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Seminole County Disaster Resiliency Assessment

The purpose of this section is to assess at the county level key components of disaster resiliency.
Housing location and quality as well as planning activities can help reduce impacts from disaster events
and allow for faster recovery. Disasters can include tornadoes, extreme weather, high winds, as well as
man-made events. These events may largely be inevitable, but the ability to reduce damage and
casualties as well recovery can be improved with good planning.

C.0 Comprehensive Plans & Hazard Mitigation Plans

There are 9 cities and towns within the county. The three key cities within the county are Seminole,
Wewoka, and Konawa.

Comprehensive plans are the guiding documents for cities of various sizes to address key aspects of
their community from land use, transportation, environment, housing, and economic development. The
City of Seminole has an adopted comprehensive plan.

The following is language in the plans that addresses land use decisions that reduce placing housing and
businesses within historical areas of risk (e.g. flooding) and other supporting actions to increase disaster

resiliency.

City of Seminole Comprehensive Plan Elements addressing housing and community resiliency:

. Seminole 2030 Community Assessment: Flood hazard areas have been identified by the Federal
Emergency Management Agency (FEMA) to assist in developing sound plain management
measures. Ares having one percent chance of being flooded in any given ear, commonly referred
to as the 100-year flood, are the base flood for instituting such measures. Seminole is bisected
by Magnolia Creek and its adjacent floodplains which limits development but creates
opportunities for passive recreation areas and natural resource protection. Flood Insurance Rate
Maps (FIRMs) identify the floodplains and floodways in Seminole.

. Emergency Management Services are jointly provided to the City of Seminole and Seminole
County from the Seminole County Local Emergency Planning Committee (LEPC).

. Seminole participates in the National Flood Insurance Program (NFIP) and has adopted the 2009
Flood Insurance Rate Map (FIRMs) from the Federal Emergency Management Agency (FEMA).

. Objective LU2.3- Ensure that development around Magnolia Creek, Wewoka Creek, and
Sportsman Lake protects that natural environment while serving as a destination and tourism
attraction through utilization of buffering and Low Impact Development techniques.

. Objective LU3.3- As part of stormwater management initiatives, protect wetlands through a
local wetland ordinance and consideration of wetlands through requiring master plans, zoning
ordinances, subdivision and site plan review.

o Objective LU3.5- Develop stormwater management strategies and policies to protect water
supplies and reduce the risk of flooding including allowances and incentives for Low Impact
Development (LID)
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. Objective LU3.11- As part of stormwater management strategies, new parking lots should
dedicate 5% of total area to low impact development landscaping and existing parking lots
should be retrofitted over the next ten year period or when the use changes, whichever comes
first.

. Plan identifies that key challenges for infrastructure are reducing stormwater runoff and that
Seminole does not have a plan for managing stormwater.

. Objective 1S2.4 -Adopt a stormwater management ordinance that minimizes the amount of
sediment and pollutants leaving construction sites.

. Objective 1S2.5- Adopt Low Impact Development standards for stormwater management.

. Short Term Work Table Project: Develop a Stormwater Management Plan 2015-2017. Cost
Estimated to be $100K.

Based on the review of the existing and available comprehensive plans for the area, it is recommended
that any future comprehensive planning work done include coordination and goals to address disaster
resiliency.

The other key plan for a city to manage, mitigate and plan for recovery related to disasters is a Hazard
Mitigation Plan (or Emergency Management Plan). Often in low density counties, the Hazard Mitigation
Plan is done at the county level, though some cities may augment the county plan with a city plan.

The City of Seminole does have their own Emergency Manager and operates their own Hazard
Mitigation Plan. Though the current HMP has expired, a new draft of the HMP has been completed, has
been sent to the state, and is awaiting adoption. Upon state acceptance, the document will be sent to
FEMA for approval.

Seminole County also has their own Hazard Mitigation Plan that is operated by the County Emergency
Manager. Though the current HMP has expired, the county has hired an external party to update the
HMP for state and FEMA approval. The plan is still in the development stages and has not been
submitted to the state for approval.

C.2.1.1. Historical Data on Natural Disasters and Other Hazards

Data on historical damages and casualties is typically collected as part of a Hazard Mitigation Plan
preparation to determine the appropriate planning measures and actions to take before and after an
event.

For the City of Seminole the Hazard Mitigation Plan contains the following historic data on disasters and
damages in the city and county:

[1 Locations and dates of disaster events were listed for all natural hazards relevant to the City of
Seminole including: drought, earthquakes, extreme heat/cold, flood, hail, high winds, lighting,
tornado, wildfire, and winter storms. This also includes information on all FEMA declared
disasters for Seminole County. The city has experienced 22 natural disasters since 1970.

[] Property damages. Data for damages and financial loss was not available for all hazards, but was
available for flooding ($2.5 Million for years 2007, 2008, and 2015), high hinds ($150K in 2012
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and $5K in 2005), winter storms (S80K in property damages for 2007), and wildfires (5,161 acres
burned from 2009-2015).
[] Casualties were not listed.

The Seminole County Emergency Manager was not aware of whether the new HMP (currently in
development stage by external parties) would include historical data of previous disasters, property
damages, or fatalities.

The proposed HMP for the City of Seminole (2015-2020) has four key goals with objectives:

Goal 1: Protect life and property

Goal 2: Support emergency services to improve the ability to respond to events and assist in the
recovery of the community.

Goal 3: Promote public awareness through partnerships of shared resources and information
throughout the community.

