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Chapter 1:
Introduction

1.1 About the Plan
This document is the fi rst phase of a multi-hazard mitigation plan for Tulsa County and the jurisdictions par-
ticipating in this plan.  It is a strategic planning guide developed in fulfi llment of the Hazard Mitigation Grant 
Program requirements of the Federal Emergency Management Agency (FEMA), according to the Stafford Disas-
ter Relief and Emergency Assistance Act.  This act provides federal assistance to state and local governments to 
alleviate suffering and damage from disasters. It broadens existing relief programs to encourage disaster prepared-
ness plans and programs, coordination and responsiveness, insurance coverage, and hazard mitigation measures.

This plan fulfi lls requirements for the Hazard Mitigation Grant Program (HMGP).  The plan addresses natural 
hazards and hazardous materials events.

1.1.1 Purpose
The purpose of this plan is to:

 1. Provide an overview of Tulsa County, its regulations and its plans (Chapter 1)

 2. Outline the Planning Process used in completing this Multi-Hazard Mitigation Plan (Chapter 2)

 3. Identify and assess the hazards that may pose threats to citizens and property (Chapter 3)

 4. Evaluate mitigation measures that should be undertaken to protect citizens and property (Chapter 4)

 5. Outline a strategy for implementation of mitigation projects (Chapter 5)

 6. Provide methodology for the plan’s maintenance and adoption (Chapter 6)

The objective of this plan is to provide guidance for hazard mitigation activities for the next fi ve years.  It will 
ensure that Tulsa County and other participating jurisdictions, including school districts, implement activities that 
are most effective and appropriate for mitigating natural hazards and hazardous materials incidents.

1.1.2 Scope 
The scope of the Tulsa County Multi-Hazard Mitigation Plan is county-wide.  The plan addresses natural hazards 
as well as hazardous-materials events deemed to be a threat to Tulsa County and the participating communities 
and schools.  Both short-term and long-term hazard mitigation opportunities are addressed beyond existing feder-
al, state, and local funding programs.  

The jurisdictions participating in this plan are Tulsa County, three communities, and six schools.
The communities are:
 • City of Bixby
 • City of Jenks
 • Town of Sperry
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The schools are:
 • Berryhill Public Schools
 • Bixby Public Schools
 • Jenks Public Schools
 • Liberty Public Schools
 • Keystone Public Schools
 • Sperry Public Schools

Berryhill Public Schools has fi ve schools on one campus; Bixby Public Schools has nine schools on fi ve campus-
es; Jenks Public Schools has 11 schools on 8 campuses; Keystone Public Schools has one school; Liberty Public 
Schools has three schools on one campus; and Sperry Public Schools has four schools on two campuses.



1.1.3 Authority 
Section 409 of the Robert T. Stafford Disaster Relief and Emergency Assistance Act, (Public Law 93-288, as 
amended), Title 44 CFR, as amended by Section 102 of the Disaster Mitigation Act of  2000, provides the frame-
work for state and local governments to evaluate and mitigate all hazards as a condition of receiving federal 
disaster assistance.

1.1.4 Funding 
Funding for the Tulsa County Multi-Hazard Mitigation Plan was provided by a grant from FEMA and Oklahoma 
Emergency Management (OEM).  This is a 75% FEMA grant through the OEM, with a 25% local share match 
requirement.  The HMGP grant number is FEMA-4256-DR-OK-007.

1.1.5 Major Disaster Declarations 
The previous Tulsa County Hazard Mitigation Plan was approved February 9, 2016.  Since then, there has been 
zero federally declared disasters in Tulsa County.

1.1.6 Goals 
The goals for the Tulsa County Multi-Hazard Mitigation Plan were 
developed by the Tulsa County Hazard Mitigation Planning Committee 
(TCHMPC), with input from adjacent jurisdictions, agencies, and 
interested citizens.  The local goals were developed taking into account 
the hazard mitigation strategies and goals of the federal and state 
governments. 

National Mitigation Strategy and Goal
FEMA has developed ten fundamental principles for the nation’s mitigation strategy:
   1. Risk reduction measures ensure long-term economic success for the community as a whole, rather
       than short-term benefi ts for special interests.
   2. Risk reduction measures for one natural hazard must be compatible with risk reduction measures for
           other natural hazards.
   3. Risk reduction measures must be evaluated to achieve the best mix for a given location.
   4. Risk reduction measures for natural hazards must be compatible with risk reduction measures for 
       technological hazards, and vice versa.
   5. All mitigation is local.
   6. Emphasizing proactive mitigation before emergency response can reduce disaster costs and the 
       impacts of natural hazards.  Both pre-disaster (preventive) and post-disaster (corrective) mitigation 
       is needed.
   7. Hazard identifi cation and risk assessment are the cornerstones of mitigation.
   8. Building new federal-state-local partnerships and public-private partnerships is the most effective
       means of implementing measures to reduce the impacts of natural hazards.
   9. Those who knowingly choose to assume greater risk must accept responsibility for that choice.
 10. Risk reduction measures for natural hazards must be compatible with the protection of natural and
       cultural resources.

FEMA’s goal is to:
 1. Substantially increase public awareness of natural hazard risk so that the public insists on having safer
     communities in which to live and work
 2. Signifi cantly reduce the risk of loss of life, injuries, economic costs, and destruction of natural and
     cultural resources that result from natural hazards
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Element C3
The hazard mitigation strategy shall 
include a description of mitigation goals 
to reduce or avoid long-term 
vulnerabilities to the identifi ed hazards.
44 CFR §201.6(c)(3)(i)
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State of Oklahoma Mitigation Strategy and Goals
The State of Oklahoma has developed a Standard Hazards Mitigation Plan to guide all levels of government, busi-
ness, and the public to reduce or eliminate the effects of natural disasters.  The goals of the plan are:
 1. To protect life
 2. To protect property
 3. To protect the environment
 4. To increase public preparedness for disasters

The Tulsa County and participating jurisdictions’ Goal
To improve the safety and well-being of the citizens residing and working in Tulsa County, the City of Bixby, 
the City of Jenks, the Town of Sperry, Berryhill Public Schools, Bixby Public Schools, Jenks Public Schools, 
Keystone Public Schools, Liberty Public Schools, and Sperry Public Schools, by reducing the potential of death, 
injury, property damage, environmental and other losses from natural and technological hazards.

Goals for mitigation of each of the hazards are presented in Chapter 4.

1.1.7 Point of Contact 
The primary point of contact for information regarding this plan is:

 Joe Kralicek
 Director
 Tulsa Area Emergency Management Agency
 600 Civic Center, E.O.C.
 Tulsa, OK  74103
 (918) 596-9891
 jkralicek@tulsacounty.org
 
 The secondary point of contact is:
 Tony Roda
 Deputy Director
 Tulsa Area Emergency Management Agency
 600 Civic Center, E.O.C.
 Tulsa, OK  74103
 (918) 596-9891
 troda@tulsacounty.org

 Plan Update Contractor was:
 INCOG
 2 W Second Street, #800
 Tulsa, OK  74103
 Justin Dowd
 (918) 579-9440
 jdowd@incog.org
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1.2 COMMUNITY DESCRIPTION
Like most counties in the region, Tulsa County is faced with a variety of hazards, both natural and man-made.  
Any part of the county may be impacted by high winds, hail, extreme heat, severe winter storms, tornados, haz-
ardous materials events, and other hazards.  With some hazards such as fl ooding, dam break, wildfi res and expan-
sive soils, the areas most at risk have been mapped.

1.2.1 Geography
Tulsa County is located in northeast Oklahoma and intersected by the Arkansas River.  Tulsa County encompasses 
587 square miles and the terrain is generally fl at to mildly sloping toward the river.  Tulsa County is bordered by 
Washington County to the north, Rogers County to the northeast, Wagoner County to the southeast, Okmulgee 
County to the south, Creek County to the southwest, and Pawnee County and Osage County to the northwest.

1.2.2 Climate
The Tulsa County climate is essentially continental, characterized by rapid changes in temperature.  The winter 
months are usually mild and the summer months are hot.  Temperatures of 100 degrees or higher are often experi-
enced from late July to early September.  January’s average low temperature is 26.6 degrees Fahrenheit and July’s 
average high is 94.2 degrees Fahrenheit.  Tulsa County will receive a wide variety of precipitation throughout any 
given year.  The average annual rainfall is 40.3 inches.

1.2.3 History
Located on the banks of the Arkansas River on lands that were once part of the Creek and Cherokee nations, Tulsa 
County was created at statehood and took its name from the town of Tulsa in the Creek Nation, Indian Territory.  
The name, Tulsa, is derived from Tulsey Town, an old Creek settlement in Alabama.

1.2.4 Population and Demographics 
According to the U.S. Census 2016 American Community Survey 1-year estimates, Tulsa County had a popula-
tion of 642,940.  The median age is 35.5 years.  Twenty-four and half percent of the population is under 18 years 
and 13.5 percent is 65 years or older.  Older populations are more vulnerable to certain hazards, such as extreme 
heat and cold.  Map Number 2 in Appendix 1 shows the age 65 and older areas.  The median household income 
in Tulsa County is $51,325.  In the County, 12.7 percent of households had income below $15,000.  Low-in-
come populations are also more vulnerable to extreme temperatures since they may not have the means to protect 
themselves from extreme heat and cold.  The low-moderate income populations are shown on Map Number 3 in 
Appendix 1.  The racial makeup of the County was 69% White, 10% African American, 5% Native American, 3% 
Asian, less than 0.5% Pacifi c Islander, 4% of another race, and 8% from two or more races.

1.2.5 Local Utilities — Lifelines 
Lifelines are defi ned as those infrastructure facilities that are essential to the function of the community and the 
well-being of its residents.  They generally include transportation and utility systems.  Transportation systems 
include interstates, US and state highways, and railroads.  Utility systems include electric power, gas and liquid 
fuels, telecommunications, water, and wastewater.  The following table shows utilities and the companies that 
service Tulsa County.



Tulsa County Multi-Jurisdiction • 6 • Multi-Hazard Mitigation Plan

Table 1-3: 
Utility Suppliers for Tulsa County 

Utility Supplier 

Electric 
AEP/PSO
OG&E 
East Central Electric 

Water

City of Broken Arrow 
City of Collinsville 
City of Jenks 
City of Sand Springs 
City of Skiatook 
City of Tulsa 
Creek County RWD #2 
Tulsa County RWD #1 
Tulsa County RWD #2 
Tulsa County RWD #3 
Tulsa County RWD #4 
Washington County RWD #3

Sewage Treatment 

City of Broken Arrow 
City of Bixby 
City of Collinsville 
City of Glenpool 
City of Jenks 
City of Owasso 
City of Sand Springs 
City of Skiatook 
City of Tulsa 
Town of Sperry

Natural Gas Oklahoma Natural Gas Company

Telephone
(including Cellular) 

SBC
Sprint 
Verizon
AT&T 
US Cellular 
T-Mobile
Cox
Bixby Telephone

Railroad

BNSF Railroad 
Sand Springs Railroad 
Union Pacific Railroad 
South Kansas & Oklahoma Railroad 

1.2.6 Economy 
According to the U.S. Census 2016 American Community Survey 1-year estimates, in Tulsa County, 67% of the 
population 16 years and older were employed.  Of the people employed, 76% were private wage and salary work-
ers, 10% were federal, state, or local government workers, and 5% were self-employed in their own unincorporat-
ed business.  The median household income in Tulsa County was $51,325.



Tulsa County Multi-Jurisdiction • 7 • Multi-Hazard Mitigation Plan

1.2.7 Industry
The larger employers in unincorporated Tulsa County and the participating communities are: 
 American Airlines
 EDS
 Bama Industries
 Holly Industries Oil Refi nery
 Macy’s Fulfi llment Center
 Cherokee Industrial Park, including Whirlpool Corporation and NORDAM Group
 AEP Power Plant
 Kimberly Clark
 Tulsa Winch

1.2.8 Future Development
Outside of the large communities in Tulsa County, growth continues at a moderate pace.  Nine residential subdivi-
sions were developed from 2010 through 2017 and four commercial developments have been developed or are in 
the process of being developed during this time period.  
 Growth Trends:

The Oklahoma Department of Commerce estimates that unincorporated Tulsa County will continue to grow at 
0.84% per year over the next 65 years.  Residential development activity will be concentrated in and around the 
larger communities of Tulsa and Broken Arrow, and commercial development activity is forecast to occur primari-
ly along SH 75 north of the City of Tulsa.

1.3 REGULATORY FRAMEWORK 
Tulsa County is bound by Title 19, Oklahoma Statutes (Counties).  The 
City of Bixby, City of Jenks, and Town of Sperry are bound by Title 11, 
Oklahoma Statutes (Cities & Towns).  The six Public Schools are bound 
by Oklahoma Statute Title 70 (Schools), as well as state and federal laws 
as they relate to public schools.  The Tulsa County resolutions, City of 
Bixby ordinances, City of Jenks ordinances, and Town of Sperry 
ordinances, allow for and prescribe the methods for changing their 
existing codes, policies, and programs.

This section contains a summary of the current ordinances for land use, 
zoning, subdivision, and fl oodplains in Tulsa County, City of Bixby, City of Jenks, and Town of Sperry.  These 
were reviewed by the Tulsa County Hazard Mitigation Planning Committee.  It also lists the current building 
codes and fi re insurance rating.

1.3.1 Comprehensive Planning and Zoning
Tulsa County:
The unincorporated portion of Tulsa County has comprehensive plans for three areas:  North County Comprehen-
sive Plan; Tulsa County District 9 Plan (bounded by the Arkansas River on the north and east, by I-44 and Tulsa 
County line on the south, by 65th West Avenue on the west); and the Tulsa County District 24 Plan (bounded by 
76th Street North on the north, the Cherokee Expressway on the east, by 56th Street North on the south, and by 
the Osage County line on the west).  

The Tulsa County Zoning Code is adopted by the Board of County Commissioners.  The Subdivision Regulations 
for the Tulsa Metropolitan Area are adopted by the Tulsa Metropolitan Area Planning Commission (TMAPC), 
the entity responsible to oversee planning and zoning in the County.  The comprehensive plans, zoning code and 
subdivision regulations, with input from the Land Development Services division at INCOG, were utilized as a 

Element C1
The plan shall include a mitigation 
strategy that provides the jurisdiction’s 
blueprint for reducing the potential 
losses identifi ed in the risk assessment, 
based on existing authorities, policies, 
programs, and resources, and its ability 
to expand on and improve these exist-
ing tools.
44 CFR §201.6(c)(3)
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reference in the development of this hazard mitigation plan. 

Some unincorporated areas of Tulsa County are within the fence line of communities such as Tulsa, Broken Ar-
row, Sand Springs, Bixby, Glenpool, Jenks, Sapulpa and Owasso.  Each of those cities has its own comprehensive 
plan that can infl uence land use decisions within its fence line, although these areas remain under the jurisdiction 
of TMAPC and the Tulsa County Board of County Commissioners.  Zoning and land use decisions are often a 
collaborative effort with the cities and TMAPC.

INCOG staff provides professional planning services to the Tulsa County Board of County Commissioners, 
TMAPC and the Tulsa County Board of Adjustment. 

The Tulsa County Zoning Code, last updated in 2008, is administered by Tulsa Metropolitan Area Planning Com-
mission staff.

The Subdivision Regulations for the Tulsa Metropolitan Area, last updated in 2005, are administered by Tulsa 
Metropolitan Area Planning Commission staff in conjunction with the Tulsa County engineering staff for unincor-
porated parts of Tulsa County.  There is currently an effort underway to rewrite the subdivision regulations – to be 
called the Subdivision and Development Regulations for the Tulsa Metropolitan Area.  A fi nal draft is expected to 
be presented to the Tulsa Metropolitan Area Planning Commission for consideration.  

The City of Bixby:
The City of Bixby has a comprehensive plan, zoning code, and subdivision regulations.  The City of Bixby Plan-
ning Committee oversees planning and zoning in the City.  The Zoning Code and Subdivision Regulations and 
input by the City were utilized as a reference in the development of this Hazard Mitigation Plan. 

The City of Bixby comprehensive plan was last updated in 2002 and is administered by City staff.  

The City of Bixby Zoning Code, last updated in 2007, is administered by City staff.

The City of Bixby Subdivision Regulations, last updated in 1993, is administered by City staff.

The City of Jenks:
The City of Jenks has a comprehensive plan, zoning code, and subdivision regulations.  The City of Jenks Plan-
ning Committee oversees planning and zoning in the City.  The Zoning Code and Subdivision Regulations and 
input by the City were utilized as a reference in the development of this Hazard Mitigation Plan. 

The City of Jenks comprehensive plan was last updated in 2014 and is administered by City staff.  

The City of Jenks Zoning Code, last updated in 2012, is administered by City staff.

The City of Jenks Subdivision Regulations, last updated in 1982, is administered by City staff.

The Town of Sperry:
The Town of Sperry has a comprehensive plan, zoning code, and subdivision regulations.  The Town of Sperry 
Planning Committee oversees planning and zoning in the Town.  The Zoning Code and Subdivision Regulations 
and input by the Town were utilized as a reference in the development of this Hazard Mitigation Plan. 

The Town of Sperry comprehensive plan was last updated in 2013 and is administered by Town staff.  

The Town of Sperry Zoning Code, last updated in 2012, is administered by Town staff.

The Town of Sperry Subdivision Regulations, last updated in 2012, is administered by Town staff.
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1.3.2 Floodplain Management
Tulsa County, City of Bixby, City of Jenks, and Town of Sperry 
participate in the National Flood Insurance Program (NFIP).  Each 
administers its fl ood damage prevention ordinance.  Each will remain 
compliant by continuing to enforce its ordinances, and they will continue 
to seek out opportunities to enhance their programs.  Enhancements to 
their programs will improve their Community Rating System (CRS) 
ratings.  The CRS is a voluntary incentive program through the NFIP that 
encourages communities to exceed the minimum NFIP requirements.  A property owners discount on fl ood in-
surance premiums is based on their rate class.  Rate classes range from 1 to 10, 1 being the best and 10 the worst.  
Lower rate class numbers receive higher discounts on fl ood insurance. 

1.3.3 Building Codes
Tulsa County, City of Bixby, and Town of Sperry use the 2015 International Building Code developed by the 
International Code Council (ICC), as well as supplemental ordinances which cover areas where the International 
Codes are inadequate.  The City of Jenks uses the 2015 International Fire Code (IFC).  This information was used 
as a reference in updating the hazard mitigation plan.

1.3.4 Fire Protection and Insurance
Tulsa County does not operate a fi re department.  Fire protection coverage is provided by community fi re depart-
ments in Tulsa County and by volunteer fi re departments in the County.  These include the City of Bixby Fire 
Department, City of Broken Arrow Fire Department, City of Collinsville Fire Department, City of Glenpool Fire 
Department, City of Jenks Fire Department, City of Owasso Fire Department, City of Sand Springs Fire Depart-
ment, City of Sapulpa Fire Department, City of Skiatook Fire Department, City of Tulsa Fire Department, Town 
of Sperry Fire Department, Berryhill Fire Department, Collinsville Rural Fire Department, Keystone Volunteer 
Fire Department, Liberty Volunteer Fire Department, and the Turley Volunteer Fire Department.

The Insurance Services Offi ce (ISO) collects information on fi re department fi re protection efforts.  ISO assigns 
a rating from 1 to 10.  Class 1 represents superior property fi re protection, and Class 10 indicates that the ar-
ea’s protection doesn’t meet ISO’s minimum criteria.  Primary factors related to the ISO rating involve how the 
department responds to alarms and notifi es its personnel; the supply and distribution of water in the area; staffi ng; 
training and equipment.  

As of October 2017, the ISO ratings within jurisdictional boundaries for the fi re departments are as follows:

Fire Department statistics and information were used as a reference in the assessment of the wildfi re hazard dis-
cussed in Chapter 3.

