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When no flooding occurs, include miscellaneous river conditions, such as significant rises, record low stages, ice conditions, snow
cover, droughts, and hydrologic products issued (NWS Instruction 10-924)

|:| An AXO0 i n the dbfoadsiagedwereadached imthis Hydrologic Service Area (HSA)
during the month above.

Widespread, devastating flooding occurred across eastern OK and northwest AR this month. Locations along
andsouthof-4 0 received nearly half a year 6s 7fatalities dccuoddthis ai n
month in eastern OK and northwest AR due to flooding. Normal precipitation values climatologically rank May

as the wettest month of the year. These averages range from 5.0 - 5.5 inches across northeast Oklahoma to

5.5 - 6.0 inches across southeast Oklahoma. The Ozark region of northwest Arkansas averages 5.8 inches for

the month. This report, past E-5 reports, and monthly hydrology and climatology summaries can be found at
http://www.srh.noaa.gov/tsa/?n=hydro-monthly-summary.

Monthly Summary

Using the radar-derived estimated observed precipitation from the RFCs (Figs. 1a, 2, 3), rainfall totals for May
20l5wer e 100 to 250 ac rApaton an@sage, Pawnee tWashindgtb8 @K), Nowata,

Bent on, Carrol |l , northern Washington (AR), and nert he
1 Oadj rain this month. The entire area received above normal rainfall (Fig. 1b), with portions of eastern OK

and west central AR getting 300%-600% of the normal May rain. The January 117 May 31, 2015 total ranges

from 150 in and around Osagd FCgusnt lat, 0 5430 iTrhisoutsh &
normal year-to-date rainfall (Fig. 4b).

Tulsa, OK (TSA): May, 2015 Monthly Observed Precipitation
Valid at 6/1/2015 1200 UTC- Created 6/2/15 14:15 UTC

/|
Fig. 1a. Estimated Observed Rainfall for May 2015


http://www.srh.noaa.gov/tsa/?n=hydro-monthly-summary

Tulsa, 0K (TSA): May, 2015 Monthly Percent of Normal Precipitation
Valid at 6/1/2015 1200 UTC- Created 6/2/15 14:16 UTC
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Tulsa, 0K (TSA): Current Year to Date Observed Precipitation
Valid at 6/2/2015 1200 UTC- Created 6/2/15 15:02 UTC




Tulsa, 0K (TSA): Current Year to Date Departure from Normal Precipitation
Valid at 6/2/2015 1200 UTC- Created 6/2/15 15:03 UTC
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Fig. 6. Average wind speed
(color) and direction
(arrows) at the 300-millibar
atmospheric pressure level
for May 5-26, 2015. The jet
stream persistently steered
storms full of moisture into
the Southern Plains states
of Texas and Oklahoma.
NOAA Climate.gov map by
Hunter Allen, based on
NCEP/NCAR Reanalysis
data provided by NOAA
ESRL.
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Wind speed (m/s)

According to Tom Di Liberto with the NWS Climate Prediction Center, firhe culprit for these events has been a
parade of slow moving storms and a very moist air mass courtesy of the Gulf of Mexico. On a seasonal climate
timescale, above-average rains during the spring across the southern tier of the U.S., including Texas and
Oklahoma, is a pattern often seen during El Nifio events. During El Nifios, the jet stream (an area of fast
moving winds high in the atmosphere) can extend across the southern US, helping to track storms across the
south, including the type of storm systems capable of producing the severe thunderstorms that soaked the
region (compare the above Fig. 6 to the wintertime El Nifio pattern). During May, this was exactly what
happened, leaving Texas and Oklahoma in a prime location for stormy weather. Of course, El Nifio alone
cannot account for the record-breaking nature of the rains. We cannot discount the influence of natural
variability of our atmosphere (extreme weather sometimes just happens), as well as some influence from
climate change, since extreme precipitation events are likely to increase and have increased as the planet
warms and the atmosphere gets wetter.0

For the month of May as a whole, the subtropical jet was abnormally strong across northern Mexico, with
downstream troughing, resulting in abnormally strong southerly flow across the Southern Plains (Fig. 7).
Further, there was a broad region of abnormally strong upward motion for May across the Southern Plains and
south Texas (Fig. 8). Low-level moisture was abnormally high for the last two weeks of May along the corridor
of heaviest flooding (Fig. 9). The precipitable water anomalies for the month as a whole surprisingly did not
show a strong signal. The abnormally low upper-level pressure across the southern California area favors a
storm track from over the moisture rich Baja Peninsula Mexico, northeast into the Southern Plains (Fig. 10).
The anomalous ridge over the eastern U.S. promotes moisture rich flow from the Gulf of Mexico into the
southern Plains. The significantly anomalous high pressure over the Gulf of Alaska and anomalous low
pressure over southern California, combined, is indicative of a blocking pattern over the west coast/eastern
Pacific Ocean, resulting in this persistent pattern of moisture rich flow into the Southern Plains.