Goal 4: Encourage the development and implementation of long-term, cost-effective and
environmentally sound mitigation projects that increases the protection on life and property in
the City of Seminole.
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TABLE 2-1
Hazard How reviewed Why identified
Drought + Oklahoma Climatological Survey Temperatures in Oklahoma can
+« Mational Climatic Data Center easily reach over 100 degrees &
« Public Input Survey persist fer many days and
weeks.
Earthquake + United States Geological Survey Past history, existing fault lines
+ Oklahoma Geological Survey arcund and near the City of
#+ __ Past Historical Records Seminole.
Extreme Heat/Cold s Mational Weather Service The City of Seminole has
¢« Oklahoma Climatological Survey prolonged penods of high
s Public Input Survey temperatures and is prone to
wide swings of temperature.
Flood + Local Emergency Management There is often flooding in the
Records City of Seminole due to heavy
+ Public Input Survey rains.
+ MNational Climatic Data Center
+ Mational Flood Insurance Program
Hail « Mational Weather Service The City of Seminole
« Mational Climate Data Center experiences hailstorms during
s Oklahoma Climatological Survey severe thunderstorms
e Public Input Survey sometimes causes severe
damage.
High Winds « Mational Climatic Data Center The City of Seminole
s« Public Input Survey experiences high winds usually
s« Oklahoma Climatological Survey during severe thunderstorms
+ Mational Weather Service-Norman although sometimes occurring
without thunderstorm activity.
Lightning + Mational Climatic Data Centar The City of Seminole is
s  Public Input Survey susceptible to lightning every
+ Oklahoma Climatological Survey year associated with
+ MNational Weather Service-Morman thunderstorms.
s«  National Lightning Safety Institute
Tornado e Local Emergency Management Oklahoma has a distinction as
Records the epicenter of Tornado Alley.
s« Public Input Survey The City of Seminole
s FEMA Declarations experienced 9 tormadoes since
s Mational Weather Service 1954
Wildfire + Local Emergency Management Local fire department records
Records reflect a particularly heawvy
s City of Seminole Fire Dept. Records | wildfire seasen in 2011-2012.
s«  Public Input Survey
« FEMA Declarations
Winter Storm s Mational Weather Service Severe winter storms occur
» Mational Climate Data Center regularly in the City of
e« FEMA Declarations Seminole.
e Sperry-Piliz Utility lce Damage Index

Data on historical damages and casualties is typically collected as part of a Hazard Mitigation Plan
preparation to determine the appropriate planning measures and actions to take before and after an
event.

Historical natural disasters in for Seminole County are documented in the proposed City of Seminole
Hazard Mitigation Plan (2015-2020). Twenty-six natural disasters have occurred and since 1970 have
been formally declared disaster area by FEMA. Typical hazard disasters in the region include flooding,
severe storms, tornadoes, and severe winter storms. (Proposed Hazard Mitigation Plan for the City of
Seminole 2015-2020)

-
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TABLE 2-2

Incident Date Nature of FEMA # Area Affected Declared Area
Disaster Declared
Date |
May 5-June Severe 4222 Statewide = s e e E
22,2015 Storms,
Flooding, Declared:
Tormadoes May 26, 2015
May 18-June | Severe Storms 4117 Statewide e ||
2, 2013 and Tornadoes B
Declared: =
May 20, 2013 2|
Jan 31-Feb &, | Severe Winter 3316 Statewide Mo Map Available
2011 Storm
Declared:
Feb 2, 2011
May 10-13, Severa 1917 County wide and Mo Map Available
2010 Storms, surrounding
Tomados, and Declared: counties
Straight-Line May 24, 2010
Winds
Jan 28-30, Severe Winter 1883 County wide and Mo Map Available
2010 Storm surrounding
Declared: counties
Mar 5, 2010
Dec 24-25, Severe Winter 1876 County wide and Mo Map Available
2009 Storm surrounding
Declared: counties
Feb 25,2010
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Jam 28-30, Severs Winter 3308 Statewide Mo Map Available
2010 Stomn
Declared:
Jan 30, 2010
April 9, 2003- Sewvers 1754 County wide and Mo Map Available
April 28, 2008 Stomns, sumounding
Tomadoes, Declared: counties
and Flooding May 9, 2008
Dec §, 2007- | Sewvere Winter 1735 County wide and Mo Map Available
Jan 3, 2008 Stomn sumounding
Declared: counties
Dec 18, 2007
Dec 8, 2007- | Severs Winter 3280 Statewide Mo Map Available
Jan 3, 2008 Stomn
Declared:
Dec 10, 2007
May 24-June Severs 1723 Statewide Mo Map Available
1, 2007 Stomns,
Flooding, and Declared:
Tomadoes Aug. 31, 2007
Aug 18-Sept Sewers 1718 County wide and Mo Map Available
12, 2007 Storms, sumounding
Tomadoes, and Declared: counties
Flooding Auwg 24, 2007
June 10- July Sewvers 1712 County wide and Mo Map Available
25, 2007 Stormns, sumounding
Flopding, and Declared: counties
Tomados July 7, 2007
May 4-11, Sewers 1707 County wide and Mo Map Available
2007 Storms, sumounding
Tomados, and Declared: counties
Flooding June 7, 2007
Jan 12-26, Severe Winter 1678 County wide and Mo Map Available
2007 Stoms sumounding
Declared: counties
Feb 1, 2007
Jan 12-26, Severe Winter EM-3272 Statewide Mo Map Available
2007 Storm and
Flooding Declared:
Jan 15, 2007
Maov 27, 2005- | Severe Wildfire DR-1623 Statewide Mo Map Available
Mar 31, 2006 Threat
Declared:
Jan 10, 2006
Aug. 28-Oct. Hurmmicans EM-3219 Statewide Mo Map Available
1, 2005 katrina
Evacuation Declared:
Sept. 5, 2005
May B-May Severe Storms DR-1465 Statewide Mo Map Availahle
30, 2003 and Tomadoes
Declared:
May 10, 2003
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Dec. 25, Sewvere Winter DR-1355 Statewide Mo Map Available
2000-Jam. 10, Storm
2001 Declared:
Jan. 5 2001
Feb. 27-May Fire EM-3155 Statewide Mo Map Available
31, 1996 Ememency
Declared:
Feb. 27 1996
May 26-June Flooding, DR-1058 Statewide Mo Map Available
11, 19495 Sewvere Storm,
Tomado Declared:
June 26, 1995
April 14-June Flooding, DR-BG66 Linkrocwm Mo Map Available
1, 1950 Sewvere Storm,
Tomado Declared:
May 15, 1990
June 10, 1574 | Severs Storms OR-241 Linkrcwwn Mo Map Available
and Flooding
Declared:
June 10, 1974
Dec. 19,1973 | Severs Stoms DR-209 Linkrcwswn Mo Map Available
and Flooding
Declared:
Dec. 10, 1973
Oct. 14, 1970 Heawvy Rains, DR-Z2597 Linkrcwswn Mo Map Available
Tomadoes,
Flooding Declared:
Ot 14, 15970
Drought

