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Project Overview

Task 1 — Deterministic PMP
Task 2 — Precipitation Frequency
Task 3 — Dynamic modeling analysis
e Very complex region, lots of challenges = fun

e Extensive review process
® 19 member review board
® State dam safety

e Final product significantly enhance through collaboration, review and sharing of

data
e Produced the best science and standard of practice
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Study PMP Locations

Colorado Water Conservation |
Colorado Division of Water
Resources

Projects (by Regulatory Agency)

(O]
@
@
[ J
(]

State/Province

Federal Energy Regulatory Commission
Nuclear Regulatory Commission
Forensic/Expert Witness

Flood Emergency Management Agency
U.S. Amy Corps of Engineers

Mining

PMP Project Domain




Short List Locations

Applieds
Weathe

1) Storm Database-foundation for all data development
109 storm events used
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Example SPAS Storm Output

1) SPAS 1652 example (Pyramid, CO)
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Total Storm (120-hours) Precipitation (inches)
September 20-24, 1961
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Annual Exceedance Probabilities (AEPs) for 72-hour Maximum Rainfall
SPAS 1652 - September 20-24, 1961 - Pyramid, CO
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SPAS 1652 DAD Curves Zone 1
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How much bigger could a storm have been

Storm Adjustment for CO/NM

Temporal Transposition Date 23-Jul |
Lat Long [Moisture Inflow Direction E@47 miles
Storm Center Location 3510N 10648 W [Basin Average Elevation FEEE feet
Storm Rep Dew Point Location 3500N 10566 W Storm Center Elevation 6,500 feet
Transposition Dew Point Location FEEE FhEE Storm Analysis Duration 6 hours
[Basin Location FEEE FEEE Effective Barrier Height aialed feet
The storm representative dew pointis  72.5F with total precipitable water above sea level of 2.54  inches.
The in-place maximum dew pointis ~ 79.5F with total precipitable water above sea level of 3.52  inches.
The transpositioned maximum dew pointis ~ **** with total precipitable water above sea level of "EVALUE! inches.
The in-place storm elevationis 6,500 which subtracts ~ 1.23 inches of precipitable water at 725F
The in-place stom elevationis 6,500 which subtracts 1.58 inches of precipitable water at 795F
The transposition basin elevationat  **** which subtracts #VALUE! inches of precipitable water at FEEE
The inflow barrier/basin elevation heightis  **** which subtracts"#VALUE! __inches of precipitable water at FEEE

The in-place storm maximization factor is

149

The transposition/elevation to basin factor is 7 $VALUE!
The barrier adjustment factor is 7 EVALUE!

The total adjustment factor is"#VALUE!

[Rotes: DAD values taken from SPAS 1660, Storm representative
TG vatue was based on maximum 6-hr average Td values on July 9,
1988 at KCQC.
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DAD Comparisons

SPAS #1602 DAD Curves Zone 1
June 24-29, 1954
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Total Storm (168-hr) Precipitation (inches)
November 18 - 24, 1909
SPAS 1274 (Rattlesnake, ID)

Gauges
®  Daiy
B Houly Pyeudo
©  Supplemertal
Precipitation (inches)
0.36-1.00[]401-500[]801-9.00 2.01-13.00[] 16.01-17.00
[ 101-200[]501-600[]901-1000 [H]13.01-14.00
201-3.00[]601-7.00[] 10.01 - 11.00 [] 14.01- 15.00
[CJ301-4.00[]701-80011.01- 1200 [] 15.01- 16.00
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Total Storm (168-hr) Precipitation (inches)
November 18 - 24, 1909
SPAS 1274 (Rattlesnake, ID)

Gauges
e Daiy
W HouryPseude Kiometers
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Mikes

Precipitation (inches)
[ o.35-1.00[]401-500[J801-9.00 [Hl1201-13.00[ ] 16.01-17.00
[ 1.01-2.00]501-6.00 [ J201-1000 [ 13.01-14.00
[[1201-3.00[]601-7.00 []10.01- 11.00 [[] 14.01- 15.00
[[]3.01-4.00 7] 7.01 - 8.00 [l 11.01 - 12.00 [ ] 15.01- 16.00
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PRISM November 1909 Climatology
SPAS 1274 (Rattlesnake, ID)
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Precipitation (inches)
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[ 1.01-200[]501-6.00 [ ]2.01- 1000 [ 13.01-14.00
[ 201-3.00 []6.01-7.00 [ 10.01- 11.00 [[] 14.01 - 15.00
[[J201-4.00[]7.01-8.00 [l 11.01- 12.00 [ ] 15.01- 16.00
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Rattlesnake, ID Nov 1909