http://www.climate.gov/sites/default/files/ENSO_schematicglobe_large.jpg
https://www.climate.gov/news-features/featured-images/thinking-ahead-new-york-communities-consider-risks-extreme-rainfall
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Fig. 7. 300mb vector wind
anomaly for May 2015
shows the abnormally
strong subtropical jet
spreading across northern
Mexico with downstream
troughing, resulting in
abnormally strong southerly
flow across the Southern
Plains.
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300mb Vector Wind (m/s) Composite Anomaly (1981-2010 Climatclogy)
5/1/15 to 8/1/15

NCEP/NCAR Reanalysis
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Fig. 8. 700mb Omega
anomaly for May 2015.
Broad region of abnormally
strong upward motion for
May across the Southern
Plains and south Texas.
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Fig. 9. 1000mb Specific
Humidity anomaly for May
15-31, 2015. Low-level
moisture was abnormally
high for the last two weeks
of May along the corridor of
heaviest flooding. The
precipitable water
anomalies for the month
surprisingly did not show a
strong signal.

Fig. 10. 500 mb Height
anomaly for May 2015. The
abnormally low upper-level
pressure across the
southern California area
favors a storm track from
over the moisture rich Baja
Peninsula Mexico,
northeast into the Southern
Plains. The anomalous
ridge over the eastern U.S.
promotes moisture rich flow
from the Gulf of Mexico into
the southern Plains. The
significantly anomalous
high pressure over the Gulf
of Alaska and anomalous
low pressure over southern
California is indicative of a
blocking pattern over the
west coast/eastern Pacific
Ocean, resulting in this
persistent pattern of
moisture rich flow into the
Southern Plains.
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Rainfall

For the entire state of Okl ahoma,
only the wettest May, but for the wettest of any month on record. The
1941. The entire state of Arkansas

the average rainfal
previous record w.
r ecorkbe3mith, ARS s e c «

t ot al of
1943 and

also set both its wettest May and wettest of any month recordswi t h a
previous May record was 13.670 in

t he

19.850

analysis by the NWS Hydrometeorological Design Studies Center determined that several areas along and
south of I-40 in OK had precipitation totals with less than a 0.1% annual chance (1,000-year event) of occurring
(Fig. 11). The highest rainfall total in the HSA this month occurred in Hartshorne 4ESE, OK (Pittsburg County)

with 27.700. %arimeal oacurencea(fy,@00-We dr event) is 25

see http://hdsc.nws.noaa.gov/hdsc/pfds/pfds map cont.html?bkmrk=0k )
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In Tulsa, OK, May 2015 ranked as the 39" coolest May (67.9°F, tied 1972, 1923; since records began in 1905)

and the 2" wettest May (1 4 . :7sihak records beganin 1888). The May r ai nf al

normal, but still several inches short of the record wettest May of 1 8. 0 0 0

| i n

s e Fort 8nmth, AP h&Bthe

65" warmest May (69.8°F, tied 1975; since records began in 1883) and the RECORD wettest May (19.850 ;

since records began in 1883). The May rainfall in Fort Smith was 14.380
wettest May in Fort
wettest (1 3 . YOMhawsince records began in 1950. The May rainfall in Fayetteville was 6.970
The record wettest May in Fayettevileis1 3. 3906 i n 1957.

ab ov e! Theprewad record
S frdyettévillewARshadhe 288 dolblest (64.8°F) & 3he 3™
above.

In Tulsa, OK, Spring 2015 ranked as the 34" warmest Spring (61.2°F, tied 2010, 2000, 1959; since records

began in 1905) and the 3" wettest Spring (22.580 ; s i records
Tulsai s
1883) and the RECORD wettest Spring (28.640 ;

Spring in Fort Smith was 26.540

nce

since records began

récerd $pring tiainfall in8 8 8 )
2 4 . 4% FortiSmith,JAR had the 43" coldest Spring (61.9°F, tied 1964; since records began in
1883) .
i 90. Hagetteville, AR had the 28" warmest (57.2°F) and the 6™ wettest

i n

(20.400 Ppring since records began in 1950. The record wettest Spring in Fayetteville is 28.810 201i.