Historical Context: “Drought has cyclically been a problem for the state. Drought is often
followed by potential for severe flooding due to absorption rates for soils. The City of Seminole
is subject to all levels of drought conditions. Although water supplies are pumped from well sites
and not a lake, the City of Seminole can be impacted by agricultural losses which severely
impact the local economy during times of drought.” (Proposed City of Seminole Hazard
Mitigation Plan 2015-2020)

Table 2-3
Date Diescription Crop Damage
May 2014- While several rainfall events occurred throughout the Unknown
July 2014 month, drought conditions remained mostly unchanged
across Oklahoma. Despite, several rainfall events, D2
(severe) drought persisted across the city.
September Rainfall ranged from somewhat below to somewhat Unknown
2013 above average during September in Oklahoma. The
northern half of the state generally saw a marginal
improvement in drought conditions, while the southern
half saw marginal jworsening with less rainfall. No
drought was present at the beginning of the month, but
persistent dry conditions allowed the development of DO
(abnormally dry) drought by the end of the month.
Juby 2012- The drought conditions that had affected the City of Unknown
Apnl 2013 Seminole earlier in the year returmed in late June and
early July as little precipitation fell and excessive days
of temperatures over 100 degrees dried ocut vegetation
and water levels from lakes and ponds dropped.
Mumerous grass fires were reported causing fire
department resources to spread out across the county.
At the end of August all of the City of Seminole was in a
D3 (Extreme) drought and had been for over a month.
Jan 2011-Mar | Several months of below normal precipitation continued Unknown
2012 to wreak havoc on Oklahoma's agriculture. Summer

1
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and fall crops, hay forages, and alfalfa were hit hard by
the lack of any significant precipitation. Beginning in
February and throughout the year, numerous grass fires
were reported each month due to the exceptionally dry
conditions and very hot temperatures. The effects of
the drought lasted until the early months of 2012 when
substantial precipitation assisted in relieving the City of
Seminole from drought conditions.

Oct 2006-Jan | Despite some rainfall the drought continued across Unknown

2007 much of western and central Oklahoma during Cctober.
The area was under severe to exceptional (D2-D4)
drought conditions throughout the month. The worst
conditions were in south central and southeast
Oklahoma where drought conditions wers in the
extreme to exceptional (D3-D4) drought categories.
Participation in January improved areas of the state and
the moisture that saturated the ground ended the
drought effects.

According to the proposed HMP for the City of Seminole, based on past recent history and the
seasonal drought outlook from NOAA, the probability of future drought events in the City of
Seminole is “LIKELY”. (Proposed City of Seminole Hazard Mitigation Plan 2015-2020)

Mitigation Strategy / Recommendations from HMP: “Drought is a concern for the City of
Seminole due to the major agricultural activity and low water availability. The most vulnerable
population in the City of Seminole, in addition to agricultural and drinking water, are those that
might require large volumes of water, such as industries, landscapers, fire fighters, and the
people dependent upon them.” The HMP Action Projects 34, 35, and 38 (wells, additional water
capacity, and xeriscaping) were identified as threes approachs to aid in drought mitigation.

Earthquake

Historical Context: Oklahoma is at a moderate risk for an earthquake, as a result of the State’s
proximity to the New Madrid Seismic Zone. Past earthquakes near or in the City of Seminole
have been slight, with minor to moderate damage to structures in the city. The Oklahoma
Geographical Survey Observatory provides a brief history of earthquake activity affecting the
City of Seminole. Although listed, the effects of these earthquakes may or may not have been
felt in the City of Seminole.
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USGS hazard map for Oklahom3a, showing the potential level of shaking associated with possible earthquakes in
Oklahoma. This map is based on our current understanding of past earthquakes and where exrthquake s are likely to
occur in the future. This map shows the amount of shaking that has 3l inS0 chance of occurring in the next SO

years. Shaking isexpressed as apercentage of g, or the acceleration of gravity, with redsindicating more shaking than
blues. The red linein southnwestern Oklahoma representsthe Meer sfault, which has had arecent earthquake (1,200~
1,300 years ago) rupture to the surface.

(Proposed City of Seminole Hazard Mitigation Plan 2015-2020)
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Table 2-4

Date Time (UTC) [ Depth (km) | Magnitude Latitude Longitude
0B/09/2015 02:56:18 5.9 3.6 35.435°N 97 109w
06/12/2015 22:35:38 5.5 3.5 35.558°N 97 125°W
11302014 06:59:56 5.9 3.6 35.538°N 96.771°W
111372014 01:28:31 31 3.6 35.350°N 96539 W
102072014 20:34:16 4.8 3.5 35 417°N 96.568"W
08/18/2014 02:50:09 5.0 3.5 35.372°N 96.487°"W
01/09/2014 03:26:53 3.2 3.8 35.542°N 96 773"W
07/24/2013 11:562:05 B.6 3.5 35.373°N 96.481°W
01/04/2013 01:59:20 5.0 3.5 35.380°N 96.515°W
05/10/2012 21:14:31 5.0 3.8 35.510°N 96.781°W
D4/16/2012 08:12:00 4.4 3.8 35.530°N 96. 759" W
1213172011 08:07:17 5.0 3.6 35.391°N 96.520°W
12/25/2011 14:10:41 5.0 3.6 35.398°N 96.530°W
11/08/2011 19:05:18 3.0 3.5 35.5626°N 96.770°W
11/08/2011 02:46:57 5.0 4.8 35.631°N 96.788°W
11/06/2011 15:07-07 5.0 3.8 35.484°N 96.856°W
11/06/2011 10:62:35 3.1 3.6 35.537°N 96 77FW
11/06/2011 09:39:57 5.0 3.7 35.469°N 96.865°W
11/06/2011 09:22-04 5.0 3.5 35 485°N 96.644°W
11/06/2011 07:38:31 5.0 3.6 35.517°N 96.834°W
11/06/2011 06:31:11 5.0 3T 35 479°N 96.859°W
11/06/2011 04:31:50 5.0 3.9 35.522°N 96.776°W
11/06/2011 04:03:42 5.0 4.0 35.521°N 96.771°W
11/06/2011 03:53:10 52 56 35.632°N 96.765°W
11/05/2011 14:36:30 5.0 36 35.518°N 96.778"W
11/05/2011 07:12:45 3.1 4.8 35.560°N 96.764°W
03/22/2010 02:37:18 8.0 37 35.5656°N 96.750°W
D2/27/2010 220277 5.0 4.1 35.653°N 96.752°W

Mitigation Strategy / Recommendations from HMP: “Based on available information, the
potential impact of earthquakes to the City of Seminole is moderate. Futures felt earthquakes in
and around the City of Seminole are likely. Based upon public input and data from the USGS, the
potential of damaging earthquakes in the City of Seminole is “Possible.” (Proposed City of
Seminole Hazard Mitigation Plan 2015-2020) Many action projects were recommended to
address earthquake related risks and hazards including: construction standards, earthquake
resistant utilities, etc.

