
CHAPTER THREE: HAZARD IDENTIFICATION AND RISK ASSESSMENT 

3.1 LIST OF IDENTIFIED HAZARDS 

This section lists the hazards included in this plan and the jurisdictions affected by those hazards.  

Hazard Jurisdictions Affected 

Dam Failure Unincorporated Pottawatomie County, Bethel 
Acres, Dale PS, Earlsboro, McLoud, Shawnee, 
Tecumseh 

Drought All 

Earthquake  All 

Extreme Heat  All 

Flood  All 

Hail All 

High Wind All 

Lightning All 

Tornado All 

Wildfire All 

Winter Storm All 
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3.2 DISASTER HISTORY 

This section lists the disasters that included Pottawatomie County.  

Federally-Declared Disaster History from 2011 to February 2021 
 

Pottawatomie County was included in the wildfire event of November 26, 2019.4 

Pottawatomie County was included in the Oklahoma Shumach Fire Complex fire (FM-5230-OK) 
declared on March 16, 2018. 

Pottawatomie County was included in the Oklahoma Twin Lakes Fire Complex (FM-2953-OK) 
declared on August 31, 2011.  

Pottawatomie County was included in the Oklahoma Shawnee Fire (FM-2872-OK) declared on 
March 12, 2011. 

  

 
1 https://oklahoma.gov/oem/emergencies-and-disasters/2015/dr4222-designated-counties.html 
2 https://www.fema.gov/disaster/4438 
3 https://www.fema.gov/disaster/4575 
4 https://oklahoma.gov/oem/emergencies-and-disasters/2019/20191126-wildfire-event/november-26--2019-wildfire-event-
situation-update-1.html 

Disaster # Declaration Date Incident Type 

EM-3316 February 2, 2011 Severe winter storm 

DR-1985 May 13, 2011 Severe winter storm and snowstorm 

DR-4117 May 20, 2013 
Severe storms, tornadoes, straight-line winds, 

flooding 

DR-4222 May 26, 2015 
Severe storms, tornadoes, straight-line winds, 

flooding1 

DR-4438 June 1, 2019 Severe storms, tornadoes, straight-line winds, 
flooding2 

DR-4575 December 21, 2020 Severe winter storm, freezing rain, ice, snow3 

DR-4587 February 24, 2021 Severe winter storm 



L.E. MARSHALL CONSULTING, LLC 
POTTAWATOMIE COUNTY HMP UPDATE 2021-2026 

 

21 

3.3 HAZARD PROBABILITY RATING 

The formula for calculating the hazard probability is below. Probability means the likelihood of the 
hazard occurring and may be defined in a variety of terms. 

Probability can be determined by calculating the: 

Total number of events = Probability % of event occurring each year 
Total number of years  
 
Based on the above calculation, probability is quantified as follows: 

 
High  = 75 – 100% 
Medium = 50 - 74% 
Low  = 25 - 49% 
Very Low = 0 - 24% 
 
The following table provides an overall hazard probability rating.  

Hazard Probability Rating 

Dam Failure Very Low 

Drought High  

Earthquake  High  

Extreme Heat  High 

Flood  High 

Hail High 

High Wind High 

Lightning High  

Tornado Medium  

Wildfire High 

Winter Storm High 
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3.4 PROFILED HAZARDS 

Each hazard is profiled in the pages following, and include the following sections: Description, 
Location, Extent, Previous Occurrences, Probability of Future Events, and Vulnerability and Impact. 

3.4.1 DAM FAILURE 

Description 

Dams are artificial barriers constructed across a stream or channel of water, usually constructed to 
impound water. Dams that impound water upstream are called reservoirs. The volume of water 
impounded is measured in acre-feet. An acre-foot is the volume of water that covers an acre of land 
to a depth of one foot. Two factors influence the potential severity of a full or partial dam failure: 
the amount of water impounded, the density, type, and value of development and infrastructure 
located downstream. 

A dam failure is an uncontrolled release of water from a reservoir through a dam as a result of 
structural failures or other deficiencies in the dam. Structural failures include seepage, erosion, 
cracking, sliding, or overturning due to the age of the structure and/or lack of maintenance. Levees 
can also experience the same kind of dam failures. Dam failure varies from a minor seepage to 
major collapse or breach when a dam can no longer contain the overflow of flood waters.  

Location 

There are nine high hazard dams that affect the planning area. Eight dams are located within the 
planning area, and one is located outside the planning area.  

According to the OWRB website, seven of these dams within the planning areaare owned and 
maintained by a municipality or government agency.  

 SCS North Deer Creek Site 1M/Wes Watkins Reservoir is owned by the Pottawatomie 
County Development Authority.  

 Shawnee City Lake No. 1 & No. 2/Twin Lakes is owned by the City of Shawnee.  
 Tecumseh Lake Dam is owned by the City of Tecumseh.  
 SCS Salt Creek Site 13, 14, & 15 is owned by the Pottawatomie County Conservancy District.  

The only privately-owned high hazard dam within the planning area is Granada Lake Dam in 
Shawnee.  

The planning area lies downstream from Canton Lake in Blaine County. Should a dam failure occur 
at Canton Lake, areas of Unincorporated Pottawatomie County, McLoud, Dale PS, and Shawnee, 
could be affected as they lie within the inundation area.  
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This table lists the high hazard dams, their location, and the jurisdictions affected.  

High Hazard Dams as Listed by the Oklahoma Water Resources Board 

Dam Name Dam Location Jurisdictions affected by Inundation Area 

SCS North Deer Creek Site 1M 
(Wes Watkins Reservoir) 

McLoud, OK Uninc. Pottawatomie Co., McLoud, Dale PS 

SCS Salt Creek 13, 14, & 15 Southwest Pottawatomie Co. Uninc.  Pottawatomie Co.  

Shawnee Lake No. 1 & No. 2  
(Twin Lakes) 

West of Shawnee, OK Bethel Acres, Earlsboro, Shawnee, Uninc. 
Pottawatomie Co.  

Tecumseh Lake Dam Tecumseh, OK Tecumseh  

Canton Lake Dam Blaine County Uninc. Pottawatomie Co., Shawnee, McLoud, Dale 
PS 

Granada Lake* Shawnee, OK Shawnee  
*Privately Owned 

The following maps are provided by the Oklahoma Water Resources Board (OWRB) on the Dam 
Inventory website.5 The public high-hazard dams are indicated by the triangles and privately-
owned high hazard dams are indicated by the circles. The OWRB classifies these dams listed as high 
hazard due to the potential loss of life and property within the inundation flood path.  

This OWRB map shows the north half of the planning area and the high hazard dams in this area. 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
5 Oklahoma Water Resources Board. 
https://owrb.maps.arcgis.com/apps/webappviewer/index.html?id=cbbbc867f4c64aebb3b829c8a62739e
4 

SCS N. Deer Creek/  
Wes Watkins Reservoir 

Shawnee Lake No. 1 
& No. 2/Twin Lakes 

Granada Lake* 
(privately owned) 

Tecumseh Lake 
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This map shows the southern half of 
Pottawatomie County; Salt Creek Sites 13, 
14, & 15 are the high hazard dams in this 
area.  

All other maps detailing the inundation 
areas are in the Appendix A and FOUO.  

 

 

 

 

 

 

 

This OWRB map shows the proximity of Canton Lake Dam in Blaine County to Pottawatomie 
County. The breach wave would flow southeast, down the North Canadian River from Canton Lake 
Dam. 

 

 

 

SCS Salt Creek 
Sites 13, 14, & 15 

Canton Lake Dam 
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Extent 

The extent of dam failure could range from minimal damages in uninhabited wildland to agricultural 
economic loss of crops and/or livestock to catastrophic flooding in urban areas. The following details 
correlate to each dam structure in the watershed areas. This table lists each dam and its respective 
details. The Conservation District has indicated that, “As a general rule in the absence of a formal 
breach inundation map, the area is to be considered five miles downstream at the top-of-dam 
elevation and below to be the potential area of risk.”   

 

Pottawatomie County High Hazard Dams 

Dam Name Length Height Max Capacity Norm Capacity Surface 
Area 

Drainage Area 

SCS N. Deer Creek 
Site 1M/Wes 

Watkins Reservoir 

3,055 ft 54 ft 40,735 acre feet 872,668 cubic 
yards 

1,142 
acres 

38.5 sq miles 

Shawnee City Lake 
No. 1/Twin Lakes 

2,570 ft 55 ft 36,500 acre feet  22,600 acre feet 1,336 
acres 

Unknown 

Shawnee City Lake 
No. 2/Twin Lakes 

3,650 ft 50 ft 18,900 acre feet 11,400 acre feet 1,100 
acres 

Unknown 

Tecumseh Lake 2,363 ft 30 ft 2,370 acre-feet 1,118 acre feet 127 acres Unknown 

SCS Salt Creek Site 13 1,140 ft 33 ft 1,039 acre feet 72,900 cubic 
yards 

26 acres 2.45 sq miles 

SCS Salt Creek Site 14 850 ft 34 ft 211 acre feet 34,937 cubic 
yards 

6 acres .61 sq miles 

SCS Salt Creek Site 15 920 ft 29 ft 380 acre feet 39,316 cubic 
yards 

13 acres 1.04 sq miles 

Canton Lake Dam 15,140 ft 73 ft 114,370 acre ft Unknown 7,900 acre 
ft 

12,483 sq 
miles 

Granada Lake Dam 728 ft 16 ft 151 acre ft 131 acre feet 70 acre ft .28 sq miles 

 

SCS North Deere Creek Site 1M/Wes Watkins Reservoir:.  The information included in the 
Emergency Action Plan (EAP) does not include a timeline for the estimated inundation times.  There 
is an inability to fully evaluate Extent due to this data deficiency at this time Action Item 1 in Section 
4.4 addresses correcting these data deficiencies in the EAP. 

Shawnee Lake No. 1 and No. 2/Twin Lakes:  While the EAP includes a list of the structures with 
addresses and traffic control points that lie within the inundation area, the information included in 
the EAP does not include any estimated inundation times. There is an inability to fully evaluate 
Extent due to this data deficiency at this time Action Item 1 in Section 4.4 addresses correcting 
these data deficiencies in the EAP. Based on the addresses listed, the affected jurisdictions are 
Bethel Acres, Earlsboro, Shawnee, and Unincorporated Pottawatomie County. SCS Salt Creek Site 
13: According to the information included in the EAP, a detailed inundation study has not been 
completed for this site and Extent cannot be fully evaluated at this time. Action Item 1 in Section 4.4 
addresses correcting these data deficiencies in the EAP.  

SCS Salt Creek Site 14: According to the information included in the EAP, a detailed inundation 
study has not been completed for this site and Extent cannot be fully evaluated at this time. Action 
Item 1 in Section 4.4 addresses correcting these data deficiencies in the EAP..  

SCS Salt Creek Site 15: According to the information included in the EAP, a detailed inundation 
study has not been completed for this site and Extent cannot be fully evaluated at this time. Action 
Item 1 in Section 4.4 addresses correcting these data deficiencies in the EAP..  
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Tecumseh Lake: According to the information included in the EAP, a details inundation study has 
not been completed for this dam, and Extent cannot be fully evaluated at this time. Action Item 1 in 
Section 4.4 addresses correcting these data deficiencies in the EAP.   

Canton Lake Dam: Canton Lake Dam is located in Blaine County, approximately 140 miles from the 
northwest corner of Pottawatomie County where the breach wave would first enter the planning 
area. The inundation path would include portions of Unincorporated Pottawatomie County, 
McLoud, Dale PS, Shawnee. 

Jurisdiction Population (2017) Distance Downstream Time to Peak (HH:MM) 
Uninc. NW Pottawatomie County Unknown 140 miles 107:00 
McLoud and Dale PS 4,685 183.4 miles 109:23 
Shawnee 31,232 207.5 miles 118:17 
Uninc. E Pottawatomie County Unknown 220 miles 129:00 

 

Granada Lake Dam: Granada Lake is a privately owned high hazard dam within the city limits of 
Shawnee. A detailed inundation study has not been completed for this site and Extent cannot be 
fully evaluated at this time. Action Item 1 in Section 4.4 addresses correcting these data deficiencies 
in the EAP; however, as this dam is privately owned, the fulfillment of this data deficiency is 
dependent upon the actions of the owners, not any of the participants of the HMP.   

Previous Occurrence 

SCS North Deere Creek Site 1M/Wes Watkins Reservoir has not had any occurrences of dam 
failure between 2011-2020. 

Shawnee Lake No. 1 and No. 2/Twin Lakes has not had any occurrences of dam failure between 
2011-2020. 

SCS Salt Creek Sites 13 has not had any occurrences of dam failure between 2011-2020.  

SCS Salt Creek Sites 14 has not had any occurrences of dam failure between 2011-2020.  

SCS Salt Creek Sites 15 has not had any occurrences of dam failure between 2011-2020.  

Between 2011 and 2020, Tecumseh Lake in Tecumseh had minor erosion to the spillway in 2020. 
The concrete and dirt buckled and caused minor damage to the spillway. No residents of Tecumseh 
and no structures were affected by this erosion. No other occurrences of erosion, seepage, or dam 
failure happened between 2011-2020.  

Canton Lake Dam has not had any occurrences of dam failure between 2011-2020.  

Granada Lake, a privately-owned dam, had a breach that required the City of Shawnee had to 
respond between 2011-2020. On May 8, 2015, Granada Lake had a breach, and the Shawnee police 
department received a call at 19:58 (7:58 pm). An evacuation of the neighborhood and a nursing 
home began. According to dispatch notes, the evacuation was complete by 23:00 (11:00pm). No 
other occurrences 

Probability of Future Events 

The probability of the planning area experiencing dam failure is very low.  
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Vulnerability and Impact 

Unincorporated Pottawatomie County, Bethel Acres, Dale PS, Earlsboro, McLoud, Shawnee, 
and Tecumseh would be vulnerable the impacts of dam failure.  

Economic impact of dam failure depends entirely on the location of the dam, the scale of the event, 
what is damaged, and how quickly appropriate repairs can be made. Major dam failures could 
result in: 

 Disruption of operations that vary in length due to the severity of the failure; 
 Potential loss of life depending on the severity of the failure; 
 Delay in emergency services and commuter travels in the inundated areas; 
 Damages to terrain includes eroded topsoil, wildlife habitats disrupted, fish habitats 

destroyed, delay of vegetation regrowing and habitats returning; 
 Debris accumulation increasing risk to life and properties in inundation wave; and 
 Exposure of buried utility lines and pipelines. 

The following table details the affected areas should a dam breach occur. Maps are included in the 
Appendix.  

Dam Jurisdiction Affected Vulnerability Impact 

SCS N. Deer Creek/Wes 
Watkins Reservoir 

Dale PS, McLoud, Uninc. 
Pottawatomie Co. 

A sudden breach of this 
dam would impact 100 
homes, businesses, and 2 
highways around 
McLoud, Dale PS, and 
Uninc. Pottawatomie Co.  
 
 
 
 
 
 
 
 
 
 
 
Highways 102 and 270 
would also be inundated.  
 
 
 
 
 
 
 
It is a vulnerability that a 
detailed inundation study 
has not been completed.  

Residents would be 
displaced and need 
alternative housing. 
Businesses would have to 
close operations 
temporarily to assess 
damages and cleanup.  
 
Dale PS would be 
temporarily closed or an 
alternative location 
would have to be found 
to keep school operations 
going as the entire 
campus would be 
inundated. 
 
Traffic would have to find 
alternative routes; 
residents would have no 
egress routes. Emergency 
services could be 
hindered as these 
highways are the main 
arteries in the area.  
 
Residents do not know a 
timeframe for evacuation 
should it be necessary.  
 
 

 



L.E. MARSHALL CONSULTING, LLC 
POTTAWATOMIE COUNTY HMP UPDATE 2021-2026 

 

28 

Dam Jurisdiction Affected Vulnerability Impact 

Shawnee Lakes 1 & 2/ 
Twin Lakes 

Bethel Acres, Earlsboro, 
Shawnee, Uninc. 
Pottawatomie Co.  

A sudden breach of this 
dam would impact 46 
structures and 90 
intersections/ roadways. 
Of those 90 
intersections/roadways, 
37 are traffic control 
points. A sudden breach 
could wash out Highway 
102, which connects with 
multiple section line 
roads and Highway 177. 
 
 
 
 
 
It is a vulnerability that a 
detailed inundation study 
has not been completed 
 
Additionally, Shawnee 
Lake Dam is beyond its 
structural life span. 

Residents would be 
displaced and need 
alternative housing. 
Businesses would have to 
close operations 
temporarily to assess 
damages and cleanup.  
 
Traffic would have to find 
alternative routes; 
residents would have no 
egress routes. Emergency 
services could be 
hindered as these 
highways are the main 
arteries in the area.  
 
Residents do not know a 
timeframe for evacuation 
should it be necessary. 
 
Additional maintenance is 
required to ensure the 
structural integrity of the 
dam does not fail. 

SCS Salt Creek Sites 13, 
14, & 15 

Uninc. Pottawatomie Co.  One residence would be 
impacted by a breach of 
these flood control dams.  
 

The residents could be 
displaced and forced to 
find alternative housing if 
a sudden breach occurred 
while these flood control 
dams were full. 
Agricultural land would 
also be impacted and 
result in an economic loss 
if inundated.  

Tecumseh Lake Dam Tecumseh A sudden breach would 
impact residents of 
Tecumseh. It is a 
vulnerability that a 
detailed inundation study 
has not been completed. 
Additionally, Tecumseh 
Lake Dam is beyond its 
structural life span.  

The inundation times is 
unknown and the number 
of impacted residents, 
structures, and streets is 
unknown. Additional 
maintenance is required 
to ensure the structural 
integrity of the dam does 
not fail.  
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Dam Jurisdiction Affected Vulnerability Impact 

Canton Lake Dam Uninc. Pottawatomie Co., 
McLoud, Dale PS, Shawnee 

McLoud, Dale PS, and 
Uninc. Pottawatomie Co. 
would be affected by the 
inundation path. Several 
highways and railroads 
would also be in the 
inundation area.  
 
 
 
 
 
 
 
Highways 102 and 270 
would also be inundated 

Residents would be 
displaced and need 
alternative housing. 
Businesses would have to 
close operations 
temporarily to assess 
damages and cleanup. 
Schools would be 
temporarily closed or an 
alternative location 
would have to be found 
to keep school operations 
going. 
 
