | 1510 | 1816 | 1831 | 1831 | 1831 | 1831 | 1831
25 241 315 4.89 4.90 4.91 501 7.83 .47 9.16 11.87 | 1385 | 1503 | 1810 | 1824 | 1824 | 1824 | 1824 | 1824
50 2.40 314 4.88 4.89 4.90 490 7.64 8.26 8.96 | 11.61 | 13.86 | 1470 | 17.96 | 1814 | 1814 | 1814 | 18.14 | 1814
100 232 3.12 485 438 488 439 77 7.83 8.45 | 10.89 | 1273 | 1379 | 1726 | 1763 | 1763 | 1763 | 1763 | 17.63
150 225 3.07 476 479 479 430 6.88 7.59 BAT | 1045 | 1202 | 1331 | 1671 | 177 | 77 | 77 | 1747 | 1747
200 218 2.99 465 487 4 67 469 6.75 7.43 7.94 | 1016 | 1149 | 1296 | 1622 | 1671 | 1672 | 1672 | 16.72 | 16.72
300 2058 28 4.36 4.37 4.38 443 G.58 7.20 7.64 9.67 10.80 | 1235 | 1548 | 16.05 | 16.06 | 16.06 | 16.06 | 16.06
400 1.99 2.68 4.03 4.06 415 429 G.44 7.05 7.45 9.32 1039 | 11.92 | 14899 | 1560 | 1561 | 1561 | 1561 | 1561
500 1.95 2.57 374 3.84 3.98 424 6.33 6.93 7.31 9.07 | 1015 | 11.60 | 1460 | 1525 | 15.26 | 15.26 | 15.26 | 15.26
1,000 177 222 2.96 324 3.54 405 5.98 6.54 6.89 8.33 952 | 1070 | 1335 | 1411 | 1412 | 1412 | 1412 | 1412
2,000 1.51 1.92 2.40 275 3.25 3.80 5.50 6.03 6.34 752 5.98 975 | 1219 | 13.00 | 13.02 | 13.02 | 13.02 | 13.02
3,500 1.28 1.68 2.03 256 294 3.45 5.06 5.55 578 6.88 8.47 9.00 | 1141 | 1214 | 1218 | 1218 | 1218 | 1218
5,000 1.12 1.51 1.87 242 275 318 477 5.28 5.46 6.47 8.04 8.64 1087 | 1159 | 1164 | 11.64 | 11.64 | 11.64
7,500 0.93 1.3 1.68 220 250 287 441 4.88 5.09 6.02 7.59 8.15 1028 | 1094 | 1105 | 11.05 | 11.05 | 11.05
10,000 0.79 1.18 1.53 202 232 2,61 415 460 480 573 717 7.80 9.69 | 1031 | 1041 | 1041 | 1041 | 1041
15,000 0.64 0.97 1.29 171 2.0 225 amn 417 4.38 5.25 6.60 7.19 876 9.33 9.46 9.47 9.47 9.47
20,000 0.53 0.84 1.15 1.49 1.76 2.00 337 3.85 4.05 4.90 6.09 6.75 3.08 8.60 8.72 873 873 8.73
35,000 0.36 0.65 0.90 1.13 1.36 1.56 269 317 334 4.00 499 564 6.70 7.1 7.24 7.26 7.26 7.26
50,000 0.29 0.54 0.76 0.95 1.14 1.32 227 272 289 335 425 489 877 6.11 §.32 G.34 5.34 G.34
75,000 0.22 0.38 0.56 0.70 0.90 1.03 1.82 223 2.36 2.68 342 392 466 494 516 518 518 518
100,000 0.17 0.30 0.45 0.56 0.69 0.81 1.43 1.79 1.90 219 273 3.18 381 4.08 4.45 4.47 4.48 448
200,207 0.09 0.16 0.23 0.30 0.38 0.44 0.79 0.99 1.06 1.29 1.53 1.79 2.20 2.38 2.66 2.67 2.68 2.68

Figure 105: Depth-area-duration values for Council Grove, KS July 1951

SPAS #1583 DAD Curves Zone 1
July 8-13, 1951

100,000 -

—— 1 -hour
——2-hour
—=—3-hour
10,000 - o
—+— S-hour
—#— G-howr
12-hour
1 ‘ﬂm 7 i | 3-hrour

b 7 4-bycr

i 3 0HhUIT

Area (mi?)

-3E-Hour
100 -
e 4 S Hour
s GI0HH LT
T2-Hour
10 4 QU
108-hour
120-hour

0  Tofsl storm (120-
i hiour)

20

Maximum Average Depth of Precipitation (inches)

Figure 106: Depth-area-duration chart for Council Grove, KS July 1951
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Figure 107: Mass curve chart for Council Grove, KS July 1951
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Figure 108: Total storm isohyetal analysis for Council Grove, KS July 1951
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Asslgnment MR 10-2

Study Prepared py:
I“J.sazlud. H

LEGEWD
pe-=y Arem covered by
L1 fined isohyetal map.

Inclosad
@mh II::;ﬂ‘.w

Remarks: Center near
Couneil Oreve , Kans,

CATION MAP Grid F-16

A COMPUTATIONS COMPI
PART I

Preliminary jsohyetal map,in 1 sheet , scale 1; 1,000,000

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

Storm of 9-13 July 1951

Location Kans., Nebr, Mo,

ver Dlvision
Kenass City District Gffice

Part I Reviewed by H.M. Sec. of
Weather Bureau, 10/29/51
Part II Approved by Office, Chief
of Engineera for Distribution

of Factual Data,12/10/52

Dewpt. 73°F-Ref.Pt, 205 SSW

Precipitation data and mass curves: {Numbar of Shaets)
Farm 5001-C (Hourly preclp. date). .. ccocccarcccncccanna 78
Form S001-B (24-hour " L e e -
Form 5001=D {(* *® i 35 ‘gl ey A =2 2
Miscl. precip. records, metesralogical data, efc. . - ___ 151
Form 5002 (Mass rainfall CUPvESs). - - - v e e cmem m e 61
BART I

Form S-10 (Data from mass rainfall curves) . ._.________.. i)
Farm S=i1 (Depth-ares data from isohyetal map). - - - .- 2
Form S-12 (Maximum depth-duration data) . ... _________ 11
Maximum duration=depth-sres curves__________________. 1
Data relating to perlods of maximum rainfall ___ __________ b
MAXIMUM _AVERAGE DEPTH OF RAINFALL IN INCHES
Area in 5g. Ml Duration of Rainfall in Hours

3 12 18 24 30 36 48 60 12 96 108

Max, Statiog 5.B | 7.5 | 8,2 | 9.3 |13.1 [13.5 | 14.4(17.9 | 18.5 | 18.5 | 18.5

10 | 5.3 | 7.0 | 7.9 | 8.6 |11,8 |13.1 | 14.3|17.2|18.2 |18.2 |18.2

100 | 4.7 | 6.4 | Ted | 7.9 |10.6 | 12,4 | 13.8/16,3 | 17,5 |17.5 | 17.5

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

500 | 4.3 | 5.8 | 6.7 ] 7.0 9.5 |11.3 | 12.4{15.0 | 16,2 | 16,2 | 16.2

1,000 | 4,0 | 5.5 | &3 | 6.6 ] 9.0 |10.5 | 11.5114.2 | 15.5 |15.5 | 15.5

2,000 | 3,8 ] 5.1 | 5.9 | 6.2] 8.3 9.6 | 10.5/13.1 |14.6 | 14.6 | 14.6

5,000 | 3.4 | 4.5 | 5.1 | 5.4 | Te2 | Bud 9.3]11.7 [ 13.0 |13.1 | 13.1

10,000 [ 2,9 | 3.9 | 4ok | 48 | 6.2 | 7.3 8,2]10.4 | 11,4 | 11,5 | 11,5

20,000 | 2,4 | 3.2 | 3.7 | 4l | 5.1 | 6.1 | 6.9] Bu6 | 9.4 | 9.6 | 9.6

50,000 (1.3 | 2.0 | 2.5 | 2.8 | 3.4 | 4,0 | 47 5.8| 6.2 ] 6,5 6.5

7,000 | 1.1 | 1.7 | 2.3 | 2.5 | 3.0 | 3.8 bai| 5.4 | 5.9 | 6.0 6.0

Form 5-2
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Figure 109: USACE Depth-area-duration values for Council Grove, KS July 1951



CEPARTMENT OF THE 4RMY

CORPS OF ENGINEERZ

STORM STUDIES = ISOHYETAL MAP

Study Prepared by: sas O Mo, Distriot

Missourd River Diviaion

fl_te
o

Storm Period_108 hours &
from_12 M 8 July
fo__lz N5 July

MASS RAINFALL CURVES

Storm of __9=13 July 1951 Assignment MR 10-2

BCALE

S
18,000,000
Faiyceme Prafaation

25 [
" -
w e
E O =
il - SaolB. T 46 5, F 7 E hA,5"
; : ’-‘——__-'__.“--__- E 17 ;“
g 15 ;;:_._ Sap.32, ¥ 20 8| R 11 a
»: e
i B D 4 Bprin « 11.f
§ 10 £ "'J. ...... - L Er
t Tk I AEeoad 475 L0, 1[7 8, R 20 W 1040
i~ I # .J"-
E B — F
“ b= g I T
i E—Lﬁﬂl—_f J—__l:f 1 | g | { L
§ o LRy LTI e B TP [ nﬁ’_‘

Page 95 of 516

Figure 110: USACE Total storm isohyetal and mass curve chart for Council Grove, KS July 1951
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Figure 111: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Council Grove, KS July 1951
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SPAS 1583 Council Grove (MR 10-2) Storm Analysis
July 8-11, 1951
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Figure 112: In-place storm representative dew point analysis for Council Grove, KS July 9-11, 1951
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Figure 113: NWS Transposition Limit Map for Council Grove, KS July 1951
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Storm Precipitation Analysis System (SPAS) For Storm #1435

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.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |'Water @ Precip, |Water @
SPAS ELEW Water @ | Storm Ayail, |water @| Storm | Avail
Storm 1D NAME LOMN LAT | Round Tu 30,0007 Elev. |Moisture| T, 30,000 Elewv. |Moisture| IPMF

14351 HARRISONBLIRG DAM | -91.813 |31.788| 200 | 80,00 | 3.607 0. 06" 3.340 83.0 | 433" 0.06” 4,060 1.13
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Storm 1435 - May 12 (0700 UTC) - May 20 (0600 UTC), 1953
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHE &)

i i Duration [hours)
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Figure 114: Depth-area-duration values for Harrisonburg Dam, LA May 1953

SPAS #1435 DAD Curves Zone 1
May 12-20, 1953
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Figure 115: Depth-area-duration chart for Harrisonburg Dam, LA May 1953
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SPAS 1435 Storm Center Mass Curve Zone 1
May 12 (0700UTC) to May 20 (0600UTC), 1953
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Figure 116: Mass curve chart for Harrisonburg Dam, LA May 1953



Page 102 of 516

Y | —1
A Total 192-hr Precipitation (inches) tER &
May 12, 1953 0700 UTC - May 20,1953 0600 UTC
SPAS #1435
Precipitation (inches) Stations

Po13-100 [ ]501-600 []10.01-1100 i16.01-1800 e Daily
B1o1-200 [ ]6.01-700 []11.01-12.00 i 18.01-20.00
Bzo1-300 []701-800 [1201-13.00 [0 2001-2200
[z01-400 [ls01-900 JH13.01-1400[ ]22.01-2400
[]401-500 []901-10.00 i 14.01-16.00 [ | 2401 -26.00

Hourly
Hourly Estimated
Hourly Pseudao

4 0 O &

Supplemental

O 10232074

Figure 117: Total storm isohyetal analysis for Harrisonburg Dam, LA May 1953
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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)._ ... ___-. canmmmemem= bf
Form 500i-B (24-hour " e . L1
Ferm 500i-D (= * . L
Miscl. precip. records, meteorological data, ebe. o o __. -
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PART I
Final isohyetal maps,in 1  sheet , 3cale 1:1,000,000
Data and computation aheeta:
Form 5-10 Eﬂnu from mass rainfall curves)_ _ _ . oo -.. 10
Form 5=1l {(Depth-area deta from lsohyetsl map)_ - - ———— o
Farm S-12 (Maximum depth=-duration date) - o o= 1
Maximum duration-depth-ares curves _ ___ . _ oo 1
Data relating to perfods of maximum rainfall o o _
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area in 5q. Mi. Duration of Rainfall In Hours

A | 12 2 6 [E 9° 120 | 14 | 180
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Figure 118: USACE Depth-area-duration values for Harrisonburg Dam, LA May 1953
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Figure 119: USACE Total storm isohyetal and mass curve chart for Harrisonburg Dam, LA May 1953
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0000 UTC 17 May 53
CDC1 Meteorological Data
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Job 10: 115042 Job Start- Mon Oct 27 22:30:00 UTC 2014
Source 1 lat - 31.780000 lon - -31 810000 hgts: 0, 1410, 3040 m AGL
Trajectory Direction: Backward  Duration: 72 hrs
YVertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 00002 1 May 2053 - reanalysis

Figure 120: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Harrisonburg Dam, LA
May 1953
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SPAS 1435 Harrisonburg, LA Storm Analysis
May 16, 1953
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Figure 121: In-place storm representative SST analysis for Harrisonburg Dam, LA May 16, 1953
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Storm Precipitation Analysis System (SPAS) For Storm #1251

General Storm Location: New Mexico and Colorado
Storm Dates: May 17-21, 1955

Event: Synoptic

DAD Zone 1

Latitude: 37.009

Longitude: -104.341

Max. Grid Rainfall Amount: 14.82"

Max. Observed Rainfall Amount: 13.69"

Number of Stations: 182 (133 Daily, 18 Hourly, 15 Hourly Pseudo, and 16 Supplemental)
SPAS Version: 9.5

Basemap: PRISM May 1955 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 hourly data, daily data, and previously analyzed isohyetal
pattern. We have a high degree of confidence in the station based results, and spatial pattern is dependent on
PRISM basemap.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water @ Precip. |Water @
SPAS ELEW Water @ | Storm Bl Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round T 30,000° Elev. |Moisture| T, 30,000 Elew. |Moisture| IPMF
1251_1 LAKE MALOYA -104.341|37.008| 8000 | 70050 | 2317 1.34" 0,970 B0 | 329" 1.74" 1.550 1.50
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SPAS 1231 - May 17 (0800 UTC) - May 21 (0700 UTC), 1955
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Figure 122: Depth-area-duration values for Lake Maloya, NM May 1955
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Figure 123: Depth-area-duration chart for Lake Maloya, NM May 1955
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Figure 124: Mass curve chart for Lake Maloya, NM May 1955
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Figure 125: Total storm isohyetal analysis for Lake Maloya, NM May 1955
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0000 UTC 18 May 55
CDC1 Meteorological Data
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This is not a NOAA product. It was produced by a web user.
Job |D: 333751 Job Start: Wed Mar 6 14:17:07 UTC 2013

Source 1 lat.: 37.01 lon.: -104.34 hgts: 0, 1140, 3050 m AGL
Trajectory Direction: Backward  Duration: 72 hrs

Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 01 May 2055 - reanalysis

Figure 126: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Lake Maloya, NM May 1955
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Figure 127: In-place storm representative dew point analysis for Lake Maloya, NM May 1955
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Storm Precipitation Analysis System (SPAS) For Storm #1278

General Storm Location: Kentucky, Ohio River Valley

Storm Dates: March 7-11, 1964

Event: Synoptic

DAD Zone 1

Latitude: 37.35

Longitude: -87.50

Max. Grid Rainfall Amount: 11.67"

Max. Observed Rainfall Amount: 11.63"

Number of Stations: 1291 (819 Daily, 252 Hourly, 109 Hourly Pseudo, and 111 Supplemental)
SPAS Version: 9.5

Basemap: PRISM 30-yr Mean (1971-2000) March 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 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
basemap, and the timing is based on hourly and hourly pseudo stations. Results are similar to the analysis
performed in the EPRI report for storm number 32.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water @ Precip, |Water @
SPAS ELEW Water @ | Storm Byl |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, 30,000 Elew. |Moisture| IPMF
12781 MADISDOMNVILLE -B7.496 |37.346| 400 oo | 23257 0.09" 2,160 730 | 2607 0.10° £.500 116
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Storm 1278 - March 7 (0700 UTC) - March 12 (0600 UTC), 1964
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Area (mi') : [wwration [houss)

1 i 3 | 4 5 ] 12 18 24 36 48 [Fs £l 140 Totml
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Figure 128: Depth-area-duration values for Madisonville, KY March 1964

SPAS #1278 DAD Curves Zone 1
March 7 - 12, 1964
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Figure 129: Depth-area-duration chart for Madisonville, KY March 1964



Page 115 of 516

Incremental Precipitation (inches)

SPAS 1278 Storm Center Mass Curve: Zone 1
March 7 (700 UTC) - March 12 (600 UTC), 1964
Lat: 37.3458 Lon:-87.4958

0.5 4

R | ncremental

— Accurmulatad

1167

0.0

10

20 30 40 50 80 70 30 80 100 110 120
Index Hour

Accumulated Precipitation (inches)

Figure 130: Mass curve chart for Madisonville, KY March 1964
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Figure 131: Total storm isohyetal analysis for Madisonville, KY March 1964
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NOAA HYSPLIT MODEL

Backward trajectories ending at 1200 UTC 09 Mar 64

Source * at 37.35 N 8750W
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This is not a NOAA product. It was produced by a web user.

Job 1D: 338588 Job Start: Mon Jun 17 16:01:05 UTC 2013
Source 1 lat.: 37.35 lon.: -87.50 hgts: 0, 1240, 2840 m AGL

Trajectory Direction: Backward uration: 72 hrs

Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000 01 Mar 2064 - reanalysis

Figure 132: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Madisonville, KY March 1964
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SPAS 1278 Storm Analysis
March 5-9, 1964
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Figure 133: In-place storm representative dew point analysis for Madisonville, KY March 5-9, 1964
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Storm Precipitation Analysis System (SPAS) For Storm #1181

General Storm Location: Gladewater, Texas

Storm Dates: April 22 (1400 UTC) to May 1 (0400 UTC), 1966
Event: Convective

DAD Zone 1

Latitude: 32.8029

Longitude: -94.7050

Max. Grid/Radar Rainfall Amount: 25.28”

Max. Observed Rainfall Amount: 25.35”

Max. Grid/Radar 1-hour Rainfall Amount: NA”

Max. Observed 1-hour Rainfall Amount: 2.98”

Number of Stations: 388 (115-hourly, 1-hourly estimated, 10-hourly pseudo, 233-daily, 29-supplemetntal)
SPAS Version: 8.5

Base Map Used: Yes, conus_prism_ppt_in_1971_2000_04
Spatial resolution: 00:00:30

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes, 1, 3, 6, 9, 12, 18, 24, 36, 48, 72, 96, 120, 144, 168, 192, and 206.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, [ Water @ Precip, [ Water @
SPAS ELEW Water @ | Storm Bail. |Water @| Storm | Avail
Storm 1D NAME LOMN LAT | Round T 30,000° Elev. |Moisture| T, 30,000 Elew. |Moisture| IPMF
1181_1 GLADEWATER -0, 705 | 32.803 300 71.50 247" o.o7" 2.345 70 | 314" 008" 3.060 1.30
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Storm 1181 - April 22 (1400 UTC) - May 1 (0400 UTC), 1966
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Figure 134: Depth-area-duration values for Gladewater, TX April 1966

SPAS #1181 DAD Curves Zone 1
April 22 - May 1, 1966
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Figure 135: Depth-area-duration chart for Gladewater, TX April 1966
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Figure 136: Mass curve chart for Gladewater, TX April 1966
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Figure 137: Total storm isohyetal analysis for Gladewater, TX April 1966
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0000 UTC 23 Apr 66
CDC1 Meteorological Data
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Job ID: 154695 Job Start: Fii Jun 26 15:37:43 UTC 2013
Source 1 lat.c 32.802880 lon.: -54 704990 hats: O, 1460, 3060 m AGL

Trajectory Direction: Backward  Dwration: 72 hrs
Yertical Motion Calculation Method: Model Vertical Velocity
Meteorclogy: 00002 1 Apr 2066 - reanalysis

Figure 138: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Gladewater, TX April 1966
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SPAS 1181 Gladewater, TX Storm Analysis
April 20-24, 1866
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Figure 139: In-place storm representative dew point analysis for Gladewater, TX April 20-24, 1966
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Storm Precipitation Analysis System (SPAS) For Storm #1357

General Storm Location: Tennessee Valley (-91.0, 37.3, 33.0, -81.1)

Storm Dates: March 14 — March 17, 1973

Event: Mid-latitude cyclone (MLC)

DAD Zone 1
Latitude: 34.8375

Longitude: -88.3958

Max. Grid/Radar Rainfall Amount: 12.15”

Max. Observed Rainfall Amount: 12.11” (Glen, MS)

Number of Stations: 664

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.

Starm Representative

Climatalogical Maximum

Precip. Precip.
Precip, |Water i@ Precip. |Water @
SPAS ELEW Water @ | Storm Aol |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF
1357 _1 GLEM -88.396 |34, B38| G600 BR.00 | 2147 013" 2.010 730 | 2.607 0.1 2.460 1.22
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Storm 1357 Zone 1 - March 14 (0700 UTC) - March 18 (0600 UTC), 1973
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
0.4 241 343 3N 4 437 478 744 954 10.34 11.33 11.99 1215 1215 1215
1 241 342 3N 430 435 478 743 9.51 10.30 11.23 11.95 12.08 12.07 12.07
10 239 340 387 427 430 474 7.34 942 10.18 11.06 11.85 11.96 11.95 11.95
25 239 339 385 426 429 472 7.30 9.38 1014 11.02 11.81 11.91 11.90 11.90
50 238 338 384 425 428 470 727 935 10.10 11.00 11.78 11.87 11.86 11.86
100 232 332 378 417 425 4.66 7.24 933 10.07 10.97 11.75 11.84 11.82 11.82
150 224 320 365 404 418 457 7.22 924 10.05 10.83 11.66 11.82 11.80 11.80
200 214 307 3587 395 415 449 7.19 913 10.00 1071 11.55 11.74 11.74 11.74
300 196 2.84 337 3.82 411 437 7.09 892 9.87 10.48 11.38 11.60 11.60 11.60
400 181 2.69 N 307 4.04 4.26 6.95 8.82 9.76 10.32 11.27 11.49 11.49 1149
500 171 258 315 370 398 416 6.85 873 9.63 10.20 11.18 11.41 1141 1141
1000 157 225 29 339 375 398 6.52 843 9.24 9.81 10.89 1111 111 1.1
2000 136 2.00 2.56 3.01 342 368 6.15 8.04 .85 9.41 10.58 10.80 10.80 10.80
3500 117 1.81 219 266 312 336 5.84 763 8.49 9.10 10.28 10.48 10.48 10.48
5000 1.04 1.65 2.06 245 287 317 5.60 7.34 8.20 8.86 10.03 10.26 10.26 10.26
7500 0.88 1.46 1.89 222 259 2.94 5.28 6.97 7.81 8.56 974 9.96 9.96 9.96
10000 0.78 1.32 1.76 2.06 243 217 5.03 6.73 7.51 8.31 9.49 9.72 9.73 9.73
15,000 0.64 1.14 1.57 184 218 281 4.64 6.27 7.05 792 910 937 937 937
20,000 0.56 1.02 1.43 169 2M 2.33 433 588 6.70 7.61 8.78 9.08 9.05 9.05
35,000 0.40 0.76 1.1 1.36 1.65 1.93 in 498 5.80 6.83 8.05 8.33 835 8.35
50,000 033 0.62 0.88 115 141 1.65 318 427 5.05 6.08 727 7.61 763 7.63
75,000 0.25 048 0.70 0.93 1.14 1.33 251 338 412 501 6.03 6.52 6.54 6.54
100,000 0.20 0.38 0.56 0.75 092 1.06 200 273 347 4325 516 565 568 568
166,121 0.12 0.24 0.35 0.46 0.57 0.67 1.26 1.73 227 299 383 4.03 4.08 4.08

Figure 140: Depth-area-duration values for Glen, MS March 1973

SPAS #1357 DAD Curves Zone 1
March 14 - 18, 1973
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Figure 141: Depth-area-duration chart for Glen, MS March 1973
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Incramantal Precipitation (inches)

SPAS 1357 Storm Center Mass Curve! Zone 1
March 14 (0700 UTC) - March 18 (0600 UTC), 1673
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Figure 143: Total storm isohyetal analysis for Glen, MS March 1973
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0800 UTC 15 Mar 73
CDC1 Meteorological Data
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Job I0: 195887 Job Start: Tue Sep 917:29:09 UTC 2014
Source 1 lat.: 34 840000 lon.: -88 400000 hgts: 0, 1500, 2880 m AGL
Trajectory Direction: Backward  Duration: 72 hrs
Vertical Motion Caloulation Method: Model Vertical Velocity
Meteorology: 0000Z 1 Mar 2073 - reanalyzis

Figure 144: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Glen, MS March 1973
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SPAS 1357 - March 1973 Storm Analysis
March 14, 1973
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Figure 145: In-place storm representative dew point analysis for Glen, MS March 14, 1973
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Storm Precipitation Analysis System (SPAS) For Storm #1227

General Storm Location: Louisville, MS

Storm Dates: April 11 (0700) - April 15 (0600), 1979

Event: Convective

DAD Zone 1

Latitude: 33.1042

Longitude: -88.8875

Max. Grid/Radar Rainfall Amount: 22.07"

Max. Observed Rainfall Amount: 22.00"

Number of Stations: 407 (204 Daily, 50 Hourly, 22 Hourly Pseudo, 131 Supplemental)
SPAS Version: 9.0

Base Map Used: A basemap/grid was created based on USGS isohyetal.
Spatial resolution: 30 seconds

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water @ Precip, |Water @
SPAS ELEW Water @ | Storm Byl Water @| Storm | Awail,
Storm 1D NAME LON LAT | Round Ta 30,0007 Elev. |Moisture| T, 30,000 Elev. |Moisture| IPMF
1227 1 LOWSVILLE -B8. 888 |33.104| 500 72.00 | 147 g1 2.350 7.0 | 2.B5" 013" 2720 1,16
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Storm 1227 - April 11 (0700 UTC) - April 15 (0600 UTC), 1979
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)

Area (mi?)