Expansive Soils

Seminole County

Historical Context: Expansive soils are one of the nation’s most prevalent causes of damage to
buildings and construction. The City of Seminole is located in the cobby loam soil texture of
Oklahoma. Residents and city officials my notice cracked foundations, floors, and basement
walls which are typical of expansive soils. There is apparent expansive soils damage to buildings
in the City of Seminole.” (Proposed City of Seminole Hazard Mitigation Plan 2015-2020).
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Mitigation Strategy / Recommendations from HMP: “The State of Oklahoma does not have
disaster information on expansive soils because a disaster declaration has never been declared
for an event. The expansive soil hazard develops gradually and is difficult to attribute to a
particular damage or issues. No history is available for the City of Seminole as well, although
members of the CSHMPT expressed individual knowledge of problems with cracking walls and
foundations due to expansive soil conditions. Based upon public input and local construction
reports, the potential of expansive soil in the City of Seminole is “LIKELY”. It is possible to build
successfully and safely on expansive soils if stable moisture content can be maintained or if the
building can be insulated from any soil volume change that occurs.” (Proposed City of Seminole
Hazard Mitigation Plan 2015-2020)

Extreme Heat

Historical Context: The City of Seminole and the State of Oklahoma are at risk for extreme heat,
although temperatures experienced in the City of Seminole do not compare with western
Oklahoma that experience 35 — 40 days of temperatures over 100 degrees.

TABLE 2-5

Year Days abowve 90 Days abowve 100 City of Seminole
degrees degrees Fatalities Injuries

2012 93 34 Unknown Unknown

2011 109 63 Linknown Unknown

Average High for July: 93.1 degrees
Average NMumber of Days above 90 degrees: 76

Flood

Mitigation Strategy / Recommendations from HMP: “The entire state of Oklahoma is at risk for
extreme heat. Based on history and public input, the probability of a future extreme heat event
in the City of Seminole is “HIGHLY LIKELY. Extreme heat deaths are usually from that group of
citizens, although handicapped and very young can sometimes be victims of extreme heat also.
In the City of Seminole, various groups will volunteer fans and air conditioners free of charge for
people who can’t afford them.” The HMP action projects include measures to address this
hazard.(Proposed City of Seminole Hazard Mitigation Plan 2015-2020).

Historical Context: “The City of Seminole is susceptible to severe flooding primarily due to flash
flooding affecting primarily low-lying areas throughout the city, although riverine flooding from
the Wewoka Big Cree is also possible especially in the central parts of the city.” (Proposed City
of Seminole Hazard Mitigation Plan 2015-2020)

There are areas where development in Seminole has encroached on the floodplain and this
should be avoided for new housing and development.

-
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Seminole (city)

AN
FEMA's National Flood Hazard Layer h
Flood Hazard Zones
. 1% Annual Chance Flood Hazard

ttp://fema.maps.arcgis.com/

Bowlegs — town is predominantly outside of prime floodplain risk areas

FEMA's National Flood Hazard Layer http://fema.maps.arcgis.com/

Flood Hazard Zones
. 1% Annual Chance Flood Hazard

1
]
o

Seminole County


http://fema.maps.arcgis.com/
http://fema.maps.arcgis.com/

Seminole County Disaster Resiliency Assessment 82

Wewoka — northern area of town is in close proximity to floodplain.
) S . | Y. . /

|

FEMA's National Iood Hazard
Flood Hazard Zones

. 1% Annual Chance Flood Hazard

Layer http://fema.maps.arcgis.com/

TABLE 2-6
Date Location Description
08 May 2015 Seminole Flash Flood-Mumerous reads flooded and impassable.
Mo damage reported.
19 Aug 2007 Seminole Flash Flood-Tropical Storm Ernin, the fifth namead storm

of the 2007 Atlantic Hurricane season, developad quickly
over the northeast Gulf of Mexico on the 15th, before
moving onshore durning the moming hours of the 16th.
Ern maintained her depression status as it then began to
move nartheast into southwest Oklahoma betewean Hollis
and Enck during the afterncon hours of Saturday, August
18th. A very tropical airmass was in place along and east
of this feature, extending into western and central
Oklahoma. Heavy rainfall developed along and east of
the center, which mowved slowly to the northeast. Three

=
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to four feet of water accumulated at the Seminole
FordiMercury car dealership. Numerous city and county
roads were closed due to the high water. A 67-year old
woman drowned as her car was washed off the roadway
into Magnolia Creek.

20 June 2007

Seminole

Flash Flood-A widespread severe thunderstorm event
occurred over much of Oklahoma from the 15th into the
20th. & weakly capped airmass, combined with a surface
trough oriented northwest to southeast over Oklahoma,
and aftermnoon heating allowed for another round of
strong to severe thunderstorms to develop. Several
roads were closed due to high water. John's Park was
completely flooded.

22 June 2004

Seminole

Flood-The most significant heavy rainfall and flooding
event of June cccurred on June 19-24. Rainfall totals for
the 72-hour pericd ending at 700 am CDT on June 22
reached 2 to 3 inches in a wide swath that included most
of northwest, west central, north central, and central
Cklahoma. The subsequent heavy runoff produced by
these rains generated flash flooding and riverine flooding
in_northwestern and central Cklahoma.

03 Mar 2004

Seminole

Flood-Mo damage or injuries reported.

29 June 1999

Seminole

Flood-Periods of heavy rain, amounting to between 3
and 5 inches, fell across much of Seminole County for a
24-hour period from mid-day of the 29th through mid-day
of the 20th. Flcoding waters damaged sewveral bridges,
including the Sandcreek Bridge, washed out 2 roads, and
severely damaged 2 others.

23 April 19939

Seminole

Flood-Five to 7 inches of rain fell across portions of
central Oklahoma from the 24th through the 26th. In
Seminole County Highway 9 was reported to be covered
by high water from the Salt Creek & miles southwest of
Bowlegs, and Sportsman Lake Road near Sportsman
Lake in Wewoka was also flooded. Magnolia Creek in
Seminole overflowed its banks as well flooding Seminole
Municipal Park.