Traffic would have to find 
alternative routes; 
residents would have no 
egress routes. Emergency 
services could be 
hindered as these 
highways are the main 
arteries in the area.  
 

Granada Lake Dam Shawnee Based on the available 
information, Granada 
Lake Dam would impact 
residents of Shawnee 
should a breach occur. 
Fifty-four (54) homes and 
four (4) residential streets 
would be impacted. 
 
A detailed inundation 
study has not been 
completed.  

Residents could be forced 
to evacuate the 
inundated area until the 
water subsides. Homes 
could be flooded and 
result in an economic loss 
for homeowners.  
 
 
Residents do not know 
inundation times for 
evacuation purposes. 
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3.4.2 DROUGHT 

Description 

A drought is an extended period of drier-than-normal conditions. Drought conditions worsen as 
temperatures remain high and precipitation levels remain below normal, expected averages, 
though it should be noted that drought conditions can occur any time of year. 

Location 

The entire Planning Area is affected by Drought. 

Extent 

The Planning Area uses this Drought Severity Classification from the U.S. Drought Monitor to 
classify Drought conditions. The Planning Area can experience any category on the index. It is 
expected that the Planning Area will continue to experience the full range of these categories in the 
future, even though exceptional drought (D4) conditions have not been experienced since October-
November 2011.  
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Previous Occurrences 

This U.S. Drought Monitor graph shows the drought cycles the planning area has experienced since 
January 2011 to April 2021. 

 

The NOAA Storm Events Database listed 36 drought events between January 1, 2011 to December 
31, 2020.6 (Information from 2021 had not been added to the database at the time of writing this 
HMP.) The narrative and table following detail the drought events of the planning area. 
 
According to the drought event that spanned from January 2011 to November 2011 is listed as 
eleven (11) separate events in the database; however, it is listed here as a single drought event. 
According to the U.S Drought Monitor graph, the drought had reached severe drought (D2) 
conditions by January 2011, fluctuating from moderate (D1) to extreme (D3) drought conditions. 
The planning area experienced exceptional drought (D4) conditions from July 2011 to November 
2011. 7 
 
Another prolonged drought event began in July 2012. Moderate (D1) conditions progressed to 
extreme (D3) conditions by the end of the August which persisted until April 2013. Enough rainfall 
occurred in April 2013 to alleviate the drought to abnormally dry (D0) conditions.  
 
A shorter drought period of abnormally dry (D0) conditions occurred in September 2013. 
 
A prolonged drought event from May 2014 to November 2014 progressed from severe to extreme 
(D2 to D3) drought conditions. Adequate rainfall fell in November and drought levels improved to 
moderate and abnormally dry (D1 and D0) conditions.  
 
The NOAA Storm Events Database listed a drought event that spanned from December 2017 to 
February 2018 as three separate events in the database; however, it is listed here as a single 
drought event. According to the U.S. Drought Monitor graph, the drought ranged from abnormally 
dry conditions (D0) in December 2017 to extreme drought (D3) conditions in February 2018. 
Abnormally dry (D0) conditions persisted from February 2018 to May 2018.  
 
  

 
6 https://www.ncdc.noaa.gov/stormevents/choosedates.jsp?statefips=40,OKLAHOMA 

7 https://droughtmonitor.unl.edu/Data/Timeseries.aspx 

https://www.ncdc.noaa.gov/stormevents/choosedates.jsp?statefips=40,OKLAHOMA
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Drought Events from January 1, 2011 to December 31, 2020 

Date Description 

January 18, 2011 to 
November 22, 2011 

Drought conditions lasted most of 2011, fluctuating from moderate to 
extreme (D1 to D4) drought and rainfall in November lessened the 
drought conditions. 

July 2012 to April 2013 Extreme (D3) drought conditions persisted throughout these months. 

September 2013 Abnormally dry (D0) conditions persisted through September. 

May 2014 to November 
2014 

Drought conditions progressed from severe to extreme (D2 to D3), with 
drought conditions fluctuating between D2 and D3 until it lessened to 
moderate and abnormally dry (D1 and D0) conditions in November.  

December, 1 2016 to April 
11, 2017 

Drought conditions lasted through the winter and early spring months 
and significant rain on April 11 brought the drought to abnormally dry 
(D0) conditions. 

December 1, 2017 to 
February 28, 2018 

Drought conditions lasted through the winter and early spring months 
and significant rain on February 28 ended the extreme drought 
conditions. (D3 to D0) 

 

Probability of Future Events 

The probability of future Drought events in the planning area is high. 

Vulnerability and Impact 

The entire planning area is vulnerable to drought conditions.  

Long-term water supplies become stressed during extended periods of drought. In a prolonged, 
exceptional drought scenario, water supplies are vulnerable to being substantially depleted, 
causing not only a lack of water for residents, but also a decrease of water quality. According to the 
Oklahoma State Hazard Mitigation Plan Update, the current usage is 1.23 million acre feet per year 
(AFY), which includes usage from all sectors (agricultural, industrial, residential, public, private). In 
2007, the usage was 1.08 million acre feet per year, and in 2010, projected usage was 1.12 million 
acre feet per year. 6  Projected usage is expected to increase and estimates for 2030 are 1.35 million 
acre feet per year and 1.48 million acre feet per year by 2040.8 

The participating jurisdictions have a vulnerability regarding long-term water supply. The impact 
results in water shortages that last a few hours, or outages can be as long as the 10-day outage that 
resulted from a failure of infrastructure of the Atoka water line* that runs through the planning 
area. *More detail regarding the Atoka water line is detailed under “Winter Storms. Currently, the 
respective municipal water supplies rely on several different water districts and municipalities for 
water but increased agricultural demands throughout unincorporated Pottawatomie County and 
residents’ anticipated demands have already begun to stretch some water supplies. The following 
table details the status of each participating jurisdictions’ backup water supply. 

 

8 Oklahoma State Hazard Mitigation Plan Update 2019-2024. Pages 37-44.  
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Drought Vulnerability and Impact Table 

Jurisdiction Vulnerability Impact 

Pottawatomie 
County 

At the time of writing this HMP, the 
county reported to have had little to 
no public outreach on the effects of 
drought and how drought increases 
the threat of red flag (fire) danger on 
extremely windy days. 

 

A lack of public awareness on the effects of 
drought can lead to careless behavior during red 
flag (fire) danger. The county needs to build upon 
any public outreach campaigns/ educational 
campaigns on its respective social media platforms 
to reach residents who might not otherwise 
receive the information. 

Asher and Asher 
PS 

The town has no backup water 
supply. 

When the main source of water supply fails or 
depleted due to drought conditions, there is no 
back up water supply for emergency fire services 
and no alternative source of water for residents. 

Bethel Acres and 
Bethel Acres PS 

The town has no backup water 
supply. 

When the main source of water supply fails or 
depleted due to drought conditions, there is no 
back up water supply for emergency fire services 
and no alternative source of water for residents. 

Brooksville The town has no backup water 
supply. 

When the main source of water supply fails or 
depleted due to drought conditions, there is no 
back up water supply for emergency fire services 
and no alternative source of water for residents. 

Earlsboro and 
Earlsboro PS 

The town has no backup water 
supply. 

When the main source of water supply fails or 
depleted due to drought conditions, there is no 
back up water supply for emergency fire services 
and no alternative source of water for residents. 

Johnson Residents rely on their own private 
wells as the town has no functional 
backup water supply to rely on in 
times of extreme drought. 

If water supplies are depleted in the community, 
not only would residents need to find alternative 
water supplies, but fire response for drought 
related fires could be hindered if a continuous 
water supply is not available.  

Macomb and 
Macomb PS 

The town has no backup water 
supply. 

When the main source of water supply fails or 
depleted due to drought conditions, there is no 
back up water supply for emergency fire services 
and no alternative source of water for residents. 

Maud and Maud 
PS 

The town has no backup water 
supply. 

When the main source of water supply fails or 
depleted due to drought conditions, there is no 
back up water supply for emergency fire services 
and no alternative source of water for residents. 

McLoud and 
McLoud PS and 
Dale PS 

The city does not have functioning 
generators. 

The lack of functional generators inhibits the 
continuation of water processing during power 
outages. The lack of generators prohibits the 
backup water supply from City of Shawnee and 
CPN from being utilized. 

Pink The town has no backup water 
supply. 

When the main source of water supply fails or 
depleted due to drought conditions, there is no 
back up water supply for emergency fire services 
and no alternative source of water for residents. 

St. Louis The town has no backup water 
supply. 

When the main source of water supply fails or 
depleted due to drought conditions, there is no 
back up water supply for emergency fire services 
and no alternative source of water for residents. 
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Jurisdiction Vulnerability Impact 

Shawnee and 
Shawnee PS 
Grove PS 
N. Rock Creek PS 
S. Rock Creek PS 
Pleasant Grove 
PS, Meeker PS, 
Konawa PS 

 

At the time of writing this HMP, the 
city reported to have had little to no 
public outreach on the effects of 
drought and how drought increases 
the threat of red flag (fire) danger on 
extremely windy days.  

A lack of public awareness on the effects of 
drought can lead to careless behavior during red 
flag (fire) danger. The city needs to build upon any 
public outreach campaigns/ educational campaigns 
on its respective social media platforms and public 
events to reach residents who might not otherwise 
receive the information. 

Tecumseh and 
Tecumseh PS  

At the time of writing this HMP, the 
city reported to have had little to no 
public outreach on the effects of 
drought and how drought increases 
the threat of red flag (fire) danger on 
extremely windy days. 

A lack of public awareness on the effects of 
drought can lead to careless behavior during red 
flag (fire) danger. The city needs to build upon any 
public outreach campaigns/ educational campaigns 
on its respective social media platforms and public 
events to reach residents who might not otherwise 
receive the information. 

Tribbey The town has no backup water 
supply. 

When the main source of water supply fails or 
depleted due to drought conditions, there is no 
back up water supply for emergency fire services 
and no alternative source of water for residents. 

Wanette and 
Wanette PS 

The town has no backup water 
supply. 

When the main source of water supply fails or 
depleted due to drought conditions, there is no 
back up water supply for emergency fire services 
and no alternative source of water for residents. 

 

The participating school districts rely on the water supplies of the respective municipalities and 
none of the schools have a backup water supply if the municipal water supply fails. If the schools 
do not have water to continue operations, the schools might need to temporarily close.  
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3.4.3 EARTHQUAKE 

Description 

An earthquake occurs when two blocks of geological plates suddenly slip past one another as the 
result of slowly accumulating pressure underground near a geological fault or a plate boundary. 
The surface where they slip is called the fault or fault plane. The location below the earth’s surface 
where the earthquake starts is called the hypocenter, and the location directly above it on the 
surface of the earth is called the epicenter. 

Location 

The planning area experiences earthquakes. 

Oklahoma has several fault lines beneath its surface. They are: 

 The Meers Fault in southwest Oklahoma, 
 The Nemaha Ridge Zone from southeastern Nebraska, through Kansas into central 

Oklahoma, 
 The Wilzetta Fault extends from Pottawatomie County, northeast through Lincoln County 

and Creek County.  

The Wilzetta Fault caused a 5.7 earthquake in November 6, 2011 near Prague, Oklahoma. This 
particular earthquake was within close proximity to several wastewater disposal wells. Both state 
and federal science agencies such as the Oklahoma Geological Survey (OGS) and United States 
Geological Survey (USGS) have linked large volume wastewater injection wells to an increase in 
earthquake frequency and an increase in the occurrence of damaging earthquakes from 2008-2015. 
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However, a significant decrease in earthquake activity since 2015 has been driven by to market 
forces and regulatory actions within Oklahoma.  

The New Madrid fault zone in central Missouri was the source of several large earthquakes in the 
early 1800s that were widely felt in the region, including Oklahoma. The planning area is located on 
this map within the oval. OGS created this map, showing industry contributions and naturally 
induced earthquakes, and recorded to the Oklahoma Fault Database. The Comprehensive Fault 
Database is shown by the red lines. The industry induced earthquakes are shown in blue.9  

For comparison, here is a close up of the planning area with a map of industry induced earthquakes 
in blue and naturally occurring earthquakes in red.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Extent 

The Planning Area uses the Modified Mercalli Scale with Richter Magnitude Approximations to 
categorize Earthquake. Based on the historical magnitudes the planning area has experienced, 
earthquakes between the range of 2-3.7 (Mercalli II-III) can be felt by a few, if they are on upper 
floors of buildings, but most people associate the feeling with passing trucks. Structural damage is 
unlikely, though fragile objects or windows could be disturbed or broken.  

Based on the data provided in the “Previous Occurrence” section, it is expected that the planning 
area will continue to experience a similar range of earthquakes, though earthquakes greater than a 
magnitude of 4.0 (Mercalli III) seems unlikely, as the planning area has not had any earthquakes 
greater than a 2.0 (Mercalli I-II) since July 2018.  

 

 
9 http://ogs.ou.edu/docs/openfile/OF1-2016.pdf 
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The Modified Mercalli Scale with Richter Magnitude Approximations10 

Richter 
Magnitude  Mercalli Description Earthquake Effects 

 
1-2 

I 
Instrumental 

Not felt except by a very few under especially favorable 
conditions. 

 
2-3 

II 
Feeble 

Felt only by a few persons at rest, especially on upper floors of 
buildings. 

 
 

3-4 
 
 

III 

Slight 

Felt quite noticeably by persons indoors, especially on upper 
floors of buildings. Many people do not recognize it as an 
earthquake. Standing motor cars may rock slightly. Vibrations 
similar to the passing of a truck. Duration estimated. 

 
4 

IV 

Moderate 

Felt indoors by many, outdoors by few during the day. At night, 
some awakened. Dishes, windows, doors disturbed; walls make 
cracking sound. Sensation like heavy truck striking building. 
Standing motor cars rocked noticeably. 

 
4-5 

V 
Rather Strong 

Felt by nearly everyone; many awakened. Some dishes, windows 
broken. Unstable objects overturned. Pendulum clocks may stop. 

 
5-6 

VI 
Strong 

Felt by all, many frightened. Some heavy furniture moved; a few 
instances of fallen plaster. Damage slight. 

 
6 
 

VII 

Very Strong 

Damage negligible in buildings of good design and construction; 
slight to moderate in well-built ordinary structures; considerable 
damage in poorly built or badly designed structures; some 
chimneys broken. 

 
 

6-7 
VIII 

Destructive 

Damage slight in specially designed structures; considerable 
damage in ordinary substantial buildings with partial collapse. 
Damage great in poorly built structures. Fall of chimneys, factory 
stacks, columns, monuments, walls. Heavy furniture overturned. 

 
7 

IX 

Ruinous 

Damage considerable in specially designed structures; well-
designed frame structures thrown out of plumb. Damage great in 
substantial buildings, with partial collapse. Buildings shifted off 
foundations. 

 
7-8 

X 
Disastrous 

Some well-built wooden structures destroyed; most masonry 
and frame structures destroyed with foundations. Rails bent. 

 
8 

XI 
Very Disastrous 

Few, if any (masonry) structures remain standing. Bridges 
destroyed. Rails bent greatly. 

 
8+ 

XII 
Catastrophic 

Damage total. Lines of sight and level are distorted. Objects 
thrown into the air. 

 
Previous Occurrences 

The planning area has experienced one hundred six (106) earthquakes above a 2.0 since January 1, 
2011. The strongest earthquake in this timeframe occurred on December 28, 2017 and it was 
recorded as a magnitude of 3.7 (Mercalli III) on the Richer scale. According to the description in the 
table under “Extent”, these earthquakes would be “felt quite noticeably by persons indoors, 
especially on upper floors of buildings. Many people do not recognize it as an earthquake. Standing 
motor cars may rock slightly. Vibrations similar to the passing of a truck. Duration estimated.” 
Earthquakes with this magnitude, though felt, typically do not cause structural damages.  

According to the Oklahoma Geological Survey (OGS) database, the planning area did not experience 
any earthquakes greater than a magnitude of 2.0 since July 1, 2018.  

  

 
10  http://earthquake.usgs.gov/learn/topics/mercalli.php 

 

http://earthquake.usgs.gov/learn/topics/mercalli.php
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The number of earthquakes per year in the planning area is as follows: 

Year 
Number of earthquakes greater 

than 2.0 
Year 

Number of earthquakes 
greater than 2.0 

2011 34 2017 6 
2012 8 2018 2 
2013 25 2019 0 
2014 7 2020 0 
2015 9   
2016 11   

 

The details of the earthquake events recorded by OGS in this table below; Pottawatomie County has 
not experienced an earthquake greater than 2.0 since July 1, 2018.  