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

0.4 4.41 5.99 749 8.84 9.16 9.30 13.33 17.42 20.00 21.98 22.00 22.00 2207 2207
1 439 5.95 745 8.78 9.10 9.24 13.26 17.32 19.84 21.81 21.85 21.85 21.84 2184
10 432 5.85 7.33 8.64 8.95 9.08 13.06 17.07 19.34 21.24 2125 21.25 21.25 2125
25 417 573 77 8.51 8.82 9.01 12.99 16.97 18.90 20.60 20.63 20.63 20.63 20.63
50 3.96 558 6.99 8.35 8.67 8.83 12.74 16.79 18.58 20.13 20.16 20.16 20.16 20.16
100 3.64 534 6.70 8.02 8.36 B.55 12.36 16.43 18.15 19.68 19.71 19.71 19.71 19.71
150 343 5.16 6.45 T 8.11 8.32 12.05 16.07 17.83 19.34 19.35 19.35 19.35 19.35
200 3.27 5.01 6.25 756 7.90 8.13 11.78 1674 17.49 19.03 19.06 19.06 19.06 19.06
300 3.08 475 5.95 718 7.53 7T 11.27 15.16 16.90 18.51 18.53 18.53 18.53 18.53
400 295 453 570 6.84 717 7.46 10.82 14.68 16.42 18.10 18.13 18.14 18.14 18.14

500 2.85 435 551 6.58 6.91 7.18 10.42 14.26 16.02 17.74 Wi 17.78 17.78 17.78
1,000 257 37 4.86 5.68 5.98 6.26 9.23 12.78 14.52 16.48 16.63 16.65 16.65 16.65
2,000 228 3.22 4N 478 5.08 535 8.06 11.34 13.05 15.25 15.38 15.41 15.41 15.41
3.500 1.98 278 3583 4.09 4.39 4.65 6.96 10.03 11.80 13.99 14.13 14.21 14.21 14.21

5,000 1.75 248 3.16 3.66 3.95 421 6.22 9.10 1089 | 1310 | 1326 | 1342 | 1342 | 1342
7,500 1.48 212 268 3.14 3.39 3.59 5.29 7.95 9.73 197 | 12142 | 1228 | 1229 | 1229
10,000 1.28 182 228 269 292 313 4.80 7.03 8.83 102 | 1122 | 1144 | 1146 | 11.46
15,000 | 0.98 140 1.82 214 235 257 422 5.85 7.55 9.79 1002 | 1026 | 1029 | 10.29
20,000 | 0.79 112 144 1.70 2.00 231 3.80 5.23 6.75 8.87 9.13 9.47 9.52 9.52
35,000 | 0.51 0.72 1.06 133 1.60 183 2.96 4.09 510 6.99 7.37 7.69 777 777
50,000 | 0.36 0.56 0.86 1.07 1.29 146 240 3.26 410 5.80 6.20 6.46 6.55 6.55
75,000 | 024 0.40 0.60 0.75 0.89 1.03 172 228 288 414 478 5.03 5.14 514
87,823 | 0.21 0.34 0.52 0.65 0.77 0.88 148 1.98 252 3.62 418 4.45 453 453

Figure 146: Depth-area-duration values for Louisville, MS April 1979

SPAS #1227 DAD Curves Zone 1
April 11-15, 1979
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Figure 147: Depth-area-duration chart for Louisville, MS April 1979
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Figure 148: Mass curve chart for Louisville, MS April 1979
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Figure 149: Total storm isohyetal analysis for Louisville, MS April 1979

1208201



Source ¥ at 33.10N 8889 W

hPa

Page 134 of 516

NOAA HYSPLIT MODEL
Backward trajectories ending at 1200 UTC 12 Apr 79
CDC1 Meteorological Data
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This is not a NOAA product. It was produced by a web user.
Job 1D: 372778 Job Start: Wed Dec 7 04:11:29 UTC 2011

Source 1 lat.: 33.10 lon.: -88.89 hgts: 0, 1430, 3050 m AGL

Trajectory Direction: Backward
Vertical Motion Calculation Method:

uration: 72 hrs .
Model Vertical Velocity

Meteorology: 00002 01 Apr 2079 - reanalysis

Figure 150: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Louisville, MS April 1979
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SPAS 1227 - Loulsville, MS Storm Analysis
April 9-12, 1979
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Figure 151: In-place storm representative dew point analysis for Louisville, MS April 9-12, 1979
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Storm Precipitation Analysis System (SPAS) For Storm #1219

General Storm Location: Mountain View-Big Fork, AR
Storm Dates: December 1 (0600) - December 5 (0500), 1982
Event: Convective

DAD Zone 1

Latitude: 35.8708

Longitude: -92.1208

Max. Grid/Radar Rainfall Amount: 15.92"

Max. Observed Rainfall Amount: 15.59"

Number of Stations: 733 (524 Daily, 148 Hourly, 40 Hourly Pseudo, 21 Supplemental)
SPAS Version: 9.0

Base Map Used: Mean (1971-2000) PRISM July Precipitation
Spatial resolution: 0.30 sg-mi

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |'Water @ Precip, |Water @
SPAS ELEW Water @ | Storm Bl Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,0007 Elev. |Moisture| T, 30,000 Elev. |Moisture| IPMF
12191 BlG FORK -02.121 |35.871| BDO 72.00 | 247 0.18" 2.290 730 | 2.60° 0,19 2,410 1.05
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Storm 1219 - December 1 (0600 UTC) - December 5 (0500 UTC), 1982
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
Area (mi?) Duration {hours)
1 3 4 5 b 12 18 24 36 48 72 96 Total
0.4 241 4.47 534 593 6.19 6.73 9.97 13.40 14.55 1513 15.47 15.92 15.92
1 239 4.43 529 589 6.14 6.70 9.9 13.32 1447 15.05 15.40 15.80 15.30
10 233 4.32 517 574 6.00 6.62 9.76 1311 1427 14 87 15.21 15.59 15.59
25 229 4.24 5.06 563 587 648 9.58 12.94 14.20 14.79 15.14 15.51 15.51
50 223 414 4.96 552 577 6.27 9.37 12.70 14.09 14.74 15.02 15.43 1543
100 213 3.95 4.74 5.3 5.58 5.98 9.09 12.39 13.77 14.45 14.70 15.08 15.08
150 2.03 307 4.85 512 5 587 8.9 12.18 13.55 14.26 14.50 14.87 14.87
200 1.95 3.60 4.38 4.96 5.3 578 5.76 12.03 13.38 14.13 14.34 14.70 14.70
300 1.84 3.3 412 4.1 521 5.65 5.56 11.76 13.14 13.89 14.11 14.45 14.45
400 1.77 37 3.94 4.83 512 5.55 §.39 11567 12.96 13.73 13.95 14.29 14.29
500 1.71 3.04 3.81 4.39 5.04 548 5.26 1143 12.80 13.60 13.82 14.16 14.16
1,000 1463 2 66 345 4.02 475 520 783 10.94 12.30 13.12 13.34 13.65 13.65
2,000 1.36 2.3 312 3.66 4.33 479 7.36 1043 11.78 12.58 12.81 13.08 13.08
3,500 1.24 2.0 2.78 3.33 3.98 445 6.96 991 11.28 12.06 12.30 12.56 12.56
5,000 115 1.83 253 312 374 419 6.62 944 10.86 11.69 11.93 12.21 12.21
7,500 1.04 162 227 284 343 38r 6.19 8.84 10.32 117 11.42 11.68 11.68
10,000 0.95 153 212 2.66 320 361 584 8.39 9.81 10.74 11.01 11.28 11.28
15,000 0.83 134 1.88 2.39 285 326 530 761 9.01 9.98 10.25 10.54 10.54
20,000 073 1.20 1.73 221 262 3.00 485 6.99 837 9.38 9.70 10.01 10.01
35,000 0.55 0.96 143 1.83 216 252 412 585 713 8.14 8.47 8.81 8.81
50,000 045 082 123 1.59 1.88 222 364 513 6.37 i 7.60 7.92 7.92
75,000 032 0.62 0.94 122 1.47 1.80 299 422 536 6.27 6.54 6.85 6.35
100,000 0.26 0.50 0.73 0.95 1.16 1.40 240 35 4.52 543 575 6.05 6.05
138,276 0.20 0.37 0.55 0.7 0.86 1.05 1.82 2.66 3.49 4.34 4.72 4.95 4.95
Figure 152: Depth-area-duration values for Big Fork, AR December 1982
SPAS #1219 DAD Curves Zone 1
December 1 - December 5, 1982
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Figure 153: Depth-area-duration chart for Big Fork, AR December 1982
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Figure 154: Mass curve chart for Big Fork, AR December 1982
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Figure 155: Total storm isohyetal analysis for Big Fork, AR December 1982
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0000 UTC 03 Dec 82
CDC1 Meteorological Data

Source ¥ at 3587 N 92.12W

=
700 700
« 800
O | gs0 850
o ~u —H
988 = = i = = = ik 1000
18 12 06 0o 18 12 06 0o 18 12 06 0o
12/02 12/01 11/30
This is not a NOAA product. It was produced by a web user.
Job 10: 337080 Job Start: Mon Nov 28 16:43:29 UTC 2011

Source 1 lat.: 35.87 lon.: -92.12 hgts: 0, 1300, 2915 m AGL
Trajectory Direction: Backward uration: 72 hrs

Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 00002 01 Dec 2082 - reanalysis

Figure 156: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Big Fork, AR December 1982
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SPAS 1219 - Big Fork, AR Storm Analysis
Movember 30 - December 4, 1932
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Figure 157: In-place storm representative dew point analysis for Big Fork, AR Nov 30 — Dec 4, 1982
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Storm Precipitation Analysis System (SPAS) For Storm #1277

General Storm Location: Kentucky, Ohio River Valley

Storm Dates: February 12-16, 1989

Event: Synoptic

DAD Zone 1

Latitude: 36.9958

Longitude: -88.2625

Max. Grid Rainfall Amount: 13.20"

Max. Observed Rainfall Amount: 13.16"

Number of Stations: 1177 (795 Daily, 256 Hourly, 78 Hourly Pseudo, and 48 Supplemental)
SPAS Version: 9.5

Basemap: PRISM 30-yr Mean (1981-2000) February 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 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

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

Starm Representative Climatological Maximum
Precip. Precip.
Precip, [ Water @ Precip, [ Water @
5PAS ELEV Water @ | Storm Byail. |Water @| Storm | Avail
Storm 1D NAME LOMN LAT | Round T 30,000° Elev. |Mosture| T, 30,000 Elew. |Moisture| IPMF
1277_1 GILBERTSWVILLE -88.263 |36.995| 400 64,00 1.68° 0.o7" 1.610 5] 231" 0.09" 2.215 1.38




Page 143 of 516

Storm 1277 - February 12 (0700 UTC) - February 17 (0600 UTC), 1980
MAXIMUM AVERAGE DEFTH OF PRECIPITATION (INCHES)

4 Duration [hours)

e v 1 2 3 4 5 [ 12 18 M 36 4z L 26 120 Total
0.4 1.54 245 333 426 487 5.12 T.38 87 .40 9.2 112 13.05 122 13.20 1320
1 153 245 333 425 4 BS 512 ra B 337 973 M08 | 130 1394 LR 1314
10 152 243 330 421 487 5.07 132 827 9.29 9.72 09 | 1291 1104 1304 1304
25 152 242 38 415 4.80 5.05 129 B3 8.7 959 10.95 12.87 12.00 13.00 13.00
50 1.52 241 37 LRI 4.79 504 7.8 822 924 ELT 1052 258 1297 1297 1247
100 1.50 23 in 405 463 489 7.16 811 9.10 951 1081 12.70 1283 1283 12.83
150 1.46 22 N 386 442 486 6,95 TEa 886 4926 10.56 1242 12 58 1256 1258
00 1.41 22 in 364 416 440 LR 762 B.58 9.00 1033 12.21 1236 12.36 12.36
300 132 2.26 318 343 I 402 £29 T8 .18 855 003 | 1189 1204 1204 12.04
400 1.25 23 311 342 385 1.9 6.02 6.59 | 841 9.85 11.68 1182 11.82 11.82
500 123 219 s 335 360 130 5.83 682 112 823 T 11.51 1166 11 66 1166

1,000 1.15 202 2713 303 338 168 £33 B35 718 774 9.29 102 "7 a7 n
2,000 1.08 183 237 274 3m 132 495 580 613 T E.B8 10.61 iy rr 0.7

3.500 038 162 210 251 278 110 458 554 637 6.54 850 1027 1044 1044 10.44
3,000 030 150 198 2.36 264 M 434 528 E03 6.58 B21 nwn 0 1m0 020
7.500 0.7a 1.35 181 247 242 274 40 £.00 5TT 625 .88 0G5 038 o8 88
10,000 0.7 125 1649 2.04 23 259 375 474 5.51 6.02 157 836 9.62 562 5 62
135,000 .62 111 152 184 212 240 338 4.3 506 5457 o7 B85 il 11 LR ]
20,000 P 100 138 16% 199 226 ER T 4. 08 467 526 ] B40 866 BEE B 66
5,000 0.42 0.78 111 1.40 166 181 M 352 388 4151 590 Ta4 1.76 1.7 176
), 0. 065 052 116 141 163 243 314 3.56 4 5N BB 716 77 v

75,000 0.26 G489 {1 ] 8.9 111 129 2.09 268 108 36T 472 E 06 638 B30 639
100,000 0.20 0.39 056 0.7 058 103 1.78 2.35 1z in 421 5.4 576 £.60 580
#33,463 0.03 017 025 033 040 045 0.88 124 148 1.86 238 108 333 345 45

Figure 158: Depth-area-duration values for Gilbertsville, KY February 1989

SPAS #1277 DAD Curves Zone 1
February 12-17, 1989
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Figure 159: Depth-area-duration chart for Gilbertsville, KY February 1989
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Figure 160: Mass curve chart for Gilbertsville, KY February 1989
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Figure 161: Total storm isohyetal analysis for Gilbertsville, KY February 1989
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Job 1D: 365268 Job Start: Fri Jun 14 23:21:27 UTC 2013
Source 1 lat.: 37.00 lon.: -88.26 hgts: 0, 1330, 2910 m AGL
Trajectory Direction: Backward uration: 72 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 00007 01 Feb 2089 - reanalysis

Figure 162: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Gilbertsville, KY

February 1989
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SPAS 1277 Storm Analysis
February 9-13, 1989
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Figure 163: In-place storm representative dew point analysis for Gilbertsville, KY February 9-13, 1989
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Storm Precipitation Analysis System (SPAS) For Storm #1244

General Storm Location: Mainly Kentucky and Tennessee.
Storm Dates: February 28 - March 4, 1997

Event: General storm

DAD Zone 1

Latitude: 38.1000

Longitude: -85.6700

Max. Grid Rainfall Amount: 13.51

Max. Observed Rainfall Amount: 13.04

Number of Stations: 872 (435 Daily, 118 Hourly, 0 Hourly Estimated, 48 Hourly Pseudo, 252 Supplemental,
and 19 Supplemental Estimated)

SPAS Version: 9.5

Basemap: PRISM Mean (1971-2000) March precipitation and SPAS ippt precipitation
Spatial resolution: 36 seconds (~ 0.40 mi®)

Radar Included: Yes

Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on WDT NEXRAD data (unblocked) and extensive gauge data,
we have a very high degree of confidence in the results. There were a few areas of radar beam blockage in the
domain, these areas were adjusted using a beam blockage mask. The radar blocked areas did not affect the
SPAS analysis. The Southeastern region was not included in the DAD, these region did not have radar

coverage and the results are not completely accurate so they were not included in the analysis.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water i@ Precip, [Water @
SPAS ELEW Water @ | Storm Bl |water @| storm | Avail
Storm 1D NAME LOMN LAT | Round T 30,0007 Elev. |Moisture| T, | 30,000 Elewv. |Moisture| IPMF

1244 1 LOLINSVILLE -85.670 |38.100| 600 | 68.530 | 1.107 13" 1.970 0.0 ) 225" 013" 2120 1.08
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Storm 1244 - February 28 (0700 UTC) - March 4 (0500 UTC), 1997
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
Durarion fhousrs)

Aroa {mit) 1 z 3 4 5 & 12 18 b b3 48 72 % Total
0.4 106 305 137 488 51 542 725 I 10 94 260 12.61 13,51 1251 13 61
1 o ang ¥ 483 506 53 T2 3 88 10 87 1252 1253 13.40 1340 1340
10 a7 380 an ] 404 [F7) T 06 kG 1072 ne [FED 1315 1315 13 15
5 [+ 6T 40 ] ETH ] & 08 [EE] 10.65 1224 (] 13 04 304 1304

a0 | a5 | 358 ] 390 443 488 5.16 Gh2 | B85 ) MW0E1 | n21d | 1210 12.85 12 55 12.85
100 256 346 ] 13 477 503 bl B ER 1052 L) 1169 1267 1257 12 67
150 315 331 an 475 LEE 457 B 5 FEH 10.39 17 1178 1257 1257 1257
I 243 330 36 417 458 = [T 86 10.30 &R 1168 12.45 1245 1245
300 ] 318 15] ) FyT] 168 B T892 0.7 14 1149 1228 1778 1228

40 718 307 344 Fan 112 L EE [ T.75 1004 113 1137 1216 1716 1236
500 210 206 138 FET L1 445 506 TE2 5.5 2% 1127 12 06 1206 12 06
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5 00 108 172 ] T FT 127 461 6.0 KL 970 574 10 68 10 68 10 88
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Figure 164: Depth-area-duration values for Louisville, KY February 1997
SPAS #1244 DAD Curves Zone 1
Feb. 28 - Mar. 4, 1997
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Figure 165: Depth-area-duration chart for Louisville, KY February 1997
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Figure 166: Mass curve chart for Louisville, KY February 1997
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Figure 167: Total storm isohyetal analysis for Louisville, KY February 1997
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NOAA HYSPLIT MODEL
Backward trajectories ending at 1200 UTC 01 Mar 97
CDC1 Meteorological Data
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This is not a NOAA product. It was produced by a web user.
Job 1D: 374196 Job Start: Tue Jul 10 16:18:39 UTC 2012
Source 1 lat.: 38.10 lon.: -85.67 hgts: 0, 1260, 2870 m AGL
Trajectory Direction: Backward uration: 72 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 00002 01 Mar 2097 - reanalysis

Figure 168: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Louisville, KY February 1997
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SPAS 1244 Louisville, KY Storm Analysis
Feb. 26-28 1997
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Figure 169: In-place storm representative dew point analysis for Louisville, KY February 26-28, 1997
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Storm Precipitation Analysis System (SPAS) For Storm #1228

General Storm Location: Eastern Kansas, Northeastern Oklahoma and western Missouri
Storm Dates: June 26 — July 1, 2007

Event: Mesoscale Convective System (MCS)

DAD Zone 1 (entire domain)

Latitude: 37.63

Longitude: -96.05

Max. Grid Rainfall Amount: 25.50”

Max. Observed Rainfall Amount: 21.40” (FALL RIVER, KS)

Number of Stations: 509 (175 Daily, 68 Hourly, 0 Hourly Estimated, 1 Hourly Estimated Pseudo, 60 Hourly
Pseudo, 205 Supplemental, and 0 Supplemental Estimated)

SPAS Version: 9.0

Basemap: PRISM Mean (1971-2000) June precipitation
Spatial resolution: 36 seconds (~0.38 mi®)

Radar Included: Yes (no outages)
Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: Given the unblocked, clean and QC’ed radar data coupled with relatively extensive
gauge data, we have a very high degree of confidence in the results. No supplemental estimated stations were

warranted in this analysis.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water @ Precip. |Water @
SPAS ELEW Water @ | Storm Bail. |Water @| Storm | Avail
Storm 1D NAME LOMN LAT | Round T 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

1228_1 FALL RIVER -06.050 |37.630| S0 | 7e.50 | 3.00° 024" 2.830 800 | 3.60" o.27" 3.330 1.18
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Storm 1228 - June 28 (0200 UTC) - July 2 (0000 UTC), 2007
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)

Area (mi?)

1 2 3 6 12 18 24 36 48 72 77 84 96 Total

0.4 4.68 584 6.60 9.12 11.37 14.71 14.90 17.71 22.65 2542 23.42 2545 25.50 25.50
1 4.60 578 6.53 9.04 11.25 1457 14.75 17.54 22.47 25.26 23.25 25.29 2532 25.32
10 415 5.50 6.28 8.78 10.95 14.04 14.27 1711 21.82 2485 22.83 2487 249 2491
25 307 499 6.01 5.49 10.71 13.68 13.93 16.69 20.93 23.99 22.50 24.02 24.08 24.08
50 3.44 4.66 5.69 8.16 10.54 13.31 13.59 16.33 19.97 229 22.03 23.058 2317 2317
100 3.10 424 515 7.64 10.23 12.75 13.06 156.74 18.37 21.76 21.37 21.95 2210 2210
150 2.89 3.99 4.1 727 9.94 12.26 12.59 15.21 17.59 2111 20.94 21.33 2149 2149
200 272 3.80 4.70 6.99 9.65 11.82 12.15 14.78 17.12 20.66 20.57 2091 21.07 21.07
300 2.49 3.52 4.38 6.50 9.14 11.19 11.58 1417 16.48 20.05 20.02 20.33 20.48 20.48
400 2.29 3.30 412 6.13 8.68 10,77 11.19 13.75 16.04 19.63 19.57 19.92 20.07 20.07
500 214 313 3.92 5.87 8.32 10.44 10.91 13.38 15.64 19.29 19.23 19.60 19.75 19.75

1,000 1.65 2.60 3.29 4.90 721 9.25 10.04 12.26 14.27 18.06 17.99 18.47 18.64 18.64
2,000 121 2.08 2.67 4.02 6.20 7.85 3.94 10.95 12.76 16.53 16.46 17.08 17.30 17.30
3,500 0.93 1.70 220 3.37 5.44 6.97 7.91 9.75 11.43 15.07 14.98 15.76 15.97 15.97

5,000 0.80 1.46 1.92 3.00 4.94 6.38 7.26 9.04 10.64 14.00 14.03 14.81 15.06 15.06
7,500 0.67 123 1.61 253 435 5.69 6.50 8.14 9.69 12.78 12.85 13.64 13.87 13.87
10,000 0.55 1.03 1.41 2.24 3.89 5.16 5.93 7.53 8.97 11.85 11.99 12.68 12.94 12.94
15,000 041 077 1.05 1.80 323 4.37 513 6.53 7.83 10.52 10.72 11.36 11.59 11.59
20,000 0.34 0.63 0.84 1.47 277 3.80 4.46 5.83 7.04 9.49 9.72 10.24 10.50 10.50
35,000 0.22 0.42 0.56 0.94 177 252 312 427 533 7.33 7.54 7.94 8.19 8.19
50,000 0.15 0.29 0.41 0.70 132 1.90 2.33 3.18 3.98 5.59 5.80 6.17 6.40 6.40
65,762 0.12 0.23 0.31 0.55 1.03 1.48 1.87 251 3.15 4.44 4.59 4.91 5.10 5.10

Figure 170: Depth-area-duration values for Fall River, KS June 2007

SPAS #1228 DAD Curves Zone 1
June 28 - July 2, 2007
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Figure 171: Depth-area-duration chart for Fall River, KS June 2007
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SPAS 1228 Storm Center Mass Curve Zone 1
June 28 (200UTC) to July 2 (0UTC), 2007
Lat: 37.63 Lon: -96.05
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Figure 172: Mass curve chart for Fall River, KS June 2007
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Figure 173: Total storm isohyetal analysis for Fall River, KS June 2007
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NOAA HYSPLIT MODEL
Backward trajectories ending at 1200 UTC 28 Jun 07
CDC1 Meteorological Data
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This is not a NOAA product. It was produced by a web user.
Job 1D: 3868092 Job Start: Tue Jan 17 15:24:11 UTC 2012
Source 1 lat.: 37.63 lon.: -96.05 hgts: 0, 1160, 2790 m AGL
Trajectory Direction: Backward uration: 72 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 00002 01 Jun 2007 - reanalysis

Figure 174: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Fall River, KS June 2007
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SPAS 1228 - Welda, KS Storm Analysis
June 25-28, 2007
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Figure 175: In-place storm representative dew point analysis for Fall River, KS June 25-28, 2007
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Storm Precipitation Analysis System (SPAS) For Storm #1242

General Storm Location: Mainly Missouri, lllinois, and northern Arkansas.
Storm Dates: March 17-20, 2008

Event: General storm

DAD Zone 1

Latitude: 37.155

Longitude: -91.445

Max. Grid Rainfall Amount: 15.09

Max. Observed Rainfall Amount: 15.10

Number of Stations: 1142 (474 Daily, 242 Hourly, 0 Hourly Estimated, 32 Hourly Pseudo, 390 Supplemental,
and 4 Supplemental Estimated)

SPAS Version: 9.5

Basemap: PRISM Mean (1971-2000) March precipitation plus Stage IV 48-hr total rainfall
Spatial resolution: 36 seconds (~ 0.40 mi®)

Radar Included: Yes

Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on WDT NEXRAD data (unblocked) and extensive gauge data,
we have a very high degree of confidence in the results. There were a few areas of radar beam blockage in the
domain, these areas were adjusted using a beam blockage mask. The radar blocked areas did not affect the
SPAS analysis.

Storm Representative Climatological Maximum
Precip Precip,
Precip. | Water @ Precip. | Water @
ELEV Water @ | Storm Aail Water @ | Storm Bl
NAME LON LAT Raund g 30,000° Elev. | Molsture Ty jo,no0’ Elew. | Moksture | 1PMF
ALLEY SPRING 91.845 | 37115 00 156,00 L.aE" a7 1.6590 710 | L3S (LRl 2.160 1.28
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Storm 1242 - March 17 (0700 UTC) - March 20 (0600 UTC), 2008
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)

Area (mi?)

1 2 3 4 5 6 12 18 24 36 48 i2 Total

0.4 223 329 443 537 5.56 6.18 9.07 11.32 13.32 14.66 15.08 15.09 15.09
1 219 3.24 4.39 .31 5.51 6.13 9.00 11.26 13.24 14.55 14.98 14.97 14.97
10 1.98 3N 423 510 529 5.89 8658 11.10 13.03 14.29 14.73 14.70 14.70
25 1.86 2.96 4.05 4.81 5.02 557 8.42 11.04 12.96 14.03 14.47 14.47 14.47
50 1.70 2.83 39 4.51 4.87 528 8.24 10.99 12.90 13.82 14.27 14.27 14.27
100 1.60 2.69 3.74 4.22 4.53 4.95 8.02 10.81 12.71 13.67 14.06 14.07 14.07
150 153 2.58 3.60 4.03 4.28 4.76 7.86 10.64 12.56 13.50 13.88 13.89 13.89
200 1.49 2.50 348 3.89 41 461 7.1 10.47 12.39 13.38 13.72 13.73 13.73
300 1.42 2.38 3.30 3.69 39 4.38 748 10.20 1213 13.11 13.48 13.49 13.49
400 1.38 2.30 37 3.55 377 4.22 7.29 9.98 11.92 12.94 13.26 13.27 13.27
500 1.34 224 3.07 3.44 3.67 410 713 9.78 11.75 12.77 13.10 13.10 13.10
1,000 1.24 2.05 277 312 335 376 6.52 9.05 11.16 12.24 12.54 12.55 12.55
2,000 113 1.87 247 2.80 3.03 N 5.93 8.20 10.49 11.63 11.92 11.94 11.94
3,500 1.01 1.72 224 255 277 N b48 7.66 9.81 11.03 11.34 11.36 11.36

5,000 0.92 1.61 207 2.36 259 29 521 7.35 9.39 10.59 10.94 10.96 10986
1,500 0.82 1.46 1.89 217 2.39 2.69 4.88 6.93 8.76 10.06 10.40 10.42 10.42

10,000 0.75 1.35 1.74 203 226 2.56 4.65 6.60 8.32 9.59 9.94 9.95 9.95
15,000 0.65 1.18 1.54 1.82 2.07 2.39 4.34 6.14 7.61 8.97 9.3 9.33 9.33
20,000 0.58 1.07 1.40 1.68 1.95 225 4.09 877 715 8.48 8.81 8.84 6.04
35,000 0.45 0.84 1.15 1.43 1.69 1.98 364 510 6.26 7.56 7.88 7.90 7.90
50,000 0.37 0.70 0.99 1.26 1.54 1.80 N 4.64 574 6.94 7.22 7.26 7.26
75,000 0.29 0.56 0.g2 1.08 1.32 1.487 29N 4.05 5.02 6.16 6.41 6.46 6.46
100,000 0.23 0.46 0.68 0.90 11 132 2583 349 4.3 534 587 5.66 5.66
173,009 0.15 0.28 0.42 0.54 0.67 0.80 1.55 2.18 272 3.52 3.79 3.94 3.94

Figure 176: Depth-area-duration values for Alley Spring, MO March 2008

SPAS #1242 DAD Curves Zone 1
March 17 - March 20, 2008
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Figure 177: Depth-area-duration chart for Alley Spring, MO March 2008
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SPAS 1242 Storm Center Mass Curve Zone 1

March 17 (700UTC) to March 20 (600UTC), 2008
Lat: 37.155 Lon: -91.445
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Figure 178: Mass curve chart for Alley Spring, MO March 2008
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Figure 179: Total storm isohyetal analysis for Alley Spring, MO March 2008
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NOAA HYSPLIT MODEL
Backward trajectories ending at 1200 UTC 18 Mar 08

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

Job 10: 3811786 Job Start: Mon Jun 25 19:44:11 UTC 2012
Source 1 lat.: 37.16 lon.: -91.45 hgts: 0, 1280, 2880 m AGL

Trajectory Direction: Backward

uration: 72 hrs

Vertical Motion Calculation Method:

Model Vertical Velocity

Meteorology: 00002 01 Mar 2008 - reanalysis

Figure 180: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Alley Spring, MO March 2008
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SPAS 1242 Alley Spring, MO Storm Analysis
March 15-18, 2008
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Figure 181: In-place storm representative dew point analysis for Alley Spring, MO March 15-18, 2008
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Storm Precipitation Analysis System (SPAS) For Storm #1218

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)

Number of Stations: 447 (59 Daily, 48 Hourly, 0 Hourly Estimated, 0 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.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water @ Precip. |Water @
SPAS ELEW Water @ | Storm Bail. |Water @| Storm | Avail
Storm 1D NAME LOMN LAT | Round T 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

12181 DOLGLASVILLE -B4.760 (33.870| 900 | 7600 | 2.99° 023" 2.760 S 3.3 0.25" 2.970 1.08
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Storm 1218 - September 19 (1300 UTC) - September 22 (1200 UTC), 2009
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
Area (mi?) Duration {hours)
1 2 3 6 12 18 24 36 43 72 Total
0.4 594 5.82 12.95 17.36 20.31 21.07 2282 23.83 24.95 2837 25.37
1 587 5.49 12.53 17.14 20.06 20.69 2224 23.55 2469 2510 25.10
10 4.89 7.22 10.34 14.92 18.82 19.25 20.85 22.80 239 2434 24.34
25 410 6.42 9.02 13.03 17.75 18.29 2024 2225 231 2367 23.67
50 N 570 7.90 11.87 16.82 17.60 19.63 21.53 2239 22.89 22.89
100 274 5.01 6.72 10.55 15.59 16.53 18.80 20.50 21.19 21.74 21.74
150 246 451 6.03 9.74 14.75 15.77 15.02 19.69 20.35 20 20.91
200 232 411 558 9.19 14.02 1517 17.29 18.94 19.55 2015 20.15
300 215 357 501 8.26 12 .83 14 .07 16.17 17.73 18.30 18.90 18.90
400 200 338 4 65 7.70 1187 13.10 1524 16.64 17.20 17.89 17.89
500 187 324 431 77 10.99 12.29 14 38 1582 16.37 17.07 17.07
1,000 146 266 333 545 8.26 977 11.70 12.93 13.52 14.36 14.36
2,000 1.06 2.01 261 3.78 5.68 7.67 913 10.29 10.96 11.79 11.79
3,500 0.74 1.46 1.99 2.85 4.02 6.05 7.18 8.35 9.03 9.87 9.87
5,000 0.57 1.10 1.61 242 3.16 513 6.04 7.06 7.7 8.74 8.74
1,500 0.42 0.80 1.7 1.86 248 3.98 478 567 617 7.18 7.18
10,000 0.33 0.64 0.94 148 2.0 326 in 4.61 5.02 6.09 6.09
10,922 0.31 0.59 0.87 1.37 1.89 3.06 3.68 433 4.71 5.72 5.72
Figure 182: Depth-area-duration values for Douglasville, GA September 2009
SPAS #1218 DAD Curves Zone 1
September 19 - September 22, 2009
100,000 —TTS
—— 2-hour
10,000 - —— 3-hour
B-hour
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Figure 183: Depth-area-duration chart for Douglasville, GA September 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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Figure 184: Mass curve chart for Douglasville, GA September 2009
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350N

440N

Total 72-hour Rainfall (Inches)
09/19/2009 1300 UTC - 09/22/2009 1300 UTC

SPAS #1218

Rainfall in Inches

[ RR= [Jasi-500 [ esi-oo0 [l 1501-1600 ® Daily —(_1 '
W ioz-150[]sm-55 oo -os0 [ 1601-1700 = Hourly ]

W si-200[]s51-600 [0 os51-1w000 [ 701-1200 8 Hourly Pseudo

Bl 201-250 [0 6.01-650 [ 10.01- 1100 [ 18.01-19.00 + Supplemental

B z51-300 [ e51-700 [l 11.01-1200 [ 1901-2000 ¢ Supplemental Estimated
B 201-250 [ 7.01 - 7.50 [l 12.01-13.00 O] 20.01 - 22,00 [] DAD Zones

Ol z51-400 [ 7.51-c00 [ 1301- 1400 ] 2201 - 2400

[] 4.01-4.50 [ s.01-250 [ 14.01-15.00 [] 2401 - 28600 ?E&#'

Figure 185: Total storm isohyetal analysis for Douglasville, GA September 2009
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0000 UTC 21 Sep 09
CDC1 Meteorological Data

{ : Y :El !I 3
P 3

750 750
800

850 850
900
~—w 950

B Hope T T {000

18 12 o6 00 18 12 068 00 18 12 06 0O

09/20 09/19 09/18
This is not a NOAA product. It was produced by a web user.
Job 1D: 349862 Job Start: Wed Sep 21 21:18:14 UTC 2011

Source 1 lat.: 33.87 lon.: -84.76 hgts: 0, 1280, 2330 m AGL
Trajectory Direction: Backward uration: 72 hrs

Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 00002 01 Sep 2009 - reanalysis

Figure 186: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Douglasville, GA

September 2009
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SPAS 1218 - Dew Point Temperature (F)
September 18-22, 2009
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Figure 187: In-place storm representative dew point analysis for Douglasville, GA
September 18-22, 2009
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Storm Precipitation Analysis System (SPAS) For Storm #1208

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 sq-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.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |'Water @ Precip, |Water @
SPAS ELEW Water @ | Storm Byl |water @| Storm | Avail
Storm 1D NAME LOMN LAT | Round Tu 30,0007 Elev. |Moisture| T, 30,000 Elewv. |Moisture| IPMF

1208 _1 WARMER PARK -86.906 |36.061) 600 | 75.00 | 1.B57 015" 2.700 e 3T 0,167 2,905 1.08




Page 173 of 516

Storm 1208 - May 1 (0100 UTC) - May 3 (1200 UTC), 2010
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)

Area (mi?)