26 April 1998

Seminole

Flash Flood-Widespread 24-hour rainfall totals of 3 to 4
inches caused flash flooding in many areas. Particularly
hard-hit were Garvin, Jefferson, Carter, and Seminole
Counties. Several streets in northeast Seminole were
bamicaded due to high water. Several cars were stalled
in the high water around town.

13 July 1996

Seminole

Flash Flood-Heavy rains flooded the Semincle
Municipal Park, completely submerging the bassball
fields and drainage ditches. An old oil storage tank was
washed away by flash flood waters into a swollen creek.

11 July 1996

Seminole

Flash Flood-Portions of HWY 3E were under water
between Seminocle and Bowlegs, numerous streets were
clozed in Seminocle.

Mitigation Strategy / Recommendations from HMP: Flooding is major concern for the City of
Seminole. A major effort the city has identified to address flooding is the development of a

storm water management plan. The City of Seminole Comprehensive Plan highlights many

objectives to address storm water management. The HMP action projects include measures to

address this hazard.

Hail

Historical Context: “The City of Seminole and Seminole Public School District are subject to hail

storms. Usually associated with severe thunderstorms, all structures, wildlife, livestock, and the
entire population is subject to hail damage.” (Proposed City of Seminole Hazard Mitigation Plan
2015-2020)

Seminole County
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TABLE 2-7
Date Location Time Hail Size Damage
{inches)

31 Mar 2015 | Semincle 8:10 PM 1.75 Unknown
31 Mar 2015 | Seminole 8:04 PM 1.75 Unknown
30 Mar 2013 | Seminole 6:30 PM 1.75 Unknown
03 Feb 2012 | Semincle 510 PM 1.75 Unknown
11 June 2011 | Semincle 352 PM 1.00 Unknown
12 May 2011 | Semincle 545 PM 1.00 Unknown
06 April 2010 | Semincle 10:55 PM 1.00 Unknown
09 April 2008 | Semincle 425 PM 1.00 Unknown
09 Aprl 2008 | Semingle 425 PM 1.00 Unknown
01 Aprl 2006 | Seminole 10:49 PM 1.00 Unknown
13 June 2005 | Seminole 4:52 PM 1.00 Unknown

Mitigation Strategy / Recommendations from HMP: “Oklahoma and the City of Seminole
property and citizens are susceptible to hail storms and will continue to be at risk. The City of
Seminole experience several hailstorms a year, some of them causing damage. The entire city is
at risk from hail and the probability of future events is “HIGHLY LIKELY”. Public information is
critical to minimize the effects of hail. An informed public can prevent some damage and in
particular injuries or deaths.” (Proposed City of Seminole Hazard Mitigation Plan 2015-2020).The
HMP action projects include measures to address this hazard.

High Winds
Historical Context: “The City of Seminole experiences high winds exposing virtually all structures,
infrastructure, and individuals in the city to their effects. According to the Oklahoma
Climatological Survey, the City of Seminole experiences an average of 50 thunderstorm days
annually some of which will have warnings issued during the event.” (Proposed City of Seminole
Hazard Mitigation Plan 2015-2020)
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TABLE 2-8

Estimated

Date Location Description
Damage

29 May 2012 Semincle A metal canopy was flipped, causing £150,000

damage to the main airplane hangar at
Seminole airport including minor
damage to several planes. Several
small trees were blown down along
with one power pole. Two portable
buildings were alzo destroyed.
Monetary damages are estimated.

11 June 2011 Seminole The front that had waffled over Unknown

Oklahoma for three four days began
slowly lifting north as a warm front.
Sewveral areas of showers and
thunderstorms developed near and
just north of the front. A couple of the
storms were able to maintain
themselves, developing supercell
characteristics, with very large hail and
damaging winds.

04 July 2005 Semincle Trees and iree limbs were downed. A 5,000

few 4th of July fireworks stands were
dlso downed.

Mitigation Strategy / Recommendations from HMP: “The City of Seminole will continue to have
thunderstorms with high winds, some being severe. There will continue to be damage from
thunderstorm high winds. Considering the high winds experienced, the probability of high winds
in the City of Seminole is “HIGHLY LIKELY. Oklahoma and the City of Seminole have significant
exposure to high wind events. Infrastructure damage most often occurs to transmissions lines
and communications facilities; however, occasional damage to structures can arise during
downbursts. Unfortunately, early warning for downburst is limited due to the speed in which
they develop, although research in ongoing through the National Weather Service (NWS) to
increase warning information for the public.” (Proposed City of Seminole Hazard Mitigation Plan
2015-2020).The HMP action projects include measures to address this hazard.

Lightning

Historical Context: ” The National Weather Service publication, Storm Data, records 100 deaths
from lightning strikes in Oklahoma between 1959 and 2012, and ranks the state 17th in the
nation. The City of Seminole and Seminole Public Schools are vulnerable to lightning. Hundreds
of thunderstorm events take place across Oklahoma each year. Most bring welcome
precipitation but the lightning that accompanies them occasionally causes damage, injury, or
death. The City of Seminole and Seminole Public Schools consider all thunderstorms that
produce lightning to be dangerous.” (Proposed City of Seminole Hazard Mitigation Plan 2015-
2020)

Mitigation Strategy / Recommendations from HMP: “Property damage and possibly injuries
from lightning are expected in the City of Seminole especially during thunderstorms. The
probability of future lightning events is “HIGHLY LIKELY”. Schools are most susceptible to

-
=
-
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lightning during outdoor activities such as sporting activities which often draw large crowds.
Public education is important in lessening the effects of lightning by encouraging residents to
remain inside or in their cars during lightning events. Additionally early warning research is
ongoing through the National Weather Service (NWS) and private organizations to improve
notification and threat information to the public.” (Proposed City of Seminole Hazard Mitigation
Plan 2015-2020)

Tornado

Historical Context: “The entire state of Oklahoma is at risk for tornadoes including all of the City

of Seminole. Oklahoma and the City of Seminole are located in the center of the infamous
Tornado Alley. Oklahoma averages 58 tornados annually. National Weather Service documents
that the City of Seminole has experienced 9 tornados since 1956.” (Proposed City of Seminole