Earthquakes in Pottawatomie County 2011-2020 

Date Magnitude Date Magnitude Date Magnitude Date Magnitude 

1-7-11 2.4 11-6-11 2.9 6-27-13 2.2 10-10-15 2.8 

1-7-11 2.3 11-7-11 2.6 6-28-13 2.2 11-18-15 2.1 

1-31-11 2.0 11-10-11 2.4 6-29-13 3.3 1-13-16 2.3 

2-18-11 2.2 11-13-11 3.2 6-29-13 2.2 2-26-16 2.6 

2-21-11 2.3 11-25-11 2.5 7-6-13 2.2 2-26-16 2.3 

2-22-11 2.6 11-27-11 2.4 7-21-13 2.5 3-2-16 2.3 

2-23-11 2.0 12-26-11 2.3 9-4-13 2.3 3-12-16 2.6 

2-26-11 2.6 1-24-12 2.0 10-3-13 2.2 3-12-16 2.3 

2-26-11 2.1 4-16-12 2.1 10-4-13 2.0 4-1-16 2.5 

2-26-11 2.3 4-29-12 2.0 10-23-13 2.3 4-7-16 2.4 

3-3-11 2.5 5-1-12 2.2 10-26-13 2.6 5-27-16 2.2 

3-4-11 2.2 5-30-12 2.5 11-1-13 2.2 9-17-16 2.6 

3-4-11 2.1 6-13-12 3.3 12-17-13 3.2 11-5-16 2.5 

3-11-11 3.2 6-29-12 2.1 1-13-14 2.1 12-9-16 2.6 

5-10-11 2.4 8-18-12 2.3 3-13-14 2.6 10-28-17 2.5 

5-10-11 2.1 12-16-12 2.4 6-8-14 2.2 11-23-17 2.5 

5-11-11 2.2 2-28-13 2.0 7-22-14 2.0 12-1-17 2.6 

7-4-11 2.1 4-24-13 2.1 7-22-14 2.0 12-28-17 3.7 

8-11-11 2.0 5-30-13 2.2 7-25-14 2.2 12-31-17 2.2 

8-21-11 2.5 6-10-13 3.3 11-4-14 3.2 12-31-17 2.1 

8-22-11 2.4 6-11-13 2.6 1-10-15 2.9 2-8-18 2.3 

8-30-11 2.0 6-11-13 2.1 3-13-15 2.5 7-1-18 2.3 

9-6-11 3.0 6-13-13 2.2 7-11-15 2.9   

9-6-11 2.1 6-13-13 2.7 7-11-15 2.7   

9-6-11 2.0 6-13-13 2.0 7-18-15 2.8   

9-12-11 2.3 6-16-13 2.7 7-23-15 3.0   

10-9-11 2.1 6-17-13 3.3 8-9-15 3.6   

11-6-11 2.8 6-20-13 2.7 10-7-15 2.5   
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Probability of Future Events 

Based on historical data, the probability of earthquake events in the Planning Area is high, 

Vulnerability and Impact 

The planning area is vulnerable to the effects of earthquakes. As detailed above, the planning area 
has seen a significant decrease of minor earthquakes since the last PHMP update, and to date, the 
participating jurisdictions have not experienced or reported any structural damages due to past 
earthquakes.  

Should an earthquake greater than a magnitude of 4.0 (Mercalli V) occur, the older school buildings 
within the school districts of Asher, Bethel Acres, Dale, Earlsboro, Grove, Konawa, Macomb, 
Maud, McLoud, Meeker, North Rock Creek, Pleasant Grove, Shawnee, South Rock Creek, 
Tecumseh, and Wanette would be vulnerable as they do not have the structural reinforcement to 
withstand strong earthquakes. None of the school districts have reinforced shelving to prevent 
shelves from falling debris from the ceiling or walls. Should the planning area experience an 
earthquake strong enough to cause structural damage, any students, staff, and faculty could be 
injured by falling debris and falling items from the shelving.  

Government buildings of Pottawatomie County, Asher, Bethel Acres, Brooksville, Earlsboro, 
Johnson, Macomb, Maud, McLoud, Pink, St. Louis, Shawnee, Tecumseh, Tribbey, and Wanette 
would be vulnerable to the effects of earthquakes should the number of minor earthquakes 
suddenly increase again or become stronger. These structures are older structures that do not have 
the structural reinforcement needed to withstand the effects of a significant earthquake. The 
municipalities and Pottawatomie County have not adopted any enhanced building codes that 
require additional structural reinforcement for new buildings to mitigate the effects of any future 
earthquake damages. Any employees or staff caught inside these buildings during a strong 
earthquake could be injured by falling debris and walls.  

Another vulnerability for all jurisdictions includes lack of training for earthquake response. Since 
the planning area has not reported damages from previous earthquakes, and the number of 
earthquakes has significantly decreased since 2018, only minimum training requirements or 
participation in the National Shakeout has been used for earthquake response training for all 
jurisdictions. If a significant earthquake were to occur across the planning area, it is a vulnerability 
that students, teachers, school administrators, and government employees would not know the 
appropriate protocols to follow. A lack of protocol or proper responses could result in students, 
teachers, school administrators, and government employees being injured by falling debris or being 
trapped in a collapsing structure.  
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3.4.4 EXTREME HEAT 

Description 

FEMA describes extreme heat as a “long period (2 to 3 days) of high heat and humidity with 
temperatures above 90 above degrees.” (All degrees in this text will be in Fahrenheit.) Heat waves 
combined with a lack of precipitation create drought and increase the potential for wildfires.  

Location 

The planning area experiences extreme heat.  

Extent 

The planning area uses the Relative Humidity Heat Index to categorize Extreme Heat. This chart 
shows how varying levels of heat and humidity affect humans, particularly during times of 
prolonged exposure and/or physical activity. The planning area can experience any value on this 
chart up to the middle Danger (orange) range (temperatures between 110-118 degrees). 

If the conditions of high temperatures and relative humidity were conducive, the planning area has 
the potential to experience temperatures above 117 degrees.  
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Previous Occurrences 

The planning area experiences extreme heat annually and expects an annual average of 91 days of 
extreme heat. This table lists how many days between 2011-2020 that the planning area 
experienced maximum heat indices over 90 degrees.  

Year 
Number of Days of Extreme 

Heat 
Year 

Number of Days of 
Extreme Heat 

2011 108 2017 80 
2012 95 2018 102 
2013 81 2019 100 
2014 76 2020 86 
2015 85   
2016 94   

 

The highest heat index since 2011 occurred July 11, 2020 at 117.98, with a maximum temperature 
of 98.98 degrees and maximum relative humidity at 98.63. The second highest heat index since 
2011 occurred on July 20, 2018 at 113.14, with a maximum temperature of 109.9 degrees and 
maximum relative humidity at 69.09 degrees.11 The third highest heat index since 2011 occurred on 
July 1, 2020 at 112.85, with a maximum temperature of 96.93 degrees and maximum relative 
humidity of 86.33 degrees.  

Probability 

The probability of the planning area experiencing extreme heat is high.  

Vulnerability and Impact 

The entire planning area is vulnerable to the effects of extreme heat. 

At the time of writing this HMP, the planning area expects urban expansion of the Oklahoma City 
metro area to spread eastward toward Pottawatomie County over the next 10 years. Shawnee is 
the largest city in the county and as it grows, it is expected that the associated “urban heat island” 
effect could increase temperatures from 1.8 to 5.4 degrees higher than the less developed areas 
around them. Since the planning area already experiences an average 91 days annually of heat 
indices over 90 degrees, it is reasonable to anticipate that average could increase over the next few 
years.  

The table following details the vulnerability and impact Extreme Heat has upon the planning area. 
Seven jurisdictions have a designated cooling station; the designated cooling station locations are 
noted by an asterisk (*). 

  

 
11 https://www.mesonet.org/index.php/weather/check_data_retrieval 
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Extreme Heat Vulnerability and Impact Table 

Jurisdiction Vulnerability Impact 

Pottawatomie County The county does not have a reliable database 
of vulnerable populations within the county.  

The lack of a reliable list of vulnerable 
populations results in an inability to locate 
vulnerable citizens when the town partners 
with NGOs like the Red Cross for fan 
distributions or other outreach programs.  
 

Asher Extreme heat can cause power outages due to 
the extra demand. There is no backup 
generator at the critical facility and limits the 
ability to offer a cooling station to vulnerable 
populations within the community.  
 
 
The town does not have a formal process to 
document vulnerable populations within the 
community.  

A lack of a backup generator results in no 
option for vulnerable populations to cool off, 
and potentially could result in heatstroke or 
death in a prolonged power outage.  
 
The lack of a reliable list of vulnerable 
populations results in not being able to 
locate vulnerable citizens when the town 
partners with NGOs like the Red Cross for fan 
distributions or other outreach programs.  
 

Asher PS The school has no backup generator and no 
means of preserving food service in a power 
outage caused by extreme heat.  

The lack backup power to preserve food 
service during a prolonged power outage 
results in an economic loss for the school. It 
also results in vulnerable student populations 
that rely on the school food service as their 
primary means of having a reliable meal 
would possibly be without food during a 
prolonged power outage caused by extreme 
heat.   

Bethel Acres* The town does not have a reliable database of 
vulnerable populations within the community. 

The lack of a reliable list of vulnerable 
populations results in not being able to 
locate vulnerable citizens when the town 
partners with NGOs like the Red Cross for fan 
distributions or other outreach programs.  
 

Bethel Acres PS The school has no backup generator and no 
means of preserving food service in a power 
outage caused by extreme heat.  

The lack backup power to preserve food 
service during a prolonged power outage 
results in an economic loss for the school. It 
also results in vulnerable student populations 
that rely on the school food service as their 
primary means of having a reliable meal 
would possibly be without food during a 
prolonged power outage caused by extreme 
heat.   
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Jurisdiction Vulnerability Impact 

Brooksville Extreme heat can cause power outages due to 
the extra demand. There is no backup 
generator at the critical facility and limits the 
ability to offer a cooling station to vulnerable 
populations within the community.  
 
 
The town does not have a formal process to 
document vulnerable populations within the 
community. 

A lack of a backup generator results in no 
option for vulnerable populations to cool off, 
and potentially could result in heatstroke or 
death in a prolonged power outage.  
 
 
The lack of a reliable list of vulnerable 
populations results in not being able to 
locate vulnerable citizens when the town 
partners with NGOs like the Red Cross for fan 
distributions or other outreach programs.  
 

Dale PS The school has no backup generator and no 
means of preserving food service in a power 
outage caused by extreme heat.  

The lack backup power to preserve food 
service during a prolonged power outage 
results in an economic loss for the school. It 
also results in vulnerable student populations 
that rely on the school food service as their 
primary means of having a reliable meal 
would possibly be without food during a 
prolonged power outage caused by extreme 
heat.   

Earlsboro Extreme heat can cause power outages due to 
the extra demand. There is no backup 
generator at the critical facility and limits the 
ability to offer a cooling station to vulnerable 
populations within the community.  
 
The town keeps an inconsistent 
documentation of vulnerable populations 
within the community. 

A lack of a backup generator results in no 
option for vulnerable populations to cool off, 
and potentially could result in heatstroke or 
death in a prolonged power outage.  
 
 
The lack of a reliable list of vulnerable 
populations results in not being able to 
locate vulnerable citizens when the town 
partners with NGOs like the Red Cross for fan 
distributions or other outreach programs.  
 

Earlsboro PS The school has no backup generator and no 
means of preserving food service in a power 
outage caused by extreme heat.  

The lack backup power to preserve food 
service during a prolonged power outage 
results in an economic loss for the school. It 
also results in vulnerable student populations 
that rely on the school food service as their 
primary means of having a reliable meal 
would possibly be without food during a 
prolonged power outage caused by extreme 
heat.   

Grove PS The school has no backup generator and no 
means of preserving food service in a power 
outage caused by extreme heat.  

The lack backup power to preserve food 
service during a prolonged power outage 
results in an economic loss for the school. It 
also results in vulnerable student populations 
that rely on the school food service as their 
primary means of having a reliable meal 
would possibly be without food during a 
prolonged power outage caused by extreme 
heat.   
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Jurisdiction Vulnerability Impact 

Johnson Extreme heat can cause power outages due to 
the extra demand. There is no backup 
generator at the critical facility and limits the 
ability to offer a cooling station to vulnerable 
populations within the community.  
 
The town does not have a formal process to 
document vulnerable populations within the 
community. 

A lack of a backup generator results in no 
option for vulnerable populations to cool off, 
and potentially could result in heatstroke or 
death in a prolonged power outage.  
 
 
The lack of a reliable list of vulnerable 
populations results in not being able to 
locate vulnerable citizens when the town 
partners with NGOs like the Red Cross for fan 
distributions or other outreach program.  
 

Konawa PS The school has no backup generator and no 
means of preserving food service in a power 
outage caused by extreme heat.  
 
 
 
 
 
 
 
Konawa PS also reported that periods of 
extreme heat have caused poorly constructed 
foundations of outbuildings to crack. 

The lack backup power to preserve food 
service during a prolonged power outage 
results in an economic loss for the school. It 
also results in vulnerable student populations 
that rely on the school food service as their 
primary means of having a reliable meal 
would possibly be without food during a 
prolonged power outage caused by extreme 
heat.  
 
The weakened foundations cause structural 
damage and an economic loss to the school, 
diverting limited funds that could be used for 
other projects and student needs.  

Macomb No backup generator at critical facility limits 
the ability to offer a cooling station to 
vulnerable populations within the community.  
 
 
 
The town does not have a formal process to 
document vulnerable populations within the 
community. 

Extreme heat can cause power outages. A 
lack of a backup generator results in no 
option for vulnerable populations to cool off, 
and potentially could result in heatstroke or 
death in a prolonged power outage.  
 
The lack of a reliable list of vulnerable 
populations results in not being able to 
locate vulnerable citizens when the town 
partners with NGOs like the Red Cross for fan 
distributions or other outreach program.  

 
Macomb PS The school has no backup generator and no 

means of preserving food service in a power 
outage caused by extreme heat.  

The lack backup power to preserve food 
service during a prolonged power outage 
results in an economic loss for the school. It 
also results in vulnerable student populations 
that rely on the school food service as their 
primary means of having a reliable meal 
would possibly be without food during a 
prolonged power outage caused by extreme 
heat.   

Maud* The town keeps an inconsistent 
documentation of vulnerable populations 
within the community. 
 
 

The lack of a reliable list of vulnerable 
populations results in not being able to 
locate vulnerable citizens when the town 
partners with NGOs like the Red Cross for fan 
distributions or other outreach program.  
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Jurisdiction Vulnerability Impact 

Maud PS The school has no backup generator and no 
means of preserving food service in a power 
outage caused by extreme heat. 

The lack backup power to preserve food 
service during a prolonged power outage 
results in an economic loss for the school. It 
also results in vulnerable student populations 
that rely on the school food service as their 
primary means of having a reliable meal 
would possibly be without food during a 
prolonged power outage caused by extreme 
heat.   

McLoud* No backup generator at critical facility limits 
the ability to offer a cooling station to 
vulnerable populations within the community.  

The lack of generator could render the 
cooling station ineffective during power 
outage due to extreme heat. 

McLoud PS The school has no backup generator and no 
means of preserving food service in a power 
outage caused by extreme heat.  

The lack backup power to preserve food 
service during a prolonged power outage 
results in an economic loss for the school. It 
also results in vulnerable student populations 
that rely on the school food service as their 
primary means of having a reliable meal 
would possibly be without food during a 
prolonged power outage caused by extreme 
heat.   

Meeker PS The school has no backup generator and no 
means of preserving food service in a power 
outage caused by extreme heat.  

The lack backup power to preserve food 
service during a prolonged power outage 
results in an economic loss for the school. It 
also results in vulnerable student populations 
that rely on the school food service as their 
primary means of having a reliable meal 
would possibly be without food during a 
prolonged power outage caused by extreme 
heat.   

North Rock Creek PS The school has no backup generator and no 
means of preserving food service in a power 
outage caused by extreme heat.  

The lack backup power to preserve food 
service during a prolonged power outage 
results in an economic loss for the school. It 
also results in vulnerable student populations 
that rely on the school food service as their 
primary means of having a reliable meal 
would possibly be without food during a 
prolonged power outage caused by extreme 
heat.   

Pink* The town does not have a formal process to 
document vulnerable populations within the 
community. 

The lack of a reliable list of vulnerable 
populations results in not being able to 
locate vulnerable citizens when the town 
partners with NGOs like the Red Cross for fan 
distributions or other outreach programs.  
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Jurisdiction Vulnerability Impact 

Pleasant Grove PS The school has no backup generator and no 
means of preserving food service in a power 
outage caused by extreme heat.  

The lack backup power to preserve food 
service during a prolonged power outage 
results in an economic loss for the school. It 
also results in vulnerable student populations 
that rely on the school food service as their 
primary means of having a reliable meal 
would possibly be without food during a 
prolonged power outage caused by extreme 
heat.   

St. Louis No backup generator at critical facility limits 
the ability to offer a cooling station to 
vulnerable populations within the community.  
 
 
 
The town does not have a formal process to 
document vulnerable populations within the 
community. 

Extreme heat can cause power outages. A 
lack of a backup generator results in no 
option for vulnerable populations to cool off, 
and potentially could result in heatstroke or 
death in a prolonged power outage.  
 
 
The lack of a reliable list of vulnerable 
populations results in not being able to 
locate vulnerable citizens when the town 
partners with NGOs like the Red Cross for fan 
distributions or other outreach programs.  
 

Shawnee* Due to poorly constructed sidewalks, sections 
of poured concrete sidewalks will buckle in 
extreme heat. 

When these sections of sidewalk buckle in 
extreme heat, it becomes a hazard for 
tripping. Pedestrians, cyclists, and the 
disabled could have difficulty navigating 
these areas.  

Shawnee PS Shawnee PS reported that periods of extreme 
heat have cause sidewalks and parking lots to 
buckle. 
 
 
 
The school system has limited backup 
generators. 

This results in an economic loss for the 
schools, taking funds from limited budgets to 
repair the damages to ensure the safety of 
students from tripping or falling due to the 
damage in common walkways. 
 
The lack backup power to preserve food 
service during a prolonged power outage 
results in an economic loss for the school. It 
also results in vulnerable student populations 
that rely on the school food service as their 
primary means of having a reliable meal 
would possibly be without food during a 
prolonged power outage caused by extreme 
heat.   

South Rock Creek PS The school has no backup generator and no 
means of preserving food service in a power 
outage caused by extreme heat.  

The lack backup power to preserve food 
service during a prolonged power outage 
results in an economic loss for the school. It 
also results in vulnerable student populations 
that rely on the school food service as their 
primary means of having a reliable meal 
would possibly be without food during a 
prolonged power outage caused by extreme 
heat.   
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Jurisdiction Vulnerability Impact 

Tecumseh* Extreme heat causes the soil to contract and 
water line breakages regularly occur during 
times of extreme heat.  

Water line breakages cause an economic loss 
to the city, causes detours in the immediate 
area while repair is done, and causes a brief 
disruption to the water utility in the 
immediate area. 

Tecumseh PS The school has no backup generator and no 
means of preserving food service in a power 
outage caused by extreme heat.  

The lack backup power to preserve food 
service during a prolonged power outage 
results in an economic loss for the school. It 
also results in vulnerable student populations 
that rely on the school food service as their 
primary means of having a reliable meal 
would possibly be without food during a 
prolonged power outage caused by extreme 
heat.   

Tribbey* No backup generator at critical facility limits 
the ability to offer a cooling station to 
vulnerable populations within the community.  
 
 
 
The town does not have a formal process to 
document vulnerable populations within the 
community. 