1 2 3 4 5 6 12 18 24 36 48 60 Total

0.4 463 6.50 §.92 11.04 12.01 15.31 1777 18.33 18.39 19.35 19.66 19.71 19.71
1 4.59 6.48 8.89 10.99 11.95 16.22 17.69 18.24 18.30 19.24 19.57 19.63 19.63
10 444 6.36 .81 10.73 M.77 14.96 17.44 18.01 18.06 19.03 19.28 19.41 19.41
25 429 6.20 8.60 10.42 11.56 14.66 17.18 17.74 17.81 18.87 19.08 19.19 19.19
50 4.04 5.93 8.25 10.09 M. 14.11 16.69 17.27 17.34 18.67 18.689 18.98 18.98
100 372 5.50 772 9.51 10.73 13.20 15.89 16.55 16.64 18.30 18.60 18.69 18.69
150 3.58 5.18 7.37 9.17 10.42 12.61 15.35 16.03 16.14 18.00 18.37 18.47 18.47
200 343 4.96 710 5.69 10.19 12.18 14.98 15.64 15.78 17.77 18.19 18.30 18.30
300 3.16 4.65 6.72 845 9.80 11.55 14.45 15.09 15.27 17.43 17.93 18.04 18.04
400 2.96 4.42 6.44 8.08 9.42 11.06 14.07 14.71 14.91 17.18 17.72 17.83 17.83
500 2.80 4.25 6.18 T.74 9.07 10.62 13.73 14.40 14.63 16.99 17.54 17.66 17.66

1,000 2.26 3.65 5.24 6.69 7.80 9.04 12.57 13.29 13.64 16.38 16.92 17.03 17.03
2,000 1.79 3.08 419 543 6.44 7.50 11.19 12.07 12.63 16.72 16.25 16.35 16.35
3,500 1.55 2mMm 348 4.50 545 6.34 9.96 11.03 11.65 14.98 15.56 15.66 15.66
5,000 1.37 2.44 3.06 3.95 4.85 5.60 9.25 10.29 10.91 14.28 14.89 14.98 14.98
7,500 1.15 2.09 2 334 413 4.72 8.24 9.28 9.90 13.24 13.85 13.95 13.95

10,000 0.99 1.84 243 294 362 4.14 741 8.46 9.08 12.39 13.02 13.12 13.12
15,000 0.78 1.49 203 244 299 3.38 6.24 7.29 7.92 11.16 11.87 11.95 11.95
20,000 0.66 127 177 216 2.60 2.94 5.56 6.53 7.16 10.28 11.05 11.14 11.14
35,000 0.44 0.86 1.25 1.60 1.91 2.24 419 515 570 8.39 9.26 9.35 9.35
50,000 0.32 0.62 0.91 147 1.41 1.68 3T 4.08 4.63 6.64 T.63 7.75 7.75

23,737 0.30 0.58 0.85 1.09 1.32 1.87 2.97 3.83 4.34 .22 7.25 7.38 7.38

Figure 188: Depth-area-duration values for Warner Park, TN May 2010

SPAS #1208 DAD Curves Zone 1
May 1-3, 2010
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Figure 189: Depth-area-duration chart for Warner Park, TN May 2010
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Figure 190: Mass curve chart for Warner Park, TN May 2010
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Figure 191: Total storm isohyetal analysis for Warner Park, TN May 2010
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Figure 192: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Warner Park, TN May 2010
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Backward trajectories ending at 2300 UTC 01 May 10

CDC1 Meteorological Data

Source ¥ at 36.06 N 8691 W

-60
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8
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This is not a NOAA product. It was produced by a web user.
Job 1D: 319547 Job Start: Wed Se
Source 1 lat.: 36.06 lon.: -86.91 hgts: 0, 1250, 2300 m AGL
Trajectory Direction: Backward uration: 72 hrs

Vertical Motion Calculation Method: Model Vertical Velocity

Meteorology: 00002 01 May 2010 - reanalysis

21 16:17:45 UTC 2011
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SPAS 1208 - Dew Point Temperature (F)
April 29 - May 2, 2010
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Figure 193: In-place storm representative dew point analysis for Warner Park, TN April 29 — May 2, 2010
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Storm Precipitation Analysis System (SPAS) For Storm #1530

General Storm Location: Guadalupe Pass, TX (37.0, -108.0, 30.0, -102.0)
Storm Dates: September 10-14, 2013 (84-hours)

Event: Synoptic

DAD Zone 1

Latitude: 32.035

Longitude: -104.555

Max. Grid Rainfall Amount: 18.34”

Max. Observed Rainfall Amount: 15.76” Guadalupe Pass, TX
DAD Zone 2

Latitude: 34.595

Longitude: -104.475

Max. Grid Rainfall Amount: 9.63”

Max. Observed Rainfall Amount: 8.29” Sumner Lake, NM
DAD Zone 3

Latitude: 35.685

Longitude: -105.435

Max. Grid Rainfall Amount: 9.95”

Max. Observed Rainfall Amount: 8.70” Wesner Springs, NM
DAD Zone 4

Latitude: 32.145

Longitude: -105.995

Max. Grid Rainfall Amount: 11.94”

Max. Observed Rainfall Amount: 7.83” Chaparral, NM
Number of Stations: 910

SPAS Version: 10

Base Map Used: us_ppt_in_map_1961_1990_usda_northamerica
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Spatial resolution: 00:00:36
Radar Included: Yes
Depth-Area-Duration (DAD) analysis: Yes

Degree of confidence in results: This analysis was based on an abundance of hourly data, daily data,
supplemental station data and one hourly estimated station at the storm center. We have a good degree of
confidence for the station based storm total results. The spatial pattern is dependent on the basemap
(us_ppt_in_map_1961_1990_usda_northamerica). There is a high degree of confidence with the timing based
on the several hourly and hourly pseudo stations. Some daily stations were moved to supplemental due to
timing issues or removed due to erroneous storm precipitation observations. Additional details can be found in
the “Read_Me_1530.docx” file. The Guadalupe Pass hourly station had missing data at the beginning and end
of the ippt 144 hour period, but captured the main precipitation event. After consideration and several runs, an
hourly estimated pseudo (HEP) station was not used instead of the Guadalupe Pass station.

Due to beam blockage issues, some of the hourly precipitation intensities, at the storm center, were likely high.
An hourly estimated (HE) station was created at the SPAS storm center from its mass curve with radar index
hours 34, 42, 49 and 52 estimated from nearby stations (see below). Also, a supplemental station was created
near the original SPAS created storm center in order to control the overall magnitude of the storm (highest
observation near storm center was 15.76 inches; SPAS without supplemental at storm center was about 20
inches due to beam blockage issues). This SPAS storm center supplemental station was set to 17.50 inches
(over the radar period), which was the approximate difference between the 20 inch storm center and 15.76 inch
highest observation.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, [ Water @ Precip, [ Water @
5PAS ELEV Water @ | Storm Byail. |Water @| Storm | Avail
Storm 1D NAME LOMN LAT | Round T 30,000° Elev. |Mosture| T, | 30,000 Elew. |Moisture| IPMF

1530_1 GLIADALLIPE PASS -104.555|32.035| 4,000 | 7400 | 2.73° 0.8 1.B60 5.0 | 344" 1.03" 2.410 1.30




Page 180 of 516

Storm 1530 Zone 1 - Sep. 10 (1300 UTC) - Sep. 14 (0000 UTC), 2013

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)

areasgqmi 1 2 3 4 = 6 12 18 24 36 48 72 84 Total
0.4 227 3.93 5.06 5.89 6.43 7.46 12.05 | 1415 | 1559 | 16.76 | 17.71 | 18.34 | 18.34 | 18.34
1 224 3.88 5.00 5.83 6.35 .41 11.91 | 14.00 | 1542 | 16.59 | 17.54 | 1815 | 18.15 | 18.15
10 216 363 4.74 564 6.28 7.29 1161 | 1365 | 1481 | 1593 | 16.83 | 1744 | 1744 | 1744
25 213 343 456 k.56 6.21 7.20 1162 | 1341 | 1437 | 1552 | 1635 | 16.98 | 16.98 | 16.98
50 2.08 N 4.40 5.39 6.07 7.00 1126 | 1315 | 1407 | 1518 | 1599 | 1662 | 16.62 | 16.62
100 1.96 312 419 5.09 584 6.70 11.04 | 1274 | 13.73 | 14.85 | 15.63 | 16.24 | 16.24 | 16.24
150 1.85 295 4.01 4.89 567 6.51 10.88 | 12.51 | 1344 | 1454 | 1532 | 1590 | 15.90 | 1590
200 1.74 2.80 3.86 4.73 EE3 6.33 10.76 | 1232 | 1322 | 1431 | 1510 | 1565 | 1565 | 1565
300 157 2.60 363 4.49 529 6.05 1052 | 12.08 | 1288 | 13.90 | 1473 | 15621 | 1521 | 1521
400 1.45 245 345 4.30 5.07 5.80 10.30 | 11.82 | 1259 | 13.56 | 1438 | 14.83 | 14.83 | 14.83
500 1.35 232 3.29 410 4.85 5.59 10.08 | 11.56 | 1227 | 1347 | 13.94 | 1440 | 1436 | 14.36
1,000 1.02 1.86 262 3.28 3.94 4.60 8.38 9.62 1027 | 11.07 | 1179 | 1221 | 1221 | 1221
2,000 0.77 1.35 1.90 241 290 344 6.48 748 8.09 8.77 9.39 9.75 9.75 9.75
3,500 0.64 1.03 148 1.90 229 2.66 5.06 5.98 6.57 718 7.7 8.01 5.04 8.04
5,000 0.53 0.88 1.25 1.62 1.94 223 4.22 514 5 6.26 6.74 7.01 7.05 7.05
7,500 043 0.69 0.99 1.30 1.55 1.79 3.38 418 4. 65 512 h.59 554 594 £.94
10,000 0.35 0.55 0.80 1.08 1.31 1.52 2.81 353 3.98 443 4.85 5.07 515 515
15,000 0.25 04 0.60 0.81 0.98 114 210 2.65 299 337 381 4.02 4.09 4.09
19,842 0.20 0.34 0.49 0.66 0.50 0.93 1.72 217 2.45 278 347 3.33 3.39 3.39

Figure 194: Depth-area-duration values for Guadalupe Pass, TX September 2013
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Figure 195: Depth-area-duration chart for Guadalupe Pass, TX September 2013
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Incrernental Precipitation (inches)

20

0.0

SPAS 1530 Storm Center Mass Curve: Zone 1

September 10 (1300 UTC) - September 14 (0000 UTC), 2013

Lat: 32.04 Lon: -104.56

R Incremental

—Accumulated

18.34"

“I.ll.ll,l-.-ll
&1

41
Index Hour

81

20

T 10

wn

Accumulated Precipitation (inches)

Figure 196: Mass curve chart for Guadalupe Pass, TX September 2013
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Figure 197: Total storm isohyetal analysis for Guadalupe Pass, TX September 2013
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NOAA HYSPLIT MODEL
Backward trajectories ending at 1800 UTC 12 Sep 13
CDC1 Meteorological Data

Source * at 32.04 N 104.56 W

hPa

12 06 00 18 12 06 00 18 12 06 18
09/12 09711 09110
Job ID- 181147 Job Start Sat Aug 15 215423 UTC 2015

Source 1 lat; 32 040000 lon: -104 560000 hgts: 0, 290, 1940 m AGL

Trearjlg_a-cm Direction: Backward  DCuration: 72 hrs )
Yertical Maotion Calculation Method: Model Vertical Velocity
Metecrology: 00002 1 Sep 2013 - reanalysis

Figure 198: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Guadalupe Pass, TX
September 2013
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SPAS 1530 Guadalupe Pass, TX Storm Analysis Zone 1
September 11-12, 2013
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Figure 199: In-place storm representative dew point analysis for Guadalupe Pass, TX
September 11-12, 2013
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Storm Precipitation Analysis System (SPAS) For Storm #1530

General Storm Location: Guadalupe Pass, TX (37.0, -108.0, 30.0, -102.0)
Storm Dates: September 10-14, 2013 (84-hours)

Event: Synoptic

DAD Zone 1

Latitude: 32.035

Longitude: -104.555

Max. Grid Rainfall Amount: 18.34”

Max. Observed Rainfall Amount: 15.76” Guadalupe Pass, TX
DAD Zone 2

Latitude: 34.595

Longitude: -104.475

Max. Grid Rainfall Amount: 9.63”

Max. Observed Rainfall Amount: 8.29” Sumner Lake, NM
DAD Zone 3

Latitude: 35.685

Longitude: -105.435

Max. Grid Rainfall Amount: 9.95”

Max. Observed Rainfall Amount: 8.70” Wesner Springs, NM
DAD Zone 4

Latitude: 32.145

Longitude: -105.995

Max. Grid Rainfall Amount: 11.94”

Max. Observed Rainfall Amount: 7.83” Chaparral, NM
Number of Stations: 910

SPAS Version: 10

Base Map Used: us_ppt_in_map_1961_1990_usda_northamerica



Page 186 of 516

Spatial resolution: 00:00:36
Radar Included: Yes
Depth-Area-Duration (DAD) analysis: Yes

Degree of confidence in results: This analysis was based on an abundance of hourly data, daily data,
supplemental station data and one hourly estimated station at the storm center. We have a good degree of
confidence for the station based storm total results. The spatial pattern is dependent on the basemap
(us_ppt_in_map_1961_1990_usda_northamerica). There is a high degree of confidence with the timing based
on the several hourly and hourly pseudo stations. Some daily stations were moved to supplemental due to
timing issues or removed due to erroneous storm precipitation observations. Additional details can be found in
the “Read_Me_1530.docx” file. The Guadalupe Pass hourly station had missing data at the beginning and end
of the ippt 144 hour period, but captured the main precipitation event. After consideration and several runs, an
hourly estimated pseudo (HEP) station was not used instead of the Guadalupe Pass station.

Due to beam blockage issues, some of the hourly precipitation intensities, at the storm center, were likely high.
An hourly estimated (HE) station was created at the SPAS storm center from its mass curve with radar index
hours 34, 42, 49 and 52 estimated from nearby stations (see below). Also, a supplemental station was created
near the original SPAS created storm center in order to control the overall magnitude of the storm (highest
observation near storm center was 15.76 inches; SPAS without supplemental at storm center was about 20
inches due to beam blockage issues). This SPAS storm center supplemental station was set to 17.50 inches
(over the radar period), which was the approximate difference between the 20 inch storm center and 15.76 inch
highest observation.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, [ Water @ Precip, [ Water @
5PAS ELEV Water @ | Storm Byail. |Water @| Storm | Avail
Storm 1D NAME LOMN LAT | Round T 30,000° Elev. |Mosture| T, | 30,000 Elew. |Moisture| IPMF

1530_32 SLUMMER LAKE -104.475|34.585| 4300 | 7400 | 2.73° p.92" 1.800 5.0 | 344" 1.10° 2.340 1.30
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Storm 1530 Zone 2 - Sep. 10 (1300 UTC) - Sep. 14 (0000 UTC), 2013
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
Duration {hours)
areasqgmi 1 2 3 4 5 i 12 18 24 36 43 72 84 Total
0.4 178 289 310 320 3.30 338 .02 5.91 6.31 8.53 9.27 9.40 963 963
1 177 286 3.07 37 327 3.35 498 5.86 6.25 846 9.19 933 9.56 9.56
10 171 273 293 303 313 3 482 5.68 6.11 8.25 8.97 912 939 939
25 1.65 256 276 2.86 2.97 3.04 4.55 539 6.02 8.0 8.69 8.99 9,33 933
50 158 238 260 271 283 2492 424 511 594 778 844 894 922 §22
100 1.47 220 244 257 270 2.80 3.97 5.03 579 7.56 8.19 3.78 9.09 9.09
150 1.37 209 236 248 2.62 272 3.87 495 570 7.41 8.01 8.68 9.01 .01
200 1.32 202 230 241 256 2 66 3.83 490 5.61 7.30 7.89 8.62 8.93 893
300 1.23 1.90 2.21 2.3 247 256 375 479 5.48 7.15 7.70 8.45 8.78 8.78
400 117 1.82 213 224 2,39 248 367 471 5.39 7.03 7.57 8.29 8.66 8.66
500 112 176 206 216 233 242 361 463 5.31 6.95 747 8.15 8.53 853
1,000 0.98 1.55 1.84 1.96 2.10 2.25 3.36 434 5.06 6.64 7.14 7.71 8.08 g.08
2,000 079 1.35 1.61 174 1.88 205 3.05 399 474 6.25 6.73 7.25 7.56 7.56
3,500 0.65 1.18 1.41 1.54 1.68 1.86 283 3.69 4.44 5.85 6.29 6.76 7.03 7.03
5,000 0.56 1.05 1.26 1.40 1.53 172 2.66 351 421 5.53 5.94 6.40 6.62 §.62
7,500 047 090 1.08 1.21 1.34 153 2449 3 393 512 h.A3 5.95 6.16 6.16
10,000 0.40 078 0.94 1.08 1.21 1.37 232 in 3.67 4749 5.7 5.58 BT 577
15,000 033 062 077 0.88 1.00 1.13 205 276 325 422 460 5.03 5.20 520
20,000 026 0.50 0.64 075 0.86 0.95 1.80 246 2.9 376 417 4 57 473 473
33,053 017 0.34 0.43 0.51 0.59 0.66 1.27 1.8 213 2749 3.13 3.43 3.55 3.55

Figure 200: Depth-area-duration chart for Sumner Lake, NM September 2013
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Figure 201: Depth-area-duration chart for Sumner Lake, NM September 2013



Page 188 of 516

Incremental Precipitation (inches)

20

0.0

SPAS 1530 Storm Center Mass Curve: Zone 2

September 10 (1300 UTC) - September 14 (0000 UTC), 2013

Lat: 34 60 Lon: -104.48

o emental 963"

—_— A ccumulated + 10
]

L s

L5

La

‘ .

I"lll“llJ.ll |||“||I||I|J1 II.I..II, Y BT

Index Hour

61

a1

Accumulated Precipitation (inches)

Figure 202: Mass curve chart for Sumner Lake, NM September 2013
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Figure 203: Total storm isohyetal analysis for Sumner Lake, NM September 2013
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NOAA HYSPLIT MODEL
Backward trajectories ending at 1800 UTC 11 Sep 13
CDC1 Meteorological Data

3460 N 104 48 W

Source * at

hPa

Job ID: 19150 Job Start: Thu Aug 13 03:55:42 UTC 2015
Source 1 lat; 3.6 lon..-104 .48 height=: 0, 1 m AGL

jectory Direction: Backward  Dwration: 72 hrs ]
‘Je cal Motion Calculation Method: Model Vertical VYelocity
Meteornology: 000D0Z 1 Sep 2013 - reanalysis

Figure 204: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Sumner Lake, NM
September 2013
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SPAS 1530 Guadalupe Pass, TX Storm Analysis Zone 2
September 11-12, 2013
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Figure 205: In-place storm representative dew point analysis for Sumner Lake, NM
September 11-12, 2013
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Storm Precipitation Analysis System (SPAS) For Storm #1530

General Storm Location: Guadalupe Pass, TX (37.0, -108.0, 30.0, -102.0)
Storm Dates: September 10-14, 2013 (84-hours)

Event: Synoptic

DAD Zone 1

Latitude: 32.035

Longitude: -104.555

Max. Grid Rainfall Amount: 18.34”

Max. Observed Rainfall Amount: 15.76” Guadalupe Pass, TX
DAD Zone 2

Latitude: 34.595

Longitude: -104.475

Max. Grid Rainfall Amount: 9.63”

Max. Observed Rainfall Amount: 8.29” Sumner Lake, NM
DAD Zone 3

Latitude: 35.685

Longitude: -105.435

Max. Grid Rainfall Amount: 9.95”

Max. Observed Rainfall Amount: 8.70” Wesner Springs, NM
DAD Zone 4

Latitude: 32.145

Longitude: -105.995

Max. Grid Rainfall Amount: 11.94”

Max. Observed Rainfall Amount: 7.83” Chaparral, NM
Number of Stations: 910

SPAS Version: 10

Base Map Used: us_ppt_in_map_1961_1990 usda_northamerica



Page 193 of 516

Spatial resolution: 00:00:36
Radar Included: Yes
Depth-Area-Duration (DAD) analysis: Yes

Degree of confidence in results: This analysis was based on an abundance of hourly data, daily data,
supplemental station data and one hourly estimated station at the storm center. We have a good degree of
confidence for the station based storm total results. The spatial pattern is dependent on the basemap
(us_ppt_in_map_1961_1990_usda_northamerica). There is a high degree of confidence with the timing based
on the several hourly and hourly pseudo stations. Some daily stations were moved to supplemental due to
timing issues or removed due to erroneous storm precipitation observations. Additional details can be found in
the “Read_Me_1530.docx” file. The Guadalupe Pass hourly station had missing data at the beginning and end
of the ippt 144 hour period, but captured the main precipitation event. After consideration and several runs, an
hourly estimated pseudo (HEP) station was not used instead of the Guadalupe Pass station.

Due to beam blockage issues, some of the hourly precipitation intensities, at the storm center, were likely high.
An hourly estimated (HE) station was created at the SPAS storm center from its mass curve with radar index
hours 34, 42, 49 and 52 estimated from nearby stations (see below). Also, a supplemental station was created
near the original SPAS created storm center in order to control the overall magnitude of the storm (highest
observation near storm center was 15.76 inches; SPAS without supplemental at storm center was about 20
inches due to beam blockage issues). This SPAS storm center supplemental station was set to 17.50 inches
(over the radar period), which was the approximate difference between the 20 inch storm center and 15.76 inch
highest observation.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, [ Water @ Precip, [ Water @
5PAS ELEV Water @ | Storm Byail. |Water @| Storm | Avail
Storm 1D NAME LOMN LAT | Round T 30,000° Elev. |Mosture| T, | 30,000 Elew. |Moisture| IPMF

1530 4 CHAPARRAL -105.895 | 32.145| 4,700 | 74.00 1.73" 1.00" 1.730 79.0 | 3.44" 119" 2.250 1.30
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Storm 1530 Zone 4 - Sep. 10 (1300 UTC) - Sep. 14 (0000 UTC), 2013

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)
areasgmi 1 2 3 4 5 6 12 18 24 36 48 72 g4 Total
0.4 1.67 2.36 279 344 3.46 367 4.97 573 6.55 8.61 9.23 M7 | 1194 | 11.94
1 1.66 233 275 3.38 341 3.61 4.92 5.68 6.50 8.53 9.14 11.64 | 11.86 | 11.86
10 1.54 212 252 3.08 3.20 3.36 4.60 531 6.09 §.15 8.75 11.26 | 11.50 | 11.50
25 1.35 2.02 243 2.87 3.02 3.21 4.41 5.04 5.81 7.75 8.32 10.82 | 11.05 | 11.05
50 1.15 1.90 228 2.63 2.84 3.05 4.28 4.85 5.52 7.35 7.94 10.27 | 1049 [ 1049
100 1.02 1.74 210 2.38 2.62 2.83 4.11 4.64 518 6.87 7.43 9.61 9.4 9.84
150 0.94 1.65 1.99 227 2.51 2.70 3.97 4.50 5.00 6.54 77 97 9.41 9.41
200 0.89 1.58 1.91 219 2.42 2.60 3.85 4.38 4.85 6.30 6.94 8.85 9.08 9.08
300 0.81 1.47 177 207 2.30 2.46 3.68 4.20 4.63 593 6.55 8.35 8.56 8.56
400 0.75 1.37 1.67 1.97 2.19 234 3.54 4.05 4.47 5.65 6.25 7.95 8.7 817
500 0.70 1.30 1.58 1.89 2.1 225 3.42 3.90 4.31 545 6.02 7.66 7.87 7.a7
1,000 0.587 1.02 1.26 1.58 1.76 1.89 2.94 3.39 3.76 4.70 524 6.72 6.93 6.93
2,000 0.42 0.73 0.95 1.22 1.36 1.49 2.38 2.80 3.07 3.89 4.43 576 5.99 5.99
3,500 0 0.53 0.r2 0.91 1.04 1.15 1.90 2.30 2.51 324 37T 4.98 524 h.24
5,000 0.25 0.42 0.58 0.758 0.85 0.95 1.61 2.01 2.20 2.87 3.39 4.48 4.75 4.75
7,500 0.19 0.31 0.44 0.55 0.64 0.74 1.31 1.65 1.83 244 2.90 3.92 417 417
10,000 0.15 0.25 0.36 0.45 0.52 0.60 1.08 1.40 1.60 215 255 347 3.69 3.69
11,534 0.13 (.22 0.31 0.40 0.46 0.54 0.97 1.27 1.44 1.97 2.34 3.18 3.40 3.40
Figure 206: Depth-area-duration values for Chaparral, NM September 2013
SPAS #1530 DAD Curves Zone 4
September 10-14, 2013
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Figure 207: Depth-area-duration chart for Chaparral, NM September 2013
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Figure 208: Mass curve chart for Chaparral, NM September 2013
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Figure 209: Total storm isohyetal analysis for Chaparral, NM September 2013

BM32015



hPa

Source * at 32.15N 106.00 W

Page 197 of 516

NOAA HYSPLIT MODEL
Backward trajectories ending at 1800 UTC 12 Sep 13
CDC1 Meteorological Data
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Job 1D: 1145

Source 1 lat: 32.145 lon: -105.995 hagis: 0, 1

Trajectory Direction: Backward  Duration: 72 hra
Verfical Motion Calculation Method: Model YVertical Velocity
Meteorology: 00002 1 Sep 2013 - reanalysis
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Figure 210: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Chaparral, NM