Some of the larger precipitation reports (in inches) for May 2015 included:

Hartshorne 4ESE, OK (DCP) 27.70  Big Cedar 2E, OK (DCP) 25.01 McAlester, OK (meso)
Stigler, OK (meso) 23.62  Wilburton, OK (meso) 23.60 Eufaula, OK (meso)
Antlers, OK (coop) 23.48 McAlester, OK (ASOS) 22.98 Whitefield, OK (DCP)
Clayton, OK (meso) 22.82 Talihina, OK (meso) 22.54  Okemah, OK (meso)

Some of the lowest precipitation reports (in inches) for May 2015 included:

Bartlesville, OK (ASOS) 7.76 Foraker, OK (meso) 8.20 Pawnee, OK (meso)
Burbank, OK (meso) 8.81 Hindsville 10 NNE, AR (coop) 9.99 Copan, OK (meso)
Jay, OK (meso) 11.71  Wynona, OK (meso) 11.80 Skiatook, OK (meso)

According to statistics from the Oklahoma Climatological Survey (OCS) Mesonet:
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http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=ok
http://www.mesonet.org/
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National Oceanic and Atmospheric Administration

http:/fwww.nws.noaa.gov/ohd/hdsc/

Created 16 July 2015
Preciptation frequency estimates are from NOAA Atias 14, Volume 8, Version 2
Rainfall values come from 24-hour multi-sensor data
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Fig. 11. Annual exceedance probabilities for the 30-day rainfall from 2 to 31 May 2015.
Rivers

Just in May alone, there were 36 river floods and 46 crests for 18 river forecast points (out of 33 in the HSA).
Of these 46 crests, 8 were major, 27 were moderate, and 11 were minor. 9 floods continued into June, with
one additional major flooding crest in June from the rain in May. The NWS Tulsa office issued 1,045 total
products during the entire event, including both river and flash flood watches, warnings, advisories, and follow
up statements. Figs. 12 and 13 show before and after satellite images of flooding along the Arkansas River
and Red River. Figs. 14 and 15 show damage at Hugo and Eufaula Lakes.

Flooding occurred at the following locations:

Verdigris River Basin: Polecat Creek near Sapulpa; Caney River near Ramona and Collinsville; Bird Creek
near Sperry and Owasso

Grand-Neosho River Basin: Neosho River near Commerce; Spring River near Quapaw

Lower Arkansas River Basin: lllinois River near Watts and Tahlequah; Arkansas River near Muskogee, Van
Buren, and Ozark Lock and Dam; Lee Creek near Van Buren; Poteau River near Poteau and Panama
Canadian River Basin: Deep Fork River near Beggs

Lower Red River Basin: Kiamichi River near Antlers; Red River near Arthur City

The Poteau River flooded 3 times in May 2015. The first flood led to moderate flooding near Poteau, but major
flooding and one fatality near Panama. The third flood, which lasted 9 days near Poteau and 11 days near
Panama, caused major flooding along the river downstream of Wister Lake, as measured by the gages at
Poteau and Panama. The Arkansas River at Van Buren exceeded flood stage 4 times in May. The river
crested twice above major flood stage during the last, 11-day, flood of the month. Likewise, the Arkansas
River at Ozark Lock and Dam exceeded flood stage 3 times in May, with two crests above major flood stage
during the last flood, which lasted 12 days, at the end of May/beginning of June. The Red River at Arthur City
flooded twice in May, with two crests above major flood stage during the second flood that lasted 17 days. The



Kiamichi River near Antlers had three floods. The second flood lasted 8 days and included 4 crests, all above
moderate flood stage. The Neosho River near Commerce flooded twice, with three crests above moderate
flood stage during the 10-day second flood. Preliminary hydrographs for the river flooding is available at the
end of this report and detailed information on the timing of the flooding is available in the E3 Report.

Ft.
Gibson
Lake

Tenkiller
Lake

Oklahoma

R«

.. RS Kerr

.

gt

Eufaula
Lake

Wister
Lake

Oklahoma

Arkansas

: o4 &
o~

L I4Z A
S Fort Smith

Arkansas

Ozark
L&D

ArkansasiRive:

May 14,2013 <

Avkansas River

-
Fort Smith

May 26, 2015, , *

Fig. 12. NASA MODIS satellite images showing the flooding along the Arkansas River on May 26, 2015 (bottom) compared to non-

flood conditions on May 14, 2013 (top).
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Fig. 13. Satellite image of the Red River on December 6, 2014 (top) and June 19, 2015 (bottom).
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Reservoirs

According to the USACE, all of the major reservoirs in the HSA were operating well into their flood pools as of
5/31/2015, except for Skiatook Lake, which was at 81% of its conservation pool (but up from 53% at the end up
April). The following lakes were operating in their flood control pools (percentage of flood pool listed) as of
5/31/15: Sardis Lake 158%, Wister Lake 122%, Hugo Lake 102%, Eufaula Lake 100%, Ft. Gibson Lake 96%,
Grand/Pensacola Lake 96%, Hudson Lake 95%, Beaver Lake 94%, Keystone Lake 93%, Kaw Lake 89%,
Oologah Lake 81%, Tenkiller Lake 74%, Hulah Lake 58%, Copan Lake 52%, Birch Lake 37%, Heyburn Lake
2%.