Extreme heat can cause power outages. A 
lack of a backup generator results in no 
option for vulnerable populations to cool off, 
and potentially could result in heatstroke or 
death in a prolonged power outage.  
 
The lack of a reliable list of vulnerable 
populations results in not being able to 
locate vulnerable citizens when the town 
partners with NGOs like the Red Cross for fan 
distributions or other outreach programs.  
 

Wanette No backup generator at critical facility limits 
the ability to offer a cooling station to 
vulnerable populations within the community.  
 
 
 
The town keeps an inconsistent 
documentation of vulnerable populations 
within the community. 

Extreme heat can cause power outages. A 
lack of a backup generator results in no 
option for vulnerable populations to cool off, 
and potentially could result in heatstroke or 
death in a prolonged power outage.  
 
The lack of a reliable list of vulnerable 
populations results in not being able to 
locate vulnerable citizens when the town 
partners with NGOs like the Red Cross for fan 
distributions or other outreach programs.  
 

Wanette PS The school has no backup generator and no 
means of preserving food service in a power 
outage caused by extreme heat.  

The lack backup power to preserve food 
service during a prolonged power outage 
results in an economic loss for the school. It 
also results in vulnerable student populations 
that rely on the school food service as their 
primary means of having a reliable meal 
would possibly be without food during a 
prolonged power outage caused by extreme 
heat.   
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3.4.5 FLOOD 

Description 

Various types of flooding can affect the planning area. The types of flooding include: 

 Riverine flooding occurs when a river or stream rises above the banks and inundates the 
surrounding land.  

 Low-lying areas experience flooding when there is runoff from rainfall or melting snow and 
the ground is already saturated.  

 Flash flooding can result from extremely heavy rainfall from thunderstorms. Flash flooding 
can begin within 3 to 6 hours of heavy rainfall. Flash flooding can also occur after a dam or 
levee break.  

 Sheet flooding results when excessive rainfall exceeds the drainage capabilities. 

Factors that contribute to the severity of the flooding include the existing saturation of local soils, 
the local terrain, land use, and vegetation type and density.  

Location 

The planning area experiences all types of flooding listed above in the description.  

FIRM maps for all jurisdictions are located in Appendix A. The Extent section below lists the 
jurisdictions affected by the floodplain. Jurisdictions who are not located in a floodplain are affected 
by low-lying flooding, flash flooding, and sheet flooding.  

Extent 

The planning area uses the FEMA Flood Damage Categories and Criteria to assess flood depth.12 The 
levels are described as follows: 

FEMA Flood Damage Categories and Criteria 

Affected 0-6 inches of water inside the structure; minimal damage to the exterior and/or 
contents of the home 

Minor 6-18 inches of water inside the structure; encompasses a wide range of damage 
that does not affect the structural integrity of the residence 

Major 18-48 inches of water inside the structure; structure sustains significant 
structural damage and will require extensive repairs 

Destroyed 48+ inches of water inside the structure; structure is a total loss and repair is 
unfeasible 

 

The planning area has the potential to experience the entire range of these flood levels, though the 
most likely range is from “Affected” to “Minor.” 

 

 

 
12 Damage Assessment Operations Manual. FEMA, pg 120. https://www.fema.gov/media-libary-
data/1459972926996-a31eb90a2741e86699eef34ce2069663a/PDAManualFinal6.pdf 
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The following maps 
show the FEMA Base 
Flood Elevation (BFE) 
within areas of concern 
for the planning area. 
The legend is included 
with the Pottawatomie 
County overview.  

 

 

 

These FEMA BFE maps show the BFE within Pottawatomie County. As shown on this map of 
northern Pottawatomie County, only a small portion of Unincorporated Pottawatomie County is 
within 1% and .02% flood area. Bethel Acres, Johnson, McLoud, and Shawnee do not lie within 
any of the BFE areas. Earlsboro, Pink, and Tecumseh town limits have small portions that extend 
into the watershed areas. Dale PS lies completely within the floodplain, but the school buildings 
for Bethel Acres PS, Earlsboro PS, Grove PS, McLoud PS, Meeker PS, Pleasant Grove PS, North 
Rock Creek PS, Shawnee PS, South Rock Creek PS, or Tecumseh PS do not lie within the BFE 
areas. 

 

  

Uninc. Pottawatomie 
Co., Dale PS 
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The next BFE map shows central and south Pottawatomie County. The areas depicted by red are 
likely to have a 1% BFE of five (5) feet or more. The red areas follow the Little River water shed 
area and the Salt Creek water shed area. These areas primarily lie within the unincorporated areas 
of Pottawatomie County. The southern county line follows the Canadian River and is primarily an 
area where 1% and .2% flood area. Asher, Brooksville, Macomb, Maud, St. Louis, Tribbey, and 
Wanette have small portions that extend into the BFE areas. The school buildings for Asher PS, 
Konawa PS, Macomb PS, Maud PS, and Wanette PS do not lie within a floodplain as shown on the 
FIRM maps in Appendix A.  
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Previous Occurrences 

Since the previous update, the planning area has been part of three (3) federally declared disasters 
that included flooding. The disaster declarations and dates can be found in Section 3.2. 

The planning area has been included in warnings and advisories, and the table below reflects data 
from January 2011 to April 2021.  

Phenomena Significance Total # Issued 

Flash Flood Warning 40 

Flood Advisory 116 

Flood Warning 79 

 

The NCEI reported the following flooding events for the planning area between January 1, 2011 and 
December 31, 2020. (Flash Flood is abbreviated by FF and Flooding is abbreviated by F.) 

Date Location Event Death Injury Property 
Damages 

Flooding Details 

April 17, 2013 Shawnee FF 0 0 $0 Flooding in downtown Shawnee. 
Numerous streets were inundated to 
the curb. No major damages, injuries, 
or fatalities.  

May 23, 2015 Brooksville, Dale, 
Shawnee, Tecumseh 

FF 0 0 $390,000 Widespread flooding; stalled vehicles in 
flooded streets in and around Shawnee. 
Up to 2 ft of water over the road with 
ongoing water rescues. Flood waters 
risen into homes. Water sweeping away 
cars. 

June 18, 2015 Macomb FF 1 0 $20,000 One fatality resulted from driver 
ignoring barriers and attempting to 
drive through water.  

June 1, 2016 Shawnee FF 0 0 $5,000 2’ to 2.5’ deep water over W. Benedict 
and N. Kennedy. Water rescue needed 
for a stalled car at Airport Dr. and 
MacArthur St.  

July 3, 2016 Pink FF 1 0 $10,000 One fatality due to car being swept 
away by floodwaters over a rural road. 

May 19, 2017 Pink FF 0 0 $0 Hardesty Rd under 6-8” of water for 
70’-80’  

May 27, 2017 Johnson FF 0 0 $0 Water over Hwy 99 

June 7, 2018 Dale, Shawnee FF 0 0 $0 High winds at 52 knots, flash flooding in 
area 

June 25, 2018 Shawnee F 0 0 $0 Road closed due to flooding and 
pooling water on streets and in ditches 

April 30, 2019 Shawnee, Tecumseh FF 0 0 $0 Water over roadway at Kickapoo Spur, 
Kickapoo St., between Benedict and 
Highland. Water rescue near Tecumseh 

May 29, 2019 Shawnee FF 0 0 $0 Floodwaters over city streets including 
Lake, Benedict, and MacArthur 

 

In July 2015, Pleasant Grove PS had 11” of rain that flooded 4 classrooms. Macomb PS reported 
that the school library had flood damage in 2017. Rapid rainfall overwhelmed the gutters and 
caused water to come into the library through the walls. The carpet and walls required replacing 
and repair.  
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All participating jurisdictions have identified the specific flood prone areas that routinely flood due 
to flash flooding, being in low-lying areas, or sheet flooding in their respective municipalities or 
school districts.  

Probability 

The probability of flooding within the planning area is high. 

Vulnerability and Impact 

The entire planning area is vulnerable to the effects of flash flooding due to excessive rainfall. In 
flood prone areas with poor drainage, flash flooding overwhelms streets and county roads that are 
main thoroughfares for local traffic and bus routes. On such occasions when roads are impassable, 
traffic must take alternative routes to travel safely. As noted under “Previous Occurrences,” 
Shawnee experiences frequent flash flooding and mitigation projects are continually underway to 
reduce the level of flooding across the city. While Shawnee experiences the most frequent flooding, 
all jurisdictions are vulnerable to flash flooding due to excessive rainfall. Significant flash 
flooding/ flooding can impede emergency response times, particularly in throughout 
unincorporated Pottawatomie County where low-lying roads can be more easily washed out or 
have deep flooding. In such cases, detours must be taken, diminishing valuable response times.  

As shown by the table under Previous Occurrences, several deaths have occurred due to motorists 
entering flooded streets. All municipalities and the county need to promote more educational 
materials/content and/or social media campaigns, such as “Turn Around, Don’t Drown,” related to 
the dangers of motorists entering roadways and intersections overflowing with flash flood waters.  
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Flooding Vulnerability & Impact Table for Pottawatomie County  

Jurisdiction Vulnerability  Impact 

Pottawatomie County The lack of adequate drainage across the 
unincorporated Pottawatomie Co. results in 
various roads and intersections flooding, and 
includes: 

 Coleman Rd. ditch 

 The Intersection of Bethel Rd and New 
Hope Rd 

Many of the roadways, intersections, and 
drainage areas will require extensive 
construction work to ensure proper drainage is 
installed. 

When these roads and intersections 
flood, it causes traffic delays and/or 
detours for emergency response and 
normal traffic.  

Asher Asher does not have the staff available to fulfill 
the responsibilities of a floodplain manager or 
maintain any floodplain ordinances to be 
eligible for participation in the NFIP program.  
 

Since the town has a limited capacity to 
effectively manage floodplain 
requirements, residents cannot purchase 
flood insurance through the NFIP 
program, costing residents’ additional 
expense when their property floods.  

Bethel Acres Bethel Road is a main road throughout this 
community and some areas are in a low-lying 
and have a lack of adequate drainage, causing 
flooding over roadways. 

When these roads and intersections 
flood, it causes traffic delays and/or 
detours for emergency response and 
normal traffic. 

Brooksville The community’s main access roads (Miller and 
Acme) lie within the floodplain area. These 
roads provide residents and emergency services 
the only means for accessing the community. It 
is a vulnerability that the only roadways into the 
community lie within a floodplain and are prone 
to flooding.  

If these roadways become inundated, it 
could impede traffic and emergency 
services.    

 

Earlsboro Earlsboro does not have the staff available to 
fulfill the responsibilities of a floodplain 
manager or maintain any floodplain ordinances 
to be eligible for participation in the NFIP 
program.  
 

Since the town has a limited capacity to 
effectively manage floodplain 
requirements, residents cannot purchase 
flood insurance through the NFIP 
program, costing residents’ additional 
expense when their property floods. 

Johnson Johnson does not have the staff available to 
fulfill the responsibilities of a floodplain 
manager or maintain any floodplain ordinances 
to be eligible for participation in the NFIP 
program.  
 

Since the town has a limited capacity to 
effectively manage floodplain 
requirements, residents cannot purchase 
flood insurance through the NFIP 
program, costing residents’ additional 
expense when their property floods. 

Konawa PS Konawa PS has reoccurring issues with water 
seeping in the basements of school buildings. 
Sump pumps have been installed to pull water 
out of the buildings, but require annual 
maintenance and replacing. The school’s 
parking lot also experiences recurring water 
damage. Flooding from excessive rainfall 
prolongs these episodes, and additional 
drainage is needed.   

This problem causes $10,000-$15,000 in 
damages and equipment rentals to make 
the repairs annually. This economic loss 
diverts limited funding from other 
programs to ensure that the school’s 
infrastructure remains intact for daily 
operations. 
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Jurisdiction Vulnerability  Impact 

Macomb Macomb does not have the staff available to 
fulfill the responsibilities of a floodplain 
manager or maintain any floodplain ordinances 
to be eligible for participation in the NFIP 
program.  
 
Macomb PS buildings flood during times of 
excessive rainfall.  

Since the town has a limited capacity to 
effectively manage floodplain 
requirements, residents cannot purchase 
flood insurance through the NFIP 
program, costing residents’ additional 
expense when their property floods.  
 
 
The damages to school buildings results 
in additional expenses that divert the 
already limited funding from other 
programs.  

Maud The city has several roadways and intersections 
that regularly experience flooding during 
excessive rain due to being in low-lying areas or 
have poor drainage. These areas need extensive 
construction to elevate the low-lying areas and 
install adequate drainage.  
 

While these areas do not typically cause 
traffic delays when flooded, the flooding 
and lack of drainage accelerates the 
typical deterioration that occurs on 
streets. This presents an additional 
maintenance expense for the city’s 
budget.  
 

McLoud Wynnewood Creek runs through McLoud and 
excessive rainfall can overwhelm this drainage 
area. The city has identified this as a long-term 
improvement project. Highways 102 and 270 
have areas that become inundated in flash 
flooding.  

The lack of efficient drainage along this 
area can cause water to back up on 
residents’ property, potentially 
presenting a recurring economic loss 
until the funds can be budgeted or raised 
to complete this drainage improvement 
project. When these main highways 
become flooded, it causes delays and 
detours to motorists and potentially 
impedes any emergency services.   

 

Pink Pink does not have the staff available to fulfill 
the responsibilities of a floodplain manager or 
maintain any floodplain ordinances to be 
eligible for participation in the NFIP program.  
 

Since the town has a limited capacity to 
effectively manage floodplain 
requirements, residents cannot purchase 
flood insurance through the NFIP 
program, costing residents’ additional 
expense when their property floods.  

St. Louis St. Louis does not have the staff available to 
fulfill the responsibilities of a floodplain 
manager or maintain any floodplain ordinances 
to be eligible for participation in the NFIP 
program.  
 

Since the town has a limited capacity to 
effectively manage floodplain 
requirements, residents cannot purchase 
flood insurance through the NFIP 
program, costing residents’ additional 
expense when their property floods. 

Shawnee  
 

The city has back wash lagoons at the water 
processing plant. Excessive rainfall can cause 
erosion to the dams, causing all contents to 
overflow into the river.  

The overflow of contents can 
contaminate the river, resulting in 
expensive cleanup projects for the city, 
compromise the health and safety of 
residents along the river, and endanger 
the wildlife and its habitat.  
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Jurisdiction Vulnerability  Impact 

Tecumseh The city has several roadways and intersections 
that regularly experience flooding during 
excessive rain due to being in low-lying areas or 
have poor drainage. These areas need extensive 
construction to elevate the low-lying areas and 
install adequate drainage.  
 

These low-lying areas cause traffic 
delays, detours, and potentially impede 
emergency services. 

Tribbey Tribbey does not have the staff available to 
fulfill the responsibilities of a floodplain 
manager or maintain any floodplain ordinances 
to be eligible for participation in the NFIP 
program.  
 

Since the town has a limited capacity to 
effectively manage floodplain 
requirements, residents cannot purchase 
flood insurance through the NFIP 
program, costing residents’ additional 
expense when their property floods. 

Wanette Wanette does not have the staff available to 
fulfill the responsibilities of a floodplain 
manager or maintain any floodplain ordinances 
to be eligible for participation in the NFIP 
program.  
 

Since the town has a limited capacity to 
effectively manage floodplain 
requirements, residents cannot purchase 
flood insurance through the NFIP 
program, costing residents’ additional 
expense when their property floods. 

Asher PS, Bethel Acres 
PS, Dale PS, Earlsboro 
PS, Grove PS, Konawa 
PS, Macomb PS, Maud 
PS, McLoud PS, 
Meeker PS, N. Rock 
Creek PS, Pleasant 
Grove PS, S. Rock 
Creek PS, Tecumseh 
PS, Wanette PS 

While annual training requirements for bus 
drivers are met, these schools reported that no 
additional training regarding flash flooding in 
low lying areas along bus routes is conducted. 

A lack of knowledge for newly hired or 
inexperienced bus drivers regarding flash 
flooding or awareness of low-lying areas 
could potentially endanger students’ 
safety if a bus enters a flooded low-lying 
area with running water. Buses could 
also be damaged or lost completely if 
swept away by flash flooding.  
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3.4.6 HAIL 

Description 

Hail is a frozen form of precipitation that occurs when precipitation has been swept back into the 
clouds by an updraft. Hailstones larger than the size of a quarter can result in thunderstorms with 
powerful updrafts. Hail usually accompanies supercell storms with a sustained rotating updraft. 
Once the updraft can no longer support the weight of the hailstone, it falls to the ground. Hail can 
vary in size from small pieces of ice that do little or no damage to very large stones that destroy 
homes, cars, crops, and other trees and vegetation. 

Location 

Hail affects the entire planning area.  

Extent 

Hail varies depending on the severity of storms that pass through the planning area. The planning 
area uses the NWS Hail Estimate Chart that provides general guidelines describing the extent of 
damage to be expected from various sizes of hailstones. It is possible that any size of hail described 
in the NWS Hail Estimate Chart could occur within the planning area; however, the expected range 
of hail is between ¼” to 3”. The participating jurisdictions consider any hail over an inch in 
diameter to be a threat for causing harm to anyone caught outdoors and/or causing damage to 
vehicles, structures, livestock, and crops. 

NWS Hail Estimate Chart 

Hail Diameter (inches) Size Description 

¼” Pea; no damage 

½” Penny or large marble; slight damage to vegetation 

¾” Penny or large marble; significant damage to vegetation and crops 
7/8” Nickel; severe damage to crops, damage to glass, plastic structures, paint and wood scoring 

1” Quarter; severe damage to crops, damage to glass, paint and wood scoring 

1 ¼” Half dollar; widespread glass damage to tile roofs, significant risk of injury 

1 ½” Walnut or ping-pong ball; widespread glass damage and vehicle body damage 

1 ¾” Golf ball; destruction of glass, damage to tile roofs, significant risk of injury 

2” Hen’s egg; aircraft body dented, brick wall pitted 

2 ½” Tennis ball; severe roof damage, risk of serious injury 

2 ¾” Baseball; severe damage to aircraft bodywork 

3” Teacup size; severe damage to aircraft bodywork 

4” Grapefruit; extensive structural damage, risk of severe or fatal injury to people in the open 

4 ½” Softball; extensive structural damage, risk of severe or fatal injuries to people out in the open 
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Previous Occurrences 

The National Centers for Environmental Information (NCEI) reports that the planning area as a 
whole had 31 days with hail events between January 1, 2011 to December 31, 2020. Within those 
31 days, 33 separate hail events occurred and were recorded by the NCEI.13  

Three (3) different hail events had the largest hailstones which 
measured 2 ¾”. One hail event occurred on April 22, 2011 in 
Tecumseh. The other two hail events occurred on March 31, 2015 
and May 8, 2015 in Shawnee.  