September 2013
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SPAS 1530 Guadalupe Pass, TX Storm Analysis Zone 4
September 11-12, 2013
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Figure 211: In-place storm representative dew point analysis for Chaparral, NM September 11-12, 2013
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Storm Precipitation Analysis System (SPAS) For Storm #1597

General Storm Location: Pensacola, FL 33.0, -89.5, 29.0, -84.5
Storm Dates: April 29-30, 2014 (36-hours)

Event: Synoptic

DAD Zone 1

Latitude: 30.3750

Longitude: -87.5850

Max. Grid Rainfall Amount: 25.42”

Max. Observed Rainfall Amount: 24.30” Pensacola, FL
Number of Stations: 422

SPAS Version: 10

Base Map Used: Blended basemap based on default ZR precipitation and conus_prism_ppt_in_1981_2010_04
Spatial resolution: 0.01 decimal degree (0.41-sqmi)

Radar Included: Yes

Depth-Area-Duration (DAD) analysis: Yes

Degree of confidence in results: This analysis was based on 422 hourly stations, daily data, supplemental
station data, and radar data. We have a good degree of confidence for the station based storm total results. The
spatial pattern is dependent on the radar data, gauge data, and basemap. There is a good degree of
confidence with the timing based on the hourly stations near the storm center. Some daily stations were moved
to supplemental due to timing issues.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water @ Precip, |Water @
SPAS ELEW Water @ | Storm Bail. |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

1597 1 SILVERHILL -B7.585 | 30,375 L) 7700 | 34497 0.00" 3140 A0S .| 3.68" 0.00" 3.680 1.17
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Storm 1597 Zone 1 - Apr. 29 (0700 UTC) - Apr. 30 (1800 UTC), 2014

MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)

areasqmi 1 2 3 4 5 i 12 18 24 36 Total
0.4 5.66 8.48 1073 | 1194 | 1410 | 1552 | 2254 | 2324 | 2434 | 2542 | 2542
1 5.63 8.43 1067 | 11.87 | 1402 | 1544 | 2242 | 2310 | 2418 | 2526 | 25.26
10 5.53 8.30 1053 | 1168 | 1379 | 1524 | 2210 | 2275 | 2380 | 2486 | 2486
25 5.49 8.25 1044 | 1154 | 1334 | 1490 | 2175 | 2254 | 2345 | 2459 | 2459
50 5.37 8.18 1020 | 1133 | 1272 | 1429 | 2124 | 2202 | 2283 | 2407 | 2407
100 512 7.95 984 | 1105 | 1208 | 1360 | 2048 | 2128 | 2200 | 2331 | 2331
150 484 772 953 1083 | 1176 | 1320 | 19.85 | 2066 | 2135 | 2265 | 2265
200 458 7.51 922 1063 | 11583 | 1296 | 1935 | 2017 | 2082 | 2214 | 2214
300 423 711 871 1029 | 1147 | 1260 | 1858 | 1944 | 2005 | 2135 | 21.35
400 397 6.73 834 998 1087 | 1232 | 1795 | 1890 | 1945 | 2080 | 20.80
500 377 G.42 8.04 9 66 1060 | 1203 | 1743 | 1848 | 1893 | 2037 | 2037
1,000 310 5.28 6.86 2.20 9.30 1065 | 1593 | 1716 | 1733 | 19.00 | 19.00
2,000 2.39 420 5.53 6.71 7.71 884 | 1383 | 1528 | 1541 | 17.31 | 17.31
3,500 1.94 3.28 443 5.46 6.39 7.33 1174 | 1337 | 1360 | 1579 | 1579
5,000 1.69 272 3.81 470 5.54 6.31 1025 | 1176 | 1236 | 1451 | 1451
7,500 1.38 229 314 3.87 4 60 5.25 8.54 9.83 1081 | 13.02 | 13.02
10,000 1.20 1.96 268 3.30 3.95 4 51 7.50 378 9.65 11.96 | 11.86
15,000 0.89 1.62 211 264 3.19 363 6.03 7.0 8.16 1031 | 1031
20,000 072 1.18 1.68 213 262 3.02 516 6.11 7.07 922 922
35,000 0.44 072 1.08 1.33 1.71 1.92 346 428 5.29 712 712
50,000 031 0.583 081 0.88 1.29 1.45 262 3.29 3.99 570 570
72488 0.21 0.38 0.56 072 0.0 1.06 1.91 247 2497 427 427

Figure 212: Depth-area-duration values for Silverhill, AL April 2014
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Figure 213: Depth-area-duration chart for Silverhill, AL April 2014
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Incremental Precipitation (inches)

SPAS 1587 Storm Center Mass Curve: Zone 1
April 28 (0700 UTC) - April 30 (1800 UTC), 2014
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Figure 214: Mass curve chart for Silverhill, AL April 2014
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Figure 215: Total storm isohyetal analysis for Silverhill, AL April 2014
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0300 UTC 30 Apr 14
CDC1 Metearological Data

at 303N 87.58W

Source *

hPa

Job 10 127923 Job Start: Tue Mar 8 22:33:20 UTC 2016
Source 1 lat.: 30.375000 lon.: 67585000 hgts: 0, 1450, 3080 m AGL

Trajectory Direction: Backward  Durstion: 7
Verical Motion Calcukation Method: M-::del ‘-.-ferhf.al Welocity
Meteorobogy: 0000Z 1 Apr 2014 - reanalysis

Figure 216: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Silverhill, AL April 2014
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SPAS 1597 Silverhill, AL Storm Analysis
April 29, 2014
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Figure 217: In-place storm representative SST analysis for Silverhill, AL April 29, 2014
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Local Storms
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Storm Precipitation Analysis System (SPAS) For Storm #1494

General Storm Location: South Central Texas -101.2, 32.6, 27.6, -97.5
Storm Dates: June 30 — July 2, 1932

Event: CORPS of Engineers, US Army Assignment GM 5 — 1
DAD Zone 1

Latitude: 30.1708

Longitude: -99.3792

Max. Grid Rainfall Amount: 35.56”

Max. Observed Rainfall Amount: 35.56” Mountain Home
Number of Stations: 68

SPAS Version: 10

Base Map Used: Manually digitized contours

Spatial resolution: 0.2861

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Degree of confidence in results: All of the hourly stations used in this analysis were manually digitized from
the Army CORPS of Engineers’ pertinent data report. This provided very high accuracy of the hourly data based
on previous well-known reports. These hourly stations were essential in the timing of the daily and supplemental
stations. Five of the 11 supplemental stations were added based on reports found in an online book (Flash
Floods in Texas), and the remaining six supplemental stations were converted from daily stations as their timing
was questionable. With all of the data being thoroughly inspected, the DAD and precipitation pattern following
reasonably close 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.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water @ Precip. |Water @
SPAS ELEW Water @ | Storm Bail. |Water @| Storm | Avail
Storm 1D NAME LOMN LAT | Round T 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

1494_1 MOLINTAIN HOME -09.379 |30.171] 1,200 | 7700 | 3147 49" 2.650 B0.0 | 3607 0.54% 3.060 1.15
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Storm 1494 - July 1 (0100 UTC) - July 2 (1900 UTC), 1932
MAXIMUM AVERAGE DEPTH OF PRECIPITATION {INCHES)

Duration [holrs)

Area (ml') r

1 2 3 4 3 [ 12 ® | M | % 48 72 96 120 Total
03 873 1319 15,08 1827 10.47 1082 2142 x| 3364 | 3543 35.43 543 3543 3856 35 54
1 .64 | 1307 15 83 18,10 1928 1963 21.72 32.30 33 | 3500 35.00 3500 3509 3509 3509
10 810 | 1224 1483 16 5 8or 18,29 15.68 nar | 344 | }a2 3322 i ) e Bl a2 a2
26 T | ney 1413 1616 172 17 53 18 .05 2887 | 30 | a7 31.87 3187 3187 .87 3187
50 725 | mer 1329 15 19 16.19 16 48 1783 | 2rir | 2893 | 3061 30 61 61 3061 3061 3061
1] 6.04 I 913 1106 12 88 1349 1373 14 87 2320 2618 | 2770 2771 21T rira| 2T M 27T
160 G44 | B2 9.96 11.40 1214 12 3 13 54 21.03 2380 | 2546 2551 255 25 51 25 51 25 51
200 504 | 7e3 935 10 53 11.27 11.48 12 00 1868 | 2219 | 2395 | .02 24 00 24.00 24 12 24,02

oo 454 | BOE .33 .53 1014 10,34 12.08 em | 2066 | 202 22.00 2207 22or by 2207
4p0 4.24 | 641 r.ra 8.90 949 D05 11.59 1700 | 1967 | 20489 2094 2094 2094 2004 20.94
500 403 6.10 T4 448 904 a9 11.23 1631 1893 | 2028 20.34 2134 2034 2034 20.34
1000 309 515 f.28 720 709 T &89 991 1435 16581 | 1845 18.58 1858 8.5 1858 1858
2000 280 | a9r 4.93 5N R 643 B.46 1271 | 1475 | 1684 1647 16.97 1697 16 47 1647

5000 160 | 259 332 g8 443 482 r.oi Er2 | 1136 | 1368 133 138 138 1381 1361
10,000 0se | 159 218 2.80 1 1 551 603 | BI5 | 883 1008 1009 10.09 10.09 10,09
20,000 0sr | ooy 1.30 171 204 23 3151 381 | A085 | BA6 630 630 .30 6.3 830
50,000 029 | 0.51 067 089 1.05 111 1.78 1.93 245 | 34 312 312 312 312 312

76,209 021 | 036 49 a2 a7l 0Bl 1.2 1.35 | 1.75 218 226 2.8 20 2 ]

Figure 218: Depth-area-duration values for Mountain Home, TX July 1932
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Figure 219: Depth-area-duration chart for Mountain Home, TX July 1932
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Figure 220: Mass curve chart for Mountain Home, TX July 1932
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Figure 221: Total storm isohyetal analysis for Mountain Home, TX July 1932
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Figure 223: Daily Weather Map for Mountain Home, TX July 1, 1932 PM
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Figure 224: Daily Weather Map for Mountain Home, TX July 2, 1932 AM
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Figure 225: Daily Weather Map for Mountain Home, TX July 2, 1932 PM
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WAR DEPARTM CORPS OF ENGINEERS, U.S. ARMY

STORM STUDIES = PERTINENT DATA SHEET

Storm of Jume 30 = July 2,1932

Assigrnmert ONM 5 =1

Leocation Soutlwesatern Texms

Study Preparead by:
Boutiwwstarn Divisien

Galveston Maetriot Offioe

Part I Reviewsd by H. M. Sac. of
Weather Bureau, &7/
Part I Approved by Office, Chief

of Engineers for Distribution

of Factusl Data, 2/38/15
Remarks: Center =k

§tate Fish Babohery, Texms

PART I
Preliminary isohyetal map,in 1 sheet , scale 1 1,800,000
Pracipitation data snd mass curves: (Number of Sheets)
Form 5001-C (Hourty precip. date). - oo oo ccicmeaccccaaa 9
Ferm 5001-B (24-hour ° e e i s PR R 15
Form 5001-D(* = = L T 3
Miscl precip. recerds, meteorciogical data, efc.. _ .. 5
Form 5002 (Mass ralnfall curves). - - - oo e e e =
EART II

Final |sohyetal maps, in 1 sheet , scale 1 ¢ 1,000,000
Deta and cemputation aharks:

Form S5-10 s from mass ralnfall curves). . ..o e 2
Form 5-11 pth=ares dwta from isohyetsl map). - oo oo o ae g
rﬂ -"‘I; fHI:IlI'IlIHI “Hh"“ml“ mﬂ----u* == e 9
Maximum durstion=-depth-area curves ..o oo omaa 1
Data relating to periods of maximum rainfall . .. 2
MAXIMUM _AVERAGE DEPTM OF RAINFALL IN _INCHES
Ares In 5q. Mi. __Durstion of Rainfsll in_Heurs

EETIETTENETE
19.6| Bludy| 320y 33.6| 36| 35.6| 35.6
oy

13.3| 29.5| 30.0| 3L.7 33.6 33.7]
12.9| 19.2| 3.5 30.8] 32.0| 32.4]| 32.8
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Figure 226: USACE Depth-area-duration values for Mountain Home, TX July 1932
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Figure 227: USACE Total storm isohyetal and mass curve chart for Mountain Home, TX July 1932
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SPAS 1494 Mountain Home, TX Storm Analysis
July 1, 1832

AT R o Lo L | W

Figure 228: In-place storm representative dew point analysis for Mountain Home, TX July 1, 1932
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Figure 229: USACE storm representative dew point for Mountain Home, TX July 1932
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Storm Precipitation Analysis System (SPAS) For Storm #1495

General Storm Location: Oklahoma and Texas (36.3, -101.0, 34.8, -98.9)
Storm Dates: April 3 — April 5, 1934

Event: Localized Extreme Precipitation Event

DAD Zone 1

Latitude: 35.6208

Longitude: -99.6792

Max. Grid Rainfall Amount: 23.11”

Max. Observed Rainfall Amount: 23.00”

Number of Stations: 143

SPAS Version: 10

Base Map Used: EDADS USACE Total Storm Isohyetal
Spatial resolution: 00:00:30 (0.30-sqmi)

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Degree of confidence in results: While no NCDC hourly stations were available for this storm, two recorder
stations and three estimated stations were digitized from the U.S. Army Corp of Engineers (USACE) Storm
Study and EDADS pertinent data; these three estimated stations contained the storm center and provided
timing. The storm center timing (no79) was based on the EDADs mass curve combined with bucket survey
timing and the USACE max point data. The timing insured the maximum point data matched observed values at
2hrs (15.00"), 6hrs (20.00"), and 12hrs (23.00"). A period on intense rainfall was noted between 10pm and min-
night, this period was selected to represent the maximum 2hr observation of 15.00" (note the 15.00" fell in 2hrs
20mins, for the analysis we placed in 2hrs). The USGS did a post-storm bucket survey collecting ~200
observations, the EDADS document contained 150 bucket survey data. The 150 observations included amount,
location, timing, and remarks.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water @ Precip, |Water @
SPAS ELEW Water @ | Storm Byl |water @| Storm | Avail
Storm 1D NAME LON LAT | Round Ta 30,0007 Elev. |Moisture| T, | 30,000 Elev. |Moisture| IPMF

1495 1 CHEYEMME -99.679 |35.621| 1,200 | 68.00 | 1.057 37 1.680 o] .3 0457 2,283 1.36




Storm 1485 Zone 1 - April 3 (0700 UTC) - April 6 (0600 UTC), 1934
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
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Duration (howrs)
areasgmi 1 2 3 4 5 B | 12 18 24 38 4B 72 | B8 120 TOTAL
(3 1.5 14.9 16.2 174 187 00 | 730 230 | 230 30 | 230 230 | 230 231 231
1 1.3 14.7 1549 17.2 18.4 197 | 228 226 226 27 227 2y 227 227 27
10 6.1 12 3 135 1449 163 178 | M3 213 | M3 213 | M4 214 214 214 21.4
256 5.5 10.9 12.4 13.9 15.4 170 | 202 202 202 202 0.3 20.3 20.3 203 20.3
50 4.9 8.7 11.2 12.7 143 158 | 188 188 | 188 18.8 18.9 18.9 18.9 18.9 18.9
100 4.3 B 10.1 116 13.1 146 | 174 17 4 17.4 175 178 176 1T& 176 178
160 4.0 81 ok 11.0 12 4 140 | 167 167 | 167 16 8 169 16.9 169 16.9 16.89
200 3.9 77 8.1 10.8 12.0 135 | 182 16.2 16.2 16.3 16.4 16.4 16.4 16 4 16.4
300 EX] 72 B5 10.0 11.4 128 | 154 154 | 154 154 | 165 15.6 166 15.8 15.6
400 3.4 6.7 8.1 9.5 10.8 122 | 147 147 14.7 1.7 | 14.8 14.8 14.8 14.8 14.8
500 3.2 G4 I e a0 103 116 | 138 138 | 138 139 | 140 4.0 14.0 14 0 14.0
1,000 24 47 59 7o 8.1 Ba 0.7 10.7 oy 108 108 0.8 108 10.8 10.8
2,000 1.6 A 4.0 4.8 5.8 62 | T4 T4 | T4 7.a .5 7.5 7.5 7.5 7.5
5,000 0.8 146 20 24 28 31 | a7y ar | ary 38 | 38 38 38 38 38
10,000 0.5 oa 1.2 14 17 18 | 22 2.2 2.2 22 | 22 2.2 2.2 2.2 22
12,236 0.4 08 10 12 1.4 14 | 19 18 | 19 18 | 1.9 1.8 1.9 1.8 19
Figure 230: Depth-area-duration values for Cheyenne, OK April 1934
SPAS #1495 DAD Curves Zone 1
April 3-6, 1934
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Figure 231: Depth-area-duration chart for Cheyenne, OK April 1934
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SPAS 1495 Storm Center Mass Curve Zone 1
April 3 (0F00UTC) te April 6 (0600UTC), 1924
Lat: 356208 Lon: -BR.a793
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Figure 232: Mass curve chart for Cheyenne, OK April 1934
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Figure 233: Total storm isohyetal analysis for Cheyenne, OK April 1934
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Figure 236: Daily Weather Map for Cheyenne, OK April 3, 1934
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DEPAATMENT OF THE ARMY CORPS OF ENGINEERS

STORM STUDIES ~ PERTINENT DATA SHEET

Storm of 25-4 April 1934
SCALE  BF ILEs P!

e, - e e Assignment  SW 2-11
Location Oxlahoma and Texas
Study Prepared by:
Sputhwestarn Division
Tulsa District Offioe

Part I Reviewed by H. M. Sec. of
Weather Bureau, 7 22,/46
Part IL Approved by Offlce, Chief
of Engineers for Distribution
of Factual Data, 8/19/47
Remarks: Center near
Cheyenns, Oklahoma

s==-1 Aram covered by
ieoo: Tingl isohyetal mmp.

Area inclosed by
2

-Inch isshyet. Dewpt. 64°- Ref. Ft. 250 SE
LOCATION MAP Grid 017
DATA AND COMPUTATIONS COMPILED
PART I
Preliminary isohyetal map, In 1 sheet , scale 1¢250,000
Precipitation data and mass curves: (Number of Sheets)
Form S001-C (Mourty precip. data)_ _ __ ___ _______________ z
Form 5001-B (24-hour * W 1 N -
Form 5001-D (" * i N e i e T
Miscl. precip. records, meteorological data, etc. (Gupplepental Folderjiiz
Form 5002 (Mass rainfall curves)_ _ . __ ____ __ _ _ ____ ____.. 2l
EART IT

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

Data and computation sheets:
Form S-10 (Data from mass rainfall curves)_ ____________._
Form S-11 (Depth-area data from isohyetal map)_______ ____
Form S-12 (Maximum depth-duration data)_ ... ______
Maximum duration-depth-area curves_ _ ___________._____._
Data relating to periods of maximum rainfall . . ______

MAXIMUM AVERAGE DEPTH OF RAINFALL IN [INCHES

e I

Area in 5q9. Mi. Duration of Rainfall In Hours
8 ig 8
Max.Statlon | 20.0| 23.0| 25.0
101 17.3 | 20.8| 21.53
100 | 14.4 | 17.1| 17.7
200 13.5] 15.7( 18.4
500 | 11.5 | 15,56 14.0
1,000 | 9.1 10.7| 11.1
2,000 | 642 Tu3| 7.8
2,200 | 5.8| 6.9| 7.1
Form 5-2

Figure 237: USACE Depth-area-duration values for Cheyenne, OK April 1934
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DEPARTMENT OF THE ARMY GOAPS OF ENGINEERS

STORM STUDIES - ISOHYETAL MAP
Storm of Sad April 1934 Assignment__5W 2-11

Study Prepared by: __ Tules, Ukla. Diatrict
Sputhwestern Dvision

hpd1loe-rremre

—

Storm Period___ 18 hours
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Figure 238: USACE Total storm isohyetal and mass curve chart for Cheyenne, OK April 1934
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SPAS 1495 - Cheyenne, OK Storm Analysis
April 1-3, 1934

W

Figure 239: In-place storm representative dew point analysis for Cheyenne, OK April 1-3, 1934
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Figure 240: NWS Transposition Limit Map for Cheyenne, OK April 1934



Page 226 of 516

Storm Precipitation Analysis System (SPAS) For Storm #1295
(re-run/expansion of Storm #1039)

General Storm Location: Eastern Colorado and southern Colorado Front Range
Storm Dates: May 29-31, 1935

Event: MCCs/Thunderstorms

DAD Zone 1

Latitude: 39.2375

Longitude: -104.4875

Max. Grid Rainfall Amount: 23.86”

Max. Observed Rainfall Amount: 24.00” (“estimated” via bucket survey in Elbert County, CO)
DAD Zone 2

Latitude: 39.32916

Longitude: -103.5375

Max. Grid Rainfall Amount: 12.65”

Max. Observed Rainfall Amount: 11.00” (Limon 19 NE)

DAD Zone 3

Latitude: 39.6125

Longitude: -102.2625

Max. Grid Rainfall Amount: 18.00”

Max. Observed Rainfall Amount: 18.00” (Idalia 5SE, CO near Holly; we excluded the highly unreliable reports
of up to 24” in/around Holly)

Number of Stations: 102

SPAS Version: 9.5

Basemap: Final SPAS #1008 Precip Map, which used June 1965 Total Precipitation PRISM Grid
Spatial resolution: 30 seconds

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes
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Reliability of results: This was a challenging storm to analyze given the lack of accurate measurements and
hourly recording data. The storm analysis is consistent with the numerous other analyses of this storm by the
USACE, USACE and NWS. Although we have a moderate degree of confidence in the magnitudes of
precipitation; some areas reported heavy amounts of hail, which introduces error precipitation totals. We have

low confidence in the precise precipitation patterns and temporal distributions given the lack of hourly data and

radar data.
Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water @ Precip, |Water @
SPAS ELEV Water @ | Storm Byeail, Water @| Storm | Avail,
Storm 1D NAME LOMN LAT | Round T 30,000° Elev. |Moisture| T, 30,000 Elew. |Moisture| IPMF
1295 .3 | HALE -102.263|39.613| 3,700 | 76.50 | 3.077 0.89" 2,175 78.0 3.29" 0.94" 2350 1.08
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Storm 1295 - May 29 (0800 UTC) - June 1 (0700 UTC), 1935
MAXIMUM AVERAGE DEPTH OF PRECIPITATION {INCHES)

) Duration [heurs}
Ara bl =T 2 ] 4 5 8 12 18 | 24 % 43 72 B 120 | Tetal
0.3 931 | 1464 1800 1800 1800 1600 168.00 1800 | 1800 | 1800 18.00 18.00 18 06 1800 18,00
1 926 | 1458 | wree | wez | 17ee | 1rme | 1ree | are2 | 172 | wee | wee | we | e | e | um
10 914 | w35 | wer | wer | wer | wer | wwer | 1rer | i7er | ver | ver | wer | wer | wer | e
Fi] 870 | %363 1726 726 17 26 1728 1728 1726 | 1726 | 17.26 17.26 1726 17 .26 17 26 17.26
50 836 | 1298 | 1860 | 1860 | 1660 | 1660 | 1660 | 1860 | 1660 | tee0 | 1660 | 1660 | 1660 | 1660 | 1660
100 735 | 1135 | 1480 | vem3 | e | 14 | 1489 | 4@ | 1480 | 1480 | e | s | e | e | 1aes
150 GE0 | 1013 13,51 13,86 13797 1377 1377 1377 | 1ayr | 1aaT 1377 1377 1377 1377 13.77
200 605 | 026 | 1257 | 1280 | 1208 | 1285 | 1208 | 1205 | 1208 | 1205 | 1208 | 1208 | 1208 | 1268 | 120s
00 527 | 806 | 1121 | 167 | 1185 | 1185 | 1186 | 118 | 118 | 118 | 1186 | 188 | nes | 188 | 118
400 477 | 728 | w3 | wee | nor | o [ 1no3 | o3 | o | e | e | ne | v | 1o | 1o
500 426 | sé8 | o5 | 1020 | 1038 | 1030 | 1041 | 1041 | 1041 | 041 | 1041 | 1041 | w04 [ 041 | w0
1000 | 296 | sos | 742 | sos | exs | &2 sze | 8z | Ba1 | am e e | am | &m P
2000 | 201 | 380 | 534 | 576 | 500 | 580 | 5905 | 595 | 612 | @92 | Biz | 692 | 642 | €2 | eaz
£,000 107 | 208 2499 329 338 iw .50 51 | Arr | afr T 3TT 3TT in 3.77
10,000 | 064 121 180 | 198 | 200 | 200 | 209 | 2w | 225 | 23 | =225 | 235 | 235 | 235 | 2as
14868 | o | ooo | 135 | 1as 148 | 148 | 188 156 | 188 | 168 168 | 188 | 1ea | 188 | 1es

Figure 241: Depth-area-duration values for Hale, CO May 1935

SPAS #1295 DAD Curves Zone 3
May 29 - June 1, 1935

100,000

——1-hour
——2-hour
—s— 3-hour
10,000 1 —+— &-hour

S-hour
— G-hour
1000 1 —r—12-hour
—&—1g-hour

——24-hour

100 -

Area (mi?)

| —=— 35-hour

(] —=—48-hour
10 T2-hour
S6-hour

120-hour

P - N o Total storm (120-
hour}

Maximum Average Depth of Precipitation (inches)

Figure 242: Depth-area-duration chart for Hale, CO May 1935



Incremental Precipitation (in)

SPAS 1295 Storm Center Mass Curve Zone 3

May 29 (800UTC) to June 1 (700UTC), 1935
Lat: 39.6125 Lon: -102.2625
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Figure 243: Mass curve chart for Hale, CO May 1935
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Figure 244: Total storm isohyetal analysis for Hale, CO May 1935
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WAR DEPARTMENT

e A

CORPS OF ENGINEERS, U. 5. ARMY

Final Isohystal maps,in 2 sheet , scale 1 1 1,000,000 & 1 : 500,000
Data and computation sheets:

STORM STUDIES - PERTINENT DATA SHEET
Storm of May 30 - 31, 1935
e ._.“f‘f = #’“ ke, Assignment W R 3 - 5& A
Location Eastem Colerade
N Study Prepared by:
Nissouri Miver Division
Kansas City District
40" Part I Reviewed by H.M. Sec. of
Weather Bureau, 11/16/12
Part II Approved by Office, Chief
of Engineers for Distribution
;“u“uwr of Factual Data, 7/1L/L5 '
;}ﬂul m“dh Remarka: Centers: i
Ares inclgssd by N.E. of Colerado Springs, Cola
@4*““ Isahyat. LOCATION MAP and N.E. of Burlington, Colo.
T T 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. d-ﬂ} ...................... 29
Form 5001-B (24-hour * B s e &
Form 5001-D (= ~ * O s e e i 3
Miscl. praclp. records, metecrological data,etc. . _ ___ _ ________ k1
Form 5002 (Mass rainfall curves). ... ... e s
BART I

Form 5-10 (Data from mass rainfall curves). . ________.__ 3
Form S-11 (Depth-area data from isohyetel Mop) - v eee - 2 QJ
Form S-12 (Maximum depth-duration data)_ ... ____ 7
Maximum durstion-depth-ares curves_ _______________.___ 1
Data relating to periods of maximum rainfall.____________ 2
MAXIMUM AVERAGE DEPTH OF RAINFALL IN - INCHES
Area In Sgq. Ml Duration of Rainfall in Hours B
6 112 118 |2 _a
Max. Station 2L.0 | 2L.0| 24.0| 2440 :
s | 22.1 | 23.3] 23.3] 2333 1

10 | 20.6 | 22.2| 22.2| 22.2
20 | 18,8 | 20.7] 20.7] 20.7
50 | 16.0 | 18.0| 18.0| 1B6.0
100 | 13,7 | 15.L | 15,4 ] 15.4
200 | 11,2 12.6| 12.6] 12.6
500 | 7.8 93| 93] 943
1,000 | S.B| 7.2| 7.2]| 7.2
2,000 | L | 5.3| 5.5 E;E
5,000 2o | 3.5 3.8 o0
6,300 | 2.1 | 3.1| 3.6] 3.8 ]

Form 5-2

- o i o g — = —

Figure 245: USACE Depth-area-duration values for Hale, CO May 1935
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Figure 246: USACE Total storm isohyetal and mass curve chart for Hale, CO May 1935
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Figure 247: Daily Weather Map for Hale, CO May 27, 1935

Figure 248: Daily Weather Map for Hale, CO May 28, 1935
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Figure 250: Daily Weather Map for Hale, CO May 30, 1935
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Figure 252: Daily Weather Map for Hale, CO June 1, 1935
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SPAS 1295 Zone 3 Hale, CO Storm Analysis
May 28-31, 1935
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Figure 253: In-place storm representative dew point analysis for Hale, CO May 29-31, 1935



Figure 254:

NWS Transposition Limit Map for Hale, CO May 1935
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Storm Precipitation Analysis System (SPAS) For Storm #1496

General Storm Location: Woodward Ranch, TX (31.1, -101.0, 27.7, -97.2)
Storm Dates: May 30 — June 1, 1935

Event: Extreme Precipitation Event

DAD Zone 1

Latitude: 29.4792

Longitude: -99.3875

Max. Grid Rainfall Amount: 21.93”

Max. Observed Rainfall Amount: 21.84” Woodward Ranch, TX

Number of Stations: 58

SPAS Version: 10

Base Map Used: PRISM Monthly Basemap for September 1941(us_ppt_1941_09_30sec_in )
Spatial resolution: 0.2882

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Degree of confidence in results: In addition to the NCDC stations, twenty-five supplemental stations were
added to ensure data consistency. Due to the amount and integrity of the U.S. Army Corps of Engineers
(USACE), one hourly station was digitized based on the mass rainfall curves from the USACE report. 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 to the fact that this analysis only had one hourly station.
Attempts were made to the USACE branches for the full storm reports to no avail.