Hazard Mitigation Plan 2015-2020)

TABLE 2-9

City of Seminole Tornado History

Category

Tomado
Tomado
Tomado
Tomado
Tomado
Tomado
Tomado

Tomado
Tomado

Date
0&6/08/1956
06161967
04/19/1968
0S/06/M1973
11/01/1984
04/29/1985
0&6/09/1995

05/06/2007
05/10/2010

Fugita Scale
F-2
F-0
F-3
F-2
F-1
F-1
F-2

EF-0
EF-3

Mitigation Strategy / Recommendations from HMP: “Based on the location of Oklahoma
between the warm humid air from the Gulf of Mexico, the arid hot air from New Mexico, and
the cool air from the Rocky Mountains, conditions are right as proven by the history of tornados
in Oklahoma for tornados to continue to threaten the City of Seminole. Public input and review
by the City of Seminole Hazard Mitigation Planning Team agree that the potential for future
tornados in and around the City of Seminole is POSSIBLE.” (Proposed City of Seminole Hazard
Mitigation Plan 2015-2020)

“Fortunately better construction practices can limit the damage potential from all but the most
violent tornados. The residences and businesses of today are more likely to withstand the
damaging winds of weaker tornados than those structures built fifty years ago; however there
are still many older residential structures in the county and even the stronger modern structures
are not immune to major tornados. The inclusion of safe rooms, below ground shelters, and
hurricane straps in current construction plans have help mitigate the effects of tornados to both
life and property. Additionally, the National Weather Service is also taking steps to improve
warning time. The next step in NOAA’s long-time weather radars is phased array radar. Special
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considerations need to be given to all critical facilities important to the survival and response to
emergencies in the City of Seminole, as well as highways that might be closed due to debris.”
(Proposed City of Seminole Hazard Mitigation Plan 2015-2020).The HMP action projects include
measures to address this hazard.
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Social Vulnerability - Impacts on Housing & Disaster Resiliency
Tornado Events 1950 - 2014

Seminole County

Social Vulnerability Index

| ] 1614549 -2.616235
[ ]2616236-3.237072
[ 3.237073 - 3.854933

I 3854934 - 4.661284 x
I 4661285 -6.459169 19XX 0r 208X Yoar ofEvent  $%79 acted Caunty Boundary '@‘
:
Sources: Shas 'Van Zandt, Té A&M, Hazard Plannis terials, and 2009-2013 Amer¥ ‘Community Su: y, Tables 511003, 801001, g 2 i
B17001, 503:0:,'. nz:m, szsc?:,sazsou, 802001, ao;::zm, 825036, B17001, usz, s1s01, sz:oz.sv:ysw I:I Oxlatomaimiokes Sos e I:] COUNTY NAME 9 3',75 7',5 1‘5 Miles
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Social Vulnerability - Impacts on Housing & Disaster Resiliency
Tornado Events 1950 - 2014

Seminole County
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Social Vulnerability Index
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Social Vulnerability - Impacts on Housing & Disaster Resiliency
Tornado prior to 1996 Tornado Events 1950 - 2014

$Ioss:;)ssociatedwithevent S em | no I b C oun t y

- $50-$500
~——— $500-$5,000
~——— $5,000-$50,000
~——— $50,000-$500,000
——— $500,000-$5,000,000
- $5,000,000-$50,000,000
= $5000,000,000

Tornados after 1996

$ in millions in losses associated with event
(accounting categories changed in 1996)

0.00 -0.91
=092 -3.20
= 321 -850
— 851 -13.11
— 1312 -125.34
— 12535 - 370.00
= 370.01-1000.00
= 1000.01 - 2800.10

Social Vulnerability Index
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Wildfire

Historical Context: “The City of Seminole has the potential of grass fires and wildfires in and

around the city limits and wild land urban interface areas, particularly the areas with high
density of red cedars.” (Proposed City of Seminole Hazard Mitigation Plan 2015-2020)

TABLE 2-10

Year | Type of Incident Humber of | Acres
Incidents Burned

*2009 | Grass Fire 2 1.00

2010 | Grass Fire, Brush Fire, | 53 359.91
Wildland Fire

2011 mrass Fire, Brush Fire, | 131 2,449.09
Wildland Fire

2012 | Grass Fire, Brush Fire, | 84 1,882.40
Wildland Fire

2013 | Grass Fire and Brush 20 o619
Fire

2014 | Grass Fire, Brush Fire, | 60| 91.82
Wildland Fire

*2015 | Grass Fire, Brush Fire, | 46 321.35
Wildland Fire

Total | Grass Fire, Brush 413 5.160.76
Fire, Wildland Fire

*2009 statistics began in Hovember 2009
* 2015 statistice current a2 of October 11, 2015

Mitigation Strategy / Recommendations from HMP: ”Based on past experiences; dry conditions
during 10 months of the year, numerous small grass and wildfires; and the wooded areas having
a significant amount of tall grasses and weeds, the potential of future grass and wildfires in and
around the City of Seminole is “HIGHLYLIKELY”. The City of Seminole is susceptible to wildfires.
Public information efforts are necessary to help reduce the potential losses of residential and
commercial structures in certain areas of the city.”(Proposed City of Seminole Hazard Mitigation
Plan 2015-2020)

Winter Storm
Historical Context: “The City of Seminole and Seminole Public Schools have the potential for

winter snow and ice storms. These events can be extremely paralyzing to the city. Even though
the terrain is generally flat these events can still overwhelm the residents and their ability to
travel to work, school, or other areas of the county. Along with affecting local activities, winter
storms can have negative impact on the City of Seminole as a main transportation artery for

central Oklahoma. (Proposed City of Seminole Hazard Mitigation Plan 2015-2020)
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TABLE 2-11
Type of o Estimated
Winter Storm Lziz e Damage
Freezing rain prevailed through the
lce Stormm 12202013 S i it wrd_esprea.d 144 to 1/3 inch Mo recorded damage
ice accumulations on trees, power
linges and other slevated surfaces._
Two to four inches of snow was
measured arcound Seminole county,
Winter Storm D2Maz2D11 ncluding two inches measured in Mo recorded damags
Seminoles. Numerous wind gusts owver
20 mph were reported for several

hours greathy reducing visibilities and
causing considerabls bljowing and
driftimg of the snowifall_

WWinter Storm

02212011

Eight inches of snow was measured at
Seminole. Wind gusts ower 40 mph
also created considerable lowing amd
driftimg of thhe snowifall, which reduced
wisibilities. The event baegan during the
ewvaning hours of 1,731

Mo recorded damags

WWinter Storm

O3 12011

Thunder sleet, freezing rain, and snow
began during the late evening, wwith
wiimd gusts increasing to ower 20 mphs
By midniight. T he majority of the storm
occurred on 201 .