Element C1
The hazard mitigation strategy shall 
address each jurisdiction’s participation 
in the NFIP and continued compliance 
with NFIP requirements, as 
appropriate.
44 CFR §201.6(c)(3)(ii)

Fire Department ISO Rating Fire Department ISO Rating
City of Bixby 3 City of Skiatook 6
City of Broken Arrow 2 Town of Sperry 6
City of Collinsville 5 City of Tulsa 2
City of Glenpool 3 Berryhill 2
City of Jenks 4 Collinsville Rural 6
City of Owasso 3 Keystone Volunteer 5
City of Sand Springs 2 Liberty Volunteer 9
City of Sapulpa 3 Turley Volunteer 6
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1.4 EXISTING PLANS INCORPORATING HAZARD MITIGATION
All the participants in this mitigation plan update have existing plans that incorporate the goals, objectives and 
actions of hazard mitigation.  The review of existing plans is important in the preparation of this hazard mitigation 
plan.  These plans are improved annually by modifying them with input from the community partners to meet cur-
rent needs.  The TCHMPC reviewed the existing plans to include information from these plans into the mitigation 
plan.

1.4.1 Emergency Operations Plans
Tulsa County adopted an Emergency Operations Plan in 2017.  
This City of Bixby adopted an Emergency Operations Plan in 2018.
The City of Jenks adopted an Emergency Operations Plan in 2017.
The Town of Sperry adopted an Emergency Operations Plan in 2012.  
Berryhill Public Schools has an Emergency Operations Plan, adopted in 2017.
Bixby Public Schools has an Emergency Operations Plan, adopted in 2017.
Jenks Public Schools has an Emergency Operations Plan, adopted in 2017.
Keystone Public Schools has an Emergency Operations Plan, adopted in 2014.
Liberty Public Schools has an Emergency Operations Plan, adopted in 2014.
Sperry Public Schools has an Emergency Operations Plan, adopted in 2017.

Their EOPs were used as reference in preparing this hazard mitigation plan update.  As part of the municipali-
ties’ EOPs, critical facilities were identifi ed.  These facilities include shelters, police and fi re stations, schools, 
childcare centers, senior citizen centers, hospitals, disability centers, vehicle and equipment storage facilities, and 
emergency operations centers.  The critical facilities in Tulsa County and the municipalities and school districts 
located in the County are listed in Section 3.3.  The vulnerability of critical facilities to various hazards is ad-
dressed in this study.

1.4.2 Capital Improvement Plans 
The capital improvement plan (CIP) is the principle method of scheduling and fi nancing future capital needs, and 
some of those needs could address hazard mitigation actions.  Major updates to capital improvement plans occur 
as events warrant, and plans receive a minor review during the annual budgeting process.  Projects on a capital 
improvement plan could have a positive impact upon the community’s ability to mitigate and respond to hazard 
events.  

Tulsa County has a CIP.  Its CIP was last updated in 2017.  Projects on its plan include:
 • Media Safe for Administrative Services
 • Courthouse Asbestos Abatement
 • Asphalt LaFortune Walking Trail
 • Irrigation Supply Wells at South Lakes
 • Splash Pads – O’Brien
 • Splash Pads – LaFortune
 • Splash Pads – Chandler Park
 • South Lakes Tie Walls
 • South Lakes Pond Liners
 • Playground shade structures at County playgrounds

The City of Bixby has a CIP. Its CIP was last updated in 2017.  Projects on its plan include:
 • Wastewater Treatment Plant
 • 151st and Harvard intersection widening and traffi c light
 • 121st and Mingo intersection widening
 • 131st and Mingo intersection widening
 • Remodel dispatch to include an EOC
 • Additional outdoor warning sirens
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 • Additional police cars
 • Equipment for emergency management
 • Upgrade camera system – highway and infrastructure

The City of Jenks has not adopted a formal CIP; however, various projects are being planned.  Projects being 
planned include:
 • Wastewater treatment plant expansion
 • Wastewater collection system improvements
 • Main Street widening (Elm to US75)
 • Main Street (Date east to TSU Railroad)
 • 111th Street improvements (Elwood to US75)
 • Elwood improvements (Main to 111th Street)
 • 7th Street improvements (Main to Aquarium Drive)
 • 1st Street improvements (“B” Street to Aquarium Drive)

The Town of Sperry has a CIP.  The CIP was last updated in 2008.  Projects on its plan include:
 • Update storm sirens
 • 10 kW Genset, trailer mounted
 • One light and 4 duplex outlets in each area, EOC, FD, and PD
 • Motorola APX 7000 hand held radios
 • Motorola APX 8000 hand held radios
 • Motorola APX 8500 mobile radio
 • Motorola APX 7500 mobile radios
 • Dodge Ram 2500, Cummins, 4x4
 • PC stations for OEM/EOC
 • Swift Water Rescue/Dive Team training, gear, and boat
 • Resurfacing all streets west of Cincinnati both north and south of Main
 • Curb and gutter on Main west of Cincinnati
 • Clean out existing drainage ditches Town wide
 • Replace old fl ooring in Town Hall with tile or laminate fl ooring

Berryhill Public Schools has a CIP.  Its CIP was last updated in 2007.  Projects on its plan include:
 • Expand/add to security cameras
 • Add security lighting in parking areas
 • Add safe-rooms to existing buildings
 • Find funding for a full-time campus police offi cer
 • Repair or replace roofs in South Elementary, Middle School, and Administration Building
 • Replace gravel parking lot at South Elementary with asphalt
 • Construct new multi-purpose building in old maintenance building

Bixby Public Schools has a CIP. Its CIP was last updated in 2016.  Projects on its plan include:
 • Band Building
 • Northeast Intermediate Addition
 • 9th Grade Addition
 • Baseball/Softball Turf
 • Football Turf
 • HVAC system at North Elementary
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Jenks Public Schools has a CIP. Its CIP was last updated in 2017.  Projects on their plan include:
 • Technology Equipment/Improvements
 • Maintenance Improvements
  • District-wide Equipment
 • District-wide Safety Improvements
 • Textbooks/Media Equipment
 • Middle School Athletic Fields
 • Secondary Classroom Space

Keystone Public Schools has a CIP.  Its CIP was last updated in 2017. Projects on its plan include:
 • Repair roof on Old Gym
 • New windows for Old Gym
 • Resurface existing parking lot

Liberty Public Schools has a CIP.  Its CIP was last updated in 2009.  Projects on its plan include:
 • Replace old gym fl oor
 • New windows at the elementary school
 • Address traffi c fl ow for student drop-off and pick-up
 • New fencing at school entrance
 • New paving at school entrance

Sperry Public Schools does not have a CIP.
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Chapter 2:
Planning Process 

Element A1
The plan shall document the planning 
process used to develop the plan, in-
cluding how it was prepared, who was 
involved in the process, and how the 
public was involved.
44 CFR §201.6(c)(1)

Element A2
The planning process shall include 
an opportunity for neighboring com-
munities, local and regional agencies 
involved in hazard mitigation activities, 
and agencies that have the authority to 
regulate development, as well as busi-
nesses, academia and other private 
and non-profi t interests to be involved 
in the planning process.
44 CFR §201.6(b)(2)

2.1Documentation of the Planning Process
The Tulsa County Multi-Hazard Mitigation Plan is a county-wide effort to coordinate the Tulsa County multi-haz-
ard planning, development, and mitigation activities.  The Indian Nations Council of Governments (INCOG) was 
responsible for coordination and preparation of the plan.  INCOG was aided by the Tulsa Area Emergency Man-
agement Agency (TAEMA) and the Tulsa County Hazard Mitigation Planning Committee (TCHMPC).

A mitigation plan is the product of a rational thought process that reviews the hazards, quantifi es their impacts 
on the county, identifi es alternative mitigation activities, and selects those activities that will work best for the 
jurisdiction.

This plan addresses the following hazards:
 1. Floods
 2. Tornados
 3. High Winds
 4. Lightning
 5. Hailstorms
 6. Winter Storms
 7. Extreme Heat
 8. Drought
 9. Expansive Soils
 10. Wildfi res
 11. Earthquakes
 12. Hazardous Material Events
 13. Dam Breaks/Levee Failures 

The approach for the update to the Tulsa County Multi-Jurisdiction 
Multi-Hazard Mitigation Plan followed a ten-step process based on 
guidance and requirements from FEMA.  The ten steps are described below.

2.1.1 Step One: Organize to Prepare the Plan
An open public process was established to give all Tulsa County residents and agencies an opportunity to be 
involved in the planning process and make their views known.  Individuals and community leaders from Tulsa 
County, municipalities, participating school districts, and various state and federal agencies worked together in the 
hazard mitigation planning process.

The planning process was conducted by the Tulsa County Hazard Mitigation Planning Committee (TCHMPC).  
This committee is made up of qualifi ed and knowledgeable people representing the best interests of the member-
ship.

INCOG staff worked with TCHMPC on this hazard mitigation plan update.  INCOG staff met several times 
during the planning process with TCHMPC members and attended the meetings of the TCHMPC.  All of the 
TCHMPC meeting notices were posted at the Tulsa County Courthouse and were open to the public.
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The TCHMPC met at Jenks Public Schools, Berryhill Public Schools, and Bixby City Hall during the planning 
process to review progress, identify issues, receive task assignments, and advise the INCOG staff.  Local research 
and input was provided by committee members. INCOG staff provided a regional hazard mitigation perspective 
and direct access to state and federal hazard information resources and led the preparation of draft planning docu-
ments.  INCOG staff outlined the plan and prepared a draft.  Committee members reviewed the hazards, provided 
detailed information, conducted the public hazard awareness survey, evaluated mitigation activities, and selected 
the action plan activities.  INCOG then prepared the fi nal plan for review.  A list of TCHMPC members is shown 
in Table 2-1 and meetings are shown in Table 2-2.  The agendas, minutes, and sign-in sheets for these meetings 
are included in Appendix 2.  

Roger Jolliff Tulsa Area Emergency 
Management Agency 

Director 
Committee Chair 
(9/6/17 - 12/7/17)

Chaired planning meetings 
Contributed data on past hazards 
Coordinated survey within community 

Joe Kralicek Tulsa Area Emergency 
Management Agency 

Deputy Director 
Committee Co-chair 

(9/6/17 - 12/7/17) 
Director 

Committee Chair 
(12/7/17 - Present) 

Chaired planning meetings 
Coordinated survey within community 
Contributed data on past hazards 
Provided information on County plans 
Contributed data concerning past mitigation efforts 
Reviewed draft plan 

Allison Whitsitt Tulsa Area Emergency 
Management Agency 

Finance & Grants 
Coordinator 

Provided information on the County 
Contributed data concerning past hazards 
Contributed information on past mitigation efforts 
Reviewed draft plan 
Coordinated mitigation activities 

Ike Shirley City of Bixby 
Police Department Chief

Provided information on the City 
Contributed data concerning past hazards 
Coordinated survey within the community 
Provided information on City plans 
Coordinated mitigation activities 
Reviewed draft plan 

Laura Konshak City of Bixby Bixby Citizen Reviewed draft plan 

Mellanee
Roberts

City of Jenks 
Fire Department Executive Assistant 

Provided information on the City 
Coordinated survey within the community 
Provided information on City plans 
Contributed data concerning past hazards 
Reviewed draft plan 

Jason Jackson City of Jenks 
Police Department 

Support Division 
Commander 

Provided information on the City 
Contributed data concerning past hazards 
Coordinated mitigation activities 
Reviewed draft plan 

John Carr 
Town of Sperry 

Emergency 
Management 

Deputy Director 

Provided information on the Town 
Coordinated survey within the community 
Contributed data concerning past hazards 
Contributed data concerning past mitigation efforts 
Coordinated mitigation activities 
Reviewed draft plan 

Mike Campbell Berryhill Schools Superintendent 

Provided information on the School 
Coordinated survey within the community 
Provided information concerning School plans 
Contributed data concerning past mitigation efforts 
Coordinated mitigation activities 
Reviewed draft plan 

Dawn Nipps Bixby Schools Executive Director 
of Student Services 

Provided information on the School 
Coordinated survey within the community 
Provided information concerning School plans 
Coordinated mitigation activities 
Reviewed draft plan 

Lydia Wilson Bixby Schools Assistant 
Superintendent 

Coordinated mitigation activities 
Reviewed draft plan 
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2.1.2 Step Two: Involve the Public
The TCHMPC conducted several activities to encourage public involvement in the planning process.  All plan-
ning committee meetings were open to the public.  A hazard awareness survey was developed and circulated by 
TCHMPC members to solicit community input on hazard awareness and 
assessment of their level of concern.  Feedback from these surveys was 
important in the development of the plan because it indicated the level of
concern the public has regarding these hazards.  The surveys were 
completed during an approximately 6 week period stretching from 
September 11 to October 23, 2017.  Four hundred sixty-fi ve (465) 
responses were received.  A copy of the survey and summary of the 
responses are included in Appendix 4.  Public comments were also 
received during a public hearing.  A public hearing was held on ___date___ to solicit public comments on the 
draft plan.  A copy of the notice advertising the public hearing and minutes of the hearing are included in Appen-
dix 2.

2.1.3 Step Three: Coordinate with Other Agencies and Organizations
As part of the plan update process and to collect data on the hazards that impact Tulsa County, the TCHMPC 
reviewed information sources from public agencies, private organizations, and businesses that contend with nat-
ural hazards.  These sources included printed documents, internet web sites and conversations.  The agencies and 
organizations included FEMA, the Corps of Engineers, the US Geological Survey, INCOG, the Oklahoma State 
Department of Environmental Quality, the National Climatic Data Center, the National Oceanic and Atmospheric 
Administration (NOAA), and the Natural Resource Conservation Service.  The following is a list of agencies in-
vited to participate in the planning process and comment on a draft of the updated plan prior to approval.  Sample 
letters are included in Appendix 3.

Element A3
The planning process shall include an 
opportunity for the public to comment 
on the plan during the drafting stage 
and prior to plan approval.
44 CFR §201.6(b)(1)

Federal
US Army Corps of Engineers
Joe Remondini
Floodplain Coordinator

Natural Resources Conservation Service 
Tulsa County Conservation District
Gary Bishop
District Conservationist

State
Oklahoma Emergency Management
Matthew Rollins
State Hazard Mitigation Offi  cer

Oklahoma Water Resources Board
Gavin Brady
State NFIP Coordinator

Oklahoma Conservation Commission
Dan Sebert
District Operations Director

Oklahoma Department of Wildlife Conservation
Richard Hatcher
Director

Oklahoma Department of Environmental Quality
Scott Th ompson
Executive Director

Regional
Indian Nations Council of Governments 
(INCOG)
Rich Brierre
Executive Director
 
City
City of Bixby
Ike Shirley
Police Chief

City of Broken Arrow
Jamie Ott
Emergency Management Director
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City of Collinsville
Harold Call
Fire Chief

City of Glenpool
Paul Newton
Fire Chief

City of Jenks
Chris Shrout
City Manager

City of Owasso
Dan Miller
Emergency Management Coordinator

City of Sand Springs
Greg Fisher
Director, Emergency Management

City of Skiatook
Dan Yancey
City Manager

Town of Sperry
Justin Burch
Police Chief

City of Tulsa/Tulsa Area Emergency Management 
Agency
Joe Kralicek
Director

Business
Oklahoma Property Investors
Kelly Baker
Property Manager

Academia
Berryhill Schools
Mike Campbell
Superintendent

Bixby Schools
Rob Miller
Superintendent

Jenks Schools
Stacey Butterfi eld
Superintendent

Keystone Schools
Rhett Bynum
Superintendent

Liberty Schools
Jim Gilmartin
Superintendent

Sperry Schools
Brian Beagles
Superintendent

Non-Profi t
American Red Cross, Tulsa Chapter
Regina Moon
Executive Director

Coordination with other county planning efforts is critical to the success of the hazard mitigation plan update.  
The TCHMPC used information included in the current version of the County’s Comprehensive Plan, Emer-
gency Operations Plan, FIRM Maps, Building Codes and County Ordinances as part of the update process.  The 
TCHMPC provided information in regard to the utilization of the initial Multi-Hazard Mitigation Plan as a 
resource for integrating action plan activities.  Through participation in the TCHMPC, the City of Bixby, City of 
Jenks, Town of Sperry, Berryhill Public Schools, Bixby Public Schools, Jenks Public Schools, Keystone Public 
Schools, Liberty Public Schools, and Sperry Public Schools provided information during the planning update 
process.
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2.1.4 Step Four: Assess the Hazard
The TCHMPC collected data on the hazards from available sources.  Hazard assessment is included in Chapter 3, 
with the discussion of each hazard.

Table 2-3 lists various hazards that affect Tulsa County and how and why they were identifi ed.  The location of 
each hazard with respect to Tulsa County, City of Bixby, City of Jenks, Town of Sperry, Berryhill Public Schools, 
Bixby Public Schools, Jenks Public Schools, Keystone Public Schools, Liberty Public Schools, and Sperry Public 
Schools will be addressed in the Risk Assessment chapter of the plan.
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2.1.5  Step Five: Assess the Problem
Hazard data were analyzed in light of what each hazard means to public safety, health, buildings, transportation, 
infrastructure, critical facilities, and the economy.  INCOG staff prepared several analyses using INCOG’s geo-
graphic information system.  Problem assessment is addressed for each hazard in Chapter 3.

DAMAGE ESTIMATION METHODOLOGY
Values and methods used to determine fi nancial loss to structures and contents from fl ooding, tornados and high 
winds were obtained from the sources below.

Structure Value: The values of buildings within Tulsa County were obtained from the Tulsa County Assessor’s 
offi ce.

Contents Value: Value of contents for all buildings was estimated using FEMA 386-2 Understanding Your Risks. 
Table, page 3-11, “Contents Value as Percentage of Building Replacement Value”.

2.1.6  Step Six: Set Goals 
Hazard mitigation goals and objectives for Tulsa County were developed by the TCHMPC to guide the develop-
ment of the plan.  The hazard mitigation goals and objectives for the County and participating jurisdictions are 
listed in Chapter 4.

2.1.7  Step Seven: Review Possible Activities 
A variety of measures that can affect hazards or the damage from hazards were examined.  The mitigation activi-
ties were organized under the following fi ve categories.  A more detailed description of each category is located in 
“Chapter 4: Mitigation Strategies.”

 1. Preventive activities—Zoning, building codes, city ordinances, county resolutions
 2. Structural Projects—Dams, levees, reservoirs, channel improvements
 3. Property protection—Acquisition, retrofi tting, insurance
 4. Emergency service—Warning, sandbagging, evacuation
 5. Public information and education—Outreach projects, technical assistance

2.1.8  Step Eight: Draft an Action Plan
The TCHMPC reviewed the list of recommended actions in the current Tulsa County Multi-Jurisdiction 
Multi-Hazard Mitigation Plan.  Tulsa County, Town of Sperry, Berryhill Public Schools, Keystone Public Schools, 
Liberty Public Schools, and Sperry Public Schools reported the projects that were completed.  Potential future 
hazard mitigation activities were reviewed and discussed by the committee.  The County then selected mitigation 
projects and activities to include in this update.  For each project or activity identifi ed for this update, the County 
identifi ed the party responsible for implementing the task, estimated the cost of the project, identifi ed potential 
funding sources, and determined the target completion date for each activity.  Each participating jurisdiction did 
the same for their own jurisdiction.  Once all the jurisdictions action plans were drafted, they were inserted into 
the fi nal draft of the Tulsa County Multi-Jurisdiction Multi-Hazard Mitigation Plan.
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2.1.9  Step Nine: Adopt the Plan
The TCHMPC reviewed the fi nal draft, approved the fi nal plan, and submitted it for adoption to the Tulsa County 
Board of County Commissioners, City of Bixby City Council, City of Jenks City Council, Town of Sperry Town 
Board, Berryhill Public School’s Board of Education, Bixby Public School’s Board of Education, Jenks Public 
School’s Board of Education, Keystone Public School’s Board of Education, Liberty Public School’s Board of 
Education, and Sperry Public School’s Board of Education.