A couple of |l akes set new pool records this month: Wi
440.116 ( pr ev. Byrthe easlynbrnidgh6urs @ffhé 12", Eufaula Lake exceeded the top of its
flood control pool and went into surcharge. The lake remained in surcharge until May 31. The highest lake
el evation was 599.6806 (128% of f ["oFordefepence,thg recdrdpodlng t h e
elevation for Eufaulalak e i's 599. 776 and the top EofaulaDémewas ur char ge
completed in 1964 and i mpoun dmnadedakes (cavéringt102¢600wmaes) d 6 s | ar

Oklahoma Surface Water Resources
Reservoir Levels and Storage as of 6/1/2015
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This map shows reservoir storage as a percentage of normal pool storage capacity.

The source information was collected from real-time lake gages monitored by the N

U.S. Army Corps of Engineers (hittp://www.swt-we.usace.army.mil/old_resvrept.htm), and the

U.S. Geological Survey (http://waterdata.usgs.gov/ok/nwis/current/?type=lake&group_key=basin_cd) A Fans

For more information please visit the OWRB's website at. 0 s 5
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Temperature (°F)

Precipitation (inches)

Daily Temperature Data - Tulsa Area, OK (ThreadEx)

Period of Record - 1905-01-06 to 2015-06-01. Normals period: 1981-2010. Click and drag to zoom chart.
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Accumulated Precipitation - Tulsa Area, OK (ThreadEx)
Click and drag to zoom to a shorter time interval; green/black diamonds represent subsequent/missing values
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Daily Temperature Data - Fort Smith Area, AR (ThreadEx)

Period of Record - 1882-06-01 to 2015-06-01. Normals period: 1981-2010. Click and drag to zoom chart.
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Accumulated Precipitation - Fort Smith Area, AR (ThreadEx)
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Temperature (°F)

Precipitation (inches)

Daily Temperature Data - FAYETTEVILLE DRAKE FLD, AR

Period of Record - 1949-07-14 to 2015-06-01. Normals period: 1981-2010. Click and drag to zoom chart.
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Drought

According to the U.S. Drought Monitor (USDM) from June 2, 2015 (Figs 16, 17), the entire drought that had

been plaguing the area is gone due to the excessive rainfall this month. According to the Oklahoma
Cli mat ol o gilts helen éS2B9 straight,weeks of having at least D1 (Moderate) drought somewhere
within the state of Oklahoma's borders, all the way back to October 26, 2010, some 1673 days ago.o

U.S. Drought Monitor

Oklahoma

Fig. 16. Drought Monitor for Oklahoma

U.S8. Drought Monitor
Arkansas

June 2, 2015

(Released Thursday, Jun. 4, 2015)
Valid 7 a.m. EST

Drought Conditions (Percent Area)

MNone | DO-D4 (D1-04 | D2-D4 el sL A

Cumrent 88.91 | 1109 | 00D | 000 | OO | 000

Last Week

Spara1s 7731|2269 | 274 | 000 | OO | 000

3 Months Ago 1.48
3RS :

Start of
Calendar Year | 2563 [ 74.37 [ 62.03 | 40.84 | 21.74 [ 570
12202004

98.52 [B5.55 | 47.81 | 28.29 | 575

Start of
Water Year 895 | 9145 | 73.31 | 5613 | 2092 | 454
8002014

oneYearhgo |, o5 | g5 g

85.20 [ 75.79 | 6117 | 21.33
8072014

fntensity:
D0 Abnonmalby Dy - D3 Extreme Drought
D1 Moderate Drought - D4 Exceptional Drought
D2 Severe Drought

The Drought Monior focuses on Broachscale ¢ondbions.
Local condiions may vary See sccormpanying text surmmany
for forec ast staterments.

Author:
David Miskus
NOAANWSNCERPCFC
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http:#/droughtmonitor.unl.edu/

June 2, 2015

(Released Thursday, Jun. 4, 2015)
Valid 7 a.m. EST

Drought Conditions (Percent Area)

Mone | D0-D4 |D1-D4 | D2-D4 kB ALY
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Outlooks

The Climate Prediction Center (CPC) outlook for June 2015 (issued May 31, 2015) indicates an enhanced
chance for below normal temperatures across all of eastern OK and northwest AR . This outlook also calls for
a slightly enhanced chance for above median rainfall across Choctaw County, with an equal chance for above,
near, and below median precipitation elsewhere. This outlook is based on short- and extended-range
computer models. The largest signal for below normal temperatures is centered over north TX and OK, where
soil moisture currently exceeds the 90" percentile.