1) Rattlesnake, ID SPAS 1274 analysis with WRF added
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Total Storm (168-hr) Precipitation (inches)
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[ 1.01-2.00]501-6.00 [ J201-1000 [ 13.01-14.00
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[[]3.01-4.00 7] 7.01 - 8.00 [l 11.01 - 12.00 [ ] 15.01- 16.00
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Colorado Rainfall to Precipitation PF
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Storm Center
Locations (by type)
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Temporal Distribution of PMP
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Temporal Distribution of PMP

Accumulated Precipitation, Inches
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Example PMP Results

Local Storm 1-sqmi 6-hour —
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2-hour Local Storm PMP Average
Recurrence Interval (years)
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48-hour General Storm PMP Average
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[ TWO key G IS inle Edit View Go Geoprocessing Customize Windows Help .
eodatabases flEeaEl DR X Q@@D?’“i*— 19 =% | g
g EID:\GIS\CO_NM\Ternp\Sarane Tool Image\PMP_Evaluation_Tool\Input\DAD_Tables.gdb\SPAS_10 + E
provide input for PMP | & =&,
tool: |Caogis R [ Poven oo
) B8 %AP-E“'““"-T"” ~ OBJECTID * AREA SQMI H_01 H_02 H_03 H_04 H_05 H_06 H_12 H_18
o DAD Tables iy . el
o Storm Adj Tables 3 10 143 204 29 361 4 411 508 53
— — SPAS_1074 2 4 25 138 195 2385 3.49 386 396 92 514
E3 SPAS_1075_1 5 0 128 182 268 328 364 374 467 488
o GeOdatabaseS are SPAS_1075.2 6 100 12 1.64 242 2.99 3.33 3.44 432 453
. H ES] sPAS_1075_3 7 150 115 154 227 282 315 325 212 32
pOpUIated Wlth |nf0 SPAS_1075_4 B 200 112 148 217 27 3.02 313 397 417
£ 3 Non_Storm_Data.gdb B 300 1.07 14 204 255 285 2% 376 39
from eaCh StO rm and (=) Grid_Points 10 400 1.02 135 196 243 272 284 361 381
. &) Transposition_Zones 1 500 097 131 189 234 263 274 349 369
(E) Transposition_
can be ed|ted as (&) Vector Grid 12 1000 083 1.16 168 2.09 2.34 245 312 332
&) Vector Grid Outli 13 2000 069 1.01 148 183 207 218 278 3.02
n eed ed g o%": A‘:;'F:d;r: g':: 14 3500 059 09 133 165 185 195 25 279
= B General ' 15 5000 053 082 122 15 172 182 233 265
16 7500 047 073 1.08 133 152 162 21 249
[ ] DAD_TabIeSgdb % #“‘"’! | 17 10000 0.41 064 0.95 117 138 148 192 238
. _ropica 3 18 15000 0.34 0.54 038 0.98 1.15 1.25 174 218
come directly from ) Spas. 10741 s 20008 o8] o4 oss| 083 I T 2
(- spAs 10742 20 35000 0.16 038 05 06 072 078 123 157
SPAS Output () SPAS_1075.1 21 50000 0.12 0.24 0.41 0.49 0.58 0.63 0.85 128
(3 spas_1075_2 27 59841 n11 01 na (K3 na na7 08> 112
(7 SPAS_1075_3 < >
(=) SPAS_1075_4 SR 18 > M 7| (of 22)
3 Script v
— Preview: Table v
< >
File Geodatabase Table selected
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Constructing the PMP Tool Storm Databases

Applieds
Weathe

Storm Center Tab

Storm Rep. Dew Point

Climatological Max. Dew Point

SPAS ELEV Precip. Precip. |PW Lookup| Avail. Td Precip. Precip. |PW Lookup Avail.
LON LAT ELEV Ty Water @ | Water @ Table Moi T4 Water@ | Water@ Table ot IPMF
Storm ID Round 30,000 [stormElev.| Column sture Round | 30,000 |stormElev.| Column isture
Storm Center Location 1074 1 |-111.771 | 30.646 2,770 2,800 73.50 2.67 0.63 69 2.035 75.80 76.0 2.99 0.68 74 2.310 1.135
100-year Precipitation
*Red values are input
paramaters 6-hour Precip | 24-hour Precip Precip. Source
5.53 24h Precip (New Mexico)

Excel is used to construct Storm

Adjustment Factors at each grid point for
each storm.