2.1.10  Step Ten: Implement, Evaluate, and Revise
Adoption of the Multi-Hazard Mitigation Plan is only the beginning of this effort. Tulsa County, City of Bixby, 
City of Jenks, Town of Sperry, Berryhill Public Schools, Bixby Public Schools, Jenks Public Schools, Keystone 
Public Schools, Liberty Public Schools, and Sperry Public Schools will proceed with implementation.  The 
TCHMPC will monitor progress, evaluate the activities, and annually recommend revisions to the action items 
when necessary.  This process will involve quarterly meetings in which the TCHMPC will monitor progress on 
the Action Plan and review other mitigation actions for inclusion in the Action Plan for Years 2 through 5.  This 
monitoring and review process will be coordinated so as to provide input into other appropriate Tulsa Coun-
ty, City of Bixby, City of Jenks, Town of Sperry, Berryhill Public Schools, Bixby Public Schools, Jenks Public 
Schools, Keystone Public Schools, Liberty Public Schools, and Sperry Public Schools’ planning efforts, specifi -
cally updates to capital improvement plans and annual budgets.
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Chapter 3:Risk Assessment 
and Vulnerability Analysis

3.1  Identifying Hazards
There were 13 hazards investigated by the TCHMPC.  The haz-
ards are listed in Table: 2.2.  Hazard information was obtained 
from the TAEMA, TCHMPC members, county records, the 
regional planning agency (INCOG), fl ood insurance rate maps, 
NOAA, and public input.  All of these hazards were considered 
to be relevant to Tulsa County.  Hazard identifi cation was dis-
cussed at the second hazard mitigation planning meeting, held 
on October 12, 2017.

The location of each hazard will be profi led in Section 3.2.  Of 
the 13 hazards, four hazards vary in magnitude by location.  
These four hazards are the fl ood hazard, dam break/levee failure 
hazard, wildfi re hazard and the expansive soils hazard.  Their 
locations will be discussed in each hazard’s location sub-section 
in Section 3.2.  The locations of these four hazards, with respect 
to the City of Bixby, City of Jenks, Town of Sperry and the six 
participating Schools, will also be discussed in Section 3.2.  The 
other nine hazards do not vary in magnitude by location so they 
can occur at any magnitude anywhere in the County.

Element B1
For multi-jurisdictional plans, the risk 
assessment section must assess each 
jurisdiction’s risks where they vary from 
the risks facing the entire planning 
area.
44 CFR §201.6(c)(2)(iii)

Element B2
The risk assessment shall include 
information on previous occurrences of 
hazard events and on the probability of 
future hazard events.
44 CFR §201.6(c)(2)(i)

Element B3
The risk assessment shall include an 
overall summary of each hazard and its 
impact on the community.
44 CFR §201.6(c)(2)(ii)

The City of Bixby, City of Jenks, Town of Sperry, and the participating schools’ buildings are all in Tul-
sa County.  Each school building is located at the address shown in Section 1.1.1.2.  Map Number 1A in 
Appendix 1 shows the location of the school buildings. 

3.2  Profi ling Hazards
This section provides a profi le of each hazard.  In this section, the letter “X”, when included in a subsection iden-
tifi cation label, refers to a specifi c hazard’s subsection, as follows:

X=1 Flood Hazard
X=2 Tornado Hazard
X=3 High Winds Hazard
X=4 Lightning Hazard
X=5 Hail Storm Hazard
X=6 Winter Storm Hazard
X=7 Heat Hazard
X=8 Drought Hazard
X=9 Expansive Soils Hazard
X=10 Wildfi re Hazard
X=11 Earthquake Hazard
X=12 Hazardous Material Hazard
X=13 Dam Break/Levee Failure
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Subsection 3.2.X.1 describes each hazard, subsection 3.2.X.2 identifi es the location of the hazard, subsection 
3.2.X.3 identifi es the extent (such as severity or magnitude) of the hazard, subsection 3.2.X.4 provides informa-
tion on previous occurrences, subsection 3.2.X.5 discusses the probability of future occurrences, and subsection 
3.2.X.6 discusses vulnerability and impact.  Each hazard affects the County as a whole, except fl oods, wildfi res, 
expansive soil and dam breaks/levee failures, which are location specifi c.

3.2.1  Flood Hazard
3.2.1.1 Flooding is defi ned as the accumulation of water within a water body and the overfl ow of the excess water 
onto adjacent lands.  The fl oodplains are the lands adjoining the channel of a river, stream, creek, lake, or other 
watercourse or water body that is susceptible to fl ooding.

Flooding is usually the result of excess precipitation or insuffi cient capacity within a receiving body such as a riv-
er or lake.  Floods can occur with little or no warning and can reach peak fl ow within a few minutes.  Flood water 
moves with great force and velocity and can roll boulders, tear out trees, destroy buildings and roads, and sweep 
away bridges.  This swirling and fast moving water generally carries a large amount of sediment and debris.

3.2.1.2 Flooding in Tulsa County generally occurs within the regulatory fl oodplain, as shown on the Flood Insur-
ance Rate Maps (FIRMs).  The fl ood hazard is shown on Map Number 5 in Appendix 1.  The County has histori-
cally seen fl ooding at the following locations:

 • At 56th St. N. and Yale Avenue (Bird Creek)
 • At 105th St. N. and Peoria Avenue (Bird Creek)
 • At 101st St. S. and Garnett Road (Haikey Creek)
 • At 101st St. S. and 33rd W. Avenue (Polecat Creek)

Flooding in the City of Bixby generally occurs within the regulatory fl oodplain, as shown on the Flood Insurance 
Rate Maps (FIRMs).  The fl ood hazard is shown on Map Number 5A in Appendix 1.  The County has historically 
seen fl ooding at the following locations:

 • At E 164th St. S. and S. Memorial Dr. (Unknown Tributary to Arkansas River Tributary in Bixby)
 • At Pecan Park (Unknown Tributary to Arkansas River Tributary in Bixby)
 • At Southtown (Snake Creek)
 • At John’s Park (Snake Creek Tributary)
 • At E. 131st St. S. and S. Mingo Rd. (Fly Ditch Creek)

The regulatory fl ood extends into the City of Jenks as shown on the street level Map Number 5B.  The City has 
specifi c fl ooding hazard at the following locations:

 • Green Valley Estates Trailer Park at 101st and Elm (Polecat Creek)

The regulatory fl ood plain extends into the Town of Sperry as shown on the street level map, Map Number 5C.  
The Town has historically seen fl ooding at the following locations:

 • At 96th St. N. between Peoria and Yale Avenues (Bird Creek)
 • At 98th St. N. and Peoria (Hominy Creek)
 • At 86th St. N. and Cincinnati Avenue (Delaware Creek)

Berryhill Public Schools has fi ve schools and four of the schools own property within a fl oodplain.  However, 
their buildings are not physically located in the fl oodplain.  These schools are the High School, Middle School, 
and the North and South Elementary Schools.
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Bixby Public Schools has nine schools and four of the schools own property within a fl oodplain. However, their 
buildings are not physically located in the fl oodplain.  These schools are the High School, Alternative Education, 
Middle School, and Central Intermediate.

Jenks Public Schools has eleven schools and four of the schools own property within a fl oodplain.  However, their 
buildings are not within the fl oodplain.  The schools with property within the fl oodplain are the Jenks East Ele-
mentary, Jenks East Intermediate, Jenks West Elementary, and Jenks West Intermediate.

Keystone Public School, Liberty Public Schools, and Sperry Public Schools do not own property within a regula-
tory fl oodplain.  

Street level maps showing each school campus in relation to the regulatory fl oodplain is shown on maps in Ap-
pendix 1, as follows:

 • Berryhill Public Schools -  Map Number 5D
 • Bixby Public Schools - Map Number 5E
 • Jenks Public Schools - Map Number 5F
 • Keystone Public School -  Map Number 5G
 • Liberty Public Schools - Map Number 5H
 • Sperry Public Schools - Map Number 5J

3.2.1.3 The severity of a fl ood is determined by several factors including, rainfall intensity, duration, location, 
ground cover, imperviousness, slope and degree of saturation.  The magnitude of the fl ood hazard is the regulatory 
fl oodplain.  Tulsa County, the City of Bixby, City of Jenks, Town of Sperry, and the six School systems use the 
regulatory fl oodplain to measure the extent of the fl ood hazard.

The regulatory fl oodplain is defi ned as the area inundated by the runoff from rainfall having a one-percent chance 
of occurring in any given year.  This is referred to as a 100 year event.  The regulatory fl oodplain is identifi ed in 
the County’s Flood Insurance Rate Maps (FIRMs) as Zone A and Zone AE.  This is also true for the City of Bixby, 
City of Jenks, and the Town of Sperry.  The following chart describes the FIRM’s fl ood zones.
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Tulsa County, the City of Bixby, City of Jenks, Town of Sperry, and the six School systems consider runoff that 
stays within the watercourse banks, does not rise above the street curbs, and causes no damage to be of minor 
severity.  Tulsa County, the City of Bixby, City of Jenks, Town of Sperry, and the six Schools consider runoff that 
fi lls the fl oodplain, blocks streets, overtops street curbs, enters residences and businesses and/or threatens human 
safety to be of major severity.

Element B4
All plans must address NFIP insured 
structures that have been repetitively 
damaged by fl oods.
44 CFR §201.6(c)(2)(ii)

3.2.1.4 Historically, Tulsa County, the City of Bixby, City of Jenks, 
Town of Sperry, and the six School systems have recognized fl ooding 
as a hazard.  The County joined the National Flood Insurance Program 
(NFIP) in 1981, adopting a Flood Damage Prevention Resolution, 
and requiring that all future development be built one foot above the 
100-year base fl ood elevation.  The City of Bixby, City of Jenks, and 
the Town of Sperry also joined the National Flood Insurance Program 

(NFIP) in 1981, adopting a Flood Damage Prevention Resolution, and requiring that all future development be 
built one foot above the 100-year base fl ood elevation.  According to the National Climatic Data Center, from 
2007 through 2016, Tulsa County had 28 fl ood events.  The Cities of Bixby and Jenks had zero fl ood events from 
2007 through 2016, and the Town of Sperry had three fl ood events from 2007 through 2016.
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The Tulsa County fl oodplain administrator reports there are 16 repetitive loss structures in the county that are in-
sured through the National Flood Insurance Program (NFIP).  All repetitive loss structures in unincorporated Tulsa 
County are single family residential structures.  The City of Bixby fl oodplain administrator reports there are 11 
repetitive loss structures in the city that are insured through the NFIP. Seven of these structures are single family 
residential structures and four are commercial.  The City of Jenks fl oodplain administrator reports there are no re-
petitive loss structures in the city that are insured through the NFIP.  The Town of Sperry fl oodplain administrator 
reports there are no repetitive loss structures in the Town that are insured through the NFIP.  

Berryhill Public Schools, Bixby Public Schools, and Keystone Public Schools, did not have a fl ood occurrence 
during the 2007 through 2016 time frame.  Jenks Public Schools experienced 12 fl ood occurrences during the 
2007 through 2016 time frame and Liberty Public Schools had one fl ood event from 2007 through 2016.  This 
localized fl ood event was the result of poor drainage and Liberty Public Schools has addressed the drainage issues.  
Sperry Public Schools experienced one localized fl ood event in the same 2007 through 2016 time frame as a result 
of poor drainage between two buildings.

Appendix 6 summarizes previous occurrences of this hazard for Tulsa County, the City of Bixby, City of Jenks, 
and the Town of Sperry.

3.2.1.5 The probability of future fl ooding within the regulatory fl oodplain, in any given year, is statistically 
one-percent and referred to as a 100-year fl oodplain.  Tulsa County, the City of Bixby, City of Jenks, and the Town 
of Sperry require all new development to comply with their fl ood damage prevention ordinances.  Therefore, new 
development will not increase the fl ood hazard to adjacent property and structures will be built above the regula-
tory fl ood elevation; both provisions of the ordinance.  The probability of future fl ood damage should not increase 
with future development.  According to the likelihood rating from Appendix 6 (the defi nition of the likelihood 
scale is shown in Appendix 6), the likelihood of a fl ood event is shown in Table: 3-2. 

3.2.1.6 The impact of this hazard in terms of the number of structures and buildings damaged and the potential 
damage fl oods may cause to the structures and buildings is discussed in sections 3.3, and 3.4.  The impact of the 
hazard in terms of capabilities or activities to Tulsa County, the City of Bixby, City of Jenks, Town of Sperry, and 
the six Schools are discussed as follows.

Roadways in fl oodplains that have not been elevated are susceptible to inundation and closings.  Flooded road-
ways can interrupt transportation and can isolate portions of a community for a period of time.  High or prolonged 
fl ows can wash out bridges, roadways and infrastructure resulting in long term interruptions.  Loss of access can 
result in longer emergency response times and the delay in emergency response times for fi re, police or emergen-
cy personnel can jeopardize the well-being of affected residents.



Tulsa County Multi-Jurisdiction • 27 • Multi-Hazard Mitigation Plan

The number of parcels of property with structures within the 100 year fl oodplain and the value of these structures 
is shown in Table: 3-4.  How many people are residing in these structures is unknown.

The Berryhill Public Schools (High School, Middle School, and North and South Elementary Schools), Bixby 
Public Schools (High School, Alternative Education, Middle School, and Central Intermediate), and Jenks Public 
Schools (East Elementary, East Intermediate, West Elementary and West Intermediate) own property within the 
regulatory fl oodplain.  However, their structures are built outside of the fl oodplain.  

The Keystone Public School, Liberty Public Schools, and the Sperry Public Schools do not own property within 
the regulatory fl oodplain.  

A typical fl ood hazard would be an event where precipitation results in runoff which exceeds the drainage chan-
nel’s capacity.  This excess water collects in and fl ows through the regulatory fl oodplain.  This area of inundation 



is regulated by Tulsa County’s Flood Damage Prevention Ordinance in the unincorporated areas of Tulsa Coun-
ty.  Municipal areas are regulated by the City of Bixby’s Flood Damage Prevention Ordinance, the City of Jenks’ 
Flood Damage Prevention Ordinance, and the Town of Sperry’s Flood Damage Prevention Ordinance.  With all 
ordinances, new buildings are protected under the ordinance requirements and older structures are addressed 
above in section 3.2.1.4.  The worst case fl ood event would be where runoff exceeds the capacity of the 100 year 
regulatory fl oodplain, thereby inundating areas and possibly structures outside the areas regulated by the Flood 
Damage Prevention Ordinances.  Tulsa County, the City of Bixby, City of Jenks, Town of Sperry, and the six 
Schools consider the regulatory fl oodplain the extent of the fl ood hazard.

3.2.2  Tornado Hazard
3.2.2.1 A tornado is a rapidly rotating vortex or 
funnel of air extending to the ground from a cumulo-
nimbus cloud.  The path width of a tornado is gen-
erally less than a half-mile, but the path length can 
vary from a few hundred yards to dozens of miles.  A 
tornado moves at speeds from 30 to 125 mph, but can 
generate winds exceeding 300 mph.  

3.2.2.2 Tulsa County is located in the northeast part 
of Oklahoma.  The following fi gure obtained from 
the FEMA web site shows tornadic activity per 1,000 
m2.  Central Oklahoma, along with the area around 
Fort Worth Texas has the highest concentration of 
recorded tornados in the country.

All portions of Tulsa County have the same tornado 
risk.  This is true for the City of Bixby, City of Jenks, Town of Sperry, and the six Schools participating in the 
plan.

3.2.2.3 The severity of tornados is measured on the Fujita tornado scale and Enhanced Fujita tornado scale.  On 
February 1, 2007, the Fujita tornado scale was decommissioned in favor of the more accurate Enhanced Fujita 
tornado scale.  None of the tornados recorded on or before January 31, 2007 will be re-categorized.  The Fujita 
tornado scale should be used when referring to tornadic activity prior to 02/01/07.  
Tulsa County, the Cities, the Town, and the six participating Schools use these scales to measure the extent of this 
hazard. 
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According to the National Climatic Data Center, since 2007 when the Enhanced Fujita Tornado Scale was insti-
tuted, 84% of all tornadoes in Oklahoma have either been EF0 or EF1 while less than 2% have been EF4 or EF5.  
However, two-thirds of the EF4 and EF5 tornadoes were fatal.

Tulsa County, the City of Bixby, City of Jenks, Town of Sperry, and the six Schools consider a tornado measuring 
EF0 and EF1to be of minor severity.  Tulsa County, the City of Bixby, City of Jenks, Town of Sperry, and the six 
Schools consider tornados measuring EF2 through EF5 to be of major severity.

3.2.2.4 From 2007 through 2016, there were 13 tornadoes in Tulsa County.  The City of Bixby had three torna-
does from 2007 through 2016.  The City of Jenks and the Town of Sperry did not have a tornado event in their 
corporate limits in this same 2007 through 2016 time frame.  None of the six Schools had a tornado on their prop-
erties during this 2007 through 2016 time frame.  Map Number 6 in Appendix 1 shows previous tornado events 
around the Tulsa County area.  

Appendix 6 summarizes previous occurrences of this hazard.

3.2.2.5 Meteorological conditions change slowly, so future tornado events should occur with the same probabil-
ity as previous events.  No area of the County is any more or less at risk from tornadic activity.  According to the 
likelihood rating from Appendix 6 (the defi nition of the likelihood scale is shown in Appendix 6), the likelihood 
of a tornado event is shown in Table: 3-7.
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3.2.2.6 The impact of this hazard in terms of the number of structures and buildings damaged and the potential 
damage tornados may cause to the structures and buildings is discussed in sections 3.3 and 3.4.  The impact of the 
hazard in terms of capabilities or activities on Tulsa County, the City of Bixby, City of Jenks, Town of Sperry, and 
the six Schools is discussed as follows.

Tulsa County, the City of Bixby, City of Jenks, Town of Sperry, and the six School systems are located in what is 
considered an active part of tornado alley.  Every structure in the County is vulnerable to tornados.  Structures, au-
tomobiles, persons, agriculture, and utilities can sustain damage from tornados.  Utility service outages can affect 
large segments of the population for long periods of time and threaten the well-being of citizens.  

On the lower end, damage from an EF0 tornado with winds from 65-85 mph can result in the destruction of road 
signs, tall structures, trees, and possibly shingled roofs.  Mid –range EF2 to EF4 tornados with winds from 86-200 
mph will result in considerable damage.  Roofs can be torn off structures, mobile homes completely demolished, 
most trees and plant life destroyed, objects as big as cars can be thrown short distances (other objects can become 
missiles too), and trains can be blown over.  The worst case is the EF5 tornado with winds greater than 200 mph.  
Total destruction will occur in the path of these tornados, which have been up to ½ mile wide in the past.  Homes, 
automobiles, appliances, outbuildings, and anything outdoors can be picked up and thrown long distances as large 
missiles. 

Utility infrastructure, such as power lines, substations, water towers, and water wells, are vulnerable and can be 
severely damaged or destroyed by a tornado.  Emergency vehicles responding to the devastated areas can have 
trouble responding due to down power lines and debris in roadways.  Livestock is vulnerable during tornado 
events and are often killed since there is little protection for the animals on open range.  People caught in the path 
of a tornado that don’t take shelter, or have access to shelter, have the potential of being injured or killed.  Resi-
dents most vulnerable to tornados are those living in mobile homes.  

Historically, tornados move in a southwest to northeast direction, but can move in any direction.  Consequently, 
vulnerability of humans and property is diffi cult to predict since tornados vary in strength, occur randomly, and 
the path of destruction varies in width.  From a safety perspective a tornado may tear up an uninhabited rural area 
or pass through the middle of a densely developed urban area.  Injuries and fatalities depend upon the magnitude 
and location of a tornado.

Advances in meteorology and the use of Doppler radar allow a more accurate prediction of tornado formation.  A 
network of storm watchers attempt to identify funnel clouds and report to various networks which then alert the 
population.  Tornado sirens, electronic media, TV and radio can all be used to accomplish this.  Even though these 
advances have signifi cantly improved response times, tornados can still occur unexpectedly and without adequate 
warning.  