For the 3-month period June-July-August 2015, CPC is forecasting an enhanced chance for below normal
temperatures and above median precipitation across all of eastern OK and northwest AR (outlook issued May
21, 2015). According to CPC, El Nifio conditions continue to strengthen and are currently on the border line of
weak to moderate strength. These conditions are favored to continue through at least the next few months and
likely into the later part of the year. The coupling between the ocean and atmosphere remains strong over the
tropical Pacific. However, El Nifio impacts are generally most significant during the cold seasons. Therefore,
this outlook is based on both statistical and dynamical forecast tools and considering El Nifio conditions.

Summary of Precipitation Events Daily quality controlled rainfall maps can be found at:
http://water.weather.gov/precip/index.php?location_type=wfo&location _name=tsa

May 1-15

The pleasant start to May didnét | ast too |l ong as an
eastern OK and northwest AR starting on the 5". Widely scattered showers and thunderstorms developed

during the early afternoon of the 5" across eastern OK and northwest AR. Additional storms spread east into

eastern OK during the evening and overnight hours as a mid-level low spun over southeast Colorado. The

activity was enhanced by a 60kt southerly low-level jet over the area. A brief EFO tornado occurred near

Kellyville during the late night hours. By 7am on the 6™, rainfall totals across all of eastern OK, except Le Flore
County, ranged from around 0.250 to arou#d580 ofTheaihi
total-80obc2arred west of Hwy 7 5Figa. 48 19ga the activity waskenediye r C
sunrise, with widely scattered showers and isolated thunderstorms continuing through the remainder of the

morning hours. Additional storms developed during the afternoon and evening in central OK as another

shortwave moved over the region. These storms produced copious rainfall (3" highest 1-day total in Oklahoma
Citybs record) leading to flash flooding and river f|
the anvil from the OKC storms created very strong damaging wind gusts of 40-60mph across portions of

Pawnee, Osage, Tulsa, Creek, and Rogers County (Fig. 21). Eventually, these storms moved east into

eastern OK and northwest AR during the overnight and morning hours of the 7". However, the storms had

weakened and did not bring any severe weather or flooding to the HSA. Rainfall totals were generally around

0. 250 to ar oun d44ih éasterroQKtamdea@tbwest AR (Fid. 20).

Highest 24-hr rainfall ending 7am CDT 5/6/2015:
Okemah 3E, OK 3. 1 1 0 Kaw Lake, OK 3.08090 Burbank, OK 2. 17 0 Hallett 3WSW, AR 2.140

Another mid-level low over the northwest U.S. dove south on the 7"-8" and then moved into the Plains on the

9"-10™, resulting in several rounds of rain over the region. A complex of thunderstorms developed over

western OK during the afternoon of the 7". These storms propagated east into eastern OK and western AR

during the evening and through the early morning hours of the 8". Locations southeast of an Okmulgee to Jay

l ine received around 0. %h&hottaw, theesautheadernhaif ofdfishmataha,nand We ¢
southern Le Flore Count i esd hodf(Bigredhien hi ghest totals of

Highest 24-hr rainfall ending 7am CDT 5/8/2015:
Big Cedar 2E, OK 4. 870 Pageb5N,OK 3 . 4 3 0 Cloudy 5ENE, OK 3. 230 Antlers 2NE, OK 2.540


http://www.cpc.ncep.noaa.gov/
http://water.weather.gov/precip/index.php?location_type=wfo&location_name=tsa
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Tulsa, OK (TSA): 5/8/2015 1-Day Observed Precipitation
Valid at 5/8/2015 1200 UTC- Created 5/8/15 18:26 UTC

=

et e Lok
oI5 T Gy

Fig. 22. 24- hour Estlmated Observed Rainfall ending at 7am CDT 05/8/2015

Thunderstorms developed near a frontal boundary across southwest OK and spread east into the area during
the evening of the 8" through the morning of the 9". Some storms lingered during the day on the 9", while
additional thunderstorms developed during the afternoon and evening hours across western/central OK and
moved east into the HSA that night. The final round of showers and thunderstorms affected eastern OK and
northwest AR on the 10" as the cold front associated with the mid-level low moved across the region. The rain
finally came to an end by the 11™ as the cold front exited to the east. Due to the subtropical flow over the
Southern Plains, moisture was plentiful and each of these rounds of storms brought copious amounts of rain.
Both widespread flash flooding and river flooding occurred.

By7amonthe9‘“, most of eastern OK and nort hwest AR had rec
of eastern OKOTr etkgi28)i Thglaast hit areas were in Okfuskee, Tulsa, and Wagoner
Counties, where flashfloodi ng was reported. Okemah 3E, OK measur ed
measured 3.380. Okemah measured 2.910 of rain in onl
homes and several roads were flooded (roads were flooded throughout the county). Sections of I-44 were

closed during the evening of the 8" due to water covering the roadway and stalled vehicles.