Starm Representative Climatalogical Maximum
Precip. Precip.
Precip, |Water i@ Precip. |Water @
SPAS ELEW Water @ | Storm Byl |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

1496_1 WODDWARD RANCH | -00.3EE8 |19.479| 1200 | 79.00 [ 3.4 032" 2.820 BOLS | 3.68" 0,367 3.320 1.18
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Storm 1496 - May 30 (0700 UTC) - May 30 (1800 UTC), 1935
MAXIMUM AVERAGE DEPTH OF PRECIPITATION {INCHES)

s Duration [hours)
(mt) 1 | 2 3 i & & 12 " | 24 36 A8 T2 96 120 Total
0.3 1040 | 1501 21 .86 21 85 21 86 2180 2186 2166 | 21806 21 86 21 86 21 86 21 88 2193 210
1 1033 | 14480 21.64 2164 2168 21.64 21.68 2168 | 2168 | 21468 21.68 .68 2164 21 164 21,68
10 Bas | 1415 i g e 2081 2061 2061 2061 | a1 a1 20 61 a1 208 2061 2061
25 918 | 147 121 1921 1921 194 19.22 1922 | 1922 | w2 19.22 19.22 10 1922 1522
50 42 | 1216 1180 17 80 17.60 17 60 17.82 1fa2 | 1vE2 | 1raez 1782 ir.82 e 1782 17682
100 TEa | e 15,90 15 20 15 50 1580 15 63 1503 | 1503 1593 15.93 1593 1593 1503 15,93
160 718 | 0 08 147 141 14 147 1473 1471 | 1473 1473 1473 1473 1473 1471 1473
200 63z | 826 1387 13.87 1387 1367 13,50 1380 | 1390 | 1390 £3.90 1390 1350 13,60 13,80
300 616 | B35 12 69 12.69 12 69 12 69 12,72 1272 | i2¥2 | 1272 12.72 12,72 12.72 12.72 12,72
A0 570 | T.66 11.79 1 1171 1179 1183 11 83 | 11.83 11.8% 11.83 11.83 1M 11 E3 1183
500 53 | 723 11.06 106 11 06 11.06 110 110 | 1140 | 110 110 11,10 11.10 11,10 11,10
1,000 4,08 | 542 887 B8r a.af B & &0 B.90 | .00 .90 .40 §.90 8 94 800 .00
2,000 288 | 435 6.82 8.82 8.82 6.E2 .64 BBd4 | BE4 6.84 B.84 684 6.84 6 B4 684
2,365 261 | 400 8.33 /.33 8133 33 .34 6.3 | G54 634 534 B34 5§34 i ] 634
Figure 255: Depth-area-duration values for Woodward Ranch, TX May 1935
SPAS #1496 DAD Curves Zone 1
May 30, 1935
100,000
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Figure 256: Depth-area-duration chart for Woodward Ranch, TX May 1935
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SPAS 1496 Storm Center Mass Curve: Zone 1
May 30 (0700 UTC)- May 30 (1800 UTC), 1835
Lat: 28.4792 Lon: -59.36875
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Figure 257: Mass curve chart for Woodward Ranch, TX May 1935

3

T
Lmat )

T T
L is il ) SO ST

Total 12-hour Precipitation (Inches)
May 31, 1935 12 AM CST - May 31, 1935 12 PM CST

SPAS #1496
Pracigitation inches) - ] '.m-n'u T - 108 -lrl:ll wpe  Stations
-""" b ] ssv-soo [ o-ree [ oo [ ot veoe ol
| EEREE EUETY EHETN TR S FEEIE L
--"I ey |:|M| ::Dl:ll nE - 1101 - 1480 :lmnl 1108 % fdepemuntsl
o INEUETE EHETN  RETREC R
-gul.gil N ERIETE . ENETE RIS
-""'I i @601 bEl.'l-'.l:'l-Iulll-“lI" 17

WU 02032073

Figure 258: Total storm isohyetal analysis for Woodward Ranch, TX May 1935
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WAR DEPARTMENT CORPS OF ENGINEERS, U. 5. ARMY

STORM STUDIES - PERTINENT DATA SHEET

Storm of May 31, 1935
e MMy O ﬂm Assignment G M 5 = 20
Location BSoutlwestern Texms
Study Prepared by:
Bouthwestern IMvislon
falveston Dlstrict Offioce

Part I Reviewed by H. M. Sec. of
Weather Bureau, 5/8/LlL
Part IL Approved by Office, Chief

of Engineers for Distribution
of Factual Data, 2/27/5
Remarks: Center at :

Yoodwerd Ranoh, New Mexioo

gy Ares coversd by

berei Tinal inchyetal map.
@ Aren inclosed by

inen lsohyst. LOCATION MAP

P NS COMPI
PART I
Preliminary |sohyetal map,in 1  sheet , scale 1 ¢ 1,000,000
Precipitation data and mass curves: (Mumber of Shests)
Form 5001-C (Hourly precip. data). . . - - - - oo cecanea L
Form 5001-8® (24-hour * ol RO R M R s -
Form 5001-D ("~ ™ e N e S i e L
Miscl, precip. records, meteorclogical date, etc. . . oo oo cae . 1
Form 5002 (Maas rainTall curves). - - o - oo e e e e e e e 10
EART I

Final isohyetal maps,In 1 sheet , scale 1 : 1,000,000
Data and computation sheets:
Form S-10 (Data from mass rainfall curves)_____________._ 1
Form S5-Il (Depth-area data from isohyetal map)__________._ 1
Form 5-12 (Maximum depth-duration dbta)- - - oo oo 2
Maximum duration-depth-area curves._ __._____________.___ 1
Data relating to perlods of maximum rainfall .- - -~ -
=]

MAXIMUM AVERAGE DEPTH_OF RAINFALL IN INCHE
Area in Sg. Ml Duration of Rainfall in Hours
2 L 4] 8 10
Max, Station |15.0 |22.0 |22.0 | 22,0 |22.0
13.0 |20.5 | 21.0 | 21.0 | 21.0
1249 B'.'I-l m-,'j 53-4-5 ml&
2.1 |17.9 | 18.2 |18.2 | 1B.2
11.1 | 16.0 | 16.L | 26.L | 160
9.7 |13.5 | 140 | 10 | Ly
Teb | 10,1 (10,9 |11.0 | 11.0
1,000 | 5.8 | 7.8 | 8.6 | 8.8 | B.9
2,000 L3 T | 65| GuB | 6.3
L,o00 | 3.0 0| L6 | L8| Lo
E,000 | 2.5 | 3.5 | L0 | Le2 | La3
T 4000 2.1 | 2.8 | 5.2 | 3.3 | 3l

g88ve.

Fnr'm ﬁ

Figure 259: USACE Depth-area-duration values for Woodward Ranch, TX May 1935
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WAR DEPARTMENT GORPS OF ENGINEERS, U. 5. ARMY
STORM STUDIES = ISOHYETAL MAP
Stormof______ May 3/ /835 ___ Assignment GM 5-20
Study Prepored b}g ex Distric?

uthwesrern Division

Storm Period {2 _hours
from__/AM M, /

to_ /I AM Msay 3/ 19,000,000
Peiytans
i MASS RAINFALL CURVES
& E i brel anph 22.0° (uofficial)
2wt i'
z e
|- :'I'
= E :' | |
a e l
& — |
8 = i
5 5 Il
i | -
= 1 | 1 L]
§ = l’i= L S O ]

i

1 R T PRETI, E O - 1A

Figure 260: USACE Total storm isohyetal and mass curve chart for Woodward Ranch, TX May 1935
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Figure 262: Daily Weather Map for Woodward Ranch, TX May 30, 1935
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Figure 264: Daily Weather Map for Woodward Ranch, TX June 1, 1935
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SPAS 1496 Woodward Ranch, TX Storm Analysis
May 30, 1835

107w (L e Lo

Stoem Center
2048 W, 9936 W

{iee oW N (R
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Figure 265: In-place storm representative dew point analysis for Woodward Ranch, TX May 30, 1935
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Figure 266: USACE storm representative dew point for Woodward Ranch, TX May 1935
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Storm Precipitation Analysis System (SPAS) For Storm #1485

General Storm Location: Southwest New Mexico 33.8,-109.0,31.7,-105.9

Storm Dates: August 30, 1935
Event: Mesoscale convective event
DAD Zone 1

Latitude: 32.3042

Longitude: -106.7958

Max. Grid Rainfall Amount: 10.03”

Max. Observed Rainfall Amount: 10.00”

Number of Stations: 30

SPAS Version: 10

Base Map Used: Combination of manually digitized contours using isohyetal map from a report by Leopold on

the storm and a two-year six-hour prism climatological basemap.

Spatial resolution: 0.2785

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Degree of confidence in results: One of the two hourly stations used in this analysis was manually digitized
from the L.B. Leopold report of the storm. The other hourly station was estimated based on timing provided by
nearby daily cooperative reports. While not many hourly stations were used, the area and duration of the storm
were both fairly small, so they are sufficient in providing a high degree of accuracy of the timing of this storm.
Ten of the eleven supplemental stations were converted from daily station type due to uncertainty in observation
time. The eleventh supplemental station was estimated based on a report from the PMP analysis of the storm.
With all of the data being thoroughly inspected and the precipitation totals for various periods throughout the
storm being consistent with previous reports, this analysis is considered to be reliable.

Starm Representative

Climatological Maximum

Precip. Precip.
Precip,  [Water @ Precip. [ Water @
SPAS ELEW Water @ | Storm Bail. |Water @| Storm | Avail
Storm 1D NAME LOMN LAT | Round T 30,000° Elev. |Moisture| T, 30,000 Elew. |Moisture| IPMF
1485_1 LAS CRUICES -106.796|32.304| 3,900 | 7H.O0 | 3297 0.98" 2.310 BOiD | 3.607 1.05° 2,250 1,10
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Storm 1485 - August 30 (0600 UTC) - August 30 (1400 UTC), 1935
MAXIMUM AVERAGE DEPTH OF PRECIPITATION {INCHES)

7 Duratien [heurs}
Arsa (mh)——T—3 2 I 5 ] 12 18 | 24 % 48 72 7] 120 | Total
03 433 | 6355 7.93 943 985 984 000 500 | 090 999 9949 9949 LELY] 14003 10.03
1 420 | 650 | a9 | 93 | sss | am | am ept | @@ | oo .91 ger | wm | 9w 591
10 408 | 819 | 749 | 80 | an | 8z | sa | o4s | oae | oa D44 | 944 | 944 | 341 | @44
25 | 566 6485 8.14 aM 850 BG4 BA4 | BG4 | BG4 64 264 864 804 BB
50 342 | 817 | 825 | 744 | 762 | 77 tee | tee | rae | 7me rea | res | rem | re | 7me
100 305 | 4682 | 558 | @es | 8@ | & 705 ros | Tos. | 705 ros | ros | ros | tos | 70

160 ] 418 5.06 502 616 628 L) .38 638 | 638 i3] .38 G318 634 B34
200 254 | 384 4.65 553 Gl 517 566 586 | HA6 | 586 5.86 586 5.4 -] 5.85

300 221 | 334 4.04 4.81 4482 502 510 510 | 510 | 510 510 5.10 510 5.10 5.10
400 190 | am 364 44 442 4 52 4 61 481 | 481 | 48 48 481 461 481 4,61
500 182 | 275 k] .96 4.05 4.14 4.2 422 | 422 | 422 422 422 422 42 4.2
1,000 136 | 206 2.49 297 304 310 aar 3ar | aar ER T ar v a7 an 3.17
2,000 oga | 150 182 217 2.x 22T 233 23 | 233 233 233 233 233 213 2.33
5,000 058 | Da9 1.07 1M 1348 142 148 148 | 148 1.48 148 1.48 148 144 148
10,000 036 | 0456 0.69 (85 [i%! 2] 0.0 L0 L I L 1.n 1.0 1. 1M 101
20,000 025 0.36 044 [k 062 DES D&% 069 0.69 068 06 0489 069 089 069

26 B8 020 0.30 .38 047 034 055 06 060 060 Q.60 060 0.60 O 64 Q80 .6

Figure 267: Depth-area-duration values for Las Cruces, NM August 1935

SPAS #1485 DAD Curves Zone 1
August 30, 1935
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Figure 268: Depth-area-duration chart for Las Cruces, NM August 1935
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SPAS 1485 Storm Center Mass Curve: Zone 1
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Figure 269: Mass curve chart for Las Cruces, NM August 1935




Page 250 of 516

AT

T I
oW O W 107 W 106" 1Y

ﬂ o 05t 2
Total 9-hour Precipitation (inches)
August 30, 1935 0600 UTC - August 30, 1935 1400 UTC
SPAS #1485
Precipitation (Inches) Stations

Wooo-030 [ ]211-240 [} 421-450 631 -660 e Daily

Woz-080 [ [zar-270 [0 451 -4.80 ] 6.61 -6.90 = Hourly Estimated Psaudo
Mos1-000 [ ]271-300 [ 481-510 ] 691 -7.20 = Hourty Pseudo
Wogsi-120 301-3.30 511 -540 [l 7.21 -7.50 + Supplemental

121 -150 331 -360 [ 541-570 O] 7.51 -7.860 © Supplemental Esimated
[ 151-180 361 -350 [ 571-6.00[]781-8.10

[]i181-2i0 381 -420 [ 6.01-630[ |611-840

AT e ML 1RO

Figure 270: Total storm isohyetal analysis for Las Cruces, NM August 1935
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Figure 272: Daily Weather Map for Las Cruces, NM August 29, 1935
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Figure 273: Daily Weather Map for Las Cruces, NM August 30, 1935
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SPAS 1485 Las Cruces, NM Storm Analysis
August 29-30, 1935
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Figure 274: In-place storm representative dew point analysis for Las Cruces, NM August 29-30, 1935
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Storm Precipitation Analysis System (SPAS) For Storm #1429

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
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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.
Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water i@ Precip, |Water @
SPAS ELEV Water @ | Storm Ayail, Water @| Storm Avail.
Storm ID NAME LOMN LAT | Round Ta 30,0007 Elev. |Muoisture Ta 30,000 Elev. |Muoisture| IPMF
1429 2 HALLETT -06,613 [36.246| Q00 77.50 322" 0.25" 2.970 BO.0 1.60" .27 3.330 1.12
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Storm 1429 - September 2 (0700 UTC) - September 6 (0600 UTC), 1940
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration [holrs)

Area (ml') r

1 2 3 4 3 [ 12 1® | M | % 48 72 96 120 Total
03 4.05 740 11.75 14.17 1556 18.42 23 82 2400 | 2400 | 2400 24 00 4 00 24 00 2400 | 2400
1 405 | 790 1175 1417 15 56 18.42 21 52 24 00 2400 | 2400 | 2400 24 00 7a00 | D0 | 2400
10 400 | TH 11,63 1402 1539 822 23.54 2373 | a7 | 23T T3 2173 373 2373 13,73
26 384 | 768 11.43 1374 15,14 172 2317 2335 | 2338 | 2335 F3.35 pi 335 23.35 23,35
50 are | ra 1091 1315 14 45 17.10 2213 | 2229 | 2z2o | 2230 22.30 2230 72.30 2230 | 1230
1] 350 I 6.83 G 1225 1345 1563 20 .62 078 | 2078 | 2080 20,80 2080 20.80 20 B 20,80
160 320 | B4 953 11 52 1263 15.00 1940 1954 | 1958 | 1966 1966 19.67 19.67 1967 19.67
200 310 | B4 a.0a 1063 11.00 14.13 18,36 1850 | 1861 | 1883 18.83 1883 18 B4 18 B4 1684

A00 27 | 538 7ar 9.62 1057 12.50 16.91 178 | 1738 | TN 177 1772 17 12 1772 17.72
4p0 2.49 | 4482 116 8.65 9.57 1141 15,94 1624 | 1639 | 16.86 16.87 16.83 16.89 1689 16.59

500 230 | 440 6.53 a2 8E3 10.55 1520 1555 | 1560 | 1614 16.14 18.15 16.18 16 16 16,16
1,000 1.80 135 498 609 589 823 12 48 12 86 | 1287 | 1346 1347 13,83 1367 1367 13.62
2,000 1.30 | 257 3.83 475 541 L] 0.80 1012 | 1098 | 10.64 1064 11.67 1144 1114 1114
5,000 083 | 1wz 2.58 3.23 368 415 61T T oTm o TR 749 8.00 ata 818 B.18
10,000 084 | 115 173 2.0 257 2 B 4,67 518 | 521 | 558 5,69 6.02 4.4 L] B.26
20,000 03 | 072 1.08 130 1.60 1 B2 g 335 | 342 | 400 416 4.5 472 412 4.72
50,000 020 | 03w 058 078 0.85 1.00 1.70 1.78 1as | 227 2.39 261 2B 2 B0 2.ED
56 417 018 , 036 054 070 0.8 090 159 167 | 1.76 214 225 2 48 264 24 .64

Figure 275: Depth-area-duration values for Hallett, OK September 1940

SPAS #1429 DAD Curves Zone 2
September 2-6, 1940
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Figure 276: Depth-area-duration chart for Hallett, OK September 1940
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SPAS 1429 Storm Center Mass Curve Zone 2

September 2 (0700UTC) to September 6 (0600UTC), 1940
Lat: 36.2458 Lon: -96.6125
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Figure 277: Mass curve chart for Hallett, OK September 1940
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Figure 278: Total storm isohyetal analysis for Hallett, OK September 1940
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WAR DEPARTMENT CORPS OF ENGINEERS, U.S. ARMY

STORM STUDIES - PERTINENT DATA SHEET

Storm of September 2 = &, 1940
L I F‘f'f il i Asslgnment S W 2 = IB'
Location Okla, Heans. Wo. & Ark.
Study Prepared by:
Southwestern Division
Tulsa District Office

Part I Reviewed by H. M. Sec. of
Weather Bureau, 8/18/41
Part IL Approved by Office, Chief

s===3 Area covered by
..t Finsd Isohystal map.

@ Area inclossd by

2=inch Isohyet. LOCATION MA E

of Engineers for Distribution

of Factual Data, 3/25/13
Remarks: Centers at;
lalleti, Okla, and Lebo, Hans,

AN MPUTATI Pi
PART I
Preliminary isohyetal map, in 2 sheet , scale 14 1,000,000
Precipitation data and mass curves: (Number of Sheets)
Form 5001-C (Hourly precip. date)_ .. ____ . ________._.- 38
Form 500i-B (24-hour ™ W i e -
Form S001~-D (" * * 3 TR e P g (e g 23
Miscl. precip. records, meteorological data, etc.. _ ___ _ ________ 1
Form 5002 (Mass rainfall curves)_ _ _ __ _______ _ ____ _____. lg
PART I
Final isohyetal maps,in 1 sheet , scale 1 s 1,000,000
Data and computation sheets:
Form S-10 (Data from mass rainfall curves)______________ g
Form S-Il (Depth-area data from isohyetal meap). .- . _—__ 3
Form $-12 (Maximum depth-duration data). ..o —___ 11
Maximum duration-depth-area curves_ __________ ________ 1
Data relating to perlods of maximum rainfall . . . ___ 2

MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES.

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

6 132 138 |2 |3 [ 3 [18]5h [ 90

Max, Station |48.9 Mﬂ;{g 240 | 2lie0 | 2440 | 20 | 2La0 | 2o
0 |18 |25.L [25.6 | 23,6 23.6 | 23.6 | 25.6 | 23.6 | 5.6

100 |17 [19.2 |19.L4 | 19.6 | 19.7 | 19.8 | 19.8 | 15.8 | 19.8

200 |12.5 | 17.6 }17.8 | 18.0 | 18.1 | 18.2 | 18,3!| 18,3 | 18,3

500 | 9.7 [15.4715.6 | 15.7 | 15.8 | 16.1 | 16.2!| 16.2 | 16.2

2,000 | 6,2 | 10,3 | 10,5 | 0,7 | 10,5 | 11.1 | 11.3 | 11.3 | 11,3

5,000 | Lad | 7o3 | Tals| 75| 7.7 | 7.8 | 7.9 | 8.0| 8.0
10,000 | 3.0 E-I’: Seli | 545 | S4B | ST | 5eB| 5.9 | 549
15,000 | 2.4 | L. LS | La7 | L7 | LeB| La9 i:l Del
20,000 | 2.0 | 349 | Lol | Le2 | Le3 | Lobi| La5 6| L.b

i

Form 5-2

Figure 279: USACE Depth-area-duration values for Hallett, OK September 1940
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WAR DEFARTMENT CORPS OF ENGINEERS, U. 5. ARMY
STORM ETUDIES- ISCIH\"ETAL MAP

Storm of September 2-6, 1940 Assignment S Z-/8
Study Prepared by:_ 7uv/ss Okils Listrict

wouthwestern Division

Storm nriud_ﬂ;:?_huur.
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Figure 280: USACE Total storm isohyetal and mass curve chart for Hallett, OK September 1940
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Figure 282: Daily Weather Map for Hallett, OK September 1, 1940



Page 262 of 516

s e e e Y B A 3 L

it

e 5

o B 0 T hen e e g

Figure 284: Daily Weather Map for Hallett, OK September 3, 1940



Page 263 of 516

S N o v Sl 4 e L

Figure 285: Daily Weather Map for Hallett, OK September 4, 1940
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Figure 286: Daily Weather Map for Hallett, OK September 5, 1940
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SPAS 1429 Hallett, OK Storm Analysis
September 2-4, 1840
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Figure 287: In-place storm representative dew point analysis for Hallett, OK September 2-4, 1940
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Figure 288: NWS Transposition Map for Hallett, OK September 1940
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Storm Precipitation Analysis System (SPAS) For Storm #1432

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_0002yrO6h)
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.
Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water @ Precip, |Water @
SPAS ELEW Water @ | Storm Bail. |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, 30,000 Elew. |Moisture| IPMF
1432 1 MOLINDS -06.071 |35.846| BOO 73.00 | 2607 019" 2.410 79.0 | 3.44" 0.23" 3,210 1.33
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Storm 1432 - May 15 (0700 UTC) - May 21 (0800 UTC), 1843
MAXIMUM AVERAGE DEPTH OF PRECIPITATION [INCHES)

Arma [mi'} Cration {hours)

! 1 ] 3 | a 5 f r] 1% L] 30 ] a8 Bl T b1 128 144 Tatal
0.3 a7 1 1402 1582 16 02 [TEE] 1715 1734 17,34 17,35 1738 17.43 18T 180 18,27 122 1927 19.27
1 B2 1200 .02 1582 1602 23 1715 g 17.20 172 17m L 1866 = 1926 192 1536 18.20
10 B8 158 13,88 1578 15 98 (LR 1710 17 14 1750 i 16 1738 17,28 1863 1865 0.2 1982 1wz | 1022
5 [ RL] 11.52 1391 1570 15,00 M1 173 1708 1712 1712 1727 17.27 18.58 186 18,13 1914 191 19,14
-] B4 118 180 1557 1577 15,00 1640 16 S 17.068 1706 1715 17,15 18,50 188 19:00 1500 W | 100
100 TEN 11.45 1330 1507 1% 20 1547 1870 1843 #0643 16 48 1851 1 50 17 B 1815 18,42 18 02 18 53 18,53
160 T8 060 12m 435 .53 14 1562 15,68 1571 15.71 1578 15.85 1719 1T 17T 1702 1786 17,96
200 (] 10 H 1204 1364 frid | 13.85 1455 1441 14.09 1488 1496 1500 168 1678 1138 1 55 176 17.52
300 76 10 061 1188 1213 1232 1308 1308 1108 1308 1322 t3.80 15 90 1635 i 17145 e | 1714
400 558 810 SR 10&7 0 11.08 1185 1165 11.83 183 120 13.20 1541 604 18,85 16 T4 8 T8 16,780
500 516 ] Ban .54 QG 1) 104 14T 1102 12 1159 1263 1518 1584 v aT 1645 18 45 1645

1,000 .00 SE4 B3T T8 T4 TER T80 808 B2 a.0s nn .57 131 1In 115 1537 kLR 15.07
2,000 .06 R ] ENy 51 54 S48 .20 630 .06 B.15 a3k LT 1263 1259 1342 139 1300 13.98

6,000 14 i) ] arr F88 400 £4ah LE- ] 035 il i BT 1 1140 1199 22T I 1227
1000 B2 1.5 216 261 254 302 im am 4 56 400 678 740 0.64 a5 126 a2 08 1090
20,000 57 LiE- ] 1.3 R 240 288 2.80 298 4.8 afif e a] .21 i ax e ] 9.5 9.3 .33
50,000 a7 L] oo T 1n 119 1M 104 740 304 164 EE. 7 4.95 617 L] 0 68 Ta5 T8 T8
100,000 k24 a4 052 85 Lk o2 1. 145 1EQ 2.18 242 2685 3.58 aT 4 65 532 53 5,35
161,833 Ik i 031 oan L 54 a.n PNy ] 835 1.13 141 1.1 1539 23 EECH] ] 151 383 a85 1Ed

Figure 289: Depth-area-duration values for Mounds, OK May 1943

SPAS #1432 DAD Curves Zone 1
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Figure 290: Depth-area-duration values for Mounds, OK May 1943
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SPAS 1432 Storm Center Mass Curve Zone 1
May 15 (0T00UTC) to May 21 (0600UITC), 1943
Lat: 35 B458 Lon; -96 0798
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Figure 291: Mass curve chart for Mounds, OK May 1943
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Figure 292: Total storm isohyetal analysis for Mounds, OK May 1943
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DEPARTHENT OF THE ARMY CORPS OF EMGINEERS

STORM STUDIES - PERTINENT DATA SHEET

Storm of 12,20 May 1943
0 ¥
w S0F ¥ ST e Assignment sy 2-21
Location Cklahoms to Creat Lakeg

Study Pre
Sout weatrlfn Di"'u?lsiun
Tulss District Offica

Part I Reviewed by H. M. Sec. of

Weather Bureau, 10/9/46
’ Pert IL Approved by OfTice, Chief
7.0" of Enginears for Distribution
-LKGENR- 17. of Factual Data, 2/15/i9
===3 AFSE COVEred by Remarks: Center. nsar
Leni final Iilv:l':::‘:ﬂv Mounds, 01;15. n—
. Deupt. 71° - Ref, Pt.
@a -nch Isohyst. LOCATION _MAP 2 Grid G-15
T PUTATIONS COMPI
PART I
Preliminary ischyetal map, in 1 sheet , scale 1: 1,000,000
Precipitation data and mass curves: (Numbar of Sheets)
Form 5001-C (Hourly precip. date). - oo oo .- s M 521
Form 5001-B (24-hour * R D T TTe e iy
Form 5001-D (* * * * liseas A e A
Miscl. precip. records, meteoroiogical dﬂl [ TP TP 10
Form 5002 (Mass rainfall curves). - - - - - oo e e m e 251
PART I

Final isohyetal maps,in 1 sheet , scale 1: 1,700,000
Data and computation sheets:

Form S-10 (Data from mass rainfall curves)_ _____________ L
Form S=I1 (Depth=area data from isohyetal map) - ____ B
Form S-12 (Maximum depth-duration data)________________ 12
Maximum duration-depth-ares curves___ _________ e 1
Data relating to periods of maximum rainfall oo oo 1
MAXIMUM AVERAGE DEPTH OF RAINFALL IN INCHES
Area in Sq. Mi. Duration of Rainfall in Hours

6 12 |18 a2z |36 Bl o072 ]9 1o 1Qh

Max, Statien |16,2[17.0[07.0 . T 1.0 7.0 7.0 (1.0 [If.C .0

10 |15.9 | 16.7 P6.7 |16.7 [6.7 6.7 [16.7 16,7 [16.8 16,9 16.9

100 (14,214,249 14.9 J1L.9 4.9 [15.0 |15.4 [15.6 15,9 |15.9

200 |[13.0)13.5[03.9 [13.9 E‘LB 13,9 [13.9 [|14.4 |15.0 |15.5 |15.5

500 | 9.2]10.6[11.1 [11.1 12,0 [13.7 |14.4 |L46 P49 |14.9

1,000 6,21 7.9] B.4 | 8.5 |1{‘D 10,8 13.2 13,8 [14.1 [14.2 (14,9

2,000 4.00 5.3 6.3 | 6.6 | 0,2 1100 [12.6 (13,2 |13.5 [13.7 |13.7

5,000 3.0 3.6]4.9 | 5.4 | 8.3 |89 11.5 112.1 [12.4 [12.5 |12.6

10, 000 2.6 2.1 4.2 1408 | 7.3 | &0 102 1C.T [11.0 10,2 |11l.4

20,000 2,1| 2,6)3.5 | 4.2 | 6.2 | 6,2 | 8,6 ]| 9.1 | 9.4 | 9.8 |1C.1

SG,U{]G ]-..E" E‘G 2-6 .311!} J‘.-E 5-? 6-6 TOD " ir- | F"-E Brg

100,000 | 1.1] 1.5] 2.0 | 2.6 | 3.5 | 4el | 5.0 | 544 5.8 | 6.2 | 6.2

200,000 | 07] 3,003,3 11,7 |23 |27 )35 [3.8]43 |£915.2

Form S-2
Figure 293: USACE Depth-area-duration values for Mounds, OK May 1943
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STORM STUDIES - ISOHYETAL MAP
Assignment _SW 2-21

_ 12-20 May 1945 @000
Study Prepored by: Tulsa, Okla, District

Southwestern Division

Storm Period_188 hours
from__11 PM 12 Mey
to_ 11 PM 20 Mey

MASS RAINFALL CURVES
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Figure 294: USACE Total storm isohyetal and mass curve chart for Mounds, OK May 1943
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Figure 296: Daily Weather Map for Mounds, OK May 14, 1943
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Figure 298: Daily Weather Map for Mounds, OK May 16, 1943
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Figure 299: Daily Weather Map for Mounds, OK May 17, 1943

Figure 300: Daily Weather Map for Mounds, OK May 18, 1943
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Figure 301: Daily Weather Map for Mounds, OK May 19, 1943

Figure 302: Daily Weather Map for Mounds, OK May 20, 1943
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SPAS 1432 Mounds, OK Storm Analysis
May 15-20, 1943
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Figure 303: In-place storm representative dew point analysis for Mounds, OK May 15-20, 1943
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Figure 304: NWS Transposition Map for Mounds, OK May 1943
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Storm Precipitation Analysis System (SPAS) For Storm #1558

General Storm Location: Rock Springs/Barksdale, TX (-102.0, 31.0, 28.0, -99.0)

Storm Dates: September 22-25, 1955

Event: Local
DAD Zone 1
Latitude: 29.9125

Longitude: -99.9958

Max. Grid Rainfall Amount: 24.09” Barksdale, TX

Max. Observed Rainfall Amount: 24.00”

Number of Stations: 66

SPAS Version: 10.0

Basemap: Blended Basemap of PRISM Mean September 1971-2000 Climatology and the USGS Isohyetal

Pattern

Spatial resolution: 0.2880

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 blended basemap, and the timing is based on hourly and hourly pseudo stations. An additional twenty-five
supplemental stations were created to ensure data consistency.