Hold storm center, maximization,

transposition (GTF/MTF), transposability,
and final adjustment factor information.

| | PAGjiSEEdIRAntalY Storm Center ~GTF MTF ~ Precipitable Water Table .~ #J

sted

Adju

Rainfal

| Tab

1D STORM LON ZONE IPMF TAF TRANS
1 1074 1 | -108.825| 31.250 13 6,489 1.14 1.00 111 1.26 1
2 1074_1 | -108.800 | 31.250 13 6,850 114 1.00 118 1.33 1
3 1074_1 | -108.850 | 31.275 13 5,360 114 1.00 0.95 1.08 1
4 1074_1 | -108.825 | 31.275 13 5,959 114 1.00 1.00 ki 1
5 1074_1 | -108.800 | 31.275 13 6,682 114 1.00 1.05 119 1
6 1074_1 | -108.775 | 31.275 13 6,920 114 1.00 114 1.30 1
7 1074 1 | -108.275 | 31.275 13 4,993 1.14 1.00 0.81 0.92 1
8 1074 1 | -108.250 | 31.275 13 4,821 114 1.00 0.78 0.89 1
9 1074_1 | -108.950 | 31.300 13 5,367 114 1.00 0.99 113 1
10 1074_1 | -108.925 | 31.300 13 5,477 114 1.00 0.96 1.09 1
11 1074_1 | -108.900 | 31.300 13 5,317 114 1.00 1.00 114 1
12 1074_1 | -108.875 | 31.300 13 5,274 114 1.00 0.95 1.07 1
13 1074_1 | -108.850 | 31.300 13 5,275 1.14 1.00 0.94 1.07 1
14 1074 1 | -108.825 | 31.300 13 5,476 1.14 1.00 0.94 1.07 1
15 1074_1 | -108.800 | 31.300 13 5,761 114 1.00 0.97 110 1
16 1074_1 | -108.775 | 31.300 13 6,973 114 1.00 1.10 1.25 1
17 1074_1 | -108.350 | 31.300 13 5,067 114 1.00 0.83 0.95 1
18 1074_1 | -108.325 | 31.300 13 4,925 114 1.00 0.80 0.50 1
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1,000 I

24-hour Depth-Area Curves for General Storms
Transposable to Sample Point Location in Transposition Zone 5
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Adjusted Rainfall Depth (inches)

=>é=Coal Creek, CO - Sep, 2013
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====Lake Moraine, CO - May, ]
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== Cheyenne Mountain, CO - Sep, 2013

1-hour Depth-Area Curves for Local Storms
Transposable to Sample Point Location in Transposition Zone 1
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—+=—\Ward District, CO - May, 1} ‘
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100
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—&—0gallala, NE - Jul, 2002
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¥
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Adjusted Rainfall Depth (inches)
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Summary

Extensive collaboration required to solve incredibly complex problem
100’s of storm investigated/used = Robust results based on data
Utilized Task 3 gridded HRRR model output and WRF reanalysis

Numerous sensitivities applied to ensure reasonableness

® Task 2 Average Recurrence Interval
® NOAA Atlas 14 comparisons
® Comparisons against previous AWA studies

Important input from CO-NM dam safety
® Resulted in significant improvements in development process and output
® Improvements will be utilized in current and upcoming studies

Dynamic updates going forward

Questions: Bill Kappel, 719-488-4311

billkappel@appliedweatherassociates.com

Colorado Water Conservation Board . . . \\\d.‘\ Stare
w Colorado Division of Water CO N M RE PS o 't\:]zwélt\/;?:lézgoiféceer

Resources Colorado-New Mexico Regional Extreme Precipitation Study