Utilizing warning systems, county residents can take appropriate precautions prior to and during these events.  As 
a result, casualty rates are low.  The popularity of mobile/manufactured housing has increased the risk to these 
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structures.  The use of better building techniques, tie-down systems and the availability of storm shelters all help 
mitigate losses. As funding has become available, Tulsa County has installed emergency warning sirens to rural 
areas Tulsa County and will continue to add new sirens as funding becomes available.  Specifi cally, Tulsa County 
plans to add new sirens to the West Tulsa area.  The City of Bixby, City of Jenks, and the Town of Sperry also use 
emergency warning sirens to warn its citizens.  The six Schools use their public address systems to warn everyone 
in their buildings and on their grounds.

A weak tornado would be an EF0 and a worst case tornado would be an EF5, as defi ned in Table: 3-5 and Table: 
3-6 

3.2.3  High Wind Hazard
3.2.3.1 Wind is defi ned as the motion of air relative to the earth’s surface.  Extreme windstorm events are as-
sociated with cyclones, severe thunderstorms, and accompanying phenomena such as tornados and downbursts.  
Winds vary from zero at ground level to 200 mph in the upper atmospheric jet stream 6 to 8 miles above the 
earth’s surface.  The mean annual wind speed in the mainland United States is reported by FEMA to be 8 to 12 
mph, with frequent speeds of 50 mph and occasional wind speeds of greater than 70 mph.  Oklahoma wind speeds 
average 10 miles per hour, but vary widely throughout the state.

3.2.3.2 The risk level is the same over the entire County.  No area of the County, including the City of Bixby, 
City of Jenks, Town of Sperry or the six participating Schools, are any more or less at risk from a high wind event.  

3.2.3.3 The magnitude of a high wind event is categorized on various wind scales, such as the Saffi r-Simpson 
and Beaufort Scales.  Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six par-
ticipating Schools, use these scales to measure the magnitude of a wind event.  The tables below containing the 
Saffi r-Simpson (Table: 3-8) and Beaufort (Table: 3-9) scales show the discrepancy between the two scales.  The 
National Weather Service (NWS) issues Severe Thunderstorm Warnings whenever a thunderstorm is forecast to 
produce wind gusts to 58 miles per hour (50 knots) or greater and/or hail one inch in diameter or larger.  Hail size 
increased from ¾ inch to one inch on January 5, 2010, for warning purposes.  The hail hazard will be addressed in 
Section 3.2.5.
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Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating Schools, con-
sider a Saffi r-Simpson Scale category 1 high wind event to be of minor severity.  Tulsa County, including the City 
of Bixby, City of Jenks, Town of Sperry, and the six participating Schools consider Saffi r-Simpson Scale catego-
ries 2 through 5 high wind events to be of major severity.

3.2.3.4 According to the National Climatic Data Center (NCDC), Tulsa County had fi ve recorded high wind 
events during the period of 2007 through 2016.  The NCDC did not report any high wind events in the City of 
Jenks, or the Town of Sperry during this time period; however the City of Bixby Emergency Management report-
ed eight high wind events.  Berryhill Public Schools experienced two high wind events from 2007 through 2016.  
Bixby Public Schools experienced two high wind events from 2007 through 2016.  Jenks Public Schools experi-
enced seven high wind events from 2007 through 2016.  Keystone Public Schools, Liberty Public Schools, and 
Sperry Public Schools each experienced one high wind event from 2007 through 2016.  

Appendix 6 summarizes previous occurrences of this hazard.

3.2.3.5 Meteorological conditions change slowly, so future high wind events should occur with the same proba-
bility as previous events.  The risk level is the same for the entire county.  According to the likelihood rating from 
Appendix 6 (the defi nition of the likelihood scale is shown in Appendix 6), the likelihood of a high wind event is 
shown in Table:  3-10. 

3.2.3.6 The impact of this hazard in terms of the number of structures and buildings damaged and the potential 
damage winds may cause to the structures and buildings is discussed in sections 3.3 and 3.4.  The impact of the 
hazard in terms of the capabilities or activities on Tulsa County, the City of Bixby, City of Jenks, Town of Sperry, 
and the six Schools is discussed as follows.

Winds are usually part of severe storms such as tornados and thunderstorms, but do not have to accompany a 
storm to be dangerous.  Straight-line winds and microbursts can cause injury and damage.  Very little available 
data exists concerning straight-line winds separate from thunderstorms or tornados.  Mitigation efforts for torna-
dos and thunderstorms should also address the hazard posed by high winds.

High winds can damage buildings in several ways.  The diagram below shows how extreme winds affect a build-
ing and helps explain why these winds cause buildings to fail.  Wind speeds can rapidly increase and decrease.  
An obstruction, such as a house, in the path of the wind causes the wind to change direction.  This change in wind 
direction increases pressure on parts of the house.  The combination of increased pressure and fl uctuating wind 
speeds creates stress on the house that frequently causes connections between building components to fail.  For 
example, the roof or siding can be pulled off or the windows can be pushed in.
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Buildings that fail due to the effects of high winds often appear to have exploded, giving rise to the misconception 
that the damage is caused by unequal wind pressures inside and outside the building.  This misconception has led 
to the myth that during a high wind event, the windows and doors in a building should be opened to equalize the 
pressure.  In fact, opening a window or door allows wind to enter a building and increases the risk of building 
failure.

Damage can also be caused by fl ying debris.  If wind speeds are high enough, debris can be thrown at a building 
with enough force to penetrate windows, walls, or the roof.  Even a reinforced masonry wall can be penetrated 
unless it has been designed and constructed to resist debris impact during high winds.  Because debris can severe-
ly damage, and even penetrate walls and roofs, airborne debris threatens not only buildings but the occupants as 
well.

In addition to structural issues, high winds can affect electrical and other utilities resulting in service outages.  
Power lines can be grounded out or knocked down causing loss of electrical service.  There could also be loss of 
water, sewer, and communications. 

A typical high wind event would be a Saffi r-Simpson Scale category 1 as defi ned in Table: 3-8.  The worst case 
high wind event would be a Saffi r-Simpson Scale category 5.  

3.2.4  Lightning Hazard 
3.2.4.1 Lightning is a discharge of atmospheric electricity (accompanied by a vivid fl ash of light), frequently 
from one cloud to another or from a cloud to the earth.  The accompanying sound (thunder) is produced by the 
rapid heating and cooling of the air as the electricity passes through the atmosphere.

Within the thunderstorm clouds, rising and falling air causes turbulence which results in the buildup of a static 
charge.  The negative charges concentrate in the base of the cloud and positive charges concentrate in the top of 
the cloud.  Since like charges repel, some of the negative charges on the ground are pushed down and away from 
the surface, leaving a net positive charge on the surface.  Opposite charges attract, so the positive (ground) and 
negative (cloud) charges are pulled toward each other.  This fi rst, invisible, stroke is called a stepped leader.  As 
soon as the negative and positive parts of the stepped leader connect there is a conductive path from the cloud to 
the ground and the negative charges rush down it causing the visible strike.  

Thunder is caused by the rapid heating and cooling of the air associated with the lightning fl ash.  In less than a 
second, the air can be heated 15,000 to 60,000 degrees Fahrenheit.  When the air is heated to this temperature, it 
rapidly expands and then quickly contracts.  When lightning strikes close by, the sound will be a loud bang, crack 
or snap.  Thunder can typically be heard up to 10 miles away.  During heavy rain and wind this distance will be 
less, but on quiet nights, when the storm is many miles away, thunder can be heard at longer distances. 

Diagram of Windstorm Eff ects
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3.2.4.2 The risk level is the same for the entire County.  No area of the County, including the City of Bixby, City 
of Jenks, Town of Sperry, or the six participating Schools, are any more or less at risk from a lightning strike.  

3.2.4.3 The severity of a lightning strike depends upon where the electrical discharge occurs.  Cloud-to-ground 
is the more severe type in terms of potential damage.  The tables below from the National Climatic Data Center 
show the types (Table: 3-11) and frequency (Table: 3-12) of lightning.  The more severe type of lightning; coupled 
with an increased frequency, poses a greater lightning risk.  

Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating Schools con-
sider any lightning event of less than one fl ash per minute as minor in severity, and any event greater than one 
fl ash per minute as a major severity event.

3.2.4.4 For Tulsa County, NCDC reports eight lightning events during the ten year period from 2007 through 
2016.  The NCDC did not report any lightning events in the City of Bixby during this time period.  For the City 
of Jenks, NCDC reports two lightening events from 2007 through 2016.  The NCDC did not report any lightning 
events in the Town of Sperry during this time period.  The Jenks 
Public Schools experienced eight lightning events during the 2007 
through 2016 time frame.  The Berryhill Public Schools, Bixby 
Public Schools, Keystone Public Schools, Liberty Public Schools, 
and Sperry Public Schools did not experience a lightning event 
during this time frame.

Appendix 6 summarizes previous occurrences of this hazard.

3.2.4.5 Meteorological conditions change slowly, so future light-
ning events are expected to occur with the same probability as 
previous events.  The risk level is the same for the entire county.  
According to the likelihood rating from Appendix 6 (the defi nition 
of the likelihood scale is shown in Appendix 6), the likelihood of a 
high wind event is shown in Table:  3-13.
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3.2.4.6 The impact of this hazard in terms of the number of structures and buildings damaged and the potential 
damage lightening may cause to the structures and buildings is discussed in sections 3.3 and 3.4.  The impact of 
the hazard in terms of the capabilities or activities on Tulsa County, the City of Bixby, the City of Jenks, the Town 
of Sperry, and the six Schools is discussed as follows.

Lightning strikes can cause high-voltage power surges through transmission lines and have the ability to seriously 
damage equipment.  Property damage from power surges and resulting fi res can destroy not only the electronics in 
a building, but the structure itself.

The greatest threat posed by lightning is the potential loss of human life.  Property damage can also occur to 
structures and electrical equipment.  Anyone outdoors during a thunderstorm is exposed and at risk of injury from 
lightning.  

A minor lightning event would be cloud to cloud lightning that stays in the air and does not contact the ground or 
another structure. The worst case lightning event would be cloud to ground lightning where the lightning strikes a 
large public gathering resulting in multiple injuries and/or causalities.  

3.2.5  Hail Storm Hazard 
3.2.5.1 Hail is frozen water droplets formed inside a thunder-
storm cloud.  They are formed by strong updrafts of warm air and 
downdrafts of cold air. As water droplets are carried high into a 
cloud they freeze and form small hailstones.  These small hail-
stones can grow as additional water droplets freeze to them until 
they become too heavy to be supported by the updrafts.  At this 
point they fall to earth as hail.  Hail can be round, oval or irregu-
larly shaped. 

3.2.5.2 The risk level is the same for the entire County.  No area 
of the County, including the City of Bixby, City of Jenks, Town 
of Sperry, or the six participating Schools, are any more or less at 
risk from a hail storm.  

3.2.5.3 The severity of damage caused by hail storms depends on 
the hailstone size (average and maximum), number of hailstones 
per unit area, and associated winds.  Hailstone sizes are described 
in Table: 3-14.
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The National Weather Service (NWS) issues Severe Thunderstorm Warnings whenever a thunderstorm is fore-
cast to produce wind gusts of 58 miles per hour (50 knots) or greater and/or hail one inch in diameter or larger is 
expected.  Prior to January 5, 2010 the criteria for hail was ¾ inch or larger.

Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating Schools use 
hailstone size as a measure of potential damage.

Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating Schools con-
sider any hail event that causes major property damage or death to be a major event.  Generally this means hail-
stone diameters one-inch or greater.  Minor hail events are ones that cause little property damage and no injuries.  
This generally involves hailstones of less than one half inch in diameter.

3.2.5.4 According to the NCDC, Tulsa County had 100 hail events with hail diameters one inch and greater 
during the period from 2007 through 2016.  The NCDC reports eight hail hazard events in the City of Bixby, three 
hail events in the City of Jenks and one hail event in the Town of Sperry.  Jenks Public Schools experienced three 
hail events and Keystone Public Schools and Liberty Public Schools each experienced one hail event during the 
period from 2007 through 2016.  Berryhill Public Schools, Bixby Public Schools, Keystone Public Schools, and 
Sperry Public Schools did not experience a hail event during this same time period.

Appendix 6 summarizes previous occurrences of this hazard.

3.2.5.5 Meteorological conditions change slowly so future hail events are expected to occur with the same proba-
bility as previous events.  The risk level is the same for the entire county.  According to the likelihood rating from 
Appendix 6 (the defi nition of the likelihood scale is shown in Appendix 6), the likelihood of a hail event is shown 
in Table: 3-15.  

3.2.5.6 The impact of this hazard in terms of the number of structures and buildings damaged and the potential 
damage hail may cause to the structures and buildings are discussed in sections 3.3 and 3.4.  The impact of the 
hazard in terms of the capabilities or activities on Tulsa County, the City of Bixby, City of Jenks, Town of Sperry, 
and the six Schools is discussed as follows.

The impacts of hail range from damage through destruction of structures and personal property to bodily injury, 
depending on the diameter of the hail, the amount of hail and accompanying winds..  The National Climatic Data 
Center has reported hail in Tulsa County up to 4 ¼ inches in diameter.

A minor hail storm would be one with hailstones that are noticeable but cause no damage.  A worst case hail storm 
would be when the hailstones are large enough to cause wide spread structural damage and occur over a large 
public outdoor gathering causing injuries to persons not under safe cover.  
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3.2.6  Winter Storm Hazard 
3.2.6.1 All winter storms are accompanied by cold temperatures and blowing snow, which can reduce visibility.  
A severe winter storm is one that drops 4 or more inches of snow during a twelve hour period, or 6 or more inches 
during a 24- hour span.  An ice storm occurs when freezing rain falls or falling rain freezes immediately upon 
contact.  All winter storms make driving and walking extremely hazardous.  The aftermath of a winter storm can 
impact a community or region for days, weeks, and even months.  Winter storms are considered deceptive killers 
as they indirectly cause transportation accidents, injury and death from exhaustion/overexertion, hypothermia, 
and frostbite from wind chill.  Asphyxiation and house fi res occur more frequently in the winter due to the lack of 
proper safety precautions while using home heating equipment.

3.2.6.2 The risk level is the same for the entire County.  No area of the County, including the City of Bixby, City 
of Jenks, Town of Sperry or the six participating Schools, are any more or less at risk from a winter storm.  

3.2.6.3 A winter storm can range from moderate snow (2 to 4 inches over 12 to 24 hours) to blizzard conditions 
(4 to 6 inches over 12 to 24 hours).  A combination of high winds, freezing rain, sleet, blowing and drifting snow 
when accompanied by extremely cold temperatures can increase the severity of a winter storm.  Some winter 
storms may be large enough to affect several states while others may affect only a single community.  

The Sperry Piltz Ice Accumulation Index attempts to quantify the severity of a winter storm.  The scale is shown 
in Table: 3-16.

Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating Schools use 
this index to measure the extent of the hazard.  

Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating Schools con-
sider an SPIA index of 0 and 1 to be of minor severity and 2 to 5 to be of major severity.  

3.2.6.4 For Tulsa County, the NCDC reports 14 winter storm events during the ten year period from 2007 through 
2016.  Winter storms are generally wide spread events so the City of Bixby, City of Jenks, Town of Sperry, and 
the six participating Schools also experienced these 14 winter storms from 2007 through 2016.

Appendix 6 summarizes previous occurrences of this hazard.
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In the past ten years, from 2007 through 2016, Tulsa County has been included in fi ve federally declared disasters, 
four of which, were for severe winter storms; DR-1678, DR-1735, DR-1876, and DR-1985.

3.2.6.5 Meteorological conditions change slowly so future events are expected to occur with the same probability 
as the previous events.  According to the likelihood rating from Appendix 6 (the defi nition of the likelihood scale 
is shown in Appendix 6), the likelihood of a winter storm in Tulsa County is “highly likely” and the TCHMPC 
determined that is an appropriate probability for the City of Bixby, City of Jenks, Town of Sperry and the six par-
ticipating Schools.

3.2.6.6 The impact of this hazard in terms of the number of structures and buildings damaged and the potential 
damage winter storms may cause to structures and buildings is discussed in sections 3.3 and 3.4.  The impact 
of the hazard in terms of the capabilities or activities in Tulsa County, the City of Bixby, City of Jenks, Town of 
Sperry, and the six Schools is discussed as follows.

A typical winter storm would have an ice damage index of 0, as defi ned by the Sperry Piltz Ice Accumulation 
Index, and the worst case winter storm hazard would have an ice damage index of 5.

Tulsa County is affected periodically by heavy snow and ice that can cause damage.  Trees and power lines fall 
due to the weight of ice and snow causing power outages.  Icy roads cause accident rates to increase and impair 
the ability of emergency vehicles to respond which can result in more severe injuries and a higher loss of life.  
Slips and falls are also more likely to result in injury and over exertion from snow removal activities can result in 
additional medical problems.

A major winter storm can be very dangerous.  Preparing for cold weather conditions and responding to them ef-
fectively can reduce the dangers caused by winter storms.
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3.2.7  Heat Hazard 
3.2.7.1 A heat hazard occurs when the ambient temperature and conditions exceeds the body’s ability to cool 
itself.  Humid conditions can worsen the hazard by limiting the body’s ability to cool itself through sweating 
(evaporative cooling).  The National Weather Service issues an excessive heat warning when the heat index (a 
measure of the temperature combined with the relative humidity) is at least 105°F for more than 3 hours per day 
for 2 consecutive days, or if the heat index is greater than 115°F for any period of time.

3.2.7.2 The risk level is the same for the entire County.  No area of the County, including the City of Bixby, City 
of Jenks, Town of Sperry, or the six participating Schools, are any more or less at risk from a heat hazard.  

3.2.7.3 High temperatures, when combined with high humidity, can put an area in the “Extreme Danger” catego-
ry on the National Weather Service Heat Index scale (Table: 3-17).  When extreme heat is combined with drought, 
excessively dry, hot, conditions can result in a higher risk of life-threatening heat-related illness.  The heat index 
is a measure of the severity of a heat hazard and can be related to a range of specifi c heat disorders.  Tulsa County 
can experience a heat index reading into the heat stroke range.  

Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating 
Schools use this scale to measure the extent of this hazard.  

Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating 
Schools consider a heat index between 95° and 105° F to be of minor severity and a heat index above 
105° F to be of major severity.  

3.2.7.4 According to the National Climatic Data Center, three extreme heat events were reported in Tul-
sa County from 2007 through 2016.  Extreme heat events are generally wide spread events so the City 
of Bixby, City of Jenks, Town of Sperry, and the six participating Schools also experienced these three 
extreme heat events from 2007 through 2016.  No structural damage was recorded for the heat hazard.

Appendix 6 summarizes previous occurrences of this hazard.

3.2.7.5 Meteorological conditions change slowly so future events should occur with the same probability 
as the previous events.  According to the likelihood rating from Appendix 6 (the defi nition of the likeli-
hood scale is shown in Appendix 6), the likelihood of a hazardous heat event in Tulsa County is “Likely.  
The City of Bixby, City of Jenks, Town of Sperry, and the six participating Schools are also likely to 
have hazardous heat events.
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3.2.7.6 A typical high heat event would be one in which people experience heat indices between 90° and 105° 
F, as shown in Table: 3-17.  The elderly population, individuals with respiratory issues and individuals that must 
spend time outdoors are most at risk from this heat hazard.  A worst case high heat event would be to persons 
exposed to heat indices exceeding 130° F where heat stroke is more likely.  

In Oklahoma, the National Weather Service reports July as generally the hottest month of the year, followed by 
August.

Heat kills by pushing the human body beyond its limits.  Under normal conditions, the body’s internal thermostat 
produces perspiration that evaporates and cools the body.  However, in extreme heat and high humidity, evapora-
tion is slowed and the body must work extra hard to maintain a normal temperature. 

Most heat disorders occur because the victim has been overexposed to heat or has over exerted for his or her age 
and physical condition.  Other conditions that can induce heat-related illnesses include stagnant atmospheric con-
ditions and poor air quality. 

Extreme heat can have a serious economic impact on a community.  Increased demand for water and electricity 
may result in resource shortages.  Moreover, damage to food supplies may occur if extreme heat damages agricul-
tural crops and livestock. 