The next largest hailstone was a 2.5” hailstone reported in Asher 
on May 31, 2013. Brooksville reported a 2” hailstone on April 25, 
2017. Eight (8) different hail events produced hailstones that 
measured 1 ¾” and those events occurred on April 22, 2011 in 
Tecumseh and Pink; August 12, 2011 in Pink and Shawnee; 
October 22, 2011 in Asher; May 31, 2013 in St. Louis; March 31, 
2015 and April 29, 2016, and April 28, 2020 in Shawnee. 

This table on the right shows how many hail events have been 
documented in the planning area since the last update. None of 
these events resulted in a loss of life.  

Based on these occurrences, the planning area has experienced an annual average of 4-5 days with 
hail events. These occurrences are consistent with the data recorded by the National Centers for 
Environmental Information, that shows the planning area has typically experienced 4-5 days (dark 
purple area) of 1” hail annually between 1986 to 2015.14 The planning area is within the green oval.  

The following participants reported hail damages as follows: 

Asher PS reported a total loss of their roofing due to hail and high winds in 2019. 

Shawnee PS had minor hail damage to the roofing in 2020. 

 
13 
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Hail&beginDate_mm=01&beginDate_
dd=01&beginDate_yyyy=2011&endDate_mm=12&endDate_dd=31&endDate_yyyy=2020&county=POTTAWATOMIE%3A
125&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=40%2COKLAHOMA 
14 https://climate.ok.gov/index.php/climate/map/1.00_inch_hail_days_1986_2015/tornadoes_severe_storms 

Year Number of Hail Events 

2011 5 

2012 0 

2013 2 

2014 0 

2015 3 

2016 4 

2017 7 

2018 2 

2019 6 

2020 4 
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Probability 

The probability of the planning area experiencing hail events is high.  

Vulnerability and Impact 

All participating jurisdictions could experience hail at any time due to the strong storm systems 
that develop and pass through the planning area. April through June typically produces the most 
violent storms in central Oklahoma; however, violent storms can form any time of year if the 
conditions are conducive.  

The most vulnerable objects to hail damage are the transportation fleets for the cities and school 
districts. None of the participating municipalities, Pottawatomie County, and most school 
districts do not have covered parking areas for school vehicles, school employees’ vehicles, 
municipal and county fleet vehicles, and municipal and county employees. This results in an 
economic loss for the schools and disrupts operations if school buses or government fleet vehicles 
must be repaired due to the damages, (The only school districts that have covered parking for their 
buses are North Rock Creek PS, Grove PS, and Wanette PS.) 

Hail events can also cause minimal damages to total loss to roofing. The roofing for the school 
districts and government buildings area are flat-top roofs; hail can further damage any existing 
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weak spots, potentially leading to leaking when it rains. In addition to the economic loss incurred 
for repairs, daily operations at these buildings or schools could be disrupted during extensive 
repairs.  

Severe hail events can also cause extensive damages or break windows on these buildings. None of 
the participating jurisdictions, with the exception of South Rock Creek PS and the Elementary 
School in Tecumseh PS, have protective window film on the window to reduce shattering and 
improve resilience against breaking. If a severe hail event should occur during school or regular 
business hours, students, staff, and employees could be vulnerable to airborne shattered glass. 
South Rock Creek PS reported that the newest addition to the K-8th grade school and the 
Elementary School in the Tecumseh PS system does have impact resistant film, but the rest of the 
campuses does not.  

Occasionally, storms within the planning area occur without advanced warning. In such situations, 
any person caught outdoors are vulnerable to potential injury from hail, though loss of life is 
unlikely.  
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3.4.7 HIGH WINDS 

Description 

Wind is the movement of air relative to the earth’s surface. The National Weather Service issues 
wind advisories when sustained winds of 40 mph or greater occur. High winds can occur during 
severe thunderstorms and on extraordinarily windy days without any other accompanying natural 
hazard. 

High winds can be classified as: 

 “Straight-line” winds, with speeds reaching 58 mph or more; 
 Downdraft winds, small columns of air that sink quickly to the ground; 
 Microbursts (less than 4 kilometers wide); and  
 Macrobursts (more than 4 kilometers wide). 

Location 

All jurisdictions are affected by high winds.  

Extent 

The planning area uses The Beaufort Scale below as a guide to measure winds, and all jurisdictions 
can experience wind speeds of any value on this scale.  
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Previous Occurrences 

The planning area was included in numerous high wind warnings, advisories, and watches between 
January 1, 2011 and December 31, 2020.15 The NWS issued two high wind warnings on March 14, 
2019 and May 14, 2020. A high wind watch was issued March 12, 2019. The planning area had 89 
wind advisories as well. The table below shows the dates of the advisories to demonstrate that the 
planning area experiences high wind year-round; red flag advisories and wind chill advisories will 
be included under the hazard profiles Wildfire and Winter Weather respectively. 

Dates of Wind Advisories in Pottawatomie County 2011-2020 
2011 2012 2013 2014 2015 2016 

March 11 January 1 January 11 January 12 January 25 February 8 

April 3 January 11 May 2 January 27 February 2 February 18 

April 10 January 22  February 17 February 4 February 23 

April 15 February 2  February 20 March 26 March 6 

April 17 February 23  March 11 April 3 April 5 

April 29 March 6  March 16 November 11 October 17 

May 30 April 14  March 26  November 17 

November 2 May 23  April 13  December 25 

November 5 September 7  April 27   

November 12 October 17  May 11   

November 26 November 10  October 13   

 December 20  November 11   

   November 23   

   December 25   

2017 2018 2019 2020   

January 22 January 12 January 19 April 13   

January 24 January 23 January 22 June 10   

March 6 March 5 February 24 September 28   

May 1 March 7 March 9 October 29   

October 27 April 4 April 11 November 15   

November 18 May 12 April 14 December 24   

 November 26 November 11    

 December 14 November 27    

  December 1    

The Oklahoma Mesonet recorded maximum wind speeds in miles per hour (mph) and the following 
table provides the year and the number of days with winds speeds over 30 mph. Based on the data 
provided by the Mesonet, the planning area experiences an average of 10-11 days with high winds 
30 mph or above.  

Days with Winds over 35 MPH in Pottawatomie County 

Year Wind Speed Range 
(MPH) 

Number of Days Year Wind Speed 
Range (MPH) 

Number of Days 

2011 30.13-35.19 13 2017 30.2-36.98 12 

2012 31.56-37.98 11 2018 30.15-42.39 11 

2013 30.56-47.38 9 2019 30.27-43.11 11 

2014 30.44-38.32 10 2020 30.67-43.13 12 

2015 30.67-33.15 13    

2016 30.09-39.97 12    

 
15 https://mesonet.agron.iastate.edu/vtec/search.php#byugc/OKZ030 
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Asher PS reported a total loss of their roofing due to hail and high winds in 2019. 

The Town of Asher reported high winds damaged a municipal building in 2018; straight line winds 
took off part of the roof.  

North Rock Creek PS reported that the school buildings sustained some storm damage in June 
2019.  

None of the other jurisdictions reported any occurrences or damages due to high winds between 
2011 and 2021.  

Probability 

The probability of the planning area experiencing high winds is high. 

Vulnerability and Impact 

The planning area lies within a geographic area that regularly experiences high winds and is 
vulnerable to the effects of high winds.  

The municipalities, Pottawatomie County, and the schools reported that the school buildings 
and government buildings are older structures without reinforced roofing, making the building 
envelope more vulnerable to blowing off in high wind. If a high wind event occurred during regular 
school or business hours and damaged these critical facilities, any persons inside these buildings 
could be injured. Not only could possible injury occur, but economic loss to repair the building 
would be inevitable for the school or municipality.  

Severe high wind events can also cause extensive damages or break windows on these buildings 
due to broken tree limbs or other airborne debris. None of the municipalities, schools or 
Pottawatomie County, with the exception of South Rock Creek PS and Elementary School in 
the Tecumseh PS system, have protective window film on the window to reduce shattering and 
improve resilience against breaking. If a severe high wind event should occur during school or 
regular business hours, students, staff, and employees could be vulnerable to airborne shattered 
glass. Roof and window damages due to high winds during operational hours could result in school 
being closed for the remaining hours of the day and economic losses for the schools. (South Rock 
Creek PS reported that the newest addition to the school and the Elementary School in the 
Tecumseh PS system does have impact resistant film, but the rest of the campuses do not.) 

Any person caught outdoors on the participating jurisdictions’ properties during a straight-line 
wind event could experience injury from debris generated from the event.  

Trees, homes, infrastructure, livestock, and people are at risk from high winds due to the winds that 
often accompany thunderstorms. These winds can cause damage to structures, trees and 
potentially powerlines. Depending on the time of year, high winds accompanied with freezing rain 
can cause additional damages. Loss of human life and/or livestock could occur if conditions were 
severe enough; however, loss of life usually does not occur with high winds, though loss of property 
could happen.  

No single area within the participating jurisdictions is more or less vulnerable than any of the 
others and high winds could affect any person or area.  
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3.4.8 LIGHTNING 

Description 

The National Severe Storms Laboratory defines lightning as, “a giant spark of electricity in the 
atmosphere between clouds, the air, or the ground. In the early stages of development, air acts as an 
insulator between the positive and negative charges in the cloud and between the cloud and the 
ground. When the opposite charges build up enough, this insulating capacity of the air breaks down 
and there is a rapid discharge of electricity that we know as lightning. The flash of lightning 
temporarily equalizes the charged regions in the atmosphere until the opposite charges build up 
again.”16  

Oklahoma is third in the nation for the total number of cloud-to-ground strikes that occur annually, 
with a total of 12,620,899 strikes documented across the state in 2020. As far as total lightning 
density per square kilometer, Oklahoma ranks second nationally with 69.7 strikes.17 The details 
pertaining to the planning area are as follows.  

Location 

The planning area is affected by lightning strikes.  

Extent 

Lightning strikes have been underreported compared to other hazards due to their unpredictable 
and highly variable occurrences. The planning area uses the Vaisala Cloud-to-Ground Flash Density 
map to categorize Lightning. This map shows the Cloud-to-Ground lightning strike flash density by 
county from 2009 to 2018. According to the 2009-2018 map, the planning area experienced 
between 4-12 lightning strikes per square kilometer annually.  

 

  

 
16 National Severe Storms Laboratory. https://www.nssl.noaa.gov/education/svrwx101/lightning/ 
17 https://www.vaisala.com/sites/default/files/documents/WEA-MET-Annual-Lightning-Report-2020-B212260EN-
A.pdf 
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These two maps show the Cloud-to-Ground Flash Density for 2019 and 2020. They are included to 
show the most recent data, but also to show the variance the planning area can experience year by 
year. In 2019, Pottawatomie Co. experienced 2 to 12 flashes per square kilometer annually.  

 

 

 

 

 

 

 

 

 

 

 

 

In 2020, Pottawatomie Co. experienced 5-6 cloud-to-ground flashes per square kilometer. The 
planning area expects to experience the range of 2-12 cloud-to-ground strikes per square kilometer 
annually in the future. 
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Previous Occurrences 

According to the data under Extent, the planning area receives multiple lightning strikes annually. 
The Vaisala data shows the planning area experienced between 2-12 lightning strikes per square 
kilometer annually from 2009-2020.  

Between 2011 to 2020, North Rock Creek PS reported that lightning and power surges caused 
damage to the HVAC units in July 2018 and caused damage to the geothermal pumps in June 2019. 

Pleasant Grove PS experienced an economic loss of their food service due to a power outage due to 
lightning strike since they do not have a generator. 

None of the other participating jurisdictions reported any lightning strikes, damages, or economic 
losses to their respective properties between 2011-2020.  

Probability 

The probability of the planning area experiencing lightning strikes is high.  

Vulnerability and Impact 

If thunderstorms gather without warning, as can often occur within the planning area, anyone 
attending sporting or outdoor events is vulnerable to the lightning strikes preceding a storm. 
Lightning strikes can strike several miles away from the storm cell. Anyone is susceptible to 
possible injury or loss of life due to the unpredictable nature of lightning. 

Bethel Acres PS, Earlsboro PS, Grove PS, Konawa PS, Macomb PS*, Maud PS, McLoud PS, 
Shawnee PS, and Tecumseh PS requires lightning evaluation training for coaches and game 
officials, and the game officials use lightning detection apps available on their phones. *Macomb PS 
does not always have the student population to have sports teams; coaches’ training is therefore 
intermittent. 

This table details the schools that need to develop a consistent protocol as it relates to lightning and 
outdoor sporting events. For these schools, it is a vulnerability that the game officials, coaches, and 
administrators do not have devices or use apps to inform decisions rather than relying on anecdotal 
information, which can potentially endanger the lives of the student athletes and game attendees. 

Lightning Protocols Needed by School District 

Jurisdiction Vulnerability Impact 

Asher PS Game officials decide whether or not 
to call a game due to lightning; no 
confirmed use of devices or apps 

Lack of consistent training for lightning evaluation and response during 
games could endanger lives of student athletes and game attendees 

Dale PS No training or app use during games 
for lightning detection 

Lack of consistent training for lightning evaluation and response during 
games could endanger lives of student athletes and game attendees 

Macomb PS Inconsistent lightning evaluation 
training for coaches for baseball 
games 

Lack of consistent training for lightning evaluation and response during 
games could endanger lives of student athletes and game attendees 

Meeker PS No training or app use during games 
for lightning detection 

Lack of consistent training for lightning evaluation and response during 
games could endanger lives of student athletes and game attendees 

North Rock Creek 
PS 

No training or app use during games 
for lightning detection 

Lack of consistent training for lightning evaluation and response during 
games could endanger lives of student athletes and game attendees 

Pleasant Grove PS No training or app use during games 
for lightning detection 

Lack of consistent training for lightning evaluation and response during 
games could endanger lives of student athletes and game attendees 

South Rock Creek 
PS 

No training or app use during games 
for lightning detection 

Lack of consistent training for lightning evaluation and response during 
games could endanger lives of student athletes and game attendees 

Wanette PS No training or app use during games 
for lightning detection 

Lack of consistent training for lightning evaluation and response during 
games could endanger lives of student athletes and game attendees 
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None of the school districts have lightning detection systems on their sports complexes. This 
could potentially endanger the lives of student athletes and game attendees if a summer storm 
were to gather without any advance warning.  

Lightning strikes can also cause significant damage to electrical power systems, poles, and any 
structure improperly grounded. The participating jurisdictions have taken measures to properly 
ground electrical systems; however, the respective security systems, cameras, electronics, and 
computer systems remain vulnerable to the effects of lightning strikes. Outages due to lightning can 
result in a failure of these electrical and security systems, potentially leading to security breaches or 
break-ins on public or school property.  

All school districts reported insufficient back-up generators to keep refrigerators and freezers on 
and preserve food supplies for ongoing cafeteria services during power outages caused by lightning 
strikes. The lack backup power to preserve food service during a prolonged power outage results in 
an economic loss for the school. It also results in vulnerable student populations that rely on the 
school food service as their primary means of having a reliable meal would possibly be without 
food during a prolonged power outage caused by a lightning strike. 

Unincorporated Pottawatomie County, and the towns of Asher, Bethel Acres, Brooksville, 
Earlsboro, Johnson, Macomb, Maud, Pink, St. Louis, Tribbey, and Wanette are vulnerable to 
wildfires ignited by lightning strikes as these towns are surrounded by wildland areas. These 
communities across the planning area also rely on these pastures to grow crops and graze livestock. 
If lightning were to strike in the open pastureland during dry periods and ignite a wildfire, it could 
result in a loss of residential properties and potential economic loss of crops and/or livestock are 
particularly vulnerable to wildfires caused by lightning strikes as they are surrounded by wildland 
areas.  

At the time of writing this HMP, McLoud, Shawnee, Tecumseh, and Pottawatomie County 
reported to have had little to no public outreach on the dangers of lightning strikes. This is 
particularly important as recreational kayaking and canoeing and other outdoor activities have 
become more available and popular within the planning area. A lack of public awareness on the 
dangers of lightning strikes can endanger the lives of anyone outdoors, especially if they are near 
bodies of water. These jurisdictions need to continue any and build upon any public outreach 
campaigns by utilizing public festivals and events to capitalize on reaching the attendees who might 
not otherwise utilize similar educational campaigns on their respective social media platforms. 
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3.4.9 TORNADO 

Description 

When warm air collides with a cool front, tornadoes can result as a rotating column of air, varying 
in appearance from thin rope-like columns to large wedge shapes more than a mile wide. 
Tornadoes often accompany supercell thunderstorms, but the presence of a thunderstorm does not 
guarantee the development of a tornado. Tornadoes might last a few seconds or more than an hour.  

These violently rotating columns can vary in size and do not necessarily correlate with its wind 
speed. Within the planning area, most tornadoes occur between 3pm and 9pm, between March and 
May. However, due to the extremely variable weather in central Oklahoma, tornadoes can and have 
occurred any time of year if the wind shear, life, atmospheric instability, and moisture are present. 

Location 

The planning area is affected by tornadoes. This table from the National Weather Service gives the 
specific locations under the “Path” column of the tornado events since 2011.18  

 

  

 
18 https://w2.weather.gov/oun/tornadodata-county-ok-pottawatomie 
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Extent 

The planning area uses the Fujita and Enhanced Fujita Scales (following) to categorize Tornadoes 
and has experienced the range from EF0 to EF4 since 2011 but can experience any level of EF 
values on this scale. The NWS has recorded EF3 to EF5 strength tornadoes throughout 
Pottawatomie County’s history. It is expected that the planning area will continue to experience the 
same range of tornadic events in the future. 