Training thundeFr4sot corf msr abirno utgoh tmo2sa o f". Howevec, evarvheadier u n't y
rain affected locationsineastce nt r al OK and west central -6AR.of IFgitnhifs
24), creating widespread flash flooding during the evening and overnight hours: several bridges were washed

out in Boley (Okfuskee Co.); swift water rescues were reportedinOz ar k, Ver non, -2®&dnadfSavlalti
was over some roads that rarely flood in Onapa (Mcl nt
numerous road closures or wash outs throughout the impacted area.

Highest 24-hr rainfall ending 7am CDT 5/10/2015:

Sallisaw 2SSW, OK 4.920 Stigler 4AWNW, OK 4.620 Panama 2E, OK 4. 470
Stuart 3SE, OK 4,450 Fort Smith, AR 4,390 Kerr L&D 15, OK 4,310
Riverdale 4.2E, AR 4.300 Eufaula 5W, OK 4. 290 Van Buren 2.INNW,AR 4. 140
Mayo L&D 14, OK 4. 070 Trimbl e/ Barling L&D VahBurcDB7SSE,BR 8830820

Much of the HSA received over 0" 5adthbfwideapbgathe. B
again. This time the highest rain impacted locations southeast of a McAlester, OK to Fayetteville, AR line (Fig.

25), causing far east central OK and west central AR to be hit by very heavy rain two days in a row. Numerous

roads were once again impacted by flash flooding. Four tornadoes also occurred on the 10™: an EF-0 near

Moyers; an EF2 and an EF-0 both near Red Oak; and an EF1 near the McAlester airport.



Highest 24-hr rainfall ending 7am CDT 5/11/2015:

Daisy 4ENE, OK 4.090 Page 5N, OK 3.640 Wilburton 2SW, OK 3.630
Fanshawe, OK 3.540 Kerr L&D 15, OK 3.390 Greenwood 1.9WNW, AR 3. 220
Panama 2E, OK 3.110 Ozark 3WNW, AR 3.000 Trimble/Barling L&D

All of the rain from the 6™-11" resulted in moderate to major flooding of several mainstem rivers. Figures 26-
31 illustrate the multi-day rainfall totals ending on the 11™. The one week rainfall total, from 1pm CDT 5/4/2015
through 1pm CDT 5/ 1142055, Bigsa3n, ! d ochtions soutld a Hwy 412 received
over 40 of rainl@adofvi das p ouhetl-B07 Boerafereneenthds issapproximately
twice the normal rainfall for this area for the entire month of May. This rainfall led to 1 Major, 6 Moderate, and
2 Minor floods on area rivers (Fig. 36). Preliminary hydrographs are available at the end of this report and
detailed river crest information can be found in the May E3 Report. The Poteau River near Panama crested at
43.54 feet, based on the USGS high water mark measurement on the 12". This (preliminary) crest is the 6th
highest on record for this location. One flood related fatality occurred near Spiro, where a 60 year old male of
Spiro drowned in the Poteau River while attempting to rescue cattle that had been inundated by rapidly rising
flood waters around 3:30am CDT May 11. His body was recovered May 13. A total of five homes received
minor flood damages. Between the river flooding and flash flooding, initial estimates on damages to roads and
bridges are in the $500,000 range for Le Flore County (Figs. 32-35). Moderate flooding occurred along the
Arkansas River at Van Buren and at Ozark Lock & Dam; Lee Creek near Van Buren; the Poteau River near
Poteau; the Deep Fork River near Beggs; and the Kiamichi River near Antlers. Another fatality occurred on the
12" in Rudy, AR when 19 year old Skylar Combs drowned while trying to swim in the falling but still swollen
and fast flowing Frog Bayou (Grotto Hole). In addition to high river levels, lake levels also rose from this rain.
By the early morning hours of the 12", Eufaula Lake exceeded the top of its flood control pool and went into
surcharge. This was due not only to the repeated heavy rain in the immediate vicinity of the lake, but also
inflow from the heavy rains in central OK. Combined with the additional rainfall later in the month, the lake
remained in surcharge until May 31.