Young children, elderly people, those with respiratory issues and overweight individuals are more likely to be-
come victims of extreme heat.  Other conditions that can limit the ability to regulate temperature include fever, de-
hydration, heart disease, mental illness, poor circulation, sunburn, prescription drug use, and alcohol use.  Another 
segment of the at risk population is those whose jobs require strenuous outside activity.  When temperatures reach 
90° F and above, people and animals are more likely to suffer sunstroke, heat cramps, and heat exhaustion.

Another extreme heat hazard is air pollution.  During summer months, consistent high temperatures and stagnant 
airfl ow patterns can cause a build-up of hydrocarbons to form a dome-like ceiling over large cities.  The abun-
dance of factories, automobiles, lawn equipment, and other internal combustion machines emit particulate matter 
that builds and worsens with the increase in temperature.  The resulting stagnant air does not move away until a 
weather front arrives to disperse it.  When the particulate matter reaches a pre-determined level, an ozone alert is 
issued for the Tulsa area and implementation measures are undertaken to reduce the use of cars and the output of 
the offending chemicals.  Ozone alerts usually include advisories for the elderly and those with breathing diffi cul-
ties and recommendations to stay indoors in air-conditioned environments when possible. 

Extreme heat can also have a structural impact.  Roads can buckle during times of extreme heat.  Extreme heat 
leads to rapid evaporation of ponds and lakes, depleting water sources used by both farmers and the community.  
Often times, residents use additional water during extreme heat to counter the drying of soils and prevent vege-
tation from dying.  This additional strain on water systems can lead to low water pressure, and can cause water 
shortages when fi refi ghters are trying to save property and vegetation dried out by the extreme heat.

3.2.8  Drought Hazard 
3.2.8.1 A drought is a period of drier-than-normal conditions resulting in water-related problems.  Precipitation 
(rain or snow) falls in uneven patterns across the country.  When no rain or only a small amount of rain falls, 
soils can dry out and plants can die.  When rainfall is less than normal for an extended period of time, the fl ow in 
streams and rivers decline, the water level in lakes and reservoirs fall, and the depth to water in wells increases.  If 
dry weather persists and water supply problems develop, the dry period is considered a drought. 

Decreasing rainfall records are usually the fi rst indication of an approaching drought.  Within a short period of 
time, the amount of moisture in soils can begin to decrease.  The effects of a drought on fl ow in streams and rivers 
or on water levels in lakes and reservoirs may not be noticed for several weeks or months.  Water levels in wells 
may not refl ect a shortage of rainfall for a year or more.  A period of below-normal rainfall does not necessarily 
result in drought conditions.  Some areas of the United States are more likely to have droughts than other areas.  
In humid or wet regions, a drought of a few weeks is quickly refl ected in a decrease in soil moisture and in declin-
ing stream fl ow.  In arid or dry regions (portions of Oklahoma), people rely on groundwater and water in reser-
voirs to supply their needs.  They are protected from short-term droughts, but may have severe problems during 
long dry periods because they may have no other water source if wells or reservoirs go dry.
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3.2.8.2 The risk level is the same for the entire County.  No area of the County, including the City of Bixby, City 
of Jenks, Town of Sperry, or the six participating Schools, are any more or less at risk from a drought hazard.  

3.2.8.3 The Palmer Drought Index was developed in the 1960’s and uses temperature and rainfall information 
in a formula to determine dryness.  It has become the semi-offi cial drought severity index.  The Palmer Index is 
most effective in determining long term drought; a matter of several months.  It uses a 0 as normal, and drought 
is shown in terms of minus numbers; for example, minus 2 is moderate drought, minus 3 is severe drought, and 
minus 4 is extreme drought.  NOAA has used this index to classify the drought hazard throughout the continen-
tal United States.  As of October 2017, Tulsa County was in the moderately moist severity range of the Palmer 
Drought Index.  The national map showing the October 2017 Palmer Drought Index is shown below.

Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating Schools use 
this scale to measure the extent of the hazard.  

Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating Schools 
consider a mid-range Palmer Drought Index to be of minor severity and a severe drought index to be of major 
severity.  

3.2.8.4 One of the greatest natural disasters in U.S. history and the most severe and devastating in Oklahoma was 
the decade-long drought in the 1930’s that has become known as the Dust Bowl.  Reaching its peak from 1935 
through 1938, high temperatures and low rainfall combined to destroy crops and livestock.  High winds literally 
blew the soil and vegetation away resulting in massive soil erosion.  Hundreds of small rural communities were 
ruined and about 800,000 people were displaced.  The total expenditure by the American Red Cross for drought 
relief in Oklahoma in 1930-1931 was the third largest ever in the nation.

According to the National Climatic Data Center, four drought events were reported in Tulsa County from 2007 
through 2016.  Drought events are generally wide spread events so the City of Bixby, City of Jenks, Town of 
Sperry, and the six participating Schools also experienced these four drought events from 2007 through 2016.  No 
structural damage was recorded for this hazard.

Appendix 6 summarizes previous occurrences of this hazard.



3.2.8.5 Meteorological conditions change slowly so future events are expected to occur with the same probability 
as the previous events.  According to the likelihood rating from Appendix 6 (the defi nition of the likelihood scale 
is shown in Appendix 6), the likelihood of a drought event in Tulsa County is “highly likely”.  The City of Bixby, 
City of Jenks, Town of Sperry, and the six participating Schools are also highly likely to have drought events.

3.2.8.6 A typical drought condition would be a mid-range to moderate Palmer Drought Index, where some form 
of voluntary water rationing would be encouraged but not required and the only damage would be to under wa-
tered lawns.  The worst case drought condition would be a Palmer Drought index of negative 4.00 and below, an 
extreme drought that lasts for months to years.  

Water shortages can also affect fi refi ghting capabilities in both urban and rural settings through reduced water 
fl ows and pressures.  Most droughts dramatically increase the danger of wildfi res.  Although droughts are most 
associated with summer and high temperatures, droughts can impact the county during winter months.

3.2.9  Expansive Soils Hazard 
3.2.9.1 A drought is a period of drier-than-normal conditions resulting in water-related problems.  Precipitation 
(rain or snow) falls in uneven patterns across the country.  When no rain or only a small amount of rain falls, 
soils can dry out and plants can die.  When rainfall is less than normal for an extended period of time, the fl ow in 
streams and rivers decline, the water level in lakes and reservoirs fall, and the depth to water in wells increases.  If 
dry weather persists and water supply problems develop, the dry period is considered a drought. 

Decreasing rainfall records are usually the fi rst indication of an approaching drought.  Within a short period of 
time, the amount of moisture in soils can begin to decrease.  The effects of a drought on fl ow in streams and rivers 
or on water levels in lakes and reservoirs may not be noticed for several weeks or months.  Water levels in wells 
may not refl ect a shortage of rainfall for a year or more.  A period of below-normal rainfall does not necessarily 
result in drought conditions.  Some areas of the United States are more likely to have droughts than other areas.  
In humid or wet regions, a drought of a few weeks is quickly refl ected in a decrease in soil moisture and in declin-
ing stream fl ow.  In arid or dry regions (portions of Oklahoma), people rely on groundwater and water in reser-
voirs to supply their needs.  They are protected from short-term droughts, but may have severe problems during 
long dry periods because they may have no other water source if wells or reservoirs go dry.

3.2.9.2 The risk level is the same for the entire County.  No area of the County, including the City of Bixby, City 
of Jenks, Town of Sperry, or the six participating Schools, are any more or less at risk from a drought hazard.  

3.2.9.3 The Palmer Drought Index was developed in the 1960’s and uses temperature and rainfall information 
in a formula to determine dryness.  It has become the semi-offi cial drought severity index.  The Palmer Index is 
most effective in determining long term drought; a matter of several months.  It uses a 0 as normal, and drought 
is shown in terms of minus numbers; for example, minus 2 is moderate drought, minus 3 is severe drought, and 
minus 4 is extreme drought.  NOAA has used this index to classify the drought hazard throughout the continen-
tal United States.  As of October 2017, Tulsa County was in the moderately moist severity range of the Palmer 
Drought Index.  The national map showing the October 2017 Palmer Drought Index is shown below.

Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating Schools use 
this scale to measure the extent of the hazard. 
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Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating Schools 
consider a very low to moderate expansive soil shrink-swell potential to be of minor severity and a high and very 
high expansive soil shrink-swell potential to be of major severity

3.2.9.4 No information is available for Tulsa County on how expansive soils have damaged structures.  This haz-
ard develops gradually and thus is not usually reported, largely because a catastrophic expansive soils event has 
not occurred.  This is also the case for the City of Bixby, City of Jenks, Town of Sperry, and fi ve of the participat-
ing Schools.  Jenks Public Schools reported four expansive soil events from 2007 through 2016.

3.2.9.5 Soil properties have not changed signifi cantly, so future occurrences of soils expansion and contraction 
should continue.  An estimate of future occurrences is rated as “unlikely” for Tulsa County, as shown in the Like-
lihood Rating fi eld in the Hazard Summary Table in Appendix 6 (an explanation of the likelihood scale is shown 
in Appendix 6).  Because no data is reported for this hazard, the TCHMPC determined that this “unlikely” rating 
is appropriate for the City of Bixby, City of Jenks, Town of Sperry, and fi ve of the  participating Schools.  The 
likelihood of an expansive soils event for the Jenks Public Schools is “highly likely”.

3.2.9.6 The negative impact of expansive soils on foundations of structures occurs slowly over time.  Structural 
foundations, such as in homes, commercial buildings, and concrete slabs in driveways, sidewalks and parking lots 
are at risk when built over expansive soils.  Asphalt surfaces such as highways and runways can also be affected.  
Expansive soils can cause uneven settlement of the soil under a structure’s foundation resulting in foundation 
cracks and damage to the structure above the foundation.

Structures built in areas of high shrink-swell potential that are not built with any foundation displacement protec-
tion, such as post-tension reinforcing, can be at risk.  These conditions become worse during extreme and extend-
ed drought conditions when the soils dry out and voids occur.  The voids increase the likelihood foundations will 
defl ect resulting in structure damage.  

Due to the generalized nature of the available soils information, specifi c site analyses would be necessary to 
determine if Tulsa County, the City of Bixby, City of Jenks, Town of Sperry, and the school properties have been 
impacted by expansive soils.  Therefore, mitigation actions will be recommended to better quantify this hazard for 
each site.

3.2.10   Wildfi re Hazard 
3.2.10.1  Wildfi res are defi ned as the uncontrolled burning of highly vegetated areas.  They are diffi cult to extin-
guish and usually occur in wooded, prairie or rural areas.

Wildfi res are often referred to as grass fi res in Tulsa County.  The amount of control the fi re department has over 
the burning vegetated area is a factor in defi ning a fi re as a wildfi re.  Also, the size of the burning area is a factor.  
A small area of burning vegetation is often referred to as a grass fi re while a large area of burning vegetation is 
called a wildfi re.  Both size and control are factors in how this hazard is named. 



Tulsa County Multi-Jurisdiction • 45 • Multi-Hazard Mitigation Plan

3.2.10.2    According to TAEMA, these fi res occur more frequent around the boundaries of communities.  This 
area is referred to as the wildland-urban interface.  Wildfi re risk varies by location.  This interface is defi ned as the 
area ½ mile either side of a community’s corporate limits.  Locations in the community, inside their ½ mile wild-
land-urban interface, are at less risk due to the reduction in vegetated area because of the community’s homes, 
structures, landscaping and infrastructure.  Areas outside the wildland-urban interface have a lower risk because 
they are less populated.  The wildland-urban interface around Tulsa County communities is shown on Map Num-
ber 8 in Appendix 1.  

The City of Bixby’s wildland-urban interface is shown on Map Number 8A in Appendix 1.  The interior of the 
City of Bixby is inside the City’s wildland-urban interface.  Eight of the nine Bixby Public Schools are in the 
City of Bixby wildland-urban interface, also shown on Map Number 8A in Appendix 1.  The eight Bixby Public 
Schools located within the City of Bixby’s wildland-urban interface are the High School, the 9th Grade Center, 
the Middle School, the Alternative School, the Central Intermediate, the North Elementary, the North Intermedi-
ate, and the Northeast Elementary and Intermediate schools. 

The Liberty Public Schools is located in the Bixby wildland-urban interface, also shown on Map Number 8A in 
Appendix 6.  

The City of Jenks’ wildland-urban interface is shown on Map Number 8B in Appendix 1.  The interior of the City 
of Jenks is inside the city’s wildland-urban interface.  Five of the eleven Jenks Public Schools are in the City of 
Jenks’ wildland-urban interface, and one of the eleven Jenks Public Schools is located inside the City of Tulsa’s 
wildland-urban interface, also shown on Map Number 8B in Appendix 1.  The fi ve Jenks Public Schools located 
within the City of Jenks’ wildland-urban interface are the High School, Freshman Academy, West Intermediate, 
West Elementary, and the Early Childhood Center.  The school located within the City of Tulsa’s wildland-urban 
interface is the Middle School.

The Town of Sperry’s wildland-urban interface is shown on Map Number 8C in Appendix 1.  All properties in the 
Town of Sperry are in Sperry’s wildland-urban interface.  The Sperry Public Schools is in the Town of Sperry’s 
wildland-urban interface, also shown on Map Number 8C in Appendix 1.  

The Berryhill Public Schools is in the City of Sand Springs’ wildland-urban interface, as shown on Map Number 
8D in Appendix 1.  

The Keystone Public Schools is outside of the City of Sand Springs’ wildland-urban interface, also shown on Map 
Number 8D in Appendix 1.

3.2.10.3    The Keetch-Byram Drought Index (KBDI) was created by John Keetch and George Byram in 1968 for 
the United States Department of Agriculture’s Forest Service.  It quantifi es the probability of a wildfi re based on 
soil moisture and other conditions related to drought.  The index is designed as an assessment for fi re potential.  
It is a continuous index, relating to the fl ammability of organic material in the ground.  The KBDI attempts to 
measure the amount of precipitation necessary to return the soil to full fi eld capacity.  It is a closed system ranging 
from 0 to 800 units.  Zero is the point of no moisture defi ciency (or saturation) and 800 is the maximum drought 
that is possible where the soil is absolutely dry.  The index number indicates the amount of rainfall (in hundredths 
of an inch) that is required to reduce the index to zero, or saturation.  With this scale soil is assumed to have a 
maximum storage capacity of 8 inches.

KBDI levels and its relationship to expected fi re potential are refl ected as follows:

 • KBDI = 0 – 200: Soil moisture and large class fuel moistures are high and do not contribute much to 
   fi re intensity.  This is typical of spring dormant season following winter precipitation.
 • KBDI = 200 – 400: Typical of late spring, early growing season.  Lower litter and duff layers are drying
   and beginning to contribute to fi re intensity
 • KBDI = 400 – 600: Typical of late summer, early fall.  Lower litter and duff layers contribute to fi re
   intensity and will burn actively.
 • KBDI = 600 – 800: Often associated with more severe drought with increased wildfi re occurrence.  
   Intense, deep-burning fi res with signifi cant downwind spotting can be expected.  Live fuels can also be
   expected to burn actively at these levels.
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Tulsa County, including the City of Bixby, City of Jenks, 
Town of Sperry, and the six participating Schools consider 
the wildfi re hazard with a KBDI level of 0-400 to be of minor 
severity.  Tulsa County, including the City of Bixby, City 
of Jenks, Town of Sperry, and the six participating Schools 
consider the wildfi re hazard with a KBDI level of 400-800 to 
be of major severity.

3.2.10.4   The Bixby Fire Department, Jenks Fire De-
partment, and Sperry Fire Department were sampled as 
representative of hazardous material events in Tulsa County. 
The Bixby Fire Department responded to 368 grass fi res from 
2007 through 2016.  The Jenks Fire Department responded 
to 149 grass fi res from 2009 through 2016.  The Sperry Fire 
Department responded to 165 grass fi res from 2010 through 

2014.  Wildfi res did not occur at the Berryhill Public Schools, Bixby Public Schools, Jenks Public Schools, Key-
stone Public School, Liberty Public Schools, or the Sperry Public Schools in this 2007 through 2016 time frame.

Appendix 6 summarizes previous occurrences of this hazard.

3.2.10.5   The fi re departments in Tulsa County have continuing campaigns to educate the public on fi re preven-
tion.  However, all fi res cannot be prevented so this hazard will continue.  According to the likelihood rating from 
Appendix 6 (the defi nition of the likelihood scale is shown in Appendix 6), the likelihood of a wildfi re event is 
shown in Table: 3-19.

3.2.10.6   The impact of this hazard, in terms of the number of structures and buildings and the potential damage a 
wildfi re may cause to the structures and buildings is discussed in sections 3.3 and 3.4.  The impact of this hazard 
in terms of the capabilities or activities on Tulsa County, including the City of Bixby, City of Jenks, Town of Sper-
ry, and the six participating Schools is discussed as follows.

A typical wildfi re would be a grass fi re in which the fi re department is dispatched and puts out the fi re before it 
causes signifi cant damage to crops, structures, or causes personal injury.  A worst case wildfi re scenario would be 
an event that could not be controlled before it overwhelms the fi re department’s capabilities, causing damage to 
facilities, structures, and/or persons.  

The number of structures in the Tulsa County communities’ wildland-urban interface (the area more vulnerable 
to a wildfi re than the interior of the community), is shown in section 3.3.10 and the damage estimate for those 
structures is shown in section 3.4.5.  

When wild lands are destroyed by fi re, the resulting erosion can cause heavy silting of streams, rivers, and reser-
voirs resulting in serious damage to aquatic life, irrigation systems and power production.
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3.2.11   Earthquake Hazard 
3.2.11.1   An earthquake is a sudden, rapid, shaking of the earth caused by the breaking and shifting of rock be-
neath the earth’s surface.  For hundreds of millions of years, the forces of plate tectonics have shaped our planet 
as the huge plates that form the earth’s surface move slowly over, under, and past each other.  Sometimes the 
movement is gradual.  At other times, the plates are locked together and unable to release the accumulating ener-
gy.  When the accumulated energy grows strong enough, the plates break free causing the ground to shake.  Most 
earthquakes occur at the boundaries where the plates meet but some earthquakes occur in the middle of plates.  
Earthquakes strike suddenly, often without warning and can occur at any time of the year and any time of the day 
or night.  

On a yearly basis, 70 to 75 damaging earthquakes occur throughout the world.  Estimates of losses from future 
earthquakes in the United States approach $200 billion.  There are 45 states and territories in the United States at 
moderate to very high risk from earthquakes and they are located in every region of the country.  California ex-
periences the most frequent damaging earthquakes.  Alaska experiences the greatest number of large earthquakes 
but most are located in uninhabited areas.  The largest earthquakes felt in the United States were along the New 
Madrid Fault in Missouri.  At this time a three-month long series of quakes (1811 to 1812) included three quakes 
larger than a magnitude of 8 on the Richter scale.  These earthquakes were felt over the entire Eastern United 
States, with Missouri, Tennessee, Kentucky, Indiana, Illinois, Ohio, Alabama, Arkansas, and Mississippi experi-
encing the strongest ground shaking. 

3.2.11.2   The faults most likely to affect Oklahoma are the New Madrid Fault, centered in the Missouri Booth-
eel region, the Meers Fault, located in southwestern Oklahoma near Lawton, and the Wilzetta Fault in central 
Oklahoma.  The distance from the Missouri Bootheel region to Tulsa County is approximately 350 miles and the 
distance from the Meers fault region to Tulsa County is approximately 180 miles.  The risk level is the same for 
the entire county.  No area of the county, including the Town of Sperry and the four participating schools, are at 
more or less risk from an earthquake. 

3.2.11.3   The severity of an earthquake is expressed by the Richter scale.  The Richter scale is a logarithmic 
measure of the amplitude of the seismic waves.  This scale, named after Dr. Charles F. Richter of the California 
Institute of Technology, is the best known scale for measuring the magnitude of earthquakes.  An earthquake of 
magnitude 2 is the smallest earthquake normally felt by people.  Earthquakes with a Richter value of 6 or more 
are commonly considered major.  Great earthquakes have a magnitude of 8 or more on the Richter scale. 

Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating Schools use 
this scale to measure the magnitude of an earthquake.  

Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating Schools con-
sider an earthquake of magnitude 4 and below on the Richter scale to be a minor earthquake and an earthquake 
greater than magnitude 4 on the Richter scale to be a major earthquake.



The USGS National Seismic Hazard Mapping, shown below, shows Tulsa County in the 2%g (peak acceleration) 
range and with a 10% probability of exceedance in 50 years.  According to FEMA document number 386-2, “Un-
derstanding Your Risks”, Step 1; areas with 2%g peak acceleration or less have a relatively low seismic risk, and 
an earthquake risk assessment is not warranted.

3.2.11.4   According to the U.S. Geological Survey, there were no earthquake events centered in Tulsa County 
from 2007 through 2016, and none in the City of Bixby, City of Jenks, Town of Sperry, or the six participating 
Schools.  On November 5, 2011, the state experienced its largest and third largest earthquakes in state history.  A 
4.8 magnitude earthquake occurred near Prague and then a 5.6 magnitude earthquake occurred near Sparks.  Both 
earthquakes were centered in Lincoln County, a county southwest of Tulsa County, in central Oklahoma.  The lat-
er earthquake surpassed the previous largest earthquake in state history, a 5.5 magnitude earthquake near El Reno 
on April 9, 1952.

In the past few years, Oklahoma has seen a noticeable increase in the number of earthquakes according to U.S. 
Geological Survey records.  From 1975 to 2000, Oklahoma experienced 28 earthquakes with a magnitude of 3.0 
or greater.  From 2000 through 2012 there were 170 earthquakes.  In 2013 alone, Oklahoma had 103 earthquakes 
of magnitude 3.0 or greater and in 2014, there was an exponential increase to 585 earthquakes.  In 2015, Okla-
homa experienced 887 earthquakes of magnitude 3.0 or greater, prompting the state to issue new rules governing 
wastewater injection wells.  Oil fi eld wastewater injection activity is considered, by some scientists, to be respon-
sible for the increased seismic activity.  While it is still to be determined whether or not the injection wells are 
causing Oklahoma’s increase in earthquakes, 2016 saw a reduction in earthquakes of magnitude 3.0 or greater, 
with 639 earthquakes recorded.  The following year (2017) saw an even more signifi cant decline, with only 268 
earthquakes of magnitude 3.0 or greater.
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3.2.11.5   The U.S. Geological Survey shows there were no earthquake events centered in Tulsa County from 2007 
through 2016, resulting in a likelihood rating of “unlikely”.  This probability is appropriate for the City of Bixby, 
City of Jenks, Town of Sperry, and the six participating Schools.  The estimate of future occurrences is shown in 
the Likelihood Rating fi eld in the Hazard Summary Table in Appendix 6 (the defi nition of the likelihood scale is 
shown in Appendix 6).

3.2.11.6   The impact of this hazard in terms of the number of structures and buildings and the potential damage 
the hazard may cause to the structures and buildings is discussed in sections 3.3 and 3.4.  The impact of this haz-
ard in terms of the capabilities or activities on Tulsa County, including the City of Bixby, City of Jenks, Town of 
Sperry, and the six participating Schools is discussed as follows.

A typical earthquake event would be a magnitude 1 to 3 on the Richter scale, which would be largely unfelt and 
would not cause noticeable damage.  The worst case earthquake event would be a magnitude 9 on the Richter 
scale, resulting in a large amount of structure damage and personal injury.  

All structures, homes, businesses, utilities and transportation infrastructure are vulnerable to an earthquake.  
Earthquakes occurring near Tulsa County can still impact the County.  In addition, Keystone Dam sits on the 
west edge of Tulsa County and poses a signifi cant hazard to the county’s residents in the event of a dam failure.  
While an analysis of the dam’s structural stability in the event of a large earthquake near or centered at the dam 
is beyond the scope of this plan, it is noted that earthquakes pose a potential threat to the structure.  The timely 
notifi cation of earthquake events can allow residents to take some precautions and remind individuals of the possi-
bility of aftershocks.  This is recommended as a mitigation activity to help minimize damage and injuries from 
earthquakes. 

3.2.12   Hazardous Material Hazard 
3.2.12.1  Hazardous materials are chemical substances that, if released or misused, can pose a threat to the envi-
ronment or human health.  These chemicals are used in industry, agriculture, medicine, research, and consumer 
goods.  Hazardous materials are divided into nine classes.  They are: (1) explosives, (2) gases, (3&4) fl ammable 
and combustible materials, (5) oxidizers and organic peroxide, (6) poisons, (7) radioactive, (8) corrosive and (9) 
miscellaneous. These substances are most often released in large quantities as a result of transportation accidents 
or chemical accidents at plant sites.  In Oklahoma, an owner or operator of a facility with on-site storage of haz-
ardous substances is required to submit an inventory of those substances to the Oklahoma Department of Environ-
mental Quality (ODEQ) and the local fi re department.  These facilities are referred to as Tier II facilities. 
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3.2.12.2   The Tier II facilities within unincorporated Tulsa County and in the City of Bixby, City of Jenks, and 
the Town of Sperry are listed in Table: 3-21: Tier 2 Sites In Unincorporated Tulsa County, City Of Bixby, City Of 
Jenks, and Town Of Sperry.  Their general location is shown on Map Number 9 in Appendix 1.  There are no Tier 
II sites at the six participating Schools’ locations.
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3.2.12.3   Tier II sites represent stationary hazardous material locations.  These sites include buildings or property 
where Tier II materials are manufactured or stored and are regulated nationally under the Comprehensive Envi-
ronmental Response Compensation and Liability Act (CERCLA) by the U.S. Environmental Protection Agency 
(EPA), and in Oklahoma by the Department of Environmental Quality.

The hazardous material and location, as well as weather, population, topography, toxicity, fl ammability, vege-
tation, and number of people likely to be in close proximity all could be factors in the severity of a hazardous 
material release.  A gallon of gasoline spilled on a fl at, impervious surface on a calm, dry, day in an unpopulated 
area would constitute an event of minor severity.  A tanker truck at a Tier II facility, carrying a Tier II hazardous 
substance and responsible for a large accidental release near a waterway, on a hill, in a populated area would con-
stitute an event of major severity.  

3.2.12.4   For the evaluation of previous occurrences of hazardous material events, traffi c accidents with gasoline 
spills and response calls to Tier II facilities were reviewed.  Fire departments are the fi rst responders to hazardous 
material events in Tulsa County.  The Bixby Fire Department, Jenks Fire Department, and Sperry Fire Department 
were sampled as representative of hazardous material events in Tulsa County.  The Bixby Fire Department re-
sponded to 51 hazardous material spills during the 2007 through 2016 time frame.  The Jenks Fire Department re-
sponded to 151 hazardous material spills during the 2009 through 2016 time frame.  The Sperry Fire Department 
responded to 165 hazardous material spills during the 2010 through 2014 time frame. Berryhill Public Schools, 
Bixby Public Schools, Jenks Public Schools, Keystone Public Schools, Liberty Public Schools, and the Sperry 
Public Schools are not Tier II storage facilities and did not have a hazardous material event on their property in 
the 2007 through 2016 time frame.  Appendix 6 summarizes previous occurrences of this hazard.

3.2.12.5   Chemicals and hazardous materials are used in benefi cial ways throughout our society and will continue 
to be used in the future.  As such, Tulsa County will continue to be exposed to this hazard.  According to the like-
lihood rating from Appendix 6 (the defi nition of the likelihood scale is shown in Appendix 6), the likelihood of a 
hazardous material event is shown in Table: 3-22.  
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3.2.12.6   Many areas of Tulsa County are susceptible to hazardous materials events due to the high number of 
highly traveled roads, highways and railroads.  Potential impacts include disruptions in transportation and com-
merce if roads are closed.  Local businesses and residences can also be affected.  Soils and waterways could 
become contaminated by spills and require remediation.  Water supplies can be disrupted and citizen’s health can 
be impacted.  The county will follow its emergency operations plan in the event of any hazardous material event. 

A typical hazardous material hazard scenario would be an automobile accident where gasoline (which is not Tier 
II) is spilled and the local fi re department responds without further incident.  A worst case scenario would be re-
sponding to a facility that contains a hazardous material that has not been properly documented so the responders 
may not be properly prepared for the hazardous material they would be encountering.  The quantity of a hazard-
ous substance is not the sole factor in the severity of a hazardous material event.  Location, weather, population, 
topography, vegetation, toxicity and fl ammability all could be factors in the event’s severity.  

3.2.13   Dam Break/Levee Failure Hazard 
3.2.13.1   A dam is defi ned as a barrier constructed across a watercourse for the purpose of storage, control, or 
diversion of water.  Dams typically are constructed of earth, rock, concrete, or mine tailings.

A dam break is the collapse, breach, or other failure resulting in the unintentional release of water and down-
stream fl ooding.  Dam breaks are primarily caused by hydrologic or structural defi ciencies.  An example of a 
hydrologic defi ciency could be inadequate spillway capacity.  Structural defi ciencies include seepage, erosion, 
cracking, sliding and overturning, mainly caused by the age of a dam and lack of maintenance.  

A levee is an engineered embankment, usually constructed of compacted soil, designed to reduce the risk of 
fl ooding. Levees prevent fl ooding by providing a barrier between fl oodwater and low lying lands that would oth-
erwise be inundated.

A levee failure is a breach or overtopping of the levee, which results in water fl ooding property otherwise protect-
ed by the levee. Levees can fail in a number of ways: overtopping, erosion, structural failures, and levee satura-
tion.  Typically, levees are breached when a section of the levee breaks away, leaving a gaping hole for water to 
inundate and fl ood property once protected by the levee.  A levee can also fail through overtopping, when fl ood-
waters rise above the top of the levee and allow fl oodwaters to fl ood property behind the levee.

3.2.13.2   The Oklahoma Water Resources Board (OWRB) coordinates the Oklahoma Dam Safety Program.  
OWRB categorizes dams into three categories; low hazard, signifi cant hazard, and high hazard.  There are two 
dams of major concern to Tulsa County and the participating jurisdictions: Keystone Lake Dam and Heyburn 
Lake Dam.  These two dams are listed in Table: 3-23.

An emergency action plan (EAP) is required by the OWRB for all high hazard category dams.  An element of the 
EAP is an inundation map showing the area inundated in the event of a dam break.  The general location of the 
Keystone Lake Dam dam break inundation area is the fl oodplain along the Arkansas River through Tulsa County, 
the City of Bixby, and the City of Jenks.  The general location of the Heyburn Lake Dam dam break inundation 
area is the fl oodplain along Polecat Creek through Tulsa County and the City of Jenks.  The United States Army 
Corps of Engineers’ Tulsa District (USACE) manages Keystone Lake and Heyburn Lake. They oversee mainte-
nance and safety issues concerning these dams.
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Tulsa County has two levee districts: Tulsa County Drainage District 12 and Jenks Levee.  The Tulsa County 
Drainage District 12 provides operation and maintenance for the Tulsa-West Tulsa Levee System.  The system, 
constructed in 1945, is approximately 20 miles all together along both the left and right banks of the Arkansas 
River. The left bank consists of a total of 11.8 miles and the right bank consists of 7.9 miles.  The left bank con-
tains Levees “A” and “B” with Levee “C” along the right bank.  Jenks Levee construction was completed in 1949 
after Congress approved the construction in 1944 and was completed under the direction of USACE.  The levee 
protects the City of Jenks from fl ooding which occurs on the Arkansas River, Polecat Creek, and Hager Creek.  
The levee is 7.8 miles long and is composed of two sections: Section “A” (3.82 miles) and Section “B” (3.98 
miles).  Section “A” is located along the right bank of the Arkansas River and joins Section “B” at the confl uence 
of the river with Polecat Creek, approximately 3.82 miles downstream. Section “B” continues along the left bank 
of Polecat Creek until the confl uence of Hager Creek and Polecat Creek, where it continues along the left bank of 
Hager Creek, approximately two miles.  This triangular shaped levee system contains approximately 1,540 acres.

3.2.13.3   Low hazard dams are those where a break would result in no probable loss of human life and low eco-
nomic losses.  Signifi cant hazard dams are those dams where a break would result in no probable loss of human 
life but can cause economic or disruption of lifeline facilities.  High hazard dams are those dams where a break 
will probably cause loss of human life.

Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating schools consid-
er a partial collapse of a dam, with water releases contained within the creek banks to be of minor severity if water 
does not fl ood streets or cause damage.  Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry 
and the six participating schools consider a partial to total collapse of a dam, where released water fi lls the inunda-
tion area, blocks streets, gets into residences and businesses or results in loss of life to be of major severity.

Tulsa County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating schools consid-
er a partial levee failure when water releases do not inundate roads and structures to be of minor severity.  Tulsa 
County, including the City of Bixby, City of Jenks, Town of Sperry, and the six participating schools consider a 
partial or total failure of a levee, where released water inundates streets, residences and businesses, or results in 
the loss of life to be of major severity.

3.2.13.4   According to the Tulsa Area Emergency Management Agency (TAEMA) and the National Climatic Data 
Center (NCDC), there were no dam break or levee failure events in Tulsa County from 2007 through 2016.

3.2.13.5   The likelihood of future dam break or levee failure occurrences is shown in the Likelihood Rating fi eld 
in the Hazard Summary Table in Appendix 6 (the defi nition of the likelihood scale is shown in Appendix 6).  As 
shown in the table, the likelihood rating for a dam break or levee failure in Tulsa County, City of Bixby, Bixby 
Public Schools, City of Jenks, Jenks Public Schools, Town of Sperry, Berryhill Public Schools, Keystone Public 
Schools, Liberty Public Schools, and Sperry Public Schools is “unlikely.

3.2.13.6  A typical dam break or levee failure hazard scenario would be minor seepage through the dam or levee, 
which was identifi ed during the dam or levee inspection and remedied.  The worst case scenario of a dam break or 
levee failure hazard would be an unexpected break of the dam or levee in which emergency personnel could not 
effectively notify people downstream of the breach.  

The depth of water following a dam break could be measured with dam break inundation maps.  However, Key-
stone Lake Dam and Heyburn Lake Dam are federally regulated dams which fall under the jurisdiction of the 
USACE.  The emergency action plans for these dams were prepared by USACE.  These maps are classifi ed as 
“for offi cial use only” and are not distributed to the general public.  The addresses of the structures in the inunda-
tion area are on fi le with TAEMA.

Therefore, in order to illustrate the impact of a Keystone Dam or Heyburn Dam failure, water depths from the 
100-year fl oodplain of the Arkansas River downstream of the Keystone dam and the 100-year fl oodplain of 
Polecat Creek downstream of Heyburn Lake Dam were used to estimate the impact of the dam break hazard on 
Tulsa County, the City of Bixby, City of Jenks, Bixby Public Schools, and the Jenks Public Schools.  The Town of 
Sperry, Berryhill Public Schools, Keystone Public Schools, Liberty Public Schools, and Sperry Public Schools are 
not located downstream of these dams so are not impacted by this hazard.  
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For the Keystone Dam, water depths in the Arkansas River during a 100-year fl ood stay below the SH97 Bridge 
over the Arkansas River.  However, the 100-year fl ood depth in the Meadow Valley subdivision in Sand Springs at 
26th and Bermuda is approximately 3.5 ft.  

There are zero critical facilities in the 100-year fl oodplain downstream of this high hazard dam.

For the Heyburn Dam, there are 13 critical facilities in the 100-year fl oodplain downstream of this high 
hazard dam.

The impact of a levee failure in terms of the number of structures and buildings damaged is discussed in 
sections 3.3 and 3.4.  The impact of the hazard in terms of capabilities or activities to Tulsa County, the 
City of Bixby, City of Jenks, Town of Sperry, and the six schools are discussed as follows.

Levees can produce a false sense of security since people tend to believe a levee will protect them and 
their property against fl ooding.  While levees typically do protect people and their property, fl oodwa-
ters breaching a levee are usually contained within the historic fl oodplain and create a hazard for struc-
tures built below the base fl ood elevation (BFE).  In addition, fl oodwaters breaching a levee are forced 
through the narrow breach in the levee, which amplifi es the velocity increasing the potential to cause 
even greater damage than fl oodwaters in the main channel.  FEMA now requires certifi cation of levees 
in order for properties protected by levees to be eligible for fl ood insurance rates at the fl ood-level pro-
tection.  If a levee is not certifi ed, the properties are only eligible for fl ood insurance at the actual rates 
for the structures elevation as compared to the BFE.

Roadways in levee protected areas that have not been elevated above the BFE are susceptible to inun-
dation and closings.  Flooded roadways can interrupt transportation and can isolate portions of a com-
munity for a period of time.  High or prolonged fl ows can wash out bridges, roadways and infrastructure 
resulting in long term interruptions.  Loss of access can result in longer emergency response times and a 
delay in emergency response times for fi re, police or emergency personnel can jeopardize the well-being 
of affected residents.

Flooded streets are dangerous and can cause motorists to lose control of their vehicles.  According to 
FEMA fl ood facts, six inches of water will reach the bottom of most passenger cars causing loss of con-
trol and possible stalling.  A foot of water will fl oat many vehicles.  Two feet of rushing water can carry 
away most vehicles including sport utility vehicles (SUV’s) and pick-ups.

There are 45 critical facilities in levee protected areas.  Three are located in Tulsa County and the other 
42 are located behind the Jenks Levee.

The hazard classifi cations are based upon current conditions, including population and land-use pat-
terns below the dams.  Such conditions can change over time, so a structure that is not currently con-
sidered high-hazard may receive this designation in the future, if enough dwellings are built within the 
fl oodplain below the dam.  Other high-hazard dams may have a hazard designation lowered if land-use 
patterns change, reducing the threat of loss to life or property.  Mitigation aspects, such as the relocation 
of vulnerable properties, can reduce the number of high-hazard dams or losses due to dam failures.  To 
protect vulnerable populations in the State of Oklahoma and Tulsa County, the following law is in place:
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State Law 785:25-7. Warning and evacuation plans.
 • Owners of existing or proposed dams classifi ed as high hazard, regardless of the size of such
   dams, and any other dam as determined by the Board, shall provide an adequate warning 
   system and written evacuation plan to protect downstream lives and property, with a written
   description of said system and written evacuation plan to be approved by and fi led with the
   local Civil Defense authorities.
 • Additionally, the written description of the warning system and approved evacuation plan shall
   be fi led with the Board.

3.3  Assessing Vulnerability:  Identifying Assets
This section describes vulnerability in terms of the type and number of 
existing buildings and critical facilities in the hazard location.  This 
section describes vulnerability in terms of the number of existing school 
buildings in the hazard location.  

The vulnerability analysis utilized FEMA document 386-2, 
“Understanding Your Risks,” Step 3, in order to determine the building 
value and contents value to determine a total value per building at risk from the hazard.

For Tulsa County and the Town of Sperry, the Tulsa County Assessor classifi es properties into three (3) types; res-
idential, commercial, and agricultural.  A value for each property with a structure was determined by the assessor.  
The contents value was determined as a percentage of the building value, based on the Contents Value table in 
FEMA 386-2, Step 3.

For the schools, the school buildings are inventoried below.  The building value was estimated by the school.  The 
contents value was determined as a percentage of the building value, based on the Contents Value table in FEMA 
386-2, Step 3.

The following tables show this information for all buildings in unincorporated Tulsa County.  This table will be 
referred to for all hazards that do not vary by location throughout the county.

Element D1
A local jurisdiction must review and 
revise its plan to refl ect changes in 
development.
44 CFR §201.6(d)(3)

The following table shows this information for all buildings in the City of Bixby.  This table will be referred to for 
all hazards that do not vary by location throughout the City.
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The following table shows this information for all buildings in the City of Jenks.  This table will be referred to for 
all hazards that do not vary by location throughout the City.

The following table shows this information for all buildings in the Town of Sperry.  This table will be referred to 
for all hazards that do not vary by location throughout the Town.