Starm Representative

Climatological Maximum

Precip. Precip.
Precip,  [Water @ Precip. [ Water @
SPAS ELEW Water @ | Storm Bail. |Water @| Storm | Avail
Storm 1D NAME LOMN LAT | Round T 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF
1558._1 ROCK SPRINGS -00.996 |29.912| 2,000 | 7750 | 322" 0.53" 2.600 0.5 350 0.56" £.960 1.10
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Storm 1558 - September 22 (0700 UTC) - September 26 (0600 UTC), 1955
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
3 Duration [hours)
{mi') 1 2 3 i 5 1] 12 w | 4 36 A8 T2 86 120 Totsl
03 400 .56 870 | 1067 | 1282 | 1461 | 2085 | 2347 | 2390 | 2402 | 2400 | 2403 | 2403 | 200 | 200
1 a9 5.31 .64 10,59 1273 14.51 2010 2332 | 2381 | 23486 23.486 231,87 2387 23 867 23.87
10 390 B 38 A 46 13 39 1247 14 20.30 2281 | 2336 23ar 2337 2337 2337 2337 2337
28 375 614 815 | 1000 | 1200 | 1360 | 1053 | 2190 | 2247 | 2250 | 2250 | 2351 | 2@A | 22H1 | 2264
50 3487 5.84 r1a .50 1141 13.01 168.57 2080 | #1135 | 2139 21.39 21.40 2140 2T 40 2140
100 320 538 T2 /715 1044 1185 17.05 161G | 10 &1 19.84 19.64 1364 1964 1064 1564
160 an 5.5 i 16 817 879 | 1197 | 1589 | 17e1 | 1827 | 1832 | 1832 | 832 | 832 | wm | B
200 247 482 629 R[] oM | 1053 | 1500 | sAe | 172e | 4732 | w732 | 73 | wm | m | 7m
300 275 4.44 578 riar 843 4 E5 13.73 1547 | 1582 15.85 1596 1597 1507 iLor 15.07
400 257 415 537 a7 Tm B o 1275 14 55 | 14 97 15.00 1501 15.02 1502 150 1502
500 242 am 5.07 642 749 B49 | 1203 | 1370 | 1419 | 1422 | 1423 | 1424 | 1424 | 1424 | 1424
1,000 19¢ 3 417 a1 BT 05 o O 1154 11.90 11.93 11.95 11.96 1184 11.94G 11.06
2,000 148 240 325 4.4 505 568 Tar .50 aaT =] 972 975 975 G715 o 75
8,000 085 153 213 287 3.3 3T 5.25 .24 fi 64 Y 871 6 85 B B .85 .85
10,000 052 0. 1.34 1.75 24 2M an 434 481 4.88 440 208 5 0 506 508
20,000 o.30 050 0 7a 99 127 141 203 2 52 28 296 2499 a2 122 i3 iz
ar4s | 018 0.30 045 059 0.8 o7 114 140 165 170 174 185 105 ] 185
Figure 305: Depth-area-duration values for Rock Springs, TX September 1955
SPAS #1558 DAD Curves Zone 1
September 22 - September 25, 1955
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Figure 306: Depth-area-duration chart for Rock Springs, TX September 1955
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SPAS 1558 Storm Center Mass Curve: Zone 1
September 22 (0700 UTC) - September 26 (0600 UTC), 1955
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Figure 307: Mass curve chart for Rock Springs, TX September 1955
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Figure 308: Total storm isohyetal analysis for Rock Springs, TX September 1955
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NOAA HYSPLIT MODEL
Backward trajectories ending at 1000 UTC 24 Sep 55

CDC1 Meteorological Data

Source * at 29.91 N 100.00 W

hPa

SoE Tk ——— e e g e = - 1000
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oov24 023 nar2d
Job I0: 172221 Job Start: Mon Oct 12 18:24:04 UTC 2015

Source 1 fat.: 29.912000 lon.: -99.9%6000 hgts: 0, 1060, 2600 m AGL

Traljgcm Direction: Backward  Duration: 72 hrs ’
Vertical on Calculation Method: Model Vertical Vielocity
Meteorology: 00002 1 Sep 2055 - reanalysis

Figure 309: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Rock Springs, TX
September 1955
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SPAS 1558 Rock Springs/Barksdale, TX Storm Analysis
September 21-24, 1855
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Figure 310: In-place storm representative dew point analysis for Rock Springs, TX
September 21-24, 1955
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Storm Precipitation Analysis System (SPAS) For Storm # 1293
(Re-Run of SPAS #1009)

General Storm Location: Southeastern Colorado, NE New Mexico and E Kansas.
Storm Dates: June 14 — 19, 1965

Event: Thunderstorms and possible Mesoscale Convective Complex (MCC)

DAD Zone 1 (Holly/Two Buttes, CO)

Latitude: 37.7125

Longitude: -102.40416

Max. Grid Rainfall Amount: 19.18”

Max. Observed Rainfall Amount: 18.00”

Number of Stations: 414

SPAS Version: 9.5

Base Map Used: Modified USGS total precipitation map for the period June 13-20, 1965
Radar Included: No

Depth-Area-Duration (DAD) analysis: 1, 2, 3, 4, 5, 6, 12, 18, 24, 36, 48, 72, 96, 120, & 144 hr

Confidence in results: For reasons described below, the results of this analysis are markedly different than
SPAS 1009, but are believed to be more accurate. A comprehensive bucket survey provides us with a
moderate degree of confidence in the magnitudes; however exact storm patterns have a high degree of
uncertainly. The temporal distributions are anchored on good, but sparse hourly data, therefore confidence is
lower than normal with the timing.

Comments: This analysis was a re-analysis of SPAS #1009. Since then, several software enhancements have
taken place. Plus, a large amount of additional data (Bucket Survey) was added, mainly to address the western
storm centers (southeast of Denver). Also, a USGS isohyetal map was used as the basemap, which injected a
great deal of information into the analysis versus the #1009 analysis. For these reasons, the results of this
analysis are different than 1009, but are believed to be more accurate. 251 Bucket Survey amounts were added
from the Colorado Climatological Data. After QC, a total of 224 remained in the data set. Unlike SPAS #1009
where the storm center was near Holly, SPAS #1293 has the storm center about 30 miles southwest of Holly (or
28 miles south —southeast of Lamar, CO). The USGS report stated intense rains began on June 16™ in this
area and dropped 15.5” of rain. Coupled with other rain showers during the June 14-19" period, the total storm
center rainfall rose to 18” for the 144-hour period. Two Buttes, the closest hourly “station,” was based on a
mass curve published in the USGS report (shown below). The USGS mass curve for Two Buttes looked to be
estimated, so the final timing was also influenced by surrounding true hourly stations.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water @ | Precip. |Water @
SPAS ELEV Water @ | Storm Ayail, |'Water @| Storm | Avail
Storm 1D I NAME LON LAT | Round Ta 30,0007 Elev. |Moisture| T, 30,000 Elev. |Moisture| IPMF
1293_1 HOLLY -102.404|137.713) 4100 | 77.00 | 3047 0.98" 2,150 BOLS 3.68" 110" 2,280 1.20
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Storm 1293 - June 14 (0800 UTC) - June 20 (0700 UTC), 1965
MAXIMUM AVERAGE DEPTH OF PRECIPITATION {INCHES)

Duration [hours)

Arva [mi] r

1 2 3 i B ] 12 18 | 4 35 448 T2 95 120 Total
03 i | 562 7.60 210 1195 1363 14 52 1455 | 1645 | 1755 14.80 18.90 19.09 1218 1018
1 a8¢ | 460 r.62 2.06 1189 13.58 14.48 1448 | 16538 | 174T 8.1 1882 19.00 19,09 19.09
10 3gs | S5&2 728 8492 1174 13.38 14.24 fa2r | B2 | 7.2 1841 18.52 B 1663 16 B0
25 gz | 548 723 886 1164 LER 14.15 1418 | 1602 | 1710 1830 18 40 18 60 1869 18,69
50 a¥s | 536 .08 B.64 1143 13.04 13.68 1385 | 1580 | t6ar 18.07 15 18 18.35 1844 1844
100 a5z | 502 662 812 1070 12.20 1207 1300 15.06 16.14 1744 17.58 17.74 17 80 17.00

160 3.28 470 a0 T.81 1001 11.42 12,16 12‘13; 14 34 15 44 18,84 1704 1718 17 40 17 40
200 30 | 444 5.85 714 945 10.77 11.48 11.50 1374 14.83 16.28 16.60 1664 16.97 16.97

300 280 | 4m 528 648 B53 073 | 1037 | 1040 | 1271 | 1379 | 1534 | asr3 | 1se2 | 1eas | 1698
400 253 | 3m 477 585 770 ETA 6,37 D41 | 1188 | 1293 | 1455 | 1504 | 1508 | 1544 | 1544
500 226 3.24 428 5.25 682 189 842 Bag | 115 | 1222 1392 14.46 14.49 14 g6 14,86
1,000 1584 | 223 240 i83 4.4 504 542 578 | 861 | o564 11.83 | 1258 | 1262 | 1300 | 1300
2,000 132 | 172 220 286 315 341 3.82 482 | B30 | 724 ghz | W40 | 1048 | 10 | 108
&,000 083 1.18 1.52 1.87 209 23 2Te 352 460 | 54 .68 134 747 T in
10,000 | 050 | o7k 098 112 131 144 100 238 | am | agd 4.4 543 536 545 545
20000 ( 028 047 062 a7 06 054 1.2 1.46 208 272 298 347 173 162 IE2

40 556 015 | 025 .35 .40 049 054 074 052 1.25 1.66 1.86 2,20 237 247 247

Figure 311: Depth-area-duration values for Holly, CO June 1965

SPAS #1293 DAD Curves Zone 1
June 14-20, 1965
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Figure 312: Depth-area-duration chart for Holly, CO June 1965
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Figure 314: Total storm isohyetal analysis for Holly, CO June 1965
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Backward trajectories ending at 1200 UTC 16 Jun 65

CDC1 Meteorological Data
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Figure 315: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Holly, CO June 1965
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SPAS 1293 Zone 1 Holly, CO Storm Analysis
June 13-16,1965
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Figure 316: In-place storm representative dew point analysis for Holly, CO June 13-16, 1965
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Storm Precipitation Analysis System (SPAS) For Storm #1034

General Storm Location: Enid, OK (center: Boggy Creek, OK)

Storm Dates: October 10 — 12, 1973

Event: Thunderstorm, possibly associated with a mesoscale convective complex (MCC
Latitude: 36.4000 (36.3805)

Longitude: -97.8833 (-97.8683)

Rainfall Amount: 15.68” (20.00”) (Grid/Pixel = 19.45")

Number of Stations: 52 (d=38, h=4, hp=4, s=6)

SPAS Version: 2.0

Base Map Used: No

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes, 1, 2, 3, 4, 5, 6, 12, 18, 24, 36, 48, 72, and 96 hours

Starm Representative Climatalogical Maximum
Precip. Precip.
Precip, |Water i@ Precip. |Water @
SPAS ELEV Water @ | Storm Byl Water @| Storm | Awail,
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, 30,000 Elew. |Moisture| IPMF
10341 ENID -07.868 |36.381| 1,200 | 75.00 | 2.B5° 0.30" 2.550 70| 318" 0.32"° 2,820 1.11
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Storm 1034 - Enid OK, October 9 - 12, 1973
MAXIMUM AVERAGE DEPTH OF PRECIPITATION [INCHES)

Duration (hours)

Aren (mi’) 1 2 3 4 5 L 12 12 24 38 48 72 28 120 total
1 a1 4 .74 T 06 L] 1.2z 1700 1898 19,02 10,02 16920 16034 1045 1045 1045
10 2.63 4.06 549 7.60 B &0 1073 16.33 1813 1816 1818 18,33 1851 1857 1857 18.57
25 2.54 3.om 53 T3 B 49 10,35 15.74 1748 7.5 17.51 17.68 1764 1791 179 7.9
4] 745 AT 514 .08 &30 1000 1520 16 88 16 1 9 1707 17.23 1729 1729 1728
1non 2.36 362 4.497 6.3 890 .64 1463 18,25 1627 1627 16.42 1657 1664 16.64 16,64
150 22T 3.5¢ 487 662 T84 936 1416 15.72 1574 1674 15649 16.03 1609 16,09 16.08
o0 2.20 4. 4.4 643 140 a9 1369 1521 15,23 15.23 15.37 15.51 1557 15.57 15.57
300 2.09 3.18 4 B5 B.05 6495 &850 12.84 1427 14.20 14.249 1441 14.54 1460 1480 14.80
400 208 2.50 4 54 575 LiXid] 820 1210 1345 1347 1347 1358 1370 1376 1375 13756
500 2.04 202 4.43 5.50 635 o 11.47 12.78 1280 1280 12.90 13.00 13206 1306 1306

1,000 1.85 265 1B 4 61 540 B71 947 10 55 1057 1057 1063 1070 1089 1089 1088
2,000 1.4 216 an an 430 L L] f.40 an 213 813 Baz B.20 B&T 867 467
5,000 0.95 1.51 238 215 i18 ER 524 564 565 565 567 568 632 632 8.32
9,524 Q.33 (054 1.6 1. 219 287 4483 415 4.16 4.8 414 4.20 4.9 498 498

Figure 317: Depth-area-duration values for Enid, OK October 1973
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Figure 318: Depth-area-duration chart for Enid, OK October 1973
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Accumulated Precipitation (inches)

Mass Curve - Storm #1034 - October 9 -12, 1973
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Figure 319: Mass curve chart for Enid, OK October 1973
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Figure 320: Total storm isohyetal analysis for Enid, OK October 1973
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NOAA HYSPLIT MODEL
Backward trajectories ending at 1900 UTC 10 Oct 73
CDC1 Meteorological Data
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Figure 321: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Enid, OK October 1973
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SPAS 1034, Enid, OK Storm Analysis
October 8-10, 1973
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Figure 322: In-place storm representative dew point analysis for Enid, OK October 9-10, 1973
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Figure 323: NWS Transposition Map for Enid, OK October 1973
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Storm Precipitation Analysis System (SPAS) For Storm #1487

General Storm Location: Southern New Mexico and Western Texas (-108.8, 34.5, 31.1, -104.7)
Storm Dates: August 18 — August 20, 1978

Event: Localized Extreme Precipitation Event

DAD Zone 1

Latitude: 32.3875

Longitude: -106.5292

Max. Grid Rainfall Amount: 10.43” Cox Ranch, NM
Max. Observed Rainfall Amount: 10.00”

Number of Stations: 105

SPAS Version: 10.0

Basemap: Monthly PRISM Map — August 1978
Spatial resolution: 0.2783

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: In addition to the NCDC hourly stations, an isohyetal map from the U.S. Army Corp of
Engineers (USACE) was digitized and used to locate supplemental stations and provide insight on the overall
spatial pattern at White Sands Missile Range (WSMR); 12 total supplemental stations were added from the
USACE Report. In order to contain the storm center, 11 estimated stations were also added in a north-south
transect and surrounding the added WSMR Stations. A majority of the precipitation at WSMR fell in a four-hour
time period from 1700-2100 MST on August 19. Due to the density of observations and well reported timing, the
storm center reliability is quite high. While precipitation did fall outside of this time period as well as outside of
the small storm center location, there is less information to determine rainfall pattern and timing as accurately.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water @ Precip, |Water @
SPAS ELEW Water @ | Storm Byl |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

1487 1 WHITE 5aNDS -106.529|32.387 | 4600 | 7400 | 2.73° 0.98" 1.750 BO.O | 3.7 121" 2.390 1.37
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Storm 1487 - August 18 (0800 UTC) - August 21 (0700 UTC), 1978
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration [holrs)

Area (ml') r

1 2 3 4 5 ] 12 18 | 4 38 448 T B85 120 Total
03 230 | 440 .60 T B.25 B80 10.32 1040 | 1040 | 1040 1040 1040 1040 10.43 10.43
1 218 | 436 8,55 764 818 B.73 10.22 1031 | 1331 | 1031 103 13 103 10.31 1931
10 190 | 380 570 B85 (A 76 B93 200 | 900 | 900 9.00 .00 §.00 2.00 &0
256 164 | 328 402 5.4 15 .56 .72 I | rv | 17O 119 1.714 1.9 1. 7.79
S0 142 | 283 424 494 530 565 L] 677 | 6T BT BT 677 817 arr 677
100 120 | 241 344 4 410 4 5 555 564 | 564 | 5B4 564 564 G564 564 h.B4
160 110 | 222 3.03 153 i a.04 4.97 507 | 507 | 5or 507 507 507 s07 5.07

200 o5 | 210 2483 iza 350 375 4.59 469 | 480 469 469 469 469 469 4.69
oo (L 2.56 296 315 14 41 422 | 422 | 432 43z 472 432 47 4.3
4p0 0895 | 184 2,38 2.75 292 315 3,63 ¥ | 3w | A m im iwm 391 19

500 ogE | 178 226 258 F -] 2.o7 jea A B < I T ) T Tr Tr im .37
1,000 oay | 153 1.4 217 228 2 45 .27 3 338 | 308 138 338 134 14 3.34
2,000 0Ro | 133 1.50 174 184 211 204 Ao 303 | 303 304 3.03 303 3m 3.03
5,000 050 | D854 114 1,30 146 im 237 248 | Z40 | 24O 230 250 250 250 2.50
10,000 03 | 081 076 a3 1.08 134 187 188 | 198 | 2Mm 2.02 202 202 2oz .02
20,000 023 | 0230 0.50 L] L] 0as 1.3 145 | 146 | 150 153 1.53 153 153 1.53
50,000 010 0.19 024 32 037 045 o2 D88 0.8s 090 o9z 092 4~ ooz 0.0z
50 254 010 , 019 0.24 32 0.7 045 o2 085 086 088 0.5 09 (R0 LR 0.91

Figure 324: Depth-area-duration values for White Sands, NM August 1978

SPAS #1487 DAD Curves Zone 1
August 18 - August 21, 1978
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Figure 325: Depth-area-duration chart for White Sands, NM August 1978
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Inzremertal Precipitation {inches)

SPAS 1487 Storm Center Mass Curve: Zonae 1
August 18 (0800 UTC) - August 21 (0700 UTC), 1978
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Figure 326: Mass curve chart for White Sands, NM August 1978
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Figure 327: Total storm isohyetal analysis for White Sands, NM August 1978
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0000 UTC 20 Aug 78

CDC1 Meteorological Data
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Figure 328: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for White Sands, NM

August 1978
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SPAS 1487 Las Cruces, NM Storm Analysis
August 17 - 20, 1978
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Figure 329: In-place storm representative dew point analysis for White Sands, NM August 17-20, 1978
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Storm Precipitation Analysis System (SPAS) For Storm #1247

General Storm Location: Colorado

Storm Dates: July 2-5, 1981

Event: Thunderstorm

DAD Zone 1

Latitude: 37.096

Longitude: -104.379

Max. Grid Rainfall Amount: 16.33”

Max. Observed Rainfall Amount: 16.00”

Number of Stations: 54 (23 Daily, 8 Hourly, 2 Hourly Pseudo, and 21 Supplemental)
SPAS Version: 9.5

Basemap: Blend of isohyetal from Bishop report and PRISM July 1981 precipitation
Spatial resolution: 00:00:30 (~ 0.30 mi®)

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Starm Representative Climatological Maximum
Precip. Precip.
Precip, [ Water @ Precip, [ Water @
SPAS ELEV Water & | Storm Ayail, Water @| Storm Avail.
Storm 1D NAME LOMN LAT | Round T 30,000° Elev. |Mosture| T, 30,000 Elew. |Moisture| IPMF
1247 _1 FRUOLE CREEK -104.379|37.096| 6,500 | 77.00 314" 1.45" 1.690 78,5 3.3r 1.53" 1.840 1.09
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Storm 1247 - July 2 (8 UTC) - July 5 (7 UTC), 1981
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration (hours)
Area (mif) 1 2 3 4 | B & 12 18 24 B/ |48 72 06 | 120 Total
0.3 614 | 1228 s | 8o 16.22 16 23 1623 | 1625 18 25 1628 | 628 | tee8 | 1628 | 163 16,33
1 £.09 12.19 1447 | 1611 16,12 16817 1613 | 1814 16 14 1617 | 1618 | 1818 1518 | 1818 16 18
10 562 | 116 1B | 1483 | 1485 14 B5 14,86 14 87 14 87 14.91 14 9 14 91 a1 | 14w 14 91
75 408 0 37 17 | 1313 | 1316 1317 1318 1322 13 22 1328 | 1329 | 1393 [ 1390 13.29 13 23
] 42 | BM Wwo | 1126 | 1130 1ma | 1 | 11 1143 | 1144 | 1144 144 | 1144 11.44
100 351 G584 [: 3] 0.37 .41 G942 .44 9.48 .44 0.567 959 959 B.5% .59 .50
66| 310 | 600 | 731 | B2F | B33 | 835 | B3T | 841 | 841 ) B55 | 857 | 857 | BS5T | asr BET
200 2 a2 545 L) T.55 T2 783 766 7.7 7.7 786 7.8a 788 788 T.88 7.8
00 2 | 470 514 .55 i i 6 [ 676 & 1 608 | 699 .90 Gon | Aod 609
400 218 | 42 5147 586 | 598 | 601 605 | 611 811 632 | 635 835 635 | 835 515
800 | 201 | 38y | 475 | 543 | 552 | 654 | G550 | 586 | 568 | Ge7 | 500 | 500 | G580 | 590 | 500
1,000 146 | 27 345 106 4.06 408 4.13 M [ES 447 | am 451 451 | am 451
2,000 D.a2 188 2.14 252 286 2.7 274 288 2 B 319 323 3 3.25 325 325
5,000 D44 | 0487 147 1.25 1.32 .34 1.36 1.60 1 50 177 1.82 | &2 18 | 182 | B2
10000 | 025 052 063 0.73 0.78 am 0.1 08z 083 114 117 118 118 118 118
15,208 pig | 035 i 48 D.53 056 57 055 0ar 67 Dar 090 LR D | nan 050

Figure 330: Depth-area-duration values for Frijole Creek, CO July 1981

SPAS #1247 DAD Curves Zone 1
July 2-5, 1981
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Figure 331: Depth-area-duration chart for Frijole Creek, CO July 1981
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Figure 332: Mass curve chart for Frijole Creek, CO July 1981
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Figure 333: Total storm isohyetal analysis for Frijole Creek, CO July 1981
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0000 UTC 03 Jul 81
CDC1 Meteorological Data
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Vertical Motion Calculation Method: Model Vertical Velocity
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Figure 334: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Frijole Creek, CO July 1981
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Figure 335: In-place storm representative dew point analysis for Frijole Creek, CO July 2-5, 1981
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Storm Precipitation Analysis System (SPAS) For Storm #1185

General Storm Location: Corrigan, TX

Storm Dates: October 15-18, 1994

Event: Tropical moisture & stationary front

Zone 1

Latitude: 30.26

Longiude: -94.89

Max. Grid Rainfall Amount: 30.90”

Max. Observed Rainfall Amount: Liberty, TX (28.66")

Number of Stations: 233 (159 Daily, 15 Hourly, 10 Hourly Pseudo, 32 Supplemental, 3 Hourly Estimated and
14 Hourly Estimated Pseudo)

SPAS Version: 8.5
Base Map Used: Yes, conus_prism_ppt_in_1971_2000_10
Spatial resolution: 00:00:36 (0.4 sq. miles)

Radar Included: Yes

Depth-Area-Duration (DAD) analysis: Yes

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water @ Precip, | Water @
SPAS ELEW Water @ Storm Aoail, Water @ Storm Povail
Storm 1D NAME LOMN LAT | Round T 30,0007 Elev. |Moisture| T, 30,000 Elew. |Moisture| IPMF
1185_1 CORAIGAN 54,890 |30.260|) 100 | B2.00 3.95° 0.03" 2.520 B4.0 | 430" 0.04" 4.260 1.09
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Storm 1185- October 15 (0100 UTC) - October 18 (2300 UTC), 1994
MAXIMUM AVERAGE DEPTH OF PRECIPITATION {INCHES)

Duration [hours)

&
Arsa (mh)——T—3 2 I 5 ] 12 18 | 24 % 48 72 7 120 | Total
04 7.3z . 1137 1275 1358 15.04 1663 10.71 2216 : 20 | 2568 27 56 2082 30,90 3090 30590
1 721 | n2s | 1288 | 1347 | wme2 | veso | 1ese | 2o | z2s | 2544 | 2zrao | st | soee | soez | soee
10 632 | 1024 | 1148 | 1320 | 1550 | 1648 | 1918 | 2180 | 2232 | 2461 | 2838 | 2maz | 2951 | z2asm | 2o
25 577 | 850 1074 12 82 1500 15467 18.80 2098 | 2971 | 2418 265,86 2T &7 2874 2874 2874
50 §17 | 881 | 1034 | 128 | 138 | 1531 | 1845 | 2035 | 207 | 2386 | 2548 | 2004 | 289 | zmve | 2e19
100 sa7 | am | 877 | 162 | 1342 | 1428 | 1772 | 1946 | 2013 | 234¢ | 2501 | 2863 | 2768 | z7es | zres

160 467 | 735 = 1109 1269 1361 7.2 16.87 1851 | 213 2471 i 2736 2138 2755
200 450 | T &9 10 66 1214 12.93 16.79 1843 1907 | 229 24.51 20616 2714 2714 2714

300 426 | 676 439 10.02 1134 1213 16.14 17.76 1840 | 2248 24.08 25.78 2572 2672 26712
400 4,00 | 640 Ta7 957 10 Bl 11.48 1564 1726 | 7o | 2213 2173 25 45 2640 26 40 26 40
500 354 fi.14 .65 919 037 11.03 15.22 1685 | 1T | 2173 27 Fa.20 26.15 26,15 26,15
1,000 347 ! 528 6,84 a.02 9.00 a7 13.0¢ 1563 | 1651 | 2004 3213 24.04 24 94 24 0 24.05
2,000 285 444 5498 8497 797 BT3 12 67 14 47 1540 1820 2078 72 B8 2347 23 47 2347

5,000 1.80 316 4.53 5.47 G.42 [fa) 1081 1252 13.51 1601 18.60 2015 2086 20 8 20.65
10,000 | 147 | 220 3z 408 484 5 82 BFA | 1045 | 1134 | 9344 | 1800 | w745 | te0a | 1m0 | 1808
20000 [ 078 144 198 270 13 By | 619 7TE8 | BT | 1047 | 1248 | 1392 | 1423 | 1443 | 144
8,064 033 | 0va 11 155 126 063 1 478 139 6.83 847 969 10.08 1008 10 .08