Highest 5-day rainfall ending 5/11/2015:

Uniontown 2.1ESE, AR 10.500 Sallisaw 1SE, OK 10. 210 Krebs 0.3WNW, OK 10.100
Antlers 6.3SE, OK 9.940 Wilburton 9.4N, OK 9.930 Bengal, OK 9.800
Panama, OK 9.600 Kerr L&D 15, OK 9.550 Hartshorne 3.9NNE,OK 9. 200
Fort Smith, AR 9.180 Red Oak, OK 9.140 Greenwood 1.9WNW, AR 9. 090
Van Buren 2.1NNW, AR 8.990 Page 5N, OK 8.860 Short 1N, OK 8.810
Fanshawe, OK 8.810 Riverdale 4.2E, AR 8.690 Big Cedar, OK 8.560
Poteau, OK 8. 530 Stigler, OK 8.530 Short 4S, OK 8.520
Trimble/ Barling L&D Armlers, @K 8.3B0120 Mulberry, AR 8. 080
Vian 5.3 ENE, OK 8.070 Mayo L&D 14, OK 8.020 Charleston 1.7E, AR 8. 000

Tulsa, 0K (TSA): $5/9/2015 1-Day Observed Precipitation
Valid at 5/9/2015 1200 UTC- Created 5/11/15 23:34 UTC
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Tulsa, 0K (TSA): $/10/2015 1-Day Observed Precipitation
Valid at 5/10/2015 1200 UTC- Created 5/12/15 23:32 UTC

Tulsa, 0K (TSA): $/11/2015 1-Day Observed Precipitation
Valid at 5/11/2015 1200 UTC- Created 5/13/15 17:33 UTC



Inches

20.

18
16

-]

Overlays: Precipitation Opacity: Image Last Updated: 05/11/2015 18:09UTC
7 o z : . Image Valid:
states B Counties M River Basins 05/09/2015 18:00 UTC o

M River Forecast Center Boundaries 05/11/2015 18:00 UTC

* |Indicates Data Mot Available

2-Day Rainfall (inches) 1 3245 PM May 11, 2015 CDT

Fig. 26b. 2-day Mesonet Rainfall Measurements and Estimated Observed Rainfall (image, from RFC) énalng at 3: 45pm CDT
05/11/2015
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Fig. 27b. 3-day Mesonet Rainfall Measurements and Estimated Observed Rainfall (image, from RFC) ending at 3:45pm CDT
05/11/2015
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Fig. 28b. 4-day Mesonet Rainfall Measurements and Estimated Observed Rainfall (image, from RFC) ending at 3:45pm CDT
05/11/2015



Inches

20.
18
16
14
12
10

o

T RE
| 3 ' 1

Precipitation Opacity: :::Zgg bg;;,“pda‘edi 0511112015
states B Counties M River Basins ;

05/06/2015 18:00 UTC to
M River Forecast Center Boundaries — 05/11/12015 18:00 UTC

P

* |Indicates Data Mot Available

inches
@Mesnnet
5-Day Rainfall (inches) 10245 PM May 11, 2015 CDT
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Fig. 32. PANO2 gage site from the air at 2:30p DT 5/12/2015.
Stage is 4 2 . .1Phdto: Michael Davidson

Fig. 34. Poteau River from the air at ~2:30pm CDT 5/12/2015.
Photo: Michael Davidson

Fig.33.Pot eau River 5/12/2015 2: 30 frigh 3% Poeau(Rives ikom 2he air at.~2:30igm) CDT 5/12/2015.

fi Ais is the water treatment facility mentioned in the impact
statements. The water was less than a foot from going over the
berms.( Mi chael Davidson, I mage)o
firhe pond to the north is pond 1 raw sewage. The pond in the
right corner is pond 4. 1t& the one that is pumped to the river, but
in this case, the river almost came to it (David Fox, takes care of
the pumps there).o

Photo: Michael Davidson
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Fig. 36. Observed and forecast flood levels as of Noon CDT 05/11/2015

Showers and isolated thunderstorms developed during the afternoon on the 13" as an upper-level wave in the
subtropical westerlies approached the Southern Plains from the southwest. While the majority of the HSA saw

rain on the 13", | ocati ons west of a Vinita to McAl ester to H
highest totals occurred in northern Creek, southeast Osage, Tulsa, western Rogers, and far southern

Washington (OK) Counties. Rain lingered into the morning of the 14™ and brought an additional0 . 250 t o
around 10 to portions of Roger s, Nowat a, Craig, and

A line of thunderstorms moved into eastern OK from the west on the 15™ before diminishing during the
afternoon hours. Additional scattered storms developed during the afternoon in Madison and Franklin
Counties. 0. 250 t o ofhrairafell wést offalBartlesville to Muskogee to Hugo line in eastern OK and
over Madison and Franklin Counties in northwest AR.

May 16-31
On the large scale, a persistent split-flow block continued in the west on the 16", with ridging centered over

Florida. The Central/Southern Plains was in the storm track laid out between the two primary upper features
and remained that way for over a week.