The following table shows this information for all the buildings for the Berryhill Public Schools.  This table will 
be referred to for all hazards that do not vary by location.
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The following table shows this information for all the buildings for the Bixby Public Schools.  This table will be 
referred to for all hazards that do not vary by location.

The following table shows this information for all the buildings for the Jenks Public Schools.  This table will be 
referred to for all hazards that do not vary by location.
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The following table shows this information for all the buildings for the Keystone Public Schools.  This table will 
be referred to for all hazards that do not vary by location.

The following table shows this information for all the buildings for the Liberty Public Schools.  This table will be 
referred to for all hazards that do not vary by location.  Structures include the school buildings, garage and storage 
buildings and support structures.

The following table shows this information for all the buildings for the Sperry Public Schools.  This table will be 
referred to for all hazards that do not vary by location.

Flood hazards, dam break/levee failure hazards, wildfi re hazards, and hazards from expansive soils are the four 
hazards that vary in magnitude by location.  A hypothetical tornado was analyzed in the tornado hazard section.  
For these hazards, GIS models were used to determine the buildings in a hazard location when the hazard’s loca-
tion data is available as discussed in the hazard’s vulnerability assessment section to follow.

For each hazard, the buildings at risk from that hazard are tabularized in each hazard’s section, or refer to the 
above tables.  The total number of buildings at risk, the building type, the building value, its contents’ value, and 
the total value is shown.  These tables follow the format in FEMA 386-2, worksheets 3a “Inventory Assets”.  

This assessment also analyses the critical facilities at risk from each hazard.  Where a hazard varies by location, 
these facilities’ locations are shown in relation to the hazard.  Information on mobile homes is not tracked by the 
Assessor; therefore, it is not included in the vulnerability assessment.

Facilities that are classifi ed to be critical by the TCHMPC are listed in the following table, and shown on Map 
Number 4 in Appendix 1.  These facilities are critical to the county.  They provide public safety and emergency 
response services to the public in the event of a hazard occurrence or they are necessary to preserve the welfare 
and quality of life to the community or maybe they primarily house persons who will need emergency personnel 
to evacuate in the event of a hazard. 
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3.3.1  Flood Hazard
Tulsa County
Tulsa County had 28 fl ood events from 2007 through 2016.  The county fl oodplain administrator reports 16 
repetitive loss structures in unincorporated Tulsa County that are insured through the National Flood Insurance 
Program.  All insured structures are single family residences.  Damaged structures are rebuilt in conformance 
with the county’s fl ood damage prevention ordinance.  As grant funds become available, the regulatory jurisdic-
tion will work with the property owner to remove the structure from the fl oodplain.  For all structures at risk from 
a fl ood event, those buildings on property intersecting the regulatory fl oodplain are summarized below.  

There is one critical facility located in the regulatory fl oodplain.

Any future construction in a fl ood hazard area will be built in conformance with the County Flood Damage Pre-
vention Ordinance as part of the county’s membership in the NFIP; therefore, future buildings will not be consid-
ered by FEMA as at risk.  
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City of Bixby
The City of Bixby had zero fl ood events from 2007 through 2016.  The city fl oodplain administrator reports 
eleven repetitive loss structures in the City of Bixby that are insured through the National Flood Insurance Pro-
gram. Seven of the insured structures are single family residences and four are commercial.  Damaged structures 
are rebuilt in conformance with the city’s fl ood damage prevention ordinance.  As grant funds become available, 
the regulatory jurisdiction will work with the property owner to remove the structure from the fl oodplain.  For all 
structures at risk from a fl ood event, those buildings on property intersecting the regulatory fl oodplain are summa-
rized below.  

There is one critical facility in the regulatory fl oodplain.

Any future building in a fl ood hazard area will be built in conformance with the City Flood Damage Prevention 
Ordinance as part of the City’s membership in the NFIP; therefore, future buildings will not be considered by 
FEMA as at risk.  

City of Jenks
The City of Jenks had zero fl ood events from 2007 through 2016.  The city fl oodplain administrator reports no 
repetitive loss structures in the City of Jenks that are insured through the National Flood Insurance Program.  
Damaged structures are rebuilt in conformance with the city’s fl ood damage prevention ordinance.  As grant funds 
become available, the regulatory jurisdiction will work with the property owner to remove the structure from the 
fl oodplain.  For all structures at risk from a fl ood event, those buildings on property intersecting the regulatory 
fl oodplain are summarized below. 

There are eleven critical facilities in the regulatory fl oodplain.

Any future building in a fl ood hazard area will be built in conformance with the Town Flood Damage Prevention 
Ordinance as part of the Town’s membership in the NFIP; therefore, future buildings will not be considered by 
FEMA as at risk.  
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Town of Sperry
The Town of Sperry had three fl ood events from 2007 through 2016.  The town fl oodplain administrator reports 
no repetitive loss structures in the Town of Sperry that are insured through the National Flood Insurance Program.  
Damaged structures are rebuilt in conformance with the town’s fl ood damage prevention ordinance.  As grant 
funds become available, the regulatory jurisdiction will work with the property owner to remove the structure 
from the fl oodplain.  For all structures at risk from a fl ood event, those buildings on property intersecting the regu-
latory fl oodplain are summarized below.  

There are zero critical facilities in the regulatory fl oodplain.

Any future building in a fl ood hazard area will be built in conformance with the Town Flood Damage Prevention 
Ordinance as part of the town’s membership in the NFIP; therefore, future buildings will not be considered by 
FEMA as at risk.  

Berryhill Public Schools
Four of the fi ve Berryhill Public Schools are on properties that extend into the Berryhill Creek fl oodplain.  How-
ever, the buildings have not been fl ooded during the time frame from 2007 through 2016.  The value of these 
buildings is shown in the following table.
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Jenks Public Schools
Four of the eleven Jenks Public Schools are on property that extends into the fl oodplain; however, the buildings 
are not located in the fl oodplain.  The value of these buildings is shown in the table below.  From 2007 through 
2016, Jenks Public Schools experienced twelve localized fl ood events due to poor drainage.

Keystone Public Schools
The Keystone Public Schools are not located in the regulatory fl oodplain so are not at risk from this fl ood hazard.

Liberty Public Schools
The Liberty Public Schools are not located in the regulatory fl oodplain so are not at risk from this fl ood hazard.

Sperry Public Schools
The Sperry Public Schools are not located in the regulatory fl oodplain so are not at risk from this fl ood hazard.

3.3.2  Tornado Hazard
To illustrate the damage a tornado could cause, a hypothetical tornado path was projected in the unincorporated 
area of northern Tulsa County through a residential area.  This hypothetical tornado is one-mile long with a dam-
age width of 600 feet.  This hypothetical tornado is shown on Map Number 13 in Appendix 1.  The total number 
of buildings within this example tornado’s path is shown in the following table.

There are no critical facilities, including schools, within this tornado path.

The City of Bixby, the City of Jenks, and the Town of Sperry are not located in the hypothetical tornado path.

None of the six participating schools are located in this hypothetical tornado path.
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3.3.3  High Wind Hazard
All areas, and all buildings, in the county, including the City of Bixby, the City of Jenks, the Town of Sperry, and 
the six participating Schools, are at equal risk from this hazard.  The total number of buildings and their value, 
in Tulsa County, the City of Bixby, the City of Jenks, the Town for Sperry, and the six participating schools are 
shown in the tables at the beginning of this section 3.3.  

3.3.4   Lightning Hazard 
All areas, and all buildings, in the county, including the City of Bixby, the City of Jenks, the Town of Sperry, and 
the six participating schools, are at equal risk from this hazard.  The total number of buildings and their value, 
in Tulsa County, the City of Bixby, the City of Jenks, the Town for Sperry, and the six participating schools are 
shown in the tables at the beginning of this section 3.3.  

3.3.5  Hail Storm Hazard 
All areas, and all buildings, in the county, including the City of Bixby, the City of Jenks, the Town of Sperry, and 
the six participating schools, are at equal risk from this hazard.  The total number of buildings and their value, 
in Tulsa County, the City of Bixby, the City of Jenks, the Town for Sperry, and the six participating schools are 
shown in the tables at the beginning of this section 3.3.  

3.3.6  Winter Storm Hazard 
All areas, and all buildings, in the county, including the City of Bixby, the City of Jenks, the Town of Sperry, and 
the six participating schools, are at equal risk from this hazard.  The total number of buildings and their value, 
in Tulsa County, the City of Bixby, the City of Jenks, the Town for Sperry, and the six participating schools are 
shown in the tables at the beginning of this section 3.3.  

3.3.7  Heat Hazard 
All areas, and all buildings, in the county, including the City of Bixby, the City of Jenks, the Town of Sperry, and 
the six participating schools, are at equal risk from this hazard.  The total number of buildings and their value, 
in Tulsa County, the City of Bixby, the City of Jenks, the Town for Sperry, and the six participating schools are 
shown in the tables at the beginning of this section 3.3.  

3.3.8  Drought Hazard 
All areas, and all buildings, in the county, including the City of Bixby, the City of Jenks, the Town of Sperry, and 
the six participating schools, are at equal risk from this hazard.  The total number of buildings and their value, 
in Tulsa County, the City of Bixby, the City of Jenks, the Town for Sperry, and the six participating schools are 
shown in the tables at the beginning of this section 3.3.  

3.3.9  Expansive Soils Hazard 
The structures at risk from this hazard are properties located on high and very high shrink-swell potential soil 
types.  The locations of expansive soils are shown on Map Number 7 in Appendix 1.  The contents of the build-
ings are not at risk from this hazard.  The number of buildings in unincorporated Tulsa County on each category 
of shrink-swell potential soils is shown below.

Structures with foundations such as homes and businesses, concrete slabs in driveways and sidewalks, and park-
ing lots are vulnerable to this hazard because expansive soils cause the ground under the foundations to settle 
unevenly.  Asphalt surfaces such as highways and runways could be affected.  This settlement causes cracking and 
damage to the foundation and structure above the foundation, such as buildings wall and a road’s pavement.
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The number of buildings in the City of Bixby on each category of shrink-swell potential soils is shown below.

The number of buildings in the City of Jenks on each category of shrink-swell potential soils is shown below.

The number of buildings in the Town of Sperry on each category of shrink-swell potential soils is shown below.

The Berryhill Public Schools’ buildings are located on moderate and high shrink-swell potential soils.  The num-
ber of buildings and their value is shown in the beginning of this section 3.3.

The Bixby Public Schools’ buildings are located on low, moderate, and very high shrink-swell potential soils; 
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however, the properties are primarily characterized by low shrink-swell potential soils.  The number of buildings 
and their value is shown in the beginning of this section 3.3.

The Jenks Public Schools’ buildings are located on low and moderate shrink-swell potential soils.  The number of 
buildings and their value is shown in the beginning of this section 3.3.

The Keystone Public Schools’ buildings are located on high shrink-swell potential soils.  The number of buildings 
and their value is shown in the beginning of this section 3.3.

The Liberty Public Schools’ buildings are located on moderate and high shrink-swell potential soils.  The number 
of buildings and their value is shown in the beginning of this section 3.3.

The Sperry Public Schools’ buildings are located on high shrink-swell potential soils.  The number of buildings 
and their value is shown in the beginning of this section 3.3.

3.3.10    Wildfi re Hazard 
The areas in unincorporated Tulsa County within the communities’ wildland-urban interface are at higher risk 
from a wildfi re so are more vulnerable.  The areas outside of the communities’ wildland-urban interface are at less 
risk, so less vulnerable to a wildfi re.

Table 3-47 shows the numbers of structures in unincorporated Tulsa County within the communities’ wildland-ur-
ban interface.  

Table 3-48 shows the numbers of structures in the City of Bixby within the communities’ wildland-urban inter-
face.  
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Table 3-49 shows the numbers of structures in the City of Jenks within the communities’ wildland-urban interface.  

All of the Town of Sperry is in the town’s wildland-urban interface.  The total number of buildings, and value, in 
the town is shown in the table at the beginning of section 3.3.

The Berryhill Public School buildings are located in the City of Sand Springs’ wildland-urban interface.  The total 
number of school buildings, and their value, is shown in the table at the beginning of section 3.3.

Eight of the nine Bixby Public Schools are in the City of Bixby’s wildland-urban interface, as shown on Map 
Number 8B in Appendix 1.  Table 3-50 shows the value of the Bixby Public Schools located within the wild-
land-urban interface.

Five of the eleven Jenks Public Schools are in the City of Jenks’ wildland-urban interface, and one of the eleven 
Jenks Public Schools is located inside the City of Tulsa’s wildland-urban interface. The Jenks Public Schools, in 
relation to the wildland urban interface are shown on Map Number 8C in Appendix 1. Table 3-51 shows the value 
of the Jenks Public Schools located within the wildland-urban interface.
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The Keystone Public School buildings are located outside any wildland-urban interface.  The total number of 
school buildings, and their value, is shown in the table at the beginning of section 3.3.

The Liberty Public School buildings are located in the City of Glenpool’s wildland-urban interface.  The total 
number of school buildings, and their value, is shown in the table at the beginning of section 3.3.

The Sperry Public School buildings are located in the Town of Sperry’s wildland-urban interface.  The total num-
ber of school buildings, and their value, is shown in the table at the beginning of section 3.3.

Fires can also destroy non-structural assets such as agriculture, vegetation, and vehicles.  Vulnerability of these 
non-structural assets, both in identifying these assets and estimating their damage potential was not quantifi ed.

3.3.11    Earthquake Hazard 
All areas and all buildings in the county, including the Town of Sperry and the four participating schools, are at 
equal risk from this hazard.  The total number of buildings, and value, in the county are shown in the table at the 
beginning of this section.  The total number of buildings, and value, in the Town of Sperry and at the four partici-
pating schools are also shown in the tables at the beginning of section 3.3.  

3.3.12    Hazardous Material Hazard 
Materials in transit pose the greatest risk to the public.  The county has defi ned the state and US highways along 
with railroads as the major transportation routes through the county.  These are shown on Map Number 15 in 
Appendix 1.

3.3.13    Dam Break/Levee Failure Hazard 
High hazard dams in Tulsa County pose the greatest hazard and have an emergency action plan (EAP) which 
identifi es the structures and infrastructure in each dam’s dam break inundation area.  There are two high hazard 
dams of concern in unincorporated Tulsa County and the participating jurisdictions in this plan: Keystone Lake 
dam and Heyburn Lake dam.  Both the Keystone Lake dam and the Heyburn Lake dam fall under the United 
States Army Corps of Engineers’ (USACE) jurisdiction.  The USACE manages the EAP for each of these dams 
and some of this information is confi dential.  Therefore, the number of structures is not included in this plan and a 
damage estimate was not completed.

The Town of Sperry, Berryhill Public Schools, Keystone Public Schools, Liberty Public Schools, and Sperry Pub-
lic Schools are not located downstream of a high hazard dam and are not vulnerable to the dam break hazard.

Tulsa County
Structures at risk from a levee failure are structures located in the fl oodplain behind the levees in Tulsa Coun-
ty.  Buildings on property located in the fl oodplain, behind the levees and at risk from a levee failure are shown 
below.
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City of Bixby
The City of Bixby is not located behind a levee and is not at risk from this levee failure hazard.

City of Jenks
Structures at risk from a levee failure are structures located in the fl oodplain behind the levees in the City of 
Jenks. For all structures at risk from a levee failure, those buildings on property located in the fl oodplain behind 
the levees are shown below.

Town of Sperry
The Town of Sperry is not located behind a levee and is not at risk from this levee failure hazard.

Berryhill Public Schools
Berryhill Public Schools is not located behind a levee and is not at risk from this levee failure hazard.

Bixby Public Schools
Bixby Public Schools is not located behind a levee and is not at risk from this levee failure hazard.

Jenks Public Schools
Three of the eleven Jenks Public Schools are on properties that are located in the fl oodplain behind the Jenks Le-
vee. The value of these buildings is shown in the following table.

3.4  Assessing Vulnerability: Estimating Potential Losses
For each hazard, an analysis was performed to determine the potential monetary losse to vulnerable buildings 
identifi ed in Section 3.3.  The analysis followed the methodology discussed in FEMA document number 386-2, 
“Understanding your Risks”, step 4, and the format of FEMA 386-2 worksheet #4 “Estimate Losses” where appli-
cable.  

The fl ood hazard and the hypothetical tornado analyses identifi ed structures with varying amounts of damage.  
The wildfi re hazard section totaled structures and damages in unincorporated Tulsa County within the communi-
ties’ wildland-urban interface.

3.4.1    Flood Hazard 
For the fl ood hazard and this planning exercise, all structures on property intersecting the regulatory fl oodplain are 
evaluated at one foot below the base fl ood elevation.  (Actual fi rst fl oor elevations were not surveyed and the best 
available topography has 10 foot contour intervals)  Using FEMA 386-2, step 4, building damage with one foot of 
fl ood depth is estimated to be 14 percent of the building value, and content damage is estimated to be 21 percent 
of the building value.
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The fl ood hazard damage estimate for unincorporated Tulsa County is shown below.

The fl ood hazard damage estimate for the City of Bixby is shown below.

The fl ood hazard damage estimate for the City of Jenks is shown below.

The fl ood hazard damage estimate for the Town of Sperry is shown below.
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The fl ood hazard damage estimate for Berryhill Public Schools is shown below.

The fl ood hazard damage estimate for Bixby Public Schools is shown below.
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The fl ood hazard damage estimate for Jenks Public Schools is shown below.

Keystone Public Schools buildings are not in the fl oodplain so are not vulnerable to this hazard.

Liberty Public Schools buildings are not in the fl oodplain so are not vulnerable to this hazard.

Sperry Public Schools buildings are not in the fl oodplain so are not vulnerable to this hazard.

3.4.2    Tornado Hazard 
For the tornado hazard, a hypothetical tornado path was located across a portion of northern Tulsa County, 
through an unincorporated residential area.  This hypothetical tornado path was one-mile long with a damage 
width of 600 feet.  The FEMA document number 386-2 states there are no standard loss estimation models and 
tables for tornados.  For damage estimation purposes, those structures within 100 feet of the tornado path were 
considered to be completely damaged, those structures between 100 to 200 feet from the tornado path were con-
sidered to be 50 percent damaged, and those structures between 200 and the outside edge of the damage buffer 
were considered to be 25 percent damaged.
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3.4.3    Expansive Soils
The potential damage to structures and infrastructure located on high and very high shrink-swell potential soils 
is dependent on the design of its foundation and quality of the construction of the foundation.  Both factors were 
beyond the scope of this multi-hazard mitigation plan.  Pre-defi ned damage estimates based on a percentage of 
the structure value are not available because of the wide variation of the factors involved in a foundation’s stabil-
ity.  Structures with foundations such as homes and businesses, concrete slabs in driveways and sidewalks, and 
parking lots, are vulnerable to this hazard because expansive soils cause the ground under foundations to settle 
unevenly.  Asphalt surfaces such as highways and runways could be affected.  This causes cracking and damage to 
the foundation and structure above the foundation, such as building walls and road pavement.
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3.4.4   Wildfi res 
For this vulnerability analysis of wildfi res, the structures in unincorporated Tulsa County within the communities’ 
wildland-urban interface were inventoried and values were estimated from the County Assessor database.  The 
contents of the structure were estimated based on the structure value and total value is the sum of the structure’s 
value and its contents value.  For this planning process, the structure is considered a total loss if burned by the 
wildfi re and the estimated value of the loss due to the wildfi re is the total value, and also shown below.

Table 3-64 shows the vulnerability analysis for all the buildings in the City of Bixby and within the Bixby wild-
land-urban interface.  

Table 3-65 shows the vulnerability analysis for all the buildings in the City of Jenks and within the Jenks wild-
land-urban interface.  
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All of the buildings in the Town of Sperry are in the Sperry wildland-urban interface.  The same vulnerability 
analysis as shown above for Tulsa County is shown below for the Town of Sperry.

For the Berryhill Public Schools, all their buildings are in the City of Sand Springs’ wildland-urban interface.  The 
same vulnerability analysis as shown for Tulsa County is shown below for the Berryhill Public Schools.