Enhanced F Scale for Tornado Damage19 

ENHANCED FUJITA  SCALE 

  EF Number 
3 Second Gust 

(mph) 

0  0 65-85 

1  1 86-110 

2 2 111-135 

3 3 136-165 

4 4 166-200 

5 5 Over 200 

 

NOTE ABOUT ENHANCED F-SCALE WINDS: The Enhanced F-scale still is a set of wind estimates (not measurements) 
based on damage.  Its uses three-second gusts estimated at the point of damage based on a judgment of 8 levels of damage 
to the 28 indicators listed below. These estimates vary with height and exposure. Important: The 3 second gust is not the 
same wind as in standard surface observations. Standard measurements are taken by weather stations in open exposures, 
using a directly measured, "one minute mile" speed. 

Previous Occurrences 

Between January 1, 2011 and December 31, 2020, the planning area experienced six (6) tornadic 
events reported to the NCEI.20 There were no injuries or deaths associated with these events.  

Date Location Magnitude Death Injury Economic 
Loss 

May 24, 2011 Dale (Uninc. Pottawatomie Co.) EF2 0 32 $0 

April 13, 
2012 

Dale (Uninc. Pottawatomie Co.) EF0 0 0 $0 

May 19, 2013 Pink, Dale, Johnson  EF4-EF0 2 6 $0 

May 19, 2015 Macomb EF0 0 0 $2,000 

May 2, 2018 Macomb EF1 0 0 $0 

May 21, 2019 Dale, Aydelotte (Uninc. Pottawatomie Co.) EF2-EF0 0 0 $1,000 

 

 
19 http://www.spc.noaa.gov/faq/tornado/ef-scale.html 
20https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Tornado&beginDate_mm=01&begin
Date_dd=01&beginDate_yyyy=2015&endDate_mm=12&endDate_dd=31&endDate_yyyy=2020&county=POTTAW
ATOMIE%3A125&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=40%2C
OKLAHOMA 

http://www.spc.noaa.gov/faq/tornado/ef-scale.html
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The EF0 tornado in Macomb on May 2, 2018 caused $2,000 in damages. The EF0 tornado in 
Unincorporated Pottawatomie County on May 21, 2019 caused $1,000 in damages.  

Konawa PS reported minor damage to the air conditioning units due to a small tornado in 2019. No 
students or staff were injured during this event.  

Probability 

The probability of the planning area experiencing tornadoes is medium.  

Vulnerability and Impact 

The planning area is vulnerable to the effects of a tornado. 

As stated under High Winds, the participating jurisdictions reported that the school buildings and 
government buildings are older structures without reinforced roofing, making the building 
envelope more vulnerable damage caused by tornadoes. If a tornado event occurred during regular 
school or business hours and damaged these critical facilities, any persons inside these buildings 
could be injured. Not only could possible injury occur, but economic loss for repairs to the building 
would be inevitable for the impacted jurisdiction.  

Jurisdiction Vulnerability Impact 

Pottawatomie County The county lacks a complete storm shelter 
database and it does not get updated 
regularly.  

Inconsistent documentation of storm shelters 
throughout the unincorporated 
Pottawatomie Co. prolongs rescue 
operations if a tornado impacts 
unincorporated areas.  

Asher The town lacks a formalized storm shelter 
registration database; it is largely based on 
anecdotal information and not updated 
regularly.  

Inconsistent documentation of storm shelters 
throughout prolongs rescue operations if the 
town is impacted by a tornado. 

Asher PS None of the school buildings are equipped 
with impact-resistant window film.  

Although impact-resistant film offers limited 
protection during a tornado event, it can 
offer some protection from glass breakage 
during tornado events in which the outflow 
winds cause damage.  

Bethel Acres The town lacks a formalized storm shelter 
registration database; it is largely based on 
anecdotal information and not updated 
regularly.  

Inconsistent documentation of storm shelters 
throughout prolongs rescue operations if the 
town is impacted by a tornado. 

Bethel Acres PS Bethel Acres PS currently has the ability to 
shelter all students in a saferoom during the 
threat of tornado; however, grades 3-5 must 
shelter at the early childhood development 
center, which requires them to travel outside 
to another building. There are no protective 
crosswalks connecting these buildings to 
protect students and staff from airborne 
debris as they go from one building to 
another. 

When students and staff must travel 
between buildings to seek shelter, it 
increases their risk of injury during a tornado 
event. 

Brooksville The town lacks a formalized storm shelter 
registration database; it is largely based on 
anecdotal information and not updated 
regularly.  

Inconsistent documentation of storm shelters 
throughout prolongs rescue operations if the 
town is impacted by a tornado. 
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Jurisdiction Vulnerability Impact 

Dale PS None of the school buildings are equipped 
with impact-resistant window film. 

Although impact-resistant film offers limited 
protection during a tornado event, it can 
offer some protection from glass breakage 
during tornado events in which the outflow 
winds cause damage.  

Earlsboro The town lacks a formalized storm shelter 
registration database; it is largely based on 
anecdotal information and not updated 
regularly.  

Inconsistent documentation of storm shelters 
throughout prolongs rescue operations if the 
town is impacted by a tornado. 

Earlsboro PS None of the school buildings are equipped 
with impact-resistant window film. 

Although impact-resistant film offers limited 
protection during a tornado event, it can 
offer some protection from glass breakage 
during tornado events in which the outflow 
winds cause damage.  

Grove PS None of the school buildings are equipped 
with impact-resistant window film. 

Although impact-resistant film offers limited 
protection during a tornado event, it can 
offer some protection from glass breakage 
during tornado events in which the outflow 
winds cause damage.  

Johnson The town lacks a formalized storm shelter 
registration database; it is largely based on 
anecdotal information and not updated 
regularly.  

Inconsistent documentation of storm shelters 
throughout prolongs rescue operations if the 
town is impacted by a tornado. 

Konawa PS None of the school buildings are equipped 
with impact-resistant window film. 

Although impact-resistant film offers limited 
protection during a tornado event, it can 
offer some protection from glass breakage 
during tornado events in which the outflow 
winds cause damage.  

Macomb The town lacks a formalized storm shelter 
registration database; it is largely based on 
anecdotal information and not updated 
regularly.  

Inconsistent documentation of storm shelters 
throughout prolongs rescue operations if the 
town is impacted by a tornado. 

Macomb PS Macomb PS does not have adequate shelters 
for students and staff. Due to age and the size 
of the basements, they are insufficient to 
shelter the student population and staff.  

If a tornado was imminent, the students 
could be accommodated; however, the staff 
could not. The current protocol allows for 
minimum staff to be present to stay with the 
students. The remaining teachers are allowed 
to go home to shelter in place; however, 
depending on the timing of the tornado 
impact, anyone traveling or outside could be 
injured by airborne debris or be forced to 
seek shelter in ditches.  

Maud The town lacks a formalized storm shelter 
registration database; it is largely based on 
anecdotal information and not updated 
regularly.  

Inconsistent documentation of storm shelters 
throughout prolongs rescue operations if the 
town is impacted by a tornado. 

Maud PS Maud PS has no shelters for students and 
staff.  

Students and staff must shelter in place. 
Since the windows do not have impact 
resistant film, students and staff could 
potentially be injured from flying debris that 
enters the building through broken windows.  
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Jurisdiction Vulnerability Impact 

McLoud The city lacks a complete storm shelter 
database and it does not get updated 
regularly. 

Inconsistent documentation of storm shelters 
throughout prolongs rescue operations if the 
town is impacted by a tornado. 

McLoud PS None of the school buildings are equipped 
with impact-resistant window film. 

Although impact-resistant film offers limited 
protection during a tornado event, it can 
offer some protection from glass breakage 
during tornado events in which the outflow 
winds cause damage.  

Meeker PS None of the school buildings are equipped 
with impact-resistant window film. 

Although impact-resistant film offers limited 
protection during a tornado event, it can 
offer some protection from glass breakage 
during tornado events in which the outflow 
winds cause damage.  

North Rock Creek PS None of the school buildings are equipped 
with impact-resistant window film. 

Although impact-resistant film offers limited 
protection during a tornado event, it can 
offer some protection from glass breakage 
during tornado events in which the outflow 
winds cause damage.  

Pink The town lacks a formalized storm shelter 
registration database; it is largely based on 
anecdotal information and not updated 
regularly.  

Inconsistent documentation of storm shelters 
throughout prolongs rescue operations if the 
town is impacted by a tornado. 

Pleasant Grove PS None of the school buildings are equipped 
with impact-resistant window film. 

Although impact-resistant film offers limited 
protection during a tornado event, it can 
offer some protection from glass breakage 
during tornado events in which the outflow 
winds cause damage.  

St. Louis The town lacks a formalized storm shelter 
registration database; it is largely based on 
anecdotal information and not updated 
regularly.  

Inconsistent documentation of storm shelters 
throughout prolongs rescue operations if the 
town is impacted by a tornado. 

Shawnee The city lacks a complete storm shelter 
database and it does not get updated 
regularly. 

Inconsistent documentation of storm shelters 
throughout prolongs rescue operations if the 
town is impacted by a tornado. 

Shawnee PS Will Rogers Elementary in the Shawnee PS 
system does not have a safe room.  

Students and staff must shelter in place. 
Since the windows do not have impact 
resistant film, students and staff could 
potentially be injured from flying debris that 
enters the building through broken windows.  

South Rock Creek PS None of the school buildings are equipped 
with impact-resistant window film. 

Although impact-resistant film offers limited 
protection during a tornado event, it can 
offer some protection from glass breakage 
during tornado events in which the outflow 
winds cause damage.  

Tecumseh The city lacks a complete storm shelter 
database and it does not get updated 
regularly. 

Inconsistent documentation of storm shelters 
throughout prolongs rescue operations if the 
town is impacted by a tornado. 

Tecumseh PS None of the school buildings are equipped 
with impact-resistant window film. 

Although impact-resistant film offers limited 
protection during a tornado event, it can 
offer some protection from glass breakage 
during tornado events in which the outflow 
winds cause damage.  
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Jurisdiction Vulnerability Impact 

Tribbey The town lacks a formalized storm shelter 
registration database; it is largely based on 
anecdotal information and not updated 
regularly.  

Inconsistent documentation of storm shelters 
throughout prolongs rescue operations if the 
town is impacted by a tornado. 

Wanette The town lacks a formalized storm shelter 
registration database; it is largely based on 
anecdotal information and not updated 
regularly.  

Inconsistent documentation of storm shelters 
throughout prolongs rescue operations if the 
town is impacted by a tornado. 

Wanette PS Wanette PS does not have adequate storm 
shelters for students and staff. Due to age and 
the location of the plumbing system for the 
buildings, students and staff seeking shelter 
could potentially be forced to also deal with 
major plumbing leaks if the structure were hit 
by a tornado. 
 

Students and staff either shelter in place or 
are sent home to shelter in place. Depending 
on the timing of the tornado impact, anyone 
traveling or outside could be injured by 
airborne debris or be forced to see shelter in 
ditches. 
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3.4.10 WILDFIRE 

Description 

Wildfire is an uncontrolled fire in a rural or wilderness area, but these fires can also extend into 
wildland-urban interface (WUI) areas. Dry vegetation, low levels of precipitation, and high winds 
create the conditions for wildfires to begin by a loose spark, a discarded cigarette, or other source 
of ignition. These fires can quickly spread due to strong winds that ignite brush, trees, and other 
structures.  

There are three (3) different classes of wildfires: 

 A surface fire is common in grasslands, or areas with open vegetation and spreads quickly. 

 A ground fire is a dense, very hot fire that has a thick fuel source and significantly damages 
the soil health where it occurs. 

 Crown fires move by embers and flames jumping along the tops of trees.  

Location 

The planning area is affected by wildfire. 
The planning area is most susceptible to 
wildfire in the rural areas of 
Unincorporated Pottawatomie County. 
Urban sprawl from Oklahoma City is 
expanding throughout the northern half of 
the county to Shawnee. Wildfires could 
spread into the WUI where urban and rural 
areas meet. As this WUI map shows, 
Pottawatomie County has had significant 
intermix development since 2011 on the 
northern half of the county, and urban 
growth is only expanding eastward and 
southward toward Tecumseh.  

The following graphics show the close-up 
view of the WUI for the participating 
jurisdictions. The darkest purple areas 
signify the areas with the most housing 
density (3 houses per acre), the lighter 
purple (1 house per 2-3 acres), magenta (1 
house per 2-5 acres), pink (1 house per 5-
10 acres), blue (1 house per 10-20 acres), 
light blue (1 house per 20-40 acres) areas 
having less housing density. The lightest 
grey shows the areas with the least amount 
of housing density (1 house per 40+ acres). The greater the housing density, the greater the impact 
on the population being affected by a wildland fire.  

Pottawatomie County 

Seminole 
County 
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This map shows the WUI for 
the Town of Asher. The 
green symbol indicates the 
Asher PS campus. All school 
buildings lie within a WUI of 
1 house per 2-3 acres 
(lighter purple)  

 

 

 

 

 

 

 

This map shows the WUI for the Town of Bethel Acres. The green symbols indicate the Bethel 
Acres PS campus. All school buildings lie within a WUI of 1 house per 2-3 acres (lighter purple). 

 

 

 

 

 

 

 

 

 

 

 

 

Bethel Lower Elem, Upper 
Elem, Middle and High Schools 
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This map to the right shows the WUI for the Town of 
Brooksville. The town lies within a WUI varies from 1 
house per 40 acres (light grey) to 1 house per 20-40 acres 
(lighter blue) to 1 house per 10-20 acres (darker blue). 
There are no school buildings in the area.  

 

 

 

 

 

 

This map to the left shows the WUI for Dale PS campus. 
The campus is indicated by the green symbols and lies 
entirely within a WUI of 1 house per 2-3 acres (lighter 
purple).  

 

This map to the right shows the WUI for the Town of 
Earlsboro and the Earlsboro PS is indicated by the green 
symbol. The entire campus lies within an WUI that ranges 
from 1 house per 2-5 acres (darker pink) to 1 house per 5-10 
acres (lighter pink). 

 

 

 

 

 

This map to the left shows the WUI for the Town of Johnson. 
The WUI ranges from less than 1 house per 40 acres (grey) to 
1 house per 20-40 acres (lighter blue) to 1 house per 10-20 
acres (darker blue) to 1 house per 5-10 acres (lighter pink) to 
1 house per 2-5 acres (darker pink). There are no school 
buildings in the area.  
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This map to the right shows the WUI for the Town of Macomb. 
The Macomb PS campus is indicated by the green symbol. The 
WUI ranges from less than 1 house per 40 acres (light grey) to 1 
house per 20-40 acres (lighter blue) to 1 house per 10-20 acres 
(darker blue) to 1 house per 5-10 acres (lighter pink) to 1 
house per 2-5 acres (darker pink). The school campus lies in the 
WUI of 1 house per 20-40 acres (lighter blue) to 1 house per 
10-20 acres (darker blue). 

 

 

 

This map below shows the WUI for the City of Maud. 
The Maud PS campus is indicated by the green symbol. 
The school campus lies within the WUI of 1 house per 
2-3 acres (lighter purple).  

 

 

 

 

This map to the right shows the 
WUI for the City of McLoud. The 
McLoud PS buildings are shown 
by the green symbols. The 
Superintendent’s office, 
Elementary School, and 
Intermediate School lie within a 
WUI of 1 house per 2-3 acres 
(lighter purple). The Junior High 
and High School lie within a WUI 
of 1 house per 10-20 acres 
(darker blue). 

 

 

 

 

 

 

Superintendent’s Office 

Elementary School 

Intermediate School 

McLoud High School 

McLoud Junior High 
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This map shows the WUI of Meeker PS. The campus is indicated by the 
green symbol. The campus is in an area with a WUI of 1 house per 2-3 
acres (lighter purple). 

 

 

 

This map shows the WUI of North Rock Creek 
PS. The campus is indicated by the green symbol. 
The campus is in an area with a WUI of less than 1 
house per 40 acres.  

 

 

This map shows the WUI of the Town of Pink. The town lies within a WUI varies from areas with 
less than 1 house per 40 acres (no color) to 1 house per 20-40 acres (lighter blue) to 1 house per 
10-20 acres (darker blue) to 1 house per 5-10 acres (lighter pink) to 1 house per 2-5 acres (darker 
pink) to 1 house per 2-3 acres (darker purple). There are no schools in the area.  
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This map shows the WUI of St. Louis. The town lies in an area that 
ranges from 1 house per 40 acres (light grey) to 1 house per 20-40 
acres (lighter blue) to 1 house per 10-20 acres (darker blue) to 1 
house per 5-10 acres (lighter pink) to 1 house per 2-5 acres (darker 
pink) to 1 house per 2-3 acres (lighter purple). There are no schools 
in the area.  

 

 

 

 

 

This map shows the WUI of Shawnee. The Shawnee schools are indicated by green symbols. 
Shawnee Middle, Will Rogers Elementary, Sequoyah Elementary, Horace Mann Elementary, and 
Pleasant Grove PS lie within a WUI of 1 house per 2-3 acres (lighter purple). Grove Elementary 
and Shawnee High Schools lie within a WUI of 1 house per 20-40 acres (lighter blue). Woodrow 
Wilson Elementary and Jefferson Elementary Schools lie within the urban area of Shawnee.  
 

 

 

Shawnee Middle School 

Will Rogers Elementary Grove Elementary 

Sequoyah Elementary Woodrow Wilson 
Shawnee High 

Jefferson Elem. 

Horace Mann Elem. 

Pleasant Grove Elem. 
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This map shows the WUI of Tecumseh. The schools are indicated by the green cross symbols. The 
town lies within an area that has a WUI ranging from 1 house per 40 acres (light grey) to 1 house 
per 20-40 acres (lighter blue) to 1 house per 10-20 acres (darker blue) to 5-10 acres (lighter pink) 
to 1 house per 2-5 acres (darker pink) to 1 house per 2-3 acres (lighter purple) to greater than 3 
houses per acre (darker purple). The Tecumseh PS buildings include the Early Childhood Center 
and High School are within a WUI of 1 house per 10-20 acres (darker blue). Krouch Elementary, 
Middle School, and Cross Timbers Elementary are within a WUI of 1 house per 2-3 acres (lighter 
purple). The Alternative School and Barnard Elementary lie within the urban area of Tecumseh.  

 

 

This map shows the WUI of Tribbey. Tribbey lies within an area that 
ranges from less than 1 house per 40 acres (light grey) to 1 house per 20-
40 acres (lighter blue) to 1 house per 10-20 acres (darker blue) to 5-10 
acres (lighter pink) to 1 house per 2-5 acres (darker pink). There are no 
schools in the area.  