Mo recorded damags

lce Storm

O1/28/2010

Slaze accumulations averaged arcound
a half of an inch on elevated surfaces:,
wwirth some areas recsiving near 2454 of
an nch. Widespread tree and power
fimne damage was reported across the
county, resulting in thousands without
power. Sewveral roads had to be closed
due to ree limbs and power lines ying
across them.

Mo recorded damags

Bliz=ard

12 24/2009

Fiwve to eight inches of snow
accumulated_ with isclated totals up to
ten inches. Frequent wind gusts of SO
to 650+ mph created considerabls
Blowing and drfting snow, and greathy
reduced wisibilities_

Mo recorded damags

WWinter Storm

O1/262Z2009

Two and a half inches of sleet
accumulated in and arcound Seminolse_
Much of the total was a result of a
bBand of thundersieset that mowed
through Semincles county early on the
2Tth. Prior to the sleet, 395 of an inch
of ice glaze accumulated_

Mo recorded damags

lce Storm

12092007

Wviidespread tree damage was reported
across the county. Mumerous traffic
accidents ocourred as a result of the
ice accumulation, which occurred
mainly on bridges and other slevated
surfaces.

Mo recorded damags

WWinter Storm

01122007

The freezimg raim and sleet ococurred
mainly owver central and southwest

O klahoma, withh mainly freezing rain
ower the southeast. The slick and
hazardous roads caused many schools
remained closed for sewveral days after
the winter precipitation had endeaed _

SE50,000_00 propaerty
damage

Viinter Storm

11292005

lce glaze accumulations of up to 1/2 an
inch were alzo reported across parts of
central and southern Oklahoma. The
winter precipitation caused hazardous
travel across the area with numerous
accidents reported.

Mo recorded damage

Mitigation Strategy / Recommendations from HMP: “The City of Seminole has an extensive

history of winter storms and ice storms. These have ranged in severity from heavy snow to
severe ice conditions. Heavy accumulations of ice also bring down trees, electrical wires,
telephone poles and lines, and communication towers. Most electric and telephone lines in the
City of Seminole are above ground which exposes them to winter weather. Communications and
power can be disrupted for days and weeks while utility companies work to repair the extensive
damage. In extreme cases, especially those involving elderly, handicapped, or very young, it is
necessary to move them to shelters where they can stay until they return home. Even though
shelters are provided after a few days, most make arrangements with friends or relatives in

Seminole County
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unaffected areas to stay with them”. (Proposed City of Seminole Hazard Mitigation Plan 2015-
2020)

“Future mitigation efforts should focus on keeping utility easements clear of vegetation in order
to minimize the impact of future severe winter storms and on maintaining effective de-icing and
snow clearing activities on roads in and around the City of Seminole”. (Proposed City of
Seminole Hazard Mitigation Plan 2015-2020).The HMP action projects include measures to
address this hazard.

C.2.1.2; C.2.1.6; C.2.1.7; C.2.1.8 Shelters from Disaster Event
Most cities in Seminole County have online databases of shelters with locations of private shelters.

Interviews with the Seminole City Emergency Manager yielded an estimate total of 350 individual
shelters that have been registered and 1 public shelter (a public school, operated by the state) that are
documented at the city and/or county level.

Interviews with the Seminole County Emergency Manager yielded an estimated total of 2 public shelters
in the major towns in Seminole County. These were identified as churches. The County Emergency
Manger was not aware of how many private shelters were listed on the online database for private
shelters. It was indicated that these were maintained by the local fire department.

Based on this information and information gained from the interviews more public shelters are needed
for the cities in Seminole County, however no estimates were provided.

C.2.1.3 Public Policy and Governance to Build Disaster Resiliency

For the City of Seminole, the comprehensive plan included language and goals for a storm water
management plan to address local flooding issues. Most public policies intended to build disaster
resiliency focused of flood management practices and stormwater runoff.

C.2.1.4 Local Emergency Response Agency Structure

No current Hazard Mitigation Plans were identified for the county, though two were identified as being
updated.

The Emergency Mangers for Seminole County and the City of Seminole both stated that they are the
primary contacts in the events of emergencies. They also work in coordination with fire departments,
law enforcement, and 911 emergency calls.

The structure for response to address any perceived vulnerabilities in the county will be included in the
Hazard Mitigation Plans once they have been completed and accepted by the state and FEMA.

C.2.1.5 Threat & Hazard Warning Systems

The identified Threat & Hazard Warning Systems for Seminole County include:
1 Sirens (Numbers of sirens and siren coverage were not found nor included in the Proposed City
of Seminole HMP)
[1 Phone notification (Emergency text messages)
[J Emergency Broadcast System
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Social Vulnerability

Based on the research work done by the Texas A&M University Hazard Reduction and Recovery Center,
an added component is being included in this section. Social vulnerability can place households at a
further disadvantage during and after a disaster. This analysis is assessing for the county the levels of
social vulnerability based on demographic indicators to highlight ‘hotspots’ or counties that have higher
social vulnerability. That combined with Hazard Mitigation Plans — or lack thereof — can highlight places
where additional work is needed to reduce impacts on households.