Figure 336: Depth-area-duration values for Corrigan, TX October 1994
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Figure 337: Depth-area-duration chart for Corrigan, TX October 1994
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Figure 338: Mass curve chart for Corrigan, TX October 1994
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Figure 339: Total storm isohyetal analysis for Corrigan, TX October 1994
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0000 UTC 17 Oct 94
CDCA1 Meteumlggical Data
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Job 10 154041 Job Start: Thu Mar 10 22:04:30 UTC 2018
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Trajectory Direction: Backward  Duration: 72 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteocrology: 00002 1 Oct 2094 - reanalysis

Figure 340: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Corrigan, TX October 1994
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Figure 341: In-place storm representative SST analysis for Corrigan, TX October 16, 1994
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Storm Precipitation Analysis System (SPAS) For Storm #1528

General Storm Location: El Paso, TX
Storm Dates: August 1, 2006

Event: Convective

DAD Zone 1

Latitude: 31.935

Longitude: -106.515

Max. Grid Rainfall Amount: 10.25"

Max. Observed Rainfall Amount: 10.00"
SPAS Version: 10.0

Basemap: Blended PRISM August (1981-2010) precipitation and Default ZR Estimated Rainfall
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, hourly pseudo stations,
and radar data.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, [ Water @ Precip, [ Water @
5PAS ELEV Water @ | Storm Byail. |Water @| Storm | Avail
Storm 1D NAME LOMN LAT | Round T 30,000° Elev. |Mosture| T, 30,000 Elew. |Moisture| IPMF
1528_1 EL PASD -106.515(31.935| 4,800 | 7R.DO 3.29" e 2,120 0.5 3.0 123" £.250 1.08
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Storm 1528 - August 1 (0200 UTC) - August 2 (0700 UTC), 20086
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration [hours)
ﬁ“l L
(m) 1 | 2 3 4 & & 12 %" | 4 35 A8 72 36 120 Total
04 27 | 395 477 494 5.18 Ll ] L R-x] 1025 | 1025 1025 125 1025 1025 10.25 10.25
1 21 | 3m 472 492 513 B.5 9.3 0as | 1094 | 1004 114 1014 1014 1014 1014
10 1680 3,56 433 451 464 L3, B o 044 | 0 46 0 46 0 46 9 46 49 48 G 48 D 48
Fi 176 | 02 374 409 44 540 794 BT | @82 | a8 B.82 Ba2 1] ¥ ] &E2
50 155 | ‘282 123 irn 352 4448 6.5 BOa | BIE | 816 d16 8.16 818 816 B8
100 124 | 21r 268 317 G 174 578 6B | .09 ] 709 .09 7049 T T.09
150 102 | 1384 237 285 105 1w 519 623 | 632 | 633 B33 633 L =] i3 %] 6.3
200 oso | 1.0 215 259 281 313 4,80 57 | 580 | 580 5.40 5:80 580 5 80 LB
300 ovs | 1.47 183 222 243 269 425 4 OB | 5.05 505 505 505 5.05 505 505
400 ogs | 12 160 196 215 2.35 164 443 | 450 451 451 451 451 451 451
500 058 | .07 1.43 1745 1493 211 3.55 1068 | 412 | 413 413 413 413 413 413
1,000 037 069 1.1 123 1,35 147 2.59 201 296 2897 249r 297 297 2497 2497
1,887 024 0 46 070 (X1 5] 005 104 1,04 2.08 212 213 21% 213 213 213 213
Figure 342: Depth-area-duration values for El Paso, TX August 2006
SPAS #1528 DAD Curves Zone 1
August 1 - August 2, 2006
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Figure 343: Depth-area-duration chart for El Paso, TX August 2006
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Figure 344: Mass curve chart for El Paso, TX August 2006
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Figure 345: Total storm isohyetal analysis for El Paso, TX August 2006
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NOAA HYSPLIT MODEL
Backward trajectories ending at 1600 UTC 01 Aug 06
CDC1 Meteorological Data
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Job 10 151145 Job Start: Mon Jul 8 Z2:23:27 UTC 2015
Source 1 lat: 31.935000 lon.: -106.515000 hgts: 0, 20, 1650 m AGL
Trarjnesmo Direction: Backward  Duration: 72 hrs .
Wertical Motion Calculation Method:  Model Vertical Velocity
Meteorology: 00002 1 Aug 2006 - reanalysis

Figure 346: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for El Paso, TX August 2006
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SPAS 1528 El Paso, TX Storm Analysis
July 29 - August 1, 2008
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Figure 347: In-place storm representative dew point analysis for El Paso, TX July 29 - August 1, 2006
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Storm Precipitation Analysis System (SPAS) For Storm #1595

General Storm Location: Spearman, Texas (38.2, -103.0, 35.0, -99.4)
Storm Dates: June 12-13, 2010 (48-hours)

Event: Convective

DAD Zone 1

Latitude: 36.1350

Longitude: -101.4950

Max. Grid Rainfall Amount: 13.89” Gruver, TX

Max. Observed Rainfall Amount: 9.72”

Number of Stations: 196

SPAS Version: 10.0

Basemap: conus_prism_ppt_in_1981 2010_06
Spatial resolution: 0.01 decimal degree (0.403-sgmi)
Radar Included: Yes

Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on 196 hourly stations, daily data, supplemental station data,
and radar data. We have a good degree of confidence for the station based storm total results. The spatial
pattern is dependent on the radar data, gauge data, and basemap. There is a good degree of confidence with
the timing based on the hourly stations near the storm center. Some daily stations were moved to supplemental
due to timing issues.

Starm Representative Climatalogical Maximum
Precip. Precip.
Precip, |Water i@ Precip. |Water @
SPAS ELEW Water @ | Storm Aol |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

1595 1 SPEARMAN -101.495|36.135| 3,300 | 76.530 | 3.077 081" 2.260 9.5 3.5 0.B9" 2.635 1.17
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Storm 1595 - June 12 (1300 UTC) - June 14 (1200 UTC), 2010
MAXIMUM AVERAGE DEPTH OF PRECIPITATION {INCHES)

Area {mi) : Duration [hnl.llrtp

1 2 3 i 5 ] 12 18 24 35 448 T2 96 120 Total
04 355 | 506 .84 7.56 7.8 B13 1343 1287 | 1380 | 1380 13.89 1384 1388 13 B 1380
1 344 | HOZ 678 .50 1.rn b6 13.3 1375 | t&er | 1391 LR 3T 13.rr 13.77 13,77
10 288 | 483 8 56 726 748 779 1287 1330 | 1332 1332 1332 1332 1332 1332 13.32
25 271 | 458 625 004 716 744 12,37 1277 | 1278 | 1279 12.79 12.79 12714 12 79 1279
50 251 | 428 5.84 51 ars 6.0 11.78 1215 | 1216 | 1216 12.16 12.16 1216 12.18 12.18
100 248 34 5 584 5.06 828 10.85 11.20 11.23 11.23 11.23 11.23 1123 11 23 11.21

160 24z 357 468 530 552 564 10.08 10,46 1048 | 1048 10.48 1 48 1048 10 48 1048
200 230 s 4.30 4.86 207 L¥.rd b4 883 | 99 | 896 a87r 997 .97 9.97 9497

300 227 N 388 420 441 458 B.58 boo | B3z | 827 .29 9329 939 9.1 Ll
400 216 | 2492 349 19 408 4313 Tar E4T | BEB0D | B30 2384 L 884 i R0 BB
500 206 | 276 354 ENL 94 4.15 754 Boa | B22 | B4 B350 850 4.50 850 850
1,000 167 | 225 299 124 jaa N 62 625 | TI6 | V46 152 .52 1.52 I.52 .52
2,000 122 | 173 2,29 261 2 B3 318 4.02 576 | 503 B.40 6 46 648 6 .48 6 48 648
5,000 aGr | 109 140 187 | %6 273 3.3 407 | 497 | 4T 479 479 479 479 470
10,000 036 | 066 .47 111 1.38 1.8 20t 285 | 304 | 347 a.50 3.40 3.50 350 3.50
20,000 02 oar 049 g2 0 .Bd 0&3 1.51 1.mM 1.82 205 207 207 2407 207 207

21,718 020 034 045 &5 074 0.8 141 165 169 1.92 194 194 194 154 1584

Figure 348: Depth-area-duration values for Spearman, TX June 2010

SPAS #1595 DAD Curves Zone 1
June 12-14, 2010
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Figure 349: Depth-area-duration chart for Spearman, TX June 2010
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Figure 350: Mass curve chart for Spearman, TX June 2010
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Figure 351: Total storm isohyetal analysis for Spearman, TX June 2010
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Figure 352: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Spearman, TX June 2010
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SPAS 1595 Spearman, TX Storm Analysis
Jume 11-13, 2010
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Figure 353: In-place storm representative dew point analysis for Spearman, TX June 11-13, 2010
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Storm Precipitation Analysis System (SPAS) For Storm #1557

General Storm Location: Gail, Texas (34.2, -103.0, 31.4, -100.0)
Storm Dates: September 20-21, 2014 (24-hours)

Event: Convective

DAD Zone 1

Latitude: 32.7250

Longitude: -101.4050

Max. Grid Rainfall Amount: 13.96”

Max. Observed Rainfall Amount: 10.82” Gail, TX

Number of Stations: 176

SPAS Version: 10.0

Basemap: Blended basemap based on default ZR precipitation and conus_prism_ppt_in_1981_2010_09
Spatial resolution: 0.01 decimal degree (0.403-sgmi)

Radar Included: Yes

Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on 176 hourly stations, daily data, supplemental station data,
and radar data. We have a good degree of confidence for the station based storm total results. The spatial
pattern is dependent on the radar data, gauge data, and basemap. There is a good degree of confidence with
the timing based on the hourly stations near the storm center. Some daily stations were moved to supplemental
due to timing issues.

Starm Representative Climatalogical Maximum
Precip. Precip.
Precip, |Water i@ Precip. |Water @
SPAS ELEW Water @ | Storm Aol |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

1557 _1 GAaIL -101.405|32.725| 2,600 | 76.530 | 3.077 0.63" 2.415 79.0 | 344" o,70" 2.740 113
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Storm 1557 - September 20 (0100 UTC) - September 21 (0000 UTC), 2014
MAXIMUM AVERAGE DEPTH OF PRECIPITATION {INCHES)

7 Duratien [heurs}
Arsa (mh)——T—3 2 I 5 ] 12 18 | 24 % 48 72 B 120 | Total
0.4 521 | 880 1144 12 60 1296 13.07 1384 1202 | 1396 | 1396 13.96 1396 13.06 13 96 1396
1 515 | &5 | 1132 | 250 | t2er | 1zoe | 1372 | 1are | 138 | 1385 | s | nes | uae | ke | oo
10 481 BO4 | 1083 | 1703 | 1242 | 1252 | 1348 | 1326 | 4330 | 1330 | 4330 | 1330 | 13m0 | 1330 | 1330
28 436 | 752 | 1006 | 120 | 1es | 1178 | 1230 | 1260 | 1247 | 1247 | w247 | t247 | 1247 | 1247 | 24
50 371 | ees | as1 | 990 | 1045 | 105 | 1103 | 1128 | 141 | 141 | st | ttan | a4t | o114 | 1na
100 308 | 545 | ror | ace | &es | 6o 82a | 877 | wos | oos | sas | ges | aes | ass | aos

160 27 4482 617 713 7 i T .42 650 907 | 807 807 2.07 207 for o7
200 250 | 44 561 .52 6.93 728 1.66 B3 | BS2 | BS52 852 852 852 852 B52

300 218 | 386 4,88 575 8.08 6.38 13 763 | TAO0 | T80 T80 7.80 T.B0 T80 780
400 196 | 344 438 512 544 572 4,60 T | TE | Ta T3z 732 T2 T3 TR
500 181 | 315 4 4 8 4.0 525 621 73 | 682 | 692 g2 692 Ba2 .92 iR
1,000 135 | 226 291 337 amn 408 511 558 | &FF | 57 597 5.17F STt 3.1 517
2,000 0B | 146 1.99 241 277 313 417 452 | 485 485 485 485 465 485 4 B5
5,000 o486 | 081 1.08 1.3 166 LR 287 313 | 326 | 326 ER] 126 EF. ] 3.2 3.2
10,000 028 | o052 .68 [N () 13 176 187 | 214 | 214 2.1 214 214 214 214
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Figure 354: Depth-area-duration values for Gail, TX September 2014
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Figure 355: Depth-area-duration chart for Gail, TX September 2014
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Figure 356: Mass curve chart for Gail, TX September 2014
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Figure 357: Total storm isohyetal analysis for Gail, TX September 2014
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NOAA HYSPLIT MODEL
Backward trajectories ending at 1200 UTC 20 Sep 14
CDC1 Meteorological Data
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Figure 358: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Gail, TX September 2014
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Figure 359: In-place storm representative dew point analysis for Gail, TX September 18-20, 2014
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Storm Precipitation Analysis System (SPAS) For Storm #1588

General Storm Location: Tahoka, Texas (36.0, -104.0, 32.0, -99.5)
Storm Dates: May 4-6, 2015 (36-hours)

Event: Convective

DAD Zone 1

Latitude: 33.105

Longitude: -101.825

Max. Grid Rainfall Amount: 10.51” Tahoka, TX

Max. Observed Rainfall Amount: 9.23”

Number of Stations: 280

SPAS Version: 10.0

Basemap: Blended basemap based on default ZR precipitation and conus_prism_ppt_in_1981_2010_05
Spatial resolution: 0.01 decimal degree (0.395-sgmi)

Radar Included: Yes

Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on 280 hourly stations, daily data, supplemental station data,
and radar data. We have a good degree of confidence for the station based storm total results. The spatial
pattern is dependent on the radar data, gauge data, and basemap. There is a good degree of confidence with
the timing based on the hourly stations near the storm center. Some daily stations were moved to supplemental
due to timing issues.

Starm Representative Climatalogical Maximum
Precip. Precip.
Precip, |Water i@ Precip. |Water @
SPAS ELEW Water @ | Storm Aol |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

1588 _1 TAHDKA -101.835|33.105) 3,000 | 71.00 | 2.36° 0.61" 1.730 e 3. o7 2,450 1.40
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Storm 1588 - May 4 (1900 UTC) - May 6 (0600 UTC), 2015
MAXIMUM AVERAGE DEPTH OF PRECIPITATION {INCHES)

Area {mi) : Duration [hnl.llrtp

1 2 3 i B ] 12 18 24 35 448 T2 96 120 Total
04 426 | 594 a.08 &80 Q.00 D16 1002 1045 | 1051 | 1051 1051 1051 1051 10.51 10.51
1 4.2 | Lar 4.00 B8.69 890 908 .M 103 | 14 | 104 1241 141 1041 1041 1041
10 406 | 558 7,95 a’a B 47 BE3 o493 @1 | bor | oar o4g7 9497 9497 a4a7 9457
25 asi | 530 7.19 7492 B0 B 912 G556 | 860 | 860 960 9.60 @80 D60 D60
50 345 | 502 6.82 .52 169 T &8 B.T5 920 | 025 | 825 925 925 925 .25 0.25
100 288 | 4351 616 681 599 TAT B.08 861 &.86 86T aa7 agr 867 887 E&7

150 gEd | 412 | 58 | 82 | 645 | 663 | 756 | B35 | em | @3z | s3z | m32 | 832 | 83 | am
200 | 240 | 382 | 516 | 576 | 605 | 621 | 718 | moz | moe | soo | so0 | 800 | s0v | 8 | &0

300 226 | 336 4.52 514 545 561 .72 17z T.Te 7o rra 179 ] . 779
400 206 | 3 407 4 68 S50 519 643 TH1 | TST | TSR T.59 7.59 159 T58 758
500 1.89 278 ENL 432 466 487 621 T2 | T | 740 740 7.40 740 L L] 740
1,000 1.36 ! 27 295 343 amn 4.0 555 G6% | &6 | 678 6.5 6.78 6.78 6.1 6.78
2,000 104 | 184 2.38 2719 334 365 4 B4 584 | 800 B13 613 613 813 813 613
5,000 (64 114 1.54 1.96 2 2 287 J.64 475 481 | 502 a0z 502 502 502 5
10,000 0.45 | .82 1.09 1.39 181 LR 285 3.85 am | 49 419 4.18 4.19 419 419
20,000 02g 0.56 078 95 1.11 128 22T 208 315 | 336 338 138 336 338 338

48,81 015 | 029 042 52 083 075 1.9 177 180 208 2.0a 208 2.4 .08 204

Figure 360: Depth-area-duration values for Tahoka, TX May 2015

SPAS #1588 DAD Curves Zone 1
May 4 - May 6, 2015
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Figure 361: Depth-area-duration chart for Tahoka, TX May 2015
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Figure 362: Mass curve chart for Tahoka, TX May 2015
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Figure 363: Total storm isohyetal analysis for Tahoka, TX May 2015
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Figure 364: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Tahoka, TX May 2015
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SPAS 1588 Tahoka, TX Storm Analysis
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Figure 365: In-place storm representative analysis for Tahoka, TX May 2-5, 2015
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Storm Precipitation Analysis System (SPAS) For Storm #1589

General Storm Location: Abilene, Texas (34.5, -102.0, 30.5, -97.0)
Storm Dates: July 7-9, 2015 (42-hours)

Event: Convective

DAD Zone 1

Latitude: 34.4350

Longitude: -99.1150

Max. Grid Rainfall Amount: 10.91”

Max. Observed Rainfall Amount: 9.53”

Number of Stations: 715

SPAS Version: 10.0

Basemap: Total storm precipitation based on default ZR relationship
Spatial resolution: 0.01 decimal degree (0.403-sgmi)

Radar Included: Yes

Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on 715 hourly stations, daily data, supplemental station data,
and radar data. We have a good degree of confidence for the station based storm total results. The spatial
pattern is dependent on the radar data, gauge data, and basemap. There is a good degree of confidence with
the timing based on the hourly stations near the storm center. Some daily stations were moved to supplemental
due to timing issues.

Starm Representative Climatalogical Maximum
Precip. Precip.
Precip, |Water i@ Precip. |Water @
SPAS ELEW Water @ | Storm Aol |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

1589 1 ABILENE -99.115 |31.435] 1,300 | 77.00 | 31497 034" 2.800 20 | 3.95" 0.39" 3.560 1.27
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Storm 1589 - July 7 (0700 UTC) - July 9 (0000 UTC), 2015
MAXIMUM AVERAGE DEPTH OF PRECIPITATION {INCHES)

Duration [holrs)

Area (ml') r

1 2 3 4 3 6 12 ® | M | % 48 72 96 120 Total
0.4 370 621 693 g9 006 61 10.81 e | e | o109 10 1021 1001 1099 1091
1 372 | 615 f.86 B4 g o5 10.74 10.83 1083 | 10483 10.83 1083 10 B3 1063 10.83
10 355 | LE9 657 amn B.Bs B3 10.55 1o&2 | 1062 | 1062 10,82 162 1062 1062 10E2
26 33 | 554 6.2 T8 B5a 915 10.27 1033 | 1034 | 1034 1034 1034 1034 0.4 10,34
50 319 512 fi 02 758 838 B B5 9 o5 10.01 1002 1007 0oy 1007 1007 1007 1007

0 | 202 | 450 | 580 | 723 | 797 | 48 | 057 | 061 | ve2 | ©s0 | 980 | 980 | 980 | 980 | om0
160 271 | 420 554 G489 158 B 10 0.2 830 | 931 | B850 960 9.60 980 460 o B0
200 253 ! 4,04 525 857 i3 T3 &.B4 o.02 | aod | D4z 9.43 9.43 943 343 943
w0 | 225 | 360 | 479 | 600 | 65 | 715 | @22 | 858 | 861 | 810 | 91z [ @12 | 912 | 992 | 92
400 | 200 | 328 | 448 | 562 | 608 | 670 | 7ea | e28 | 830 | ess | 890 | eso | soeo | sse | eoo
S00 185 305 418 530 S5.M 637 753 B.02 BODE | 86T 8.72 ar2 872 ar 872
1000 | 160 | 238 | 337 | 428 | 462 | 509 | @50 [ 72 | 726 | o7 | Bi2 | @12 | ®iz | @2 | B2
2000 | 136 | 14 | 285 | 311 | 344 | 385 | 537 | 615 | 623 | 743 | 740 | 740 | 749 | 740 | 740

5,000 084 | 133 1.75 208 240 2 64 391 439 | 470 | 823 632 632 832 6.32 632
10,000 081 | 094 133 188 107 218 104 343 | 378 | 523 632 532 532 532 502
20,000 036 | 055 0.84 112 137 157 238 260 | 290 | 410 4N 4N 4 43 4
50,000 014 | 0.25 0.38 .48 0.59 DES 1.16 1.41 188 | 235 243 243 243 243 243

81,708 012 | oA [ ] 39 .49 0.58 0% 117 | 1.36 196 2104 203 203 20 20

Figure 366: Depth-area-duration values for Abilene, TX July 2015

SPAS #1589 DAD Curves Zone 1
July 79, 2015
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Figure 367: Depth-area-duration chart for Abilene, TX July 2015
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Figure 368: Mass curve chart for Abilene, TX July 2015




Page 341 of 516

101w 100w 997w 985w

1015w TO0*W 997w k= hl

Total Storm (42-hours) Precipitation (inches)
717120150700 UTC - 7/9/2015 0000

Gauges SPAS-NEXRAD #1589
¢ Daily
E  Hourly
= Hourly Pseudo ; = - m"'ﬁ“ﬁ
@ Supplemental Kilometers
0 50 100 200

Precipitation (inches)

Mooo-os0[ |251-300[ ]501-550 [ 7.51-800 [ ]10.01- 1050
losi-100] Jao1-250[ |551-600aoi-850 [ |1051-11.00
[101-150[ |251-400[ |601-650 [ &51-0.00

[]151-200[ |401-450[]651-7.00[]a01-950

[Jzo1-250[ ]451-500 ] 7.01-750[ |2.51- 1000

216:2018

Figure 369: Total storm isohyetal analysis for Abilene, TX July 2015
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NOAA HYSPLIT MODEL
Backward trajectories ending at 0600 UTC 08 Jul 15
CDC1 Meteorological Data
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Figure 370: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Abilene, TX July 2015
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SPAS 1589 Abilene, TX Storm Analysis
July 6-8, 2015
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Figure 371: In-place storm representative dew point analysis for Abilene, TX July 6-8, 2015
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Storm Precipitation Analysis System (SPAS) For Storm #1590

General Storm Location: Dawson, Texas (33.8, -98.5, 30.8, -94.5)
Storm Dates: October 23-26, 2015 (72-hours)

Event: Convective

DAD Zone 1

Latitude: 31.895

Longitude: -96.645

Max. Grid Rainfall Amount: 32.92”

Max. Observed Rainfall Amount: 30.50”

Number of Stations: 458

SPAS Version: 10.0

Basemap: Blended basemap based on default ZR precipitation and conus_prism_ppt_in_1981_2010_10
Spatial resolution: 0.01 decimal degree (0.403-sgmi)

Radar Included: Yes

Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on 458 hourly stations, daily data, supplemental station data
(Dawson Treatment Plant), and radar data. We have a good degree of confidence for the station based storm
total results. The spatial pattern is dependent on the radar data, gauge data, and basemap. There is a good
degree of confidence with the timing based on the hourly stations near the storm center. Some daily stations
were moved to supplemental due to timing issues.

Starm Representative Climatalogical Maximum
Precip. Precip.
Precip, |Water i@ Precip. |Water @
SPAS ELEW Water @ | Storm Aol |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

1590_1 DAWSOMN -06.645 [31.885| S00 | 7600 | 2997 013" 2860 RO 3.4 014" 3.000 1.03
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Storm 1590 - October 23 (0100 UTC) - October 26 (0000 UTC), 2015
MAXIMUM AVERAGE DEPTH OF PRECIPITATION {INCHES)

Duration [hours)

Arva [mi] r

1 2 3 i B ] 12 m | 4 35 448 T2 95 120 Total
04 53 | 919 12.28 14 6 1728 1867 2071 2622 | 2805 | 303X 212 a2 292 3262 a2
1 526 | 843 12.21 1448 1118 18.55 20,55 26.04 | EFBE | 3002 . 321 F2.00 e 32,
10 Sor | B899 12.02 141 16 B4 1823 2016 2557 | 2730 | A5 3138 3217 247 X217 S
25 4090 | B85 1195 1376 1648 1802 1901 2520 | 2710 | 2920 A3 388 e JEs 1188
50 460 | 859 11.68 13.35 15,64 17.57 1947 2477 | 2058 | 2862 3049 3124 3124 4124 3
100 435 | 8.08 11.18 1278 15.15 16.79 1676 2392 2587 | 27469 29.50 3023 3023 3023 3021

160 400 | 784 LR ] 1227 1448 16.15 1823 2326 2499 | 2700 2073 i 43 7343 43 2043
200 aee | T 1022 11.84 1389 15.58 17.72 22 65 2437 | 2637 28 (4 2074 274 2874 2674

300 357 | 6858 9.43 10.93 12718 14.45 1668 21.49 2319 | 2518 26.75 27 48 27 48 27 45 2748
400 3 | BT a.80 1028 1169 13 45 1587 2050 | 22T | 24325 2585 .43 26 43 2643 2641
500 LRI o482 830 977 11.24 12.10 15.25 18976 | 2139 | 2350 Hm 360 25,60 25 £ 251
1,000 250 ! 4.5 6.59 8.02 935 10.28 13.24 1rer | 18T | 2006 .83 281 22 81 2261 22 81
2,000 2m 3036 4 88 8.1 710 703 1061 14.21 15688 17.85 18 48 1924 19.24 1924 1924

5000 | 134 | 221 | 308 | 381 | 45 | S | 780 | 1045 | 1182 | 1250 | 1416 | 199 | 148 | 140 | 1450
10,000 0 | 1 55 208 267 315 64 6,02 B.20 | 055 N2 .82 1258 12.58 12 58 12.58
20,000 055 oar 142 177 213 2 40 4.7 B.2T 745 910 988 10042 1042 1042 1042

32,245 0as | 082 0.98 1.25 152 174 3ar 478 581 723 796 .55 855 855 B.55

Figure 372: Depth-area-duration values for Dawson, TX October 2015

SPAS #1590 DAD Curves Zone 1
October 23 - 26, 2015
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Figure 373: Depth-area-duration chart for Dawson, TX October 2015
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Figure 374: Mass curve chart for Dawson, TX October 2015
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Figure 375: Total storm isohyetal analysis for Dawson, TX October 2015
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NOAA HYSPLIT MODEL
Backward trajectories ending at 2000 UTC 23 Oct 15
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Figure 376: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Dawson, TX October 2015
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SPAS 1590 Dawson, TX Storm Analysis
Qctober 21 - 24, 2015
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Figure 377: In-place storm representative dew point analysis for Dawson, TX October 21-24, 2015
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Storm Precipitation Analysis System (SPAS) For Storm #1582

General Storm Location: Texas, Oklahoma (35.2 -102.5 29.0 -96.0)
Storm Dates: September 14-17, 1936 (96-hours)
Event: Broome, TX (GM 5-7)

DAD Zone 1

Latitude: 31.788

Longitude: -100.854

Max. Grid Rainfall Amount: 30.34” Broome, TX
Max. Observed Rainfall Amount: 30.00”

DAD Zone 2

Latitude: 30.454

Longitude: -100.038

Max. Grid Rainfall Amount: 30.13” Roosevelt, TX
Max. Observed Rainfall Amount: 30.00”
Number of Stations: 213

SPAS Version: 10.0

Basemap: conus_prism_ppt_in_1971_2000_09
Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on hourly data (H), daily data (D) and supplemental data (S).
We have a good degree of confidence in the station based storm total results. The spatial pattern is dependent
on basemap and the timing is based on five hourly stations.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water i@ Precip. |Water @
SPAS ELEW Water @ | Storm Byl |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

1582 1 BROOME -100.854|31.788| 2,300 | B4.00 | 4307 Q.72" 2.580 860 | 467" 076" 3.910 1.09




Storm 1582 Zone 1 - Sep. 14 (0700 UTC) - Sep. 17 (0600 UTC), 1936
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
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Duratien (hours)
areasqmi 1 2 3 4 5 | 6 12 18 24 36 48 72 86 | 120 Total
03 1 276 | 493 | 711 | 939 ] 1134 | 1377 | 2253 | 2496 | 2714 | 2714 | 27.14 | 3029 | 3029 | 3035 | 3035
1 275 | 490 | 708 | 935 | 1129 | 1371 | 2243 | 2486 | 2702 | 2700 | 2703 | 3016 | 3016 | 3016 | 3016
10 272 485 LAt 9 26 1117 | 1357 [ 2219 [ 2480 | 2674 | 2674 | o674 | 20484 | 2opd | 2084 [ 2084
26 271 482 G595 922 1112 | 1391 | 2290 | 2449 | X663 | 26063 | 2663 | 2972 | 2871 | 2971 | AT
50 260 | 480 | 595 | 918 | 1108 | 1347 | 2203 | 2442 | 2554 | 2654 | 2654 | 2062 | 2062 | FOG? | POG2
100 2.50 485 8.73 688 1074 | 1303 | 2127 | 2360 | 2563 | 2563 | 2564 | 2875 | 2876 | 2876 | 2876
1560 246 445 G648 B.35 1034 | 1254 | 2030 | 2266 | 2457 | 2459 | 2460 | 2775 | 2706 | 2706 | 2176
200 234 | 426 | 823 | 822 | 907 | 1206 | 1955 | 2475 | 2356 | 2358 | 2360 | 26.80 | 2600 | 2602 | 2692
300 214 | 394 | 58 70 | o3r | 1120 | 1896 | 2037 | 2193 | 2108 | 2100 [ 2568 | 2575 | 2575 | 2575
400 199 372 3.55 7.34 BA7 | 076 | 1719 | 1922 | 2074 | 2079 | 2083 [ 2486 | 2493 | 2493 | 2490
500 192 | 364 | 535 | 707 | 868 | 1036 | 1640 | 1843 [ 1980 | 1987 | 1902 | 2423 | 2431 | 2431 | 2439
2000 1 179 | 334 [ 486 [ 632 | 773 | 919 | 1404 | 1508 | 1699 [ 1712 | 1725 | 2198 | 2208 | 2208 | 2208
2,000 164 303 435 5.66 686 | B12 11.91 | 1372 | 1445 | 1462 | 1484 | 10.72 | 1982 | 1982 | 19
5,000 126 232 3.32 434 520 | 6.14 B 85 1028 | 1080 [ 1102 [ 1165 | 1586 | 1505 | 1595 | 1595
10,000 0.&7 161 232 3.m if4 | 433 .31 T30 1.r2 798 8.04 11.78 | 1193 | 1193 | 11.93
20,000 0.52 099 141 183 2727 | 2863 387 448 4.78 532 B.52 8.35 B.54 | B.54 8.54
50,000 0.25 047 070 088 107 | 124 192 221 241 2.87 3.58 448 460 | 460 4 60
71,713 018 035 0.50 0.66 mE1 | 0495 1.45 168 183 219 213 3.38 348 | 348 348

Figure 378: Depth-area-duration values for Broome, TX September 1936
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Figure 379: Depth-area-duration chart for Broome, TX September 1936




Page 353 of 516

. ] L=
R L=} LF

Incremental Precipitation (inches)

(=]

SPAS 1582 Storm Center Mass Curve: Zone 1
September 14 (0700 UTC) - September 17 (0600 UTC), 1936

Lat: 31.79 Lon: -100.85

30.35"

sl
— TR

30

25

Accurmdaled Procipilalicon (inchaes)

o

1 3| 31 a 51 fit ral
Index Hour

Figure 380: Mass curve chart for Broome, TX September 1936
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wW25W 1015w 1005w

Total Storm (96-hours) Precipitation (inches)
September 14-17, 1936
SPAS 1582 Broome, TX (GM 5-7)

985w gTEW

Gauges
& Daily Miles
E Hourly 0 k| ] 120
@ Supplemental 0 825 125 :-_'5:3(“{’

Precipitation {inches}

B 000-200[ ]801-10.00 []16.01-15.00 [ 24.01-26.00
[ 201-400[]10.01-12.00[]18.01 -20.00 [726.01 - 25.00
[14.01-600["112.01-14.00 [ 20.01 -22.00 [_128.01 -30.00
[16.01-8.00[114.01-16.00 M 22.01-24 .00 [_]30.01 -32.00

Y2016

Figure 381: Total storm isohyetal analysis for Broome, TX September 1936
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DEPARTMENT OF Tve AnMY comes _or Enemerns

STORM STUDIES - PERTINENT DATA SHEET (wv.)