 

This map shows the WUI of Wanette. The town of Wanette lies within an 
area that ranges from less than 1 house per 40 acres (light grey) to 1 
house per 20-40 acres (lighter blue) to 1 house per 10-20 acres (darker 
blue) to 5-10 acres (lighter pink) to 1 house per 2-5 acres (darker pink) 
to 1 house per 2-3 acres (lighter purple). Wanette PS lies within an WUI 
of 1 house per 2-3 acres (lighter purple) and indicated by the green 
symbol.  

 

 

Early Childhood Center, 

High School 

Krouch Elementary, 

Middle School 
Barnard Elementary Alternative School 

Cross Timbers Elem 



L.E. MARSHALL CONSULTING, LLC 
POTTAWATOMIE COUNTY HMP UPDATE 2021-2026 

 

80 

This map shows the WUI of 
Konawa PS. The campus is 
indicated by the green symbol. The 
campus lies within an area that 
ranges from less than 1 house per 
40 acres (light grey) to 1 house per 
20-40 acres (lighter blue). 

 

 

 

 

 

 

 

This map shows the WUI of South Rock Creek PS. The campus is indicated by the green symbol. 
The campus lies within an area of 1 house per 2-5 acres (darker pink) to 1 house 5-10 acres (lighter 
pink). 
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Extent 

The planning area uses the Keetch-Byram Drought Index (KBDI) with Fire Danger Rating Data 
Incorporated to assess the extent of dryness across the Planning Area and categorize the risk of 
Wildfire. The planning area can experience all ranges of dryness on this index.  

The Keetch-Byram Drought Index with Fire Danger Rating Data Incorporated 

0 – 200 Soil and fuel moisture are high.  Most fuels will not readily ignite or burn.  However, with sufficient sunlight and wind, 

cured grasses and some light surface fuels will burn in spots and patches. 

200 - 400 Fires more readily burn and will carry across an area with no gaps.  Heavier fuels will still not readily ignite and burn.  

Also, expect smoldering and the resulting smoke to carry into and possibly through the night. 

400 - 600 Fire intensity begins to significantly increase.  Fires will readily burn in all directions exposing mineral soils in some 

locations.  Larger fuels may burn or smolder for several days creating possible smoke and control problems. 

600 - 800 Fires will burn to mineral soil.  Stumps will burn to the end of underground roots and spotting will be a major problem.  

Fires will burn thorough the night and heavier fuels will actively burn and contribute to fire intensity 

 
Previous Occurrences 

The fire departments across the planning area reported that wildfire response occurs regularly 
during red flag days. Asher, Bethel Acres, Brooksville, Earlsboro, Johnson, Macomb, Pink, St. 
Louis, Tribbey, and Wanette each rely on volunteer fire departments and each one respectively 
responds to approximately 50 wildfire calls annually. The fire departments for Maud, McLoud, 
Shawnee, and Tecumseh respond to approximately 150-200 wildfire calls annually. (This includes 
main response as well as mutual aid response.)  

The NWS issued the following Red Flag Watches that included the planning area between January 1, 
2011 and December 31, 2020. 

Red Flag Watches for Pottawatomie County 

Year Number of Red Flag 
Watches 

Year Number of Red Flag 
Watches 

2011 7 2017 5 

2012 4 2018 4 

2013 0 2019 0 

2014 5 2020 0 

2015 0   

2016 8   

 
The NWS issued the following Red Flag Warnings that included the planning area between January 
1, 2011 and December 31, 2020. 

Red Flag Warnings for Pottawatomie County 

Year Number of Red Flag 
Warnings 

Year Number of Red Flag 
Warnings 

2011 8 2017 6 

2012 8 2018 5 

2013 0 2019 0 

2014 8 2020 0 

2015 2   

2016 9   
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Macomb PS reported that wildfires have encroached on school property due to the lack of proper 
brush management in the area. Wildfire came within approximately 150 feet of the school gym on 
the east side and within approximately 50 feet on the south side.  

Probability 

The probability of the planning area experiencing wildfire is high.  

Vulnerability and Impact  

The planning area is vulnerable to wildfires. As with all wildfire events, smoke can also cause 
visibility issues for those fighting the fires and those traveling in the path of the smoke. Smoke 
inhalation could also be problematic for residents living downwind from the fire. Loss of property 
and loss of life can also occur with wildfires, particularly if the wind shifts significantly and changes 
the course of the fire.  

It is a vulnerability that accessing additional water for refilling water trucks becomes more difficult 
the more remote the fires are. This is particularly difficult if multiple large fires occur in times of 
drought, as potential water sources like retention or farm ponds could have little or no water. As 
the Towns of Wanette and Macomb experienced in February 2021 during the Wanette water 
outage, filling the Wanette fire trucks at Macomb caused a brief outage of Macomb’s water supply. If 
a similar situation occurred during a large wildfire response, the lagging water supply could cause 
delays in fire response. 

The following table details the vulnerability and impact each community has as it pertains to 
wildfire.  

Pottawatomie County Wildfire Vulnerability & Impact Table 

Jurisdiction Vulnerability Impact 

Pottawatomie 
County 

Unincorporated Pottawatomie County is primarily 
open wildland areas with pastureland and agricultural 
fields. These areas rely on volunteer fire departments 
to put out wildfires. Volunteer fire departments vary 
on the number of people available to fight fires, and 
these volunteers often have jobs away from the areas 
they serve.  

Response time and availability of 
the volunteer fire fighters can 
greatly vary and prolong the 
response time, causing more 
damage in unincorporated areas.  
 

Asher The brush surrounding the community is typically 
unmanaged due to the need for equipment and 
manpower. These rural areas are particularly 
vulnerable to wildfire due to the number of red cedar 
trees and volume of brush in the area. 

The town relies on a volunteer fire department for 
fire response with support response neighboring 
volunteer fire departments and Tecumseh Fire 
Department. It is a vulnerability that the town has no 
full-time firefighters. 

Red cedar trees easily ignite, and 
can explode, causing hot embers to 
quickly spread to other vegetation. 

 

The response times from 
neighboring volunteer fire 
departments and Tecumseh can 
vary and depending on the 
conditions, wildland fires can 
quickly become uncontrolled, 
causing more damage within the 
community. 
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Bethel Acres The brush surrounding the community is typically 
unmanaged due to the need for equipment and 
manpower. These rural areas are particularly 
vulnerable to wildfire due to the number of red cedar 
trees and volume of brush in the area.  

The town relies on a volunteer fire department for 
fire response with support response neighboring 
volunteer fire departments and Tecumseh Fire 
Department. It is a vulnerability that the town has no 
full-time firefighters. 

Red cedar trees easily ignite, and 
can explode, causing hot embers to 
quickly spread to other vegetation. 

 

The response times from 
neighboring volunteer fire 
departments and Tecumseh can 
vary and depending on the 
conditions, wildland fires can 
quickly become uncontrolled, 
causing more damage within the 
community. 

Brooksville The brush surrounding the community is typically 
unmanaged due to the need for equipment and 
manpower. These rural areas are particularly 
vulnerable to wildfire due to the number of red cedar 
trees and volume of brush in the area.  

The town relies on a volunteer fire department for 
fire response with support response neighboring 
volunteer fire departments and Tecumseh Fire 
Department. It is a vulnerability that the town has no 
full-time firefighters. 

Red cedar trees easily ignite, and 
can explode, causing hot embers to 
quickly spread to other vegetation. 

 

The response times from 
neighboring volunteer fire 
departments and Tecumseh can 
vary and depending on the 
conditions, wildland fires can 
quickly become uncontrolled, 
causing more damage within the 
community. 

Earlsboro  The brush surrounding the community is typically 
unmanaged due to the need for equipment and 
manpower. These rural areas are particularly 
vulnerable to wildfire due to the number of red cedar 
trees and volume of brush in the area.  

The town relies on a volunteer fire department for 
fire response with support response neighboring 
volunteer fire departments and Tecumseh Fire 
Department. It is a vulnerability that the town has no 
full-time firefighters. 

Red cedar trees easily ignite, and 
can explode, causing hot embers to 
quickly spread to other vegetation. 

 

The response times from 
neighboring volunteer fire 
departments and Tecumseh can 
vary and depending on the 
conditions, wildland fires can 
quickly become uncontrolled, 
causing more damage within the 
community. 

Johnson The town does not have its own volunteer fire 
department and relies solely on neighboring 
volunteer fire departments and the City of Shawnee 
for response.  

The response times from Shawnee 
and neighboring volunteer fire 
departments can vary and 
depending on the conditions, 
wildland fires can quickly become 
uncontrolled, causing more 
damage within the community. 

Macomb The brush surrounding the community is typically 
unmanaged due to the need for equipment and 
manpower. These rural areas are particularly 

Red cedar trees easily ignite, and 
can explode, causing hot embers to 
quickly spread to other vegetation.  
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vulnerable to wildfire due to the number of red cedar 
trees and volume of brush in the area.  

The town relies on a volunteer fire department for 
fire response with support response neighboring 
volunteer fire departments and Tecumseh Fire 
Department. It is a vulnerability that the town has no 
full-time firefighters. 

 

 
The response times from 
neighboring volunteer fire 
departments and Tecumseh can 
vary and depending on the 
conditions, wildland fires can 
quickly become uncontrolled, 
causing more damage within the 
community. 

Macomb PS Macomb PS is very close to wildland areas and has 
experienced wildfire encroaching on school property. 
It is a vulnerability that the school does not have 
defensible space from wildland area and that a lack of 
personnel makes managing the undergrowth and 
brush difficult, increasing the risk for future wildfires.  

The lack of personnel and 
equipment to clear a defensible 
space for the school grounds 
endangers school property and the 
safety and lives of students. 
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Jurisdiction Vulnerability Impact 

McLoud At the time of writing this HMP, McLoud reported to 
have had little to no public outreach on the dangers 
of wildfires, Red Flag Warnings/Watches, and 
awareness campaigns on the conditions and actions 
that are conducive to causing wildfires.  

 

A lack of public awareness on the 
dangers of wildfires can endanger 
the lives of anyone who 
encounters wildfires along rural 
roads and highways.  

Maud At the time of writing this HMP, Maud reported to 
have had little to no public outreach on the dangers 
of wildfires, Red Flag Warnings/Watches, and 
awareness campaigns on the conditions and actions 
that are conducive to causing wildfires.  

Maud provides fire response to St. Louis and it is a 
vulnerability that the Maud fire department provides 
fire response to a jurisdiction outside Maud’s primary 
district.  

A lack of public awareness on the 
dangers of wildfires can endanger 
the lives of anyone who 
encounters wildfires along rural 
roads and highways. 

Extending fire service beyond its 
primary jurisdiction adds an extra 
burden upon Maud’s response 
capability.  

Pink The brush surrounding the community is typically 
unmanaged due to the need for equipment and 
manpower. These rural areas are particularly 
vulnerable to wildfire due to the number of red cedar 
trees and volume of brush in the area. 

The town relies on a volunteer fire department for 
fire response with support response neighboring 
volunteer fire departments and Tecumseh Fire 
Department. It is a vulnerability that the town has no 
full-time firefighters. 

Red cedar trees easily ignite, and 
can explode, causing hot embers to 
quickly spread to other vegetation. 

 

The response times from 
neighboring volunteer fire 
departments and Tecumseh can 
vary and depending on the 
conditions, wildland fires can 
quickly become uncontrolled, 
causing more damage within the 
community. 

St. Louis The town does not have a volunteer fire department 
and solely relies on Asher and Maud for fire response. 
The lack of any trained volunteer fire fighters is a 
vulnerability for this community. 

The response time from Asher and 
Maud can vary and depending on 
the conditions, wildland fires can 
quickly become uncontrolled, 
causing more damage within the 
community.  

Shawnee At the time of writing this HMP, Shawnee reported to 
have had little to no public outreach on the dangers 
of wildfires, Red Flag Warnings/Watches, and 
awareness campaigns on the conditions and actions 
that are conducive to causing wildfires.  
 
Shawnee provides fire response to Johnson and it is a 
vulnerability that the Shawnee fire department 
provides fire response to a jurisdiction outside 
Shawnee’s primary district. 

A lack of public awareness on the 
dangers of wildfires can endanger 
the lives of anyone who 
encounters wildfires along rural 
roads and highways. 

Extending fire service beyond its 
primary jurisdiction adds an extra 
burden upon Shawnee’s response 
capability. 

Tecumseh At the time of writing this HMP, Tecumseh reported 
to have had little to no public outreach on the 
dangers of wildfires, Red Flag Warnings/Watches, and 
awareness campaigns on the conditions and actions 
that are conducive to causing wildfires.  

A lack of public awareness on the 
dangers of wildfires can endanger 
the lives of anyone who 
encounters wildfires along rural 
roads and highways. 
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Tribbey The brush surrounding the community is typically 
unmanaged due to the need for equipment and 
manpower. These rural areas are particularly 
vulnerable to wildfire due to the number of red cedar 
trees and volume of brush in the area.  

The town relies on a volunteer fire department for 
fire response with support response neighboring 
volunteer fire departments and Tecumseh Fire 
Department. It is a vulnerability that the town has no 
full-time firefighters. 

Red cedar trees easily ignite, and 
can explode, causing hot embers to 
quickly spread to other vegetation. 

 

The response times from 
neighboring volunteer fire 
departments and Tecumseh can 
vary and depending on the 
conditions, wildland fires can 
quickly become uncontrolled, 
causing more damage within the 
community. 

Wanette The brush surrounding the community is typically 
unmanaged due to the need for equipment and 
manpower. These rural areas are particularly 
vulnerable to wildfire due to the number of red cedar 
trees and volume of brush in the area.  

The town relies on a volunteer fire department for 
fire response with support response neighboring 
volunteer fire departments and Tecumseh Fire 
Department. It is a vulnerability that the town has no 
full-time firefighters. 

Red cedar trees easily ignite, and 
can explode, causing hot embers to 
quickly spread to other vegetation. 

 

The response times from 
neighboring volunteer fire 
departments and Tecumseh can 
vary and depending on the 
conditions, wildland fires can 
quickly become uncontrolled, 
causing more damage within the 
community. 

  



L.E. MARSHALL CONSULTING, LLC 
POTTAWATOMIE COUNTY HMP UPDATE 2021-2026 

 

87 

Jurisdiction Vulnerability Impact 

Asher PS, Bethel 
Acres PS, Dale 
PS, Earlsboro PS, 
Grove PS, 
Konawa PS, 
Maud PS, 
McLoud PS, 
Meeker PS, N. 
Rock Creek PS, 
Pleasant Grove 
PS, Shawnee PS, 
S. Rock Creek PS, 
Tecumseh PS, 
Wanette PS 

None of these school buildings/campuses are in areas 
where wildfires are a particular concern. However, all 
of the school districts have bus routes that extend 
into the rural areas of the planning area. While 
annual training requirements for bus drivers are met, 
these schools reported that no additional training 
regarding wildfires encountered along bus routes is 
conducted. 

A lack of knowledge for newly 
hired or inexperienced bus drivers 
regarding wildfires could 
potentially endanger students’ 
safety if a bus continues down a 
road with poor visibility due to 
smoke in the area from wildfires. 
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3.4.11 WINTER STORM  

Description 

Winter storms can be incredibly difficult to predict since they usually involve any combination of 
precipitation, including snow, sleet, and freezing rain. A severe winter storm can range from 
freezing rain or sleet to moderate snow over a few hours, or it might develop into blizzard 
conditions and extremely cold temperatures that last several days. The effects of the winter storm 
can also widely vary depending on the ground temperatures and atmospheric conditions.  

Location 
The planning area experiences winter storms.  

Extent 
The planning area uses several tools to categorize the severity of winter weather. As shown by the data, the 
types of winter weather (and/or precipitation) vary from year to year, but it can be expected that the 
planning area can experience a combination of at least two types of winter weather annually. For example, 
extremely cold wind chill and snow, snow and ice, freezing rain and high winds, etc. The severity of winter 
weather depends on climatological factors and winter weather varies greatly from year to year.  

Snow: The following snow tables are based on data collected from 1960-1961 to 2017-2018 and show the 
average 1-Day and 3-Day snow totals. As shown by both, the planning area experiences the most snowfall 
from December to February annually. The amount of snowfall varies from year to year depending on the 
overall climatological conditions. This data is included to show that the expected snowfall varies greatly from 
year to year.21   

 

 
21 https://mrcc.illinois.edu/gismaps/snowclimatology.htm 
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Extreme Cold: The planning area experiences typically between 6-10 days annually with 
temperatures below 32 degrees Fahrenheit. While very rare, temperatures as low as -8 degrees 
(Fahrenheit) on December 23, 1989; -11 degrees F on January 19, 1892; and -17 degrees F on 
February 12, 1899 have been documented.27 The planning area expects to experience 
approximately the same number of days annually with temperatures below 32 degrees, though it 
can vary from year to 
year.  

Wind chill: Based on data 
from 1973-2019, these 
maps show that the 
planning area lies within 
a climatological region 
where higher wind chill 
temperatures have been 
documented at 30 
degrees F for 1 or more 
hours per day for an 
average of 84 to 112 days 
annually.  
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This second map following shows that the planning area has documented wind chill temperatures 
at 0 degrees F, but usually only for brief periods, usually less than 24 hours at a time.28 The planning 
area can expect to have 3 to 7 days annually with wind chill temperatures at 0 degrees.  

 

 

 

 

 

 

 

 

 

 

 

 

This third map following shows 
that the planning area has 
documented wind chill 
temperatures at -20 degrees F, 
but usually only for brief periods, 
usually less than 24 hours at a 
time. The planning area can 
expect to have 0 to 1 day annually 
with wind chill temperatures this 
low.22 

 

 

 

 

 
22 https://mrcc.illinois.edu/clim/windChill/index.jsp# 



L.E. MARSHALL CONSULTING, LLC 
POTTAWATOMIE COUNTY HMP UPDATE 2021-2026 

 

91 

Ice: The planning area uses the Sperry-Piltz Ice Accumulation (SPIA) Index as a guide to categorize 
the severity of damage from ice storms. The planning area typically experiences a range from levels 
0 to 4 on this index. However, it can experience any level on this index. At the time of writing this 
HMP, the planning area experienced an unseasonal level 4 ice storm; some residents experienced 
power outages between 7 to 14 days.  
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Previous Occurrences 

Between January 1, 2011 and December 31, 2020, the planning area has experienced eleven (11) 
winter weather events as documented by NCDC/NOAA.23 The event that occurred on January 31-
February 1, 2011 is listed here as one event. The winter weather event of October 26-28, 2020 has 
not been added to the NCDC/NOAA database, but is included here as the planning area was part of 
that disaster event. The extreme cold temperature event of February 2021 is also listed as several 
of the participating jurisdictions experienced water outages and power outages due to the 
prolonged extremely cold temperatures. 