On the 16™, early morning storms lingered across northwest AR through the mid-morning hours.
Thunderstorms, some of which were supercells, developed along a Pacific cold front and dryline in western OK
as the main upper trough swung into the Central Plains. These storms merged into a large quasi-linear
convective system (QLCS) as they moved east into the HSA during the evening, though a few discrete
supercells formed ahead of the QLCS. Strengthening wind fields aloft supported severe weather, and 9
tornadoes occurred with this activity: EF1 near Okemah; EF2 in Broken Arrow; EF2 near Inola; EF1 Claremore
Airport; EF1 near Pryor; EF1 near Adair; EF1 from near Ketchum to near Afton; EF1 near Fairland; and EF1



near Wyandotte. Well above normal precipitable water values and training thunderstorms, in conjunction with
antecedent conditions, led to additional flash flooding. The entire HSA received arou
rain, wit h-3peig¥ e Flash foddinRoacurred along the corridor of heaviest rain from Pittsburg
County, OK to southern Washington County, AR. Several state and US highways were closed due to high

water. Minor flooding occurred along the Arkansas River at Van Buren following this rain. The rain had shifted

east of the area by sunrise on the 17™.

Tulsa, 0K (TSA): 5/17/2015 1-Day Observed Precipitation
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Fig. 37. 24-hour Estimated Observed Rainfall ending at 7am CDT 05/17/2015
A few isolated storms brought l ocal i zed ™"pwitlesbuthert 0 1. 5 ¢
Del awar e Couni2y S@adoldfrontgagded souih. The front stalled near the Red River, then

began to lift northward on the 19"™. The warm front stalled near 1-40 during the evening due to reinforcing rain

cooled outflow over northeast OK and northwest AR. Widespread thunderstorms developed as an upper-level

trough ejected into the Plains. While the entire region saw rain, the heaviest rainfall was focused near the

warm front along and south of 1-40 as the MCS moved across southeast OK and west central AR. A smaller

area of showers and thunderstorms affected far northeast OK near the surface low and a cold front.
Precipitable wa®2ér omakuagaoh ¥Y¥i ébded st or Aengandsoyth ef f |
ofthel-4 0 corridor, wide mfel eatibns dbf Haskell, t ed-loré,d atimer, Pustamataha, and
Pittsburg Count i e $ig.38).wl de0 QKo Meds oonfe tr asitnat(i on near Cl a
the Talihina st atFig.d9. Northafd-40r rairdall thtaloweré 0 ( 2 5 0 (The hdavy 5ah .

on top of saturated soils led to widespread, extensive flash flooding along and south of 1-40. This was the

same area that received very heavy rain 1-2 weeks prior. Flood waters inundated numerous buildings in

Talihina (Le Flore Co.), including the housing authority, the Choctaw Nation Hospital, the high school, and a

nursing home. Numerous roads were under water across the area as well. Mainstem river flooding also

resulted from all of this rain. The Poteau River near Poteau and Panama both reached moderate flood stage,

while the Arkansas River at Van Buren and Ozark Lock and Dam had minor flooding (see preliminary

hydrographs at the end of this report). Area lakes, which were already mostly full from the rainfall in the weeks

prior, filled further and both Sardis and Wister Lakes went into surcharge according to data from the USACE

Tulsa District. Water began going through the uncontrolled auxiliary spillway at Wister Lake by late on the 20",

and continued to flow on the spillway until the morning of June 8, 2015. Eufaula Lake was still in surcharge

and the rainfall from the 19" caused the lake to rise higher still. On the night of May 21, 2015, William

Gamblin, 34, of Hugo, OK was driving his pickup truck when it became stuck in flood water 4 miles north of

Hugo on Ballpark Rd. He walked out and got help, then walked back to the truck to get some personal items.

Local media reports Mr. Gamblin walked about 100 yards when he hit a dip in the road and went under water.

He did not resurface.

Highest 24-hr rainfall ending 7am CDT 5/20/2015:
Clayton 4NNE, OK 6.010 Talihina 4SE, OK 5.630 Ratcliff, AR 5.050



Charleston 1.7E, AR 4.840 Big Cedar E, OK 4.780 Talihina 3ENE, OK 4.740
Page 5N, OK 4.620 Eufaula 4.6ENE, OK 3.860 Stigler AWNW, OK 3.790

Fig. 38. 24-hour Estimated Observed Rainfall ending at 7am CDT 05/20/2015

Fig. 39. 2-day Mesonet Rainfall Measurements and Estimated Observed Rainfall (image, from RFC) ending at 11:30am CDT
05/21/2015

There was only a short break as the rain stayed just south of the Red River, and then heavy rain once again
inundated the region beginning on the 22™. The rain continued over the Memorial Day weekend, tragically
leading to four additional fatalities. Deep moisture returned to the region, with precipitable water values
between 1.5 and 2 inches in the atypical deep tropical airmass. Several disturbances moved through the
deepening meridional flow. A zone of upper-level divergence set up across the Plains over Memorial Day
weekend, allowing for the training of storms. Convection began along and north of the Red River on the 22™
due to persistent upglide north of the surface front in northern TX. By 7am on the 23", rainfall totals south of I-