Social Vulnerability Analysis - Seminole County

Base Social Vulnerability Indicators

(%) 2nd Order 3rd Order
1.) Single Parent Households 15.98% 0.226
2.) Population Under 5 6.65% (Child Care Needs)
3.) Population 65 or Above 16.63% 0.302
4.) Population 65 or Above & Below (Elder Needs)
Poverty Rate 13.54%
5.) Workers Using Public
Transportation 0.07% 0.062
6.) Occupied Housing Units w/o (Transportation Needs)
Vehicle 6.10%
7.) Housing Unit Occupancy Rate 80.15% 3.511
8.) Rental Occupancy Rate 26.10% ) 607 Social Vt.xlnerability
9.) Non-White Population 33.38% ) 'Hotspot' or Area of
10.) Population in Group Quarters 2.33% (Temporary Shefter Concern
' and Housing
11.) Housing Units Built Prior to 1990 80.64% Recovery Needs)
12.) Mobile Homes, RVs, Vans, etc. 15.21%
13.) Poverty Rate 22.94%

14.) Housing Units Lacking Telephones  3.36%
15.) Age 25+ With Less Than High

School Diploma 17.70% . .0'314 .
(Civic Capacity

16.) Unemployment Rate 9.17% Needs)

17.) Age 5+ Which Cannot Speak

English Well or Not At All 1.13%

Sources: Shannon Van Zandt, Texas A&M, Hazard Planning materials, and 2009-2013 American Community Survey, Tables B11003, B01001,
B17001, B08301, B25044, B25001, B25042, B02001, B03002, B26001, B25036, B17001, B25043, S1501, B23025 & B0O6007
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Social Vulnerability Index
By County

Levwels of Social Vulnermbility Analysis

Base Social Vulnerability Indicators [Percentages) 27 Order 3% Order
1. Single parent households with children/ Total
Households Child care needs

2. Population 5or below/Total Population
3. Population §5 or above/Total Population

4. Population 65 or above & below poverty/Pop. 65 or Eider needs
above
5. Workers using public transportation/Civilian pop.
16+ and employed Transportation
6. COccupied housing units without a vehicle / Nesds

Occupied housing units {Hus)
7. Occupied housing units / Total housing units

B. Persons in renter occupied housing units/ Total Legend
housing units Social winerabiity
5. Non-white populaton/Total population Temporary Shefter | “Hotspot” or area of Social Vulnerabiity "Hot Spots"
10. Population in group guarters / Total population and housing concern :I 26340 -2 9760
11. Housing units buit 20 years ago/ Total housing Recovery needs A )
units [129761-32170
12. Mobilerfomes/Tot;al hou’s‘mgu;'m? - 3.2171-34180
13. Persons in poverty / Total population
14. Occupied housing units without a telephone/ Total I 3.4181-3.6370
occupied HU - 3.6371-3.9500 ~
15. Population above 25 with less than high school/ N
Total pop above 25 Civic Capacity 44
16. Population 16+ in labor force an unemployed/ Pop needs
in Labor force 16+ o 3 %0 100 Miles

17. Population above S that speak English notwell or
notatal/ Pop>5
Source: Shannon VenZanat, Texas ABM, Hamrd Plenning matesas; 2008- 2013 American Community Survey, Tedles 513003, 801004, 517001,
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Social Vulnerability - Impacts on Housing & Disaster Resiliency

Base Social Vulnerability Indicators (Percentages) 2" Order 37 Order

1. Single parent households with children/ Total
Households Child care needs

2. Population 5 or below/Total Population

. Population 65 or above/Total Population

4. Population 65 or above & below poverty/Pop. 65 or Elder needs
above

5. Workers using public transportation/Civilian pop.
16+ and employed Transportation

6. Occupied housing units without a vehicle / Needs
Occupied housing units (Hus)

7. Occupied housing units / Total housing units

8. Persons in renter occupied housing units/ Total Social Vulnerability Index
housing units Social vulnerability

9. Non-white population/Total population Temporary Shelter | “Hotspot” or area of I:] 1.614549 - 2.231787

10. Population in group quarters / Total population and housing concem

11. Housing units built 20 years ago / Total housing Recovery needs l:l 2231788 - 2.616235

units 2616236 - 2.886366

12. Mobile Homes/ Total housing units
13. Persons in poverty / Total population - 2.886367 - 3.113508

14. Occupied housing units without a telephone/ Total - 3.113509 - 3.346716

occupied HU N 3
' I 2346717 - 3.626475 [_] county name

w

-

g

®

5. Population above 25 with less than high school/
Total pop above 25 Civic Capacity I 5626476 - 3.992762
16. Population 16+ in labor force an unemployed/ Pop needs . :
in Labor force 16+ - 9:902763.-4.449634 ) T
17. Population above 5 that speak English not well or - 4.449635 - 5.014139 ‘®E
s
notatal/Pop >3 I 5014120 - 6450160

Sources: Shannon Van Zandt, Texas A&M, Hazard Planning materials, and 2008-2013 American Comm unity Survey, Tables B11003, 801001, 0 20 40 80 Miles
s
!

817001, BO8301, B25044, B25001, 625042, B02001, 603002, B26001, B25036, 817001, B25043, 51501, 823025 & B0OS007 t
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Social Vulnerability - Impacts on Housing & Disaster Resiliency
Tornado Events 1950 - 2014

Seminole County

Tornado Magnitude I it | P // /

0

Social Vulnerability Index

| ] 1614549 -2.616235
[ ] 2616236 - 3.237072
[ 3.237073 - 3.854933

I 3854934 - 4.661284 .
I 4661285 - 6.459169 19K or 20X Vearof Event 37%3 Suiectad County Boundary '@‘
s
‘Sources: Shannon Van Zandt, T A&M, Hazard Planning materials, and 2009-2013 American Community Su /, Tables 611003, 801001, =Z 2 H
317::51, smcl,n 825044, szsoe:,susou, aozwn,nos.;z, 826001, B25036, 617001, B25043, 51501, u‘;oz’svg 805007 I:] ONRORAUICRH onataie |:' COUNTY NAME (? 3 3',75 3 7',5 S ‘. 3 1,5 Miles
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Social vulnerability combined with the devastating impacts of a natural or man-made disaster can
compound a household’s ability to recover and in fact can place those individuals at an even great gap
or disadvantage prior to the event (Shannon Van Zandt, Texas A&M, Hazard Planning).

This county falls above average per this index for social vulnerability when comparing as a county to
other counties in the state. Various census tracts, Seminole area, Konawa and eastern portion of the
county, have increased social vulnerability and attention to not placing housing in flood prone areas as
well as provisions for tornados (shelters and recovery efforts after an event) should be considered for
these areas.

Recommendations for this county:
) Continue to update and maintain county and city HMPs and include attention to areas within

the county that in addition to physical vulnerability may have compounding social
vulnerability factors.

° Efforts to strengthen building codes related to tornadoes and natural disasters should be
considered.

. Planning for shelters from disaster events for multifamily, HUD and LIHTC units, in addition to
all housing in the community should be incorporated with all efforts to increase housing.

) Continue to apply for grants and pursue funding for more public emergency shelters.
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