Date  Precipitation/Event Details 

January 31, 2011-
February 1, 2011 

Wind gusts over 45 mph, thunder sleet storm, 6” of snow across the general area, 9” of 
snow measured east of Shawnee 

February 4, 2011 2”-3” of snow measured in Shawnee 

February 8, 2011 2”-4” of snow across Pottawatomie County; 3” in Shawnee and Tecumseh; wind gusts 
over 25 mph reducing visibility and causing blowing and drifting of snow 

February 25, 2013 Up to an inch of snow south of Shawnee, but little accumulation county wide 

December 5, 2013 Light freezing rain and sleet that transitioned to snow overnight. Shawnee measured 5” of 
snow and 1” of sleet 

February 2, 2014 4” of snow reported in Shawnee 

February 22, 2015 1” of snow reported in Wanette 

February 27, 2015 2” to 3” fell across Pottawatomie County and Shawnee reported 3.5” of snow 

March 4, 2015 Light freezing rain, sleet, transitioning to snow; Shawnee and Tecumseh had 1.5” to 2” 
snow 

February 6, 2018 Patchy freezing drizzle resulted in a fatal car crash near Asher 

October 26-28, 
2020 

Freezing rain accumulated from .1” to .3” across the planning area over the 3-day period. 
Power outages resulted from broken tree limbs falling on powerlines. Damage estimates 
to date total $2,950,000. 

February 14-16 
2021 

Record breaking cold with wind chills of -20 degrees and as low as -30 degrees reported. 
Coldest temperatures were recorded on February 15. 

 
The NWS issued the following Freeze Warnings that included the planning area between January 
1, 2011 and April 21, 2021. 

Year Number of Freeze Warnings Year Number of Freeze Warnings 

2011 2 2017 1 

2012 3 2018 7 

2013 4 2019 3 

2014 1 2020 2 

2015 1 2021 1 (to date) 

2016 4   

The NWS issued the following Freeze Watches that included the planning area between January 1, 
2011 and April 21, 2021. 

Year Number of Freeze Watches Year Number of Freeze Watches 

2011 2 2017 1 

2012 2 2018 3 

2013 2 2019 2 

2014 2 2020 1 

2015 1 2021 1 (to date) 

2016 2   

 

 
23  
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The NWS issued the following winter weather related advisories, warnings, and watches that 
included the planning area between January 1, 2011 and April 21, 2021.  

Year Phenomena Type Issued Number Issued 

2011 Blizzard Warning 1 

2011 Freezing Rain Advisory 1 

2011 Wind Chill Advisory 2 

2011 Winter Storm Watch 2 

2011 Winter Weather Advisory 2 

2011 Winter Storm Warning 2 

2011 Frost Advisory 2 

2012 Frost Advisory 1 

2012 Freezing Fog Advisory 1 

2012 Winter Storm Warning 2 

2012 Winter Storm Watch 1 

2012 Winter Weather Advisory 2 

2013 Freezing Fog  Advisory 2 

2013 Frost Advisory 4 

2013 Hard Freeze Warning 1 

2013 Ice Storm Warning 1 

2013 Winter Storm Warning 2 

2013 Winter Storm Watch 2 

2013 Winter Weather  Advisory 7 

2014 Freezing Fog Advisory 1 

2014 Hard Freeze Watch 1 

2014 Hard Freeze Warning 1 

2014 Winter Weather Advisory 9 

2014 Wind Chill Advisory 4 

2015 Ice Storm Warning 1 

2015 Winter Storm Warning 1 

2015 Winter Weather Advisory 11 

2015 Winter Storm Watch 1 

2016 Frost Advisory 2 

2016 Wind Chill Advisory 1 

2016 Winter Weather Advisory 2 

2017 Freezing Rain Advisory 1 

2017 Ice Storm Warning 1 

2017 Winter Storm Warning 1 

2017 Winter Storm Watch 1 

2017 Winter Weather Advisory 4 

2018 Wind Chill Advisory 2 

2018 Winter Weather Advisory 6 

2018 Winter Storm Warning 1 

2018 Winter Storm Watch 1 

2019 Frost Advisory 1 

2019 Wind Chill Advisory 1 

2019 Winter Storm Warning 1 

2019 Winter Storm Watch 1 

2019 Winter Weather Advisory 8 

2020 Ice Storm Warning 1 

2020 Winter Storm Warning 1 

2020 Winter Weather Advisory 5 

2020 Winter Storm Watch 1 

2021 Wind Chill Warning 1 

2021 Winter Storm Warning 2 

2021 Winter Weather Advisory 4 

2021 Winter Storm Watch 2 
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Konawa PS reported that a transformer blew in the October 26-28, 2020 winter storm and the 
school was without power for 5 days.  

Due to the extreme cold temperatures across the region, the planning area experienced some 
unusual circumstances in February 2021. The City of Shawnee had water mains break due to the 
extreme low temperatures and some residents went without water for 10 days. The city incurred 
$200,000 in repairs and economic losses.  

During that same extremely cold weather event, Macomb, Tribbey, Wanette, Asher, Pink, 
unincorporated Pott Co. experienced water outages due to a 6” valve failure due to the extreme 
cold temperatures at the Atoka Water Line* ancillary facility. Wanette and Asher were severely 
affected. Wanette and Asher reported a 10-day water outage due to water towers freezing and the 
freezing of equipment on the Atoka water line.  

*Atoka Line: The current Atoka water pipeline is a 60” wide concrete pipeline that has ancillary 
facilities along the 100 miles between Atoka, Oklahoma and Lake Stanley Draper in Oklahoma 
City.24  One of the ancillary facilities is located in Macomb and the Citizen Potawatomi Nation (CPN) 
water district processes water for sale and distribution to the town of Wanette and other 
jurisdictions in the planning area. This map shows the planning area and how the Atoka pipeline 
crosses it.  

 
24 The Oklahoman. https://www.oklahoman.com/article/5551583/citys-water-pipeline-from-southeast-
oklahoma-could-cross-beneath-south-canadian-river 

Pottawatomie 
County 
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Probability 

The probability of the planning area experiencing winter weather is high.  

Vulnerability and Impact 

The entire planning area is vulnerable to the effects of extremely cold temperatures. The ice storm 
of October 26-28, 2020 and the extreme cold event of February 14-16, 2021 while very rare, 
revealed that the entire planning area had a general lack of preparedness. Rolling blackouts and 
brownouts occurred due to the utility companies’ equipment not being able to withstand the 
prolonged cold and added demands. Critical services, emergency response, and commuting were 
delayed due to icy road conditions. School operations were delayed or cancelled. Since the planning 
area experiences a wide range of winter weather that varies greatly year to year, more can be done 
to utilize existing social media platforms and websites to educate the public on winter 
preparedness. 

A critical vulnerability that the planning area realized is that the water processing infrastructure, 
water lines, and water storage towers/tanks were not resilient enough to withstand the 
extraordinarily cold temperatures that occurred between February 14-16, 2021. As mentioned in 
“Previous Occurrences,” the towns of Asher and Wanette both experienced a 10-day water outage 
due to the freezing temperatures causing infrastructure to fail. The water towers, gaskets, and 
valves froze in the extreme cold. During the outages, the Wanette fire department had to fill their 
trucks in Macomb, and filling the trucks caused the residual effect of a brief water shortage in 
Macomb due to the lag of the water supply replenishing itself. The water outages and subsequent 
repairs caused economic loss to the towns, and residents had to find alternatives for potable water 
during that timeframe. Shawnee also experienced a 10-day water outage due to a water main 
breaking. The city’s outflow was three times the usual amount used in the same time period, and 
consequently, the city’s chemical storage supply was also used at the same rate to keep up with the 
outflow. Shawnee also discovered that the city did not have adequate water storage tankers for 
emergency use and insufficient industrial heaters in an attempt to keep water pipes and 
infrastructure from freezing up.  

These events resulted in an economic loss to Asher, Macomb, Shawnee, and Wanette. It is a 
vulnerability that back up water supplies were unavailable and insufficient to keep up with 
demand.  
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Vulnerability & Impact Table for Pottawatomie County 

Jurisdiction Vulnerability Impact 

Pottawatomie County At the time of writing this HMP, the county 
had little to no public outreach/ awareness 
on the dangers associated with winter 
weather or educating the public on how to 
better prepare for extreme winter weather 
throughout the planning area. Since the 
planning area experiences a wide range of 
winter weather that varies greatly year to 
year, educating the public regarding the 
dangers associated with winter weather 
remains vitally important. 

 

A lack of public awareness on the 
effects of winter weather and 
preparedness leads to more people 
being endangering their lives by the 
improper use of alternative heat 
sources and/or carbon monoxide 
poisoning. The county needs to build 
upon any public outreach campaigns/ 
educational campaigns on its 
respective social media platforms to 
reach residents who might not 
otherwise receive the information. 

Asher The water supply infrastructure cannot 
adequately withstand extreme cold 
temperatures. The water towers, gaskets, 
and valves can freeze in the extreme cold 
and this causes the water supply to be cut 
off. The town has no back up water supply.  

 

Having a water supply infrastructure 
that is prone to failure during extreme 
cold temperatures leaves residents 
vulnerable during Winter Storm events. 
These outages can last for multiple 
days, which causes additional 
hardships for residents, which can 
result in possible displacement.  

Bethel Acres The Bethel Acres fire department has a 
social media page; however, there is a lack 
of education provided to residents on winter 
weather preparedness, and the town does 
not utilize any social media or 
communication methods to provide critical 
information on how to prepare residents for 
prolonged utility outages due to winter 
storm events.  

A lack of citizen preparedness increases 
risk of death and injury during winter 
storm events, and increases the 
demand for emergency response. 

Brooksville The town’s two wells for the community 
water supply are vulnerable to freezing 
during extremely cold weather. The town 
has no backup water supply to rely on in 
extremely cold temperatures.  

When the water supply fails, the town 
has no backup source. If the water 
supply fails during extremely cold 
temperatures, residents will need to 
find alternative water sources.  

Earlsboro  Earlsboro has social media pages that 
notifies the public of community events. 
However, there is a lack of using these 
platforms as a means for educating the 
residents on winter weather preparedness 
or provide critical information on how to 
prepare for prolonged utility outages due to 
winter storm events. 

A lack of citizen preparedness increases 
risk of death and injury during winter 
storm events, and increases the 
demand for emergency response. 

Johnson There is a lack of education provided to 
residents on winter weather preparedness, 
and the town does not utilize any social 
media or communication methods to 
provide critical information on how to 
prepare residents for prolonged utility 
outages due to winter storm events.  

A lack of citizen preparedness increases 
risk of death and injury during winter 
storm events, and increases the 
demand for emergency response. 
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Jurisdiction Vulnerability Impact 

Macomb There is a lack of education provided to 
residents on winter weather preparedness, 
and the town does not utilize any social 
media to provide critical information on how 
to prepare residents for prolonged utility 
outages due to winter storm events.  

A lack of citizen preparedness increases 
the risk of death and injury during 
winter storm events, and increases the 
demand for emergency services. 

Maud There is a lack of education provided to 
residents on winter weather preparedness, 
and the town does not utilize any social 
media or communication methods to 
provide critical information on how to 
prepare residents for prolonged utility 
outages due to winter storm events.  

A lack of citizen preparedness increases 
risk of death and injury during winter 
storm events, and increases the 
demand for emergency response. 

McLoud There is a lack of education provided to 
residents on winter weather preparedness, 
and the town does not utilize social media 
to provide critical information on how to 
prepare residents for prolonged utility 
outages due to winter storm events.  

A lack of citizen preparedness increases 
risk of death and injury during winter 
storm events, and increases the 
demand for emergency response. 

Pink  Pink has an established social media 
presence; however, there is a lack of 
education provided to residents on winter 
weather preparedness to provide critical 
information on how to prepare residents for 
prolonged utility outages due to winter 
storm events.  

A lack of citizen preparedness increases 
risk of death and injury during winter 
storm events, and increases the 
demand for emergency response. 

St. Louis There is a lack of education provided to 
residents on winter weather preparedness, 
and the town does not utilize any social 
media and communication methods to 
provide critical information on how to 
prepare residents for prolonged utility 
outages due to winter storm events.  

A lack of citizen preparedness increases 
risk of death and injury during winter 
storm events, and increases the 
demand for emergency response. 

Shawnee The city’s water infrastructure is vulnerable 
to the extremely cold temperatures in a 
winter storm event. The water mains could 
not withstand the extreme cold and caused 
a multiple day water outage for residents. 
Shawnee’s chemical storage vulnerable to 
being depleted in winter weather events 
when the city’s outflow demand is strained 
due to infrastructure failing in cold 
temperatures and residents’ increased 
demand. 

The water line break caused an outflow 
3 times the usual volume and caused 
the chemical storage for water 
processing to be used faster than the 
usual amount also. The inability of the 
water supply infrastructure to 
withstand the extremely cold 
temperatures caused the water 
infrastructure to fail. The lack of 
sufficient chemical storage could result 
in lower quality water for residents, 
potentially endangering the health of 
residents. 
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Jurisdiction Vulnerability Impact 

Tecumseh Tecumseh has established a social media 
presence; however, there is a lack of 
education provided to residents on winter 
weather preparedness and to provide 
critical information on how to prepare 
residents for prolonged utility outages due 
to winter storm events.  

A lack of citizen preparedness increases 
risk of death and injury during winter 
storm events, and increases the 
demand for emergency response. 

Tribbey Tribbey has established a social media 
presence; however, there is a lack of 
education provided to residents on winter 
weather preparedness and provide critical 
information on how to prepare residents for 
prolonged utility outages due to winter 
storm events.  

A lack of citizen preparedness increases 
risk of death and injury during winter 
storm events, and increases the 
demand for emergency response. 

Wanette The water towers, gaskets, and valves 
cannot withstand the extremely cold 
temperatures, causing the infrastructure to 
fail and the water supply to freeze. The 
town has no back up water supply for 
residents or for emergency response. 

 

 
Wanette has a social media presence 
established; however, there is a lack of 
education provided to residents on winter 
weather preparedness, and associated 
dangers that come with using alternative 
heat sources and carbon monoxide 
poisoning.  

 

The lack of a back up water supply 
caused the residents to find alternative 
water supplies during the 10-day water 
outage. Wanette’s need for a backup 
water supply not only impacts 
residents’ need for water, but also the 
need for adequate water storage to 
respond to any fires that coincide with 
a water outage.  

A lack of citizen preparedness increases 
risk of death and injury during winter 
storm events, and increases the 
demand for emergency response. It 
can also result in the destruction of 
property if alternative heat sources are 
improperly used during winter storm 
events.  

 

Bethel Acres PS, Dale, 
PS, Earlsboro PS, 
Grove PS, Konawa PS, 
Macomb PS, Maud PS, 
McLoud PS, Meeker 
PS, N. Rock Creek PS, 
Pleasant Grove PS, 
Shawnee PS, 
Tecumseh PS, 
Wanette PS 

There is a lack of education for winter 
preparedness and the schools need to build 
upon educating the staff and student 
populations on winter preparedness.  

A lack of citizen preparedness increases 
risk of death and injury during winter 
storm events, and increases the 
demand for emergency response. 
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3.5 REPETITIVE AND SEVERE REPETITIVE LOSS STRUCTURES IN 
PLANNING AREA 

As required to participate in the NFIP according to 44 CFR 60.1, the some jurisdictions have 
adopted a floodplain ordinance and regulations that govern the Special Flood Hazard Area as 
determined by FEMA Flood Insurance Rate Maps. These jurisdictions require the governing body to 
issue and maintain floodplain permits, development standards and approve or reject any 
construction in the special flood plain area. Any new development or construction within floodplain 
areas are required to follow NFIP guidelines and obtain permits as enforced by each local 
jurisdiction. Additionally, floodplain administrators are required to have annual training and 
accreditation by state statute. These jurisdictions are detailed in Section 4.2. 

The tables below show the number of repetitive loss and severe repetitive loss properties within 
the planning area and also includes the types of structure, (residential, commercial, or 
institutional). The following definitions explain what is considered repetitive and severe repetitive 
losses.  

The following information was provided by FEMA; it is current NFIP data as of May 20, 2021. It 
includes all repetitive loss and severe repetitive loss on file as provided by FEMA.  

The estimated number of Repetitive and Severe Repetitive Loss Properties in the planning area are 
as follows: 

Repetitive Loss Properties - those properties for which two or more losses of at least $1,000 each 
have been paid under the National Flood Insurance Program (NFIP) within any 10‐year period 
since 1978. 

Jurisdiction Repetitive Loss Residential Industrial Commercial 

Pottawatomie 
County 
(400496) 

10 10 0 0 

Bethel Acres 
(400346) 

1 1 0 0 

Brooksville 
(400469) 

1 1 0 0 

McLoud 
(400398) 

3 3 0 0 

Shawnee 
(400178) 

8 8 0 0 

Tecumseh 
(400179) 

4 2 0 2 
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Severe Repetitive Loss Properties - residential properties that have at least four NFIP payments 
over $5,000 each and the cumulative amount of such claims exceeds $20,000, or at least two 

separate claims payments with the cumulative amount exceeding the market value of the building. 

The information was provided by the Oklahoma Water Resources Board who collects information 
from the NFIP program and FEMA. See Section 4.2 for more details regarding the jurisdictions’ NFIP 
Participation. 

 

Jurisdiction Severe Repetitive 
Loss 

Residential  Industrial Commercial 

Pottawatomie 
County 
(400496) 

1 1 0 0 

Shawnee 
(400178) 

2 2 0 0 

 

  