Storm of 14-15 Sentember 1916

Assignment @ 5-7

Location Texas- Oklaliora

Study Prepared by:
Southwestern Division
Galveston Distriot Office

Part I Reviewed by H.M. Sec. of
Yeather Bureau, g/26/44
Part IL Approved by Office, Chief

of Engineers for Distribution
of Factuat Data, g/14/46
Remarks: Centsra at
i...: final isohyetal map. Brooay: sl inasvett, Teme
P Pabetia sty Dewpt. 770 - Raf, Pt, 350 SSE

& +-Inch Isohyat. LOCATION MAP Orid I-17

“LEGEND-
p---y Area covered by

DATA AND COMPUTATIONS COMPILED
PART 1
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)_ oo coeoe oo a7
Form S001-B (24-hour * . s 138
Form 5001-D (" ™~ ol e om e .o -
Miscl. precip. records, meteorclogical data, etc.. . ___ ___ _____ ax
Form 5002 (Mass rainfall curves). .. ... oo eean 8BS
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) _____________
Form S-i1 (Depth-area data from isohyetal map)__________._
Farm 5-12 (Maximum depth-duration data). _ . _____________
Maximum duration-depth-area curves_____._____________._
Data relating to perlods of maximum rainfell oo o oo caea
MAXIMUM AVERAGE DEPTH OF RAINFALL IN_INCHES
Area in Sq. Ml Duration of Rainfall in Hours
g 12 1 18 24 |28 48 B0 i 96
10 | 16,0] 22.0| 24.l] 26.0| 26,0 25.3' 27.6( 28.0 30.00 30.09

B4 = O M CA

100 | 10.9| 16.4] 18.3| 20.4] 21.0| 21.7] 23.5( 25.8) 28.8 28.5
200 9.5| 13.6| 16.5| 18.5| 19.3| 20.0| 21. 24,5 2T.T| 27.7T
500 7.7| 11,2| 14.0| 15.8| 16.8] 17.2] 18.2| 22.1] 26.7| 25.7

1,000 G.4| 9.5] 12.0] 13.8] 14.6| 14.8| 15.4{ 19.8 23.5 23.7
2,000 | 5.2| 7.9| 9.s| 11.6| 11.9| 12.3| 13.0{ 17.1| =20.9) 21.0|
5,000 3.7| B.8] T3] 8.7 8,9 9.4| 10.2| 13.5 1l6.5 16.T7
10,000 2.T| 4.3] 5.5 8.7 6.9 7.4 B.4 11,1 13.2| 13.6
20,000 1.01 3.0 3.9 4.9| 5.2 B5.B| 6.8] 8.9 1l0.4| 11.0
50,000 1.1 1.8] 2.4] 3.1] 3.4| 4.0] 4.7] 6.2 T.2| 7.9
70,000 | 0.8 1.4 2.0 2.8 2.9 3.3 3.9 s.2] 6.1 6.7

Form 5-2

CEE e N TR E)

Figure 382: USACE Depth-area-duration values for Broome, TX September 1936
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DEPARTMENT OF THE ARNY CORPS OF ENGINEERS
STORM STUDIES - ISOHYETAL MAP
Storm of____Septenber 14-1#, 1936 ____ Assignment Gil 5-7
Study Prepored by: Culveston, lexus Disvriot
Soutbeestern Division
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Figure 383: USACE Total storm isohyetal and mass curve chart for Broome, TX September 1936
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Figure 384: Daily Weather Map for Broome, TX September 12, 1936

Figure 385: Daily Weather Map for Broome, TX September 13, 1936
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Figure 387: Daily Weather Map for Broome, TX September 15, 1936
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Figure 388: Daily Weather Map for Broome, TX September 16, 1936

Figure 389: Daily Weather Map for Broome, TX September 17, 1936
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SPAS 1582 Broome, TX (GM 5-7) Storm Analysis Zone 1
September 13-14, 1938
B

Lo W B E - = -,rw [ W

Harm Canter |
-100.85, 31 73|

Figure 390: In-place storm representative SST analysis for Broome, TX September 13-14, 1936
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GM 5-7..Sept. 1418, 193b,.Broome.
12-hr, ™ 77{1%th)..350 88E..to ~
lorth to: 35
South to: 29

— ' " East to: 1000°
dest to: 3000°'

Figure 391: NWS Transposition Limit Map for Broome, TX September 1936



Page 362 of 516

Storm Precipitation Analysis System (SPAS) For Storm #1582

General Storm Location: Texas, Oklahoma (35.2 -102.5 29.0 -96.0)
Storm Dates: September 14-17, 1936 (96-hours)
Event: Broome, TX (GM 5-7)

DAD Zone 1

Latitude: 31.788

Longitude: -100.854

Max. Grid Rainfall Amount: 30.34” Broome, TX
Max. Observed Rainfall Amount: 30.00”

DAD Zone 2

Latitude: 30.454

Longitude: -100.038

Max. Grid Rainfall Amount: 30.13” Roosevelt, TX
Max. Observed Rainfall Amount: 30.00”
Number of Stations: 213

SPAS Version: 10.0

Basemap: conus_prism_ppt_in_1971_2000_09
Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on hourly data (H), daily data (D) and supplemental data (S).
We have a good degree of confidence in the station based storm total results. The spatial pattern is dependent
on basemap and the timing is based on five hourly stations.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water i@ Precip. |Water @
SPAS ELEW Water @ | Storm Byl |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

1582 2 ROGSEVELT -100.038 | 30,454 | 2,300 | B4.00 | 4307 069" 3.610 860 | 467" o.73" 3.940 1.09




Storm 1582 Zone 2 - Sep. 14 (0700 UTC) - Sep. 17 (0600 UTC), 1936
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)
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Duration (hours)
areasqmi 1 2 3 4 E | 6 12 18 24 36 72 a6 120 Total
0.3 275 S5AT 759 1047 1262 | 1506 | 1847 | 2055 | 2330 | 2587 3008 | 3009 | 3013 | 3013
1 274 518 7.58 1017 1261 | 16505 | 1846 | 2048 | 2323 | 2579 30000 | 3000 | 3000 [ 30.00
10 272 | 510 | 751 [ 1008 [ 1249 | 1491 [ 1827 | 2032 | 2304 | 2558 | 2753 | 2976 | 20.76 | 2076 | 2976
25 271 508 T.48 1004 | 1245 | 1486 | 1820 | 2028 | 2297 | 2550 2067 | 2067 | 2067 | 2067
50 270 506 7 45 100 1241 | 1481 1815 | J0.2 F2OR | 2544 2060 | 260 | PME0 | B0
100 Pl ] 5.0 1.36 2.87 1224 | 1461 1782 | 1998 | 2287 | 2516 20928 | 2928 | 2928 | 2028
150 250 4,88 A7 9.81 1182 | 1422 | 1744 1945 | 2208 [ 24.52 2855 | 2856 | 2855 | 2B55
200 250 | 472 6.93 929 | 1152 | 1374 | 1686 | 1BE2 | 2140 | 2375 2768 | 2768 | 2768 | 2768
300 2.3T 4.45 6.54 B.T7 1087 | 1287 | 1591 1776 | 2018 | 2241 26,13 | 2613 | 2613 | .13
400 23T 4,27 B8.27 841 1043 1244 | 1526 | 17.04 1938 | 215 2609 | 25009 | 2509 | 2508
500 218 | 400 | 6 | 807 | 1000 | 1154 [ 1462 [ 1633 | 1850 | 2061 2414 | 2414 | 2414 | 2414 |
1,000 1.74 3.29 4.83 64T a0 9.58 1.75 | 13.14 14.97 18.70 2053 | 2065 | 2065 | 2065
2,000 1.5 2 50 387 4 04 613 729 B.43 0 0y 11.39 1315 1700 | 1719 | 1719 | 1719
5,000 0953 1.80 264 354 458 514 6.28 T 805 10.01 1282 | 1315 | 1215 | 1315
10,600 0.75 1.41 2.08 27 335 3.84 4,70 547 6.30 B.18 10,51 1079 | 1079 | 0.79
20,000 1 055 | 108 | 154 | 208 | 252 | 277 | 350 | 410 | 475 | 625 B52 | 888 | B84 | BB4
50.000 0.30 0.57 0.84 1.08 1.36 | 147 142 2.3 274 3.T1 5.652 569 | 569 5.69
75000 0.2 042 (62 082 i | 111 1,44 1,72 2.0 274 414 430 | 430 4,30
90,967 0.19 037 0.54 0. .88 096 1.25 1.49 1581 2.3 361 3.73 3.73 373
Figure 392: Depth-area-duration values for Roosevelt, TX September 1936
SPAS #1582 DAD Curves Zone 2
September 14-17, 1936
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Figure 393: Depth-area-duration chart for Roosevelt, TX September 1936
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Figure 394: Mass curve chart for Roosevelt, TX September 1936
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wW25W 1015w 1005w

Total Storm (96-hours) Precipitation (inches)
September 14-17, 1936
SPAS 1582 Broome, TX (GM 5-7)

985w gTEW

Gauges
& Daily Miles
E Hourly 0 k| ] 120
@ Supplemental 0 825 125 :-_'5:3(“{’

Precipitation {inches}

B 000-200[ ]801-10.00 []16.01-15.00 [ 24.01-26.00
[ 201-400[]10.01-12.00[]18.01 -20.00 [726.01 - 25.00
[14.01-600["112.01-14.00 [ 20.01 -22.00 [_128.01 -30.00
[16.01-8.00[114.01-16.00 M 22.01-24 .00 [_]30.01 -32.00

Y2016

Figure 395: Total storm isohyetal analysis for Roosevelt, TX September 1936
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Figure 396: Daily Weather Map for Roosevelt, TX September 12, 1936

Figure 397: Daily Weather Map for Roosevelt, TX September 13, 1936
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Figure 398: Daily Weather Map for Roosevelt, TX September 14, 1936

Figure 399: Daily Weather Map for Roosevelt, TX September 15, 1936
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Figure 401: Daily Weather Map for Roosevelt, TX September 17, 1936
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SPAS 1582 Roosevelt, TX (GM 5-T) Storm Analysis Zone 2
September 13-14, 1938
B

Lo W B E - = -,rw [ W

Sorm Cenber
7 10004 130 42

Figure 402: In-place storm representative SST analysis for Roosevelt, TX September 13-14, 1936
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GM 5-7..Sept. 1418, 193b,.Broome.
12-hr, ™ 77{1%th)..350 88E..to ~
lorth to: 35
South to: 29

— ' " East to: 1000°
dest to: 3000°'

Figure 403: NWS Transposition Limit Map for Roosevelt, TX September 1936
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Storm Precipitation Analysis System (SPAS) For Storm #1596

General Storm Location: Louisiana Coast (32.9, -95.25, 28.95, -88.95)
Storm Dates: August 5-10, 1940

Event: Tropical

DAD Zone 1

Latitude: 29.8542

Longitude: -92.2458

Max. Grid Rainfall Amount: 37.85” Miller Island, LA

Max. Observed Rainfall Amount: 37.53”

Number of Stations: 174

SPAS Version: 10.0

Basemap: USACE Isohyetal Image provided by Lower Mississippi Valley Division
Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on 174 hourly stations, 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 heavily on the basemap created from the USACE Isohyetal image provided by the Lower Mississippi
Valley Division. Timing is based on the hourly and hourly pseudo stations near the storm center. Several daily
stations were moved to supplemental due to timing issues and to ensure data consistency.

Starm Representative Climatological Maximum
Precip. Precip.
Precip, |Water @ Precip, |Water @
SPAS ELEW Water @ | Storm Byl |Water @| Storm | Awail
Storm 1D NAME LOMN LAT | Round Tu 30,000° Elev. |Moisture| T, | 30,000 Elew. |Moisture| IPMF

1596_1 MILLER ISLAND -03.245 | 20.854 L) B5.50 | 4.58° 0.00" 4,580 B7.0 | 485" 0.00" 4,860 1.06
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Storm 1596 - August 5 (0700 UTC) - August 11 (0600 UTC), 1940
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duration [holrs)

Area (ml') r

1 2 3 4 3 [ 12 ® | M | % 48 72 26 120 Total

03 180 361 542 636 m B 14.23 1945 | 2320 | a0 365,19 EY L] a7 7 3785 37.85
1 1.80 | 3.50 541 636 7.30 B.25 1415 19,36 2308 | 3006 35.02 a7 61 37 &1 3T E1 3761

10 178 56 a4 25 7.3 Bn 13.08 iz | 2280 | 2969 M58 a7 16 araT aaar amar

26 176 | 355 5N 621 716 B8 13.91 16.02 | 2260 | 29556 3442 35949 .04 0 3600

50 174 | 348 52 13 704 785 13.72 1880 | 2243 | 2927 .04 36.58 3659 36 59 36 53

1] 1.68 I 336 5.05 599 B.&2 T 13.20 1831 21.84 | 2040 3318 BHTI 3578 a7 AT
160 1684 | 328 493 578 .66 152 12 98 1795 2144 | 2805 32 64 3525 3528 3530 | 3530
200 181 | 322 483 568 653 738 12.74 177 | 2115 | 27T 32,35 340 3405 3407 34.07
00 1.56 : aiz 468 5.50 i} 716 12 37 1733 | 2074 | 2T .70 34 a4 34 49 M5 3 51
400 1.452 | A 455 5,35 616 L3 12.04 1o | 2037 | 27 3.2 2 3416 34.19 34,19
500 140 | 286 444 599 60 6 Ei 11.78 iey2 | J0oe | 2673 095 3388 33.91 3304 33.04
1,000 1,08 | 268 402 473 548 it 10 .68 15 fi4 | 1886 | 2545 29.52 3251 X260 X264 32 64
2,000 110 | 218 34 1497 4.85 537 LR 1387 | 1688 | 22493 26684 A5 0 re 20 B 20 50
5,000 o84 | 162 738 288 343 408 743 wze | 12E1 | 174 215 2163 3BT 7306 2306
10,000 0683 | 116 1859 212 280 304 5.71 TE2 | 1007 | 1353 18.16 17 04 1817 1837 18.37
20,000 045 | o07v 1.14 145 1.82 216 4.05 587 | T21 | oM 11.55 1318 1354 1373 1373
50,000 023 | 040 054 0 063 1.03 2.01 275 345 | 505 816 7.32 TET T8 781
ap,574 014 | oz4 034 043 051 061 117 165 | 7o@ an 380 451 47 4 4 [

Figure 404: Depth-area-duration values for Miller Island, LA August 1940

SPAS #1596 DAD Curves Zone 1
August 5-10, 1940
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Figure 405: Depth-area-duration chart for Miller Island, LA August 1940
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Figure 406: Mass curve chart for Miller Island, LA August 1940
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Figure 407: Total storm isohyetal analysis for Miller Island, LA August 1940
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WAR DEPARTMENT CORPS OF ENGINEERS, U. 5. ARMY
STORM STUDIES - PERTINENT DATA SHEET
vy Storm of August & - 9, 19l0
| we oAy o g BAssignment Lu v L =24

Location Louielena snd Texks
Study Prepared by:
Lower Missiesippl Velley
Divieion
Hew Orlesns DMeirict 0fflae

Part I Reviewed by H.M. Sec. of
YWeather Bureau, 3/7/2
Part IL Approved by Office, Chief

of Engineers for Dlstribution
-LEGEND A of Factual Data, 12/30/3
so--y hrem covered by e Remarks: Cantsrs at:

v..-: Final ischyetal map.
@Aru Inciesed by Biller Island, la., Beawment,

2 -inch laohyet. [Tely A ‘ TII:I.I: GI:I:’?' la,, and Delta
AN COMPUTATIONS COMPILED
PART
Preliminary isohyeftal map, in 2  shest , scale 1 1 2,500,000
Precipitation data and mass curves: (Number of Sheets)
Form SO0I-C (Mourly precip. datm)_ . __ . __________ &0
Form 5001-8 (24-nour * L T -
Form 5000-D {* * “ P e mmmcemmmm—————— 21
Miscl. precip. records, meteorological data, etc. (Copdes of Climatglogical Data)
Form 5002 (Mass rainfall curves)_ __ _______ e e —meen 56
PART &

Final Isohyetal maps, in 1  sheet , scale 1 & 1,000,000
Data and computation sheeta:

Ferm 5-i0 a from masa rainfall curves)__ . ____.______. "
Form S-|1 (Depth-area data from isohyetal map)___________ 2
Form S-12 (Maximum depth=duration date)_ . _____ é
Maximum duration=depth-area curves _ _ oo e 1
Data relating to perlods of maximum rainfall._ o —-_ 1
MAXIMUM AVERAGE DEPTH GF__RAINFALL iN INCHES
Area In Sq. ML Duration of Rainfall in_Hours
6 112 i 1o [30 |36 160 |72
Max, ﬂuﬂm HIB létﬂ 19-6' 25'3 ﬁ’lj E‘-.T gﬁ.ﬂ‘ }TI'E }T"'E 3?-5
w | 8.5|15.8| 19.3 | 22.1| 25.56| 28.5 8| 37.3| 37.31 37.3
20 | 8. E.s 19.1| 21.7! 5.2 28.1| 34.1| 36.8| 36.8] 36.8
wo | 8.0 .154. 8. | 20.7 | 21| 27.1| 32.6| 35.2| 35.2| 35.2
20 | 7.8|13. | 17.8| 20.3| 23.5 | 2.5 | 31.9 | 34.5] 345 3L.5
500 | 6.9 (12,0 | 16.2 | 19.4 | 22,7 | 25.6| 30.3 | 33.5| 33.6| 33.6
1,000, | &.0|10.9 | 1.5 | 18.4 | 217 | 2L.& | 28.8 | 31.9| 32.2)| 38.2
EJWD' 5 -u 3-9 12-6 160? l?ig Ei? E&lﬁ E OE 29-5 E I.E
5,000 37| Gulp| el 12,3 ) W9 | 17.1| @0.3 | 2R.6| 22,9 | 229
10,000 2.6| 4.6| 63| B.5| W.5| 12.1| 15.0| 16.8| 17.2| 17.2
20,000 | 1.50 3.0 Lul| 5.5| 66| T.6| W0.1| 1L.7| 12.6( 12.7
36,700 1.0 | 2.0 3.0( Loo| L.B| 5.6| 7.3| 8.L| 9.0| 9.1
Form S-2

Figure 408: USACE Depth-area-duration values for Miller Island, LA August 1940
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Figure 409: USACE Total storm isohyetal and mass curve chart for Miller Island, LA August 1940
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Figure 411: Daily Weather Map for Miller Island, LA August 7, 1940
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Figure 412: Daily Weather Map for Miller Island, LA August 8, 1940
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Figure 413: Daily Weather Map for Miller Island, LA August 9, 1940



Page 379 of 516

SPAS 1596 Miller Island, LA Sea Surface Temperatures (F)
August 7, 1940
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Figure 414: In-place storm representative SST analysis for Miller Island, LA August 7, 1940
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Storm Precipitation Analysis System (SPAS) For Storm #1601

General Storm Location: Nuevo Leon, Texas (30.5, -12.0, 24.5, -94.0)

Storm Dates: September 19 (0700 UTC) — 24 (0600 UTC), 1967 (144-hours)

Event: Hurricane Beulah (USACE SW 3-24)

DAD Zone 1
Latitude: 26.2792

Longitude: -99.9208

Max. Grid Rainfall Amount: 35.87” Sombreretillo, N.L., MX

Max. Observed Rainfall Amount: 34.86”

DAD Zone 2
Latitude: 28.2542

Longitude: -97.9042

Max. Grid Rainfall Amount: 35.01” Dinero 1 S, TX

Max. Observed Rainfall Amount: 34.00”

Number of Stations: 362

SPAS Version: 10.0

Basemap: Us_ppt in_map_1961_1990 usda_northamerica

Radar Included: No

Depth-Area-Duration (DAD) analysis: Yes

Reliability of results: This analysis was based on hourly data (H), hourly estimated pseudo data (HEP), hourly

pseudo data (HP), daily data (D) and supplemental data (S).

We have a high degree of confidence in the

station based storm total results, the spatial pattern is dependent on basemap and the timing is based on hourly,
hourly estimated pseudo and hourly pseudo stations.

Starm Representative

Climatological Maximum

Precip. Precip.
Precip, |'Water @ Precip, |Water @
SPAS ELEW Water @ | Storm Bl |water @| storm | Avail
Storm 1D NAME LOMN LAT | Round Tu 30,0007 Elev. |Moisture| T, 30,000 Elewv. |Moisture| IPMF
16011 SOMBRERETILLO -09.921 |26.279] 1,400 | 82.00 | 395" 042" 3.530 86.0 | 4.67" 0.50% 4,170 1,18
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Storm 1601 Zone 1 - Sep. 19 (0700 UTC) - Sep. 24 (0600 UTC), 1967
MAXIMUM AVERAGE DEPTH OF PRECIPITATION (INCHES)

Duratien (hours)
arsasgmi 1 2 3 4 E | & 12 18 24 36 48 T2 86 | 120 Total
04 | 447 | 506 | 656 | B¥7 | 753 | 7o [ 1032 | 1547 | 1651 | 2305 | 2826 | 3033 | 3356 | 3587 | 3587
1 445 5.04 8.53 B.74 T.60 | 783 10.28 15.39 15,44 2205 | 2614 3019 33.40 | 3565 35.65
10 4 39 498 6 45 G 66 741 | ThAd 1017 | 16520 [ 1624 | 2268 | 2583 | 2083 | 3308 | 3523 | 3523
26 437 4 596 G.42 B.63 38 | 780 013 | 1513 | 1617 [ 2257 | 251 2969 | 3286 | 3506 | 3506
50 4,35 4.92 G.40 6.60 734 | T.7Th 0.9 15.08 1800 | 2247 2660 | 2057 3271 | w2 3 a2
100 433 477 6.20 fi.39 711 | 752 R 1480 | 1558 [ 2977 | 2484 2B66 | 3171 | 3385 | 3385
160 4 26 4.62 599 630 688 | 7.28 035 1413 [ 1509 | 2107 | 2402 | 2774 | 3070 | 3278 | 2278
200 4.1 4.47 5.99 6.29 B&T | TOR 015 13.60 14682 | 2042 2327 2680 | 2076 | 377 MH.TT
300 407 418 5 96 625 55 | BABS BAE | 1276 [ 1368 | 1910 | 2179 | 2522 | 2760 | 2ORT | P08
400 3187 388 5.08 B.18 647 | BTE B.68 11.83 | 1318 [ 177.@ 2053 | 2393 | 26.30 | 2BAT | 2B47
500 3.90 3. 577 .06 636 | 664 B.62 11.81 13.0 16,79 19.73 23.08 2562 | 2T 46 | 2T 46
Jooo | 356 | 956 | 491 | 515 | 540 | 565 | 809 [ 1938 | 1253 | 1498 | 1745 | 2077 | 2372 | 2480 | 2489
2,000 299 3.00 87 .88 410 | hO6 760 1073 | 11.74 14.23 | 1588 1932 | 2187 | 2267 | 2287
5,000 207 24 28 106 342 | 434 6.7 037 1035 | 1299 | 1430 | 1728 1958 | 2001 | 2001
10,000 1.33 202 2.41 262 o | 30T Brr 8.08 915 11.87 13.08 | 1575 | 17.08 | 1815 | 1815
20,000 0.9z 1.51 2.00 217 253 | 318 477 6.74 T.89 10,48 11.55 14.20 1591 | 1619 | 16.19
50,000 0.57 0.83 1.20 1.33 162 | 200 245 438 53 6.05 B.23 1024 | 11564 | 1100 | 1190
76,669 040 0.80 0.85 0.95 117 | 142 2.10 X168 a7 5.02 618 7.7 BT | 9.10 8.10
Figure 415: Depth-area-duration values for Sombreretillo, MX September 1967
SPAS #1601 DAD Curves Zone 1
September 19-24, 1967
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Figure 416: Depth-area-duration chart for Sombreretillo, MX September 1967
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Incrernental Precipitation (inches)

SPAS 1601 Storm Center Mass Curve: Zone 1
September 19 (0700 UTC) - September 24 (0600 UTC), 1867

Lat: 26.28 Lon: -99.92
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Figure 417: Mass curve chart for Sombreretillo, MX September 1967
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Figure 418: Total storm isohyetal analysis for Sombreretillo, MX September 1967
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Figure 419: USACE Depth-area-duration values for Sombreretillo, MX September 1967
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Figure 420: USACE Total storm isohyetal and mass curve chart for Sombreretillo, MX September 1967
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NOAA HYSPLIT MODEL
Backward trajectornies ending at 0000 UTC 21 Sep 67
CDC1 Meteorological Data
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Job 1D: 169671 Job Start: Mon Apr 25 201702 UTC 2016
Source 1 lat: 26.2792 lon_: -99.9208 hgts: 0, 840, 2470 m AGL
Trajectory Direction: Backward  Dwration: 72 hrs
Verfical Motion Calculation Method: Model Verical Velocity
Meteorology: 0000Z 1 Sep 2067 - reanalysis

Figure 421: HYSPLIT trajectory analysis at Surface, 850mb and 700mb for Sombreretillo, MX
September 1967
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SPAS 1601 Sombreretillo, N.L., Mexico Storm Analysis Zone 1 (SW 3-24)
September 20, 1967
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Figure 422: In-place storm representative SST analysis for Sombreretillo, MX September 20, 1967
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Storm Precipitation Analysis System (SPAS) For Storm #1601

General Storm Location: Nuevo Leon, Texas (30.5, -12.0, 24.5, -94.0)

Storm Dates: September 19 (0700 UTC) — 24 (0600 UTC), 1967 (144-hours)

Event: Hurricane Beulah (USACE SW 3-24)
DAD Zone 1
Latitude: 26.2792

Longitude: -99.9208