For the Bixby Public Schools, eight of the nine campuses are in the City of Bixby’s wildland-urban interface.  The 
same vulnerability analysis as shown for Tulsa County is shown below for the Bixby Public Schools.



Tulsa County Multi-Jurisdiction • 81 • Multi-Hazard Mitigation Plan

For the Jenks Public Schools, fi ve of eleven schools are in the City of Jenks’s wildland-urban interface and one of 
the eleven schools is in the City of Tulsa’s wildland-urban interface.  The same vulnerability analysis as shown for 
Tulsa County is shown below for the Jenks Public Schools.

For the Keystone Public Schools, all their buildings are outside the communities’ wildland-urban interface in 
unincorporated Tulsa County.  The total building and content value for all structures at Keystone Public Schools is 
shown in Table: 3-31 at the beginning of Section 3.3.

For the Liberty Public Schools, all their buildings are in the City of Glenpool’s wildland-urban interface.  The 
same vulnerability analysis as shown for Tulsa County is shown below for the Liberty Public Schools.

For the Sperry Public Schools, all their buildings are in the Town of Sperry’s wildland-urban interface.  The same 
vulnerability analysis as shown for Tulsa County is shown below for the Sperry Public Schools.
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3.4.5   Hazardous Material Hazard 
The locations of the major transportation routes within Tulsa County and the participating jurisdictions are shown 
on Map Number 16 in Appendix 1.  The City of Bixby is intersected by SH 67 and US 64. The City of Jenks is 
intersected by US 75 and the Creek Turnpike as well as US 75 and SH 117. The Town of Sperry is intersected by 
SH 11. The locations of the six participating schools in relation to the major transportation routes are also shown 
on Map Number 16 in Appendix 1.  

3.4.6   Dam Break/Levee Failure Hazard 
High hazard dams in Tulsa County pose the greatest hazard and have an emergency action plan (EAP) which 
identifi es the structures and infrastructure in each dam’s dam break inundation area. There are two high hazard 
dams of concern in unincorporated Tulsa County and the participating jurisdictions in this plan: Keystone Lake 
dam and Heyburn Lake dam. Both the Keystone Lake dam and the Heyburn Lake dam fall under the United 
States Army Corps of Engineers’ (USACE) jurisdiction.  The USACE manages the EAP for each of these dams 
and some of the information is confi dential.  Therefore, the number of structures is not included in this plan and a 
damage estimate was not completed.

The Town of Sperry, Berryhill Public Schools, Keystone Public Schools, Liberty Public Schools, and Sperry Pub-
lic Schools are not located downstream of a high hazard dam and are not vulnerable to the dam break hazard.

For the levee failure hazard and this planning exercise, all structures on property located within the regulatory 
fl oodplain behind the levee are estimated to be six feet below the base fl ood elevation.  (Actual fi rst fl oor eleva-
tions were not surveyed and the best available topography has 10 foot contour intervals.)  Using FEMA 386-2, 
step 4, building damage with six feet of fl ood depth is estimated to be 40 percent of the building value, and con-
tent damage is estimated to be 60 percent of the contents value.

The levee failure hazard damage estimate is shown below.

Tulsa County
Structures at risk from a levee failure are structures located in the fl oodplain behind the levees in Tulsa County. 
For all structures at risk from a levee failure, those buildings on property located in the fl oodplain behind the 
levees are shown below.

City of Bixby
The City of Bixby is not located behind a levee and is not at risk from this levee failure hazard.
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City of Jenks
Structures at risk from a levee failure are structures located in the fl oodplain behind the levees in the City of 
Jenks. For all structures at risk from a levee failure, those buildings on property located in the fl oodplain behind 
the levees are shown below.

Town of Sperry
The Town of Sperry is not located behind a levee and is not at risk from this levee failure hazard.

Berryhill Public Schools
Berryhill Public Schools is not located behind a levee and is not at risk from this levee failure hazard.

Bixby Public Schools
Bixby Public Schools is not located behind a levee and is not at risk from this levee failure hazard.

Jenks Public Schools
Three of the eleven Jenks Public Schools are on properties that are located in the fl oodplain behind the Jenks Le-
vee. The value of these buildings is shown in the following table.

Keystone Public Schools
Keystone Public Schools is not located behind a levee and is not at risk from this levee failure hazard.

Liberty Public Schools
Liberty Public Schools is not located behind a levee and is not at risk from this levee failure hazard.

Sperry Public Schools
Sperry Public Schools is not located behind a levee and is not at risk from this levee failure hazard.
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3.4.7   All Other Hazards 
The magnitude of the damage to structures from all the other hazards does not vary by location.  The total build-
ing and content value for all structures in unincorporated Tulsa County, the City of Bixby, the City of Jenks, the 
Town of Sperry, and the six participating schools is totaled and shown in their respective table in the beginning of 
Section 3.3.
 

3.5  Assessing Vulnerability: Analyzing Development Trends
This section discusses the county’s land use and development trends so that mitigation options can be considered 
in future land use decisions.  Three areas were analyzed.  These are the types of existing land uses and the method 
for change; development in the hazard areas; and anticipated changes in land use and growth areas.

For tax purposes the Tulsa County Assessor assigns one of three land use categories.  These are residential, com-
mercial and agricultural.  Land use changes can occur, and are initiated by the property owner, usually to accom-
modate a new development.  Tulsa County has a Board of Adjustment which reviews use change requests and 
takes into account hazards and hazard prone areas in ruling on any land use change request.  They also set condi-
tions of approval to help ameliorate any perceived impacts.  The county also has a Planning Commission which is 
a recommending body to the Board of County Commissioners.  The Planning Commission also reviews requests 
for a change in zoning and makes recommendations to the Board of County Commissioners.  

There are 10,949 undeveloped parcels of property in unincorporated Tulsa County, the City of Bixby, the City of 
Jenks, and the Town of Sperry.  Of these 10,949 undeveloped parcels, 1,695 parcels are in the regulatory fl ood-
plain; 408 residential, 116 commercial, and 1171 agricultural.  Map Number 17 in Appendix 1 shows this infor-
mation.  It must be noted that new building development in the fl ood hazard area will conform to the County’s 
Flood Damage Prevention Ordinance, which the county will continue to vigorously enforce.  It will be recom-
mended that builders of new construction investigate the shrink-swell potential of soils and design and construct 
the foundation with the soils’ properties in mind.  In addition, be aware of the wildland urban interface fi re hazard.

Changes in land use can occur throughout the county.  However, residential growth is primarily anticipated to 
occur adjacent to the cities of Tulsa and Broken Arrow, and commercial growth is primarily anticipated along the 
SH 75 corridor.

Recent commercial development in unincorporated Tulsa County includes:
 • OneStop
 • SKW Tulsa Yard
 • Tulsa County Sheriff’s Offi ce Training Center

Recent residential development in unincorporated Tulsa County includes:
 • Vintage Oaks

Recent commercial development in the City of Bixby includes:
 • Extreme Electric
 • The Galley
 • Heritage Point of Tulsa
 • Jiffy Lube
 • Kum & Go #835
 • Self-Storage in Bixby
 • Taco Bell

Recent residential development in the City of Bixby includes:
 • Pine Valley Addition Blocks 10-11
 • Trails at White Hawk II
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Recent commercial development in the City of Jenks includes:
 • Casey’s General Store
 • First Baptist Church of Jenks
 • Flying Tee Golf Facility
 • Gateway Mortgage Group
 • The Hearing Doctor
 • Neighborhood Walmart
 • Sonic Drive-in
 • Riverside Eye Clinic

Recent residential development in the City of Jenks includes:
 • Meadow Creek
 • Providence Hills IV
 • Southern Reserve VI
 • Yorktown Blocks 39-44

Since the last Tulsa County Hazard Mitigation Plan update was approved in 2016, the Town of Sperry has not had 
any commercial development or new subdivisions; however, three residential homes were constructed in existing 
neighborhoods during this time.

Berryhill Public Schools has not added buildings on their campuses since the last plan update was approved in 
2016, and does not have any building plans for the next fi ve years.

Bixby Public Schools currently has two buildings under construction. These buildings are the Bixby 9th Grade 
Center and the Bixby Northeast Intermediate. Bixby Public Schools has plans to construct a Band Building.

Jenks Public Schools completed 11 construction projects since 2012. These projects include:
 • Jenks West Elementary Building F
 • AgEd/FFA Greenhouse
 • Education Service Center
 • High School Music Building
 • Early Childhood Center
 • Frank Herald Field House
 • Jenks Middle School Cafeteria Expansion
 • Agriculture Research Facility
 • Jenks Central Campus Dining Hall
 • Jenks West Intermediate Expansion
 • Jenks Northwest Elementary

Jenks Public Schools plan to complete four classroom expansions in the next fi ve years. These projects include:
 • Jenks Middle School Classroom Expansion
 • Jenks High school Classroom Expansion
 • Jenks Freshman Academy Classroom Expansion
 • Southeast Elementary Classroom Expansion

Keystone Public Schools has not added buildings on their campuses since the last plan update was approved in 
2016, and does not have any building plans for the next fi ve years.

Liberty Public Schools constructed an agricultural-vocational building since the last plan update was approved in 
2016. They do not have any building plans for the next fi ve years.

Sperry Public Schools has not added buildings on their campuses since the last plan update was approved in 2016 
and does not have any building plans for the next fi ve years.
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Chapter 4:
Mitigation Strategies

This chapter identifi es the hazard mitigation goals set by the TCHMPC, and discusses the mitigation projects or 
measures to be taken to achieve those goals.

4.1   Hazard Mitigation Goals
4.1.1  Mission Statement
To create a disaster-resistant community and improve the safety and well-being of the citizens of Tulsa County by 
reducing deaths, injuries, property damage, environmental losses, and other losses from natural and technologi-
cal hazards in a manner that advances community goals, quality of life, and results in a more livable, viable, and 
sustainable community.

The mission statement and goals were determined by the committee at their initial meetings.  Specifi c objectives 
were developed during the risk assessment phase and evaluated again as potential action steps were considered.

4.1.2  Specifi c Goals and Objectives 
Goal 1   Flood Hazard: To reduce the risk of fl ood hazard in the county 
Objectives:
 1. Identify buildings at risk from the 100-year regulatory fl ood.
 2. Ensure that development does not increase fl ooding downstream or have off-site adverse impacts.
 3. Identify and maximize the natural and benefi cial uses of the fl oodplain.
 4. Implement the best fl ood control measures to reduce vulnerability of fl ood-prone properties.

Goal 2   Tornado Hazard: To reduce the risk from tornados in the county.
Objectives:
 1. Encourage building of individual safe rooms and storm shelters.

Goal 3   High Winds Hazard: To reduce the risk from high winds in the county 
Objectives:
 1. Educate and encourage the building trades industry about construction standards that are capable of
    withstanding frequent high winds.

Goal 4   Lightning Hazard: To reduce the risk from lightning in the county.
Objectives:
 1. Reduce loss of life, property, and injury due to lightning through increased public awareness of 
       measures to prevent and reduce damage, including warnings.

Goal 5   Hailstorm Hazard:   To reduce the risk from hailstorms in the county.
Objectives:
 1. Promote construction of hail resistant roofs.

Goal 6   Winter Storm Hazard: To reduce the hazards from winter storms in the county.
Objectives:
 1. Reduce property loss and community disruption due to severe winter cold and ice storms.
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Goal 7   Extreme Heat: To reduce the risk from extreme heat in the county.
Objectives:
 1. Lessen injury and potential loss of life to citizens during periods of extreme heat through education.

Goal 8   Drought Hazard: Reduce the economic impact of drought hazards in the county.
Objectives:
 1. Reduce damage to property and building foundations due to drought by improving building codes.

Goal 9   Expansive Soil Hazard: Reduce structure’s susceptibility to soil movement.
Objectives:
 1. Reduce damage to property and building foundations due to expansive soils by improving 
    building codes.

Goal 10   Wildfi re Hazard: To reduce the threat of wildfi re hazards and their fi nancial impact within the county
Objectives:
 1. Develop a county-wide fi re response and support group to facilitate the provisioning of water to fi res
    during large fi res. 

Goal 11   Earthquake Hazard: To reduce the risk from earthquakes in the county.
Objectives:
 1. Educate and encourage the building trades industry about earthquake resistant construction.

Goal 12   Hazardous Materials Hazard: To reduce the risk from hazardous material storage facilities around 
    the county.
Objectives:
 1. Protect the public from exposure to hazardous materials events from sites within the community.

Goal 13   Dam Break Hazard: To reduce the risk of a dam break hazard in the county.
Objectives:
 1. Identify dams that could impact the county.
 2. Identify areas at risk.

Goal 14   General: To protect vulnerable populations and critical facilities from hazards.
Objectives:
 1. Minimize the loss of life and damage to property and infrastructure from natural and man-made 
    disasters.
 2. Increase public awareness of risks from hazards and implement measures that can be taken to protect
    families and property from disasters.
 3. Reduce the risk and effects of hazards and minimize disruption in the county.
 4. Identify and protect vulnerable populations from natural and man-made hazards.
 5. Identify and protect critical county and community facilities from hazards so that they can continue
    their missions in the event of a disaster.

4.2   Mitigation Categories
There are several types of measures communities and individuals can use to protect themselves from, or mitigate 
the impacts of, natural and man-made hazards. For purposes of this study, mitigation measures fall into the fol-
lowing categories:
 1. Preventive Measures
 2. Structural Projects
 3. Property Protection
 4. Emergency Services
 5. Public Information and Education
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4.2.1   Preventive Measures
Preventive measures are designed to keep certain conditions from occurring or getting worse.  The objective is to 
ensure new development does not increase damage and new construction is protected from those hazards.  Pre-
ventive measures are usually administered by building, zoning, planning, and code enforcement offi ces.  They 
typically include planning, zoning, building codes, and fl oodplain development regulations and stormwater man-
agement. 

Planning and zoning work to keep development out of hazardous or sensitive areas.  Zoning Ordinances regu-
late development by dividing the county into zones or districts and setting development criteria for each zone or 
district.  A zoning ordinance is considered the primary tool to implement the comprehensive plan’s guidelines for 
how land is developed.

Tulsa County, the City of Bixby, the City of Jenks, and the Town of Sperry participate in the National Flood 
Insurance Program (NFIP).  The NFIP sets minimum requirements for subdivision regulations and building codes.  
Stormwater management regulations require developers to mitigate any increase in runoff due to their develop-
ment.  Building codes require standards for new building construction.

4.2.1.1   Example Preventive Measures Activities
 1. Planning and zoning help Tulsa County develop proactively so that the resulting infrastructure 
    is laid out in a coherent and safe manner.
 2. Building codes for foundations, sprinkler systems, masonry, and structural elements such as roofs and
    the exterior building envelope are prime mitigation measures for occurrences of fl oods, tornados, high
       winds, extreme heat and cold, and earthquakes.
 3. Participation in the NFIP and using fl oodplain ordinances and subdivision regulations to regulate 
    fl oodplain development is benefi cial for Tulsa County.
 4. Tree trimming adjacent to overhead power lines and placing new lines underground help prevent power
    outages during winter ice storms, tornadic events and high winds.  This can also help reduce power
    outages from vehicle/utility pole accidents and reduce vehicle accident injuries.
 5. Better information regarding hazardous materials stored in the County, as well as those materials 
    transported through the County, helps provide safety and contingency planning.

4.2.2   Structural Projects
Structural projects are usually designed by engineers or architects and constructed by both the public and private 
sector.  Structural projects traditionally include stormwater detention reservoirs, levees and fl oodwalls, channel 
modifi cations, and drainage and storm sewer improvements.

4.2.2.1   Example Structural Project Activities 
 • Crossing and roadway drainage improvements must take into account additional detention or run-off
    reduction.
 • Drainage channels and storm sewers carry runoff from smaller, more frequent storms.
 • Drainage system maintenance is an ongoing project and includes removal of debris that decreases the
    effectiveness of detention ponds, channels, ditches, and culverts.

4.2.3   Property Protection Measures 
Property protection measures are used to modify existing buildings or property subject to damage from various 
hazardous events.  Property protection measures are normally implemented by the property owner.  In some cases, 
technical and fi nancial assistance can be provided by a governmental agency.  Property protection measures for 
fl ooding typically include acquisition and relocation, fl ood-proofi ng, building elevation, and barriers.  Property 
protection measures for other natural hazards include retrofi tting, reinforced foundations, enhanced building codes 
with emphasis on the exterior building envelope, anchoring of roof and foundation, installation of safe rooms, hail 
resistant roofi ng, and insurance.
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4.2.3.1 Example Property Protection Measure Activities 
Floods
 • Dry fl ood proofi ng (making walls watertight so fl oodwaters cannot get inside)
 • Wet fl ood proofi ng (letting the water in and removing everything that could be damaged by a fl ood)
 • Installing drain plugs, standpipes or backfl ow valves to stop sewer backup
Tornado
 • Constructing an underground shelter or in-building “safe room”
 • Securing roofs, walls and foundations with adequate fasteners or tie downs
 • Strengthening garage doors and other large openings
High Winds
 • Installing storm shutters and storm windows
 • Burying utility lines
 • Installing/incorporating backup power supplies
Hailstorms
 • Installing hail resistant roofi ng materials
Lightning
 • Installing lightning rods and lightning surge interrupters
 • Burying utility lines
 • Installing/incorporating backup power supplies
Winter Storms
 • Adding insulation
 • Relocating water lines from outside walls to interior spaces
 • Sealing windows
 • Burying utility lines
 • Installing/incorporating backup power supplies
Extreme Heat and Drought
 • Adding insulation
 • Installing water saver appliances, such as shower heads and toilets
Wild Fires
 • Replacing wood shingles with fi re resistant roofi ng
 • Adding spark arrestors on chimneys
 • Landscaping to keep bushes and trees away from structures
 • Installing sprinkler systems
 • Installing smoke alarms

General Measures
From the above lists, it is obvious that certain approaches can help protect from more than one hazard. These 
include:
 • Strengthening roofs and walls to protect against wind and earthquake forces
 • Bolting or tying walls to the foundation protect against wind and earthquake forces and the effects of
    buoyancy during a fl ood
 • Adding insulation to protect against extreme heat and cold
 • Anchoring water heaters and tanks to protect against ground shaking and fl otation
 • Burying utility lines to protect against wind, ice and snow
 • Installing backup power systems for power losses during storms
 • Installing hail resistant and fi reproof roofi ng

Insurance is recommended because as long as the policy is in force, the property is protected and no human inter-
vention is needed for the measure to work.  Although most homeowner’s insurance policies do not cover a prop-
erty for fl ood damage, an owner can insure a building for damage by surface fl ooding through the National Flood 
Insurance Program (NFIP).  



Tulsa County Multi-Jurisdiction • 90 • Multi-Hazard Mitigation Plan

4.2.4  Emergency Service Measures
Emergency service measures protect people during and after a hazard event.  Locally, these measures are coordi-
nated by the emergency management agencies of the individual communities.  Measures include preparedness, 
threat recognition, warning, response, critical facilities protection, and post-disaster recovery and mitigation.

Threat recognition is the key.  The fi rst step in responding to a fl ood, tornado, storm or other natural hazard is 
knowing that one is coming.  Without a proper and timely threat recognition system, adequate warnings cannot be 
disseminated.

After the threat recognition system tells the police department and/or County Emergency Management that a haz-
ard is coming, the next step is to notify, or warn, the public and staff of other agencies and critical facilities.  The 
following are common methods of alerting the public:
 • Outdoor warning sirens
 • Sirens on public safety vehicles
 • NOAA Weather Radio
 • Commercial or public radio or TV stations
 • Cable TV emergency news inserts
 • Door-to-door contact
 • Mobile public address systems
 • Automated telephone calling
 • E-mail alerts, texts and other forms of social media

Telling people what to do is just as important as issuing a warning. A warning program should have a public in-
formation aspect.  People need to know the difference between a tornado warning (when they should seek shelter 
in a basement) and a fl ood warning (when they should stay out of basements).

4.2.4.1   Example Emergency Service Measure Activities
The protection of life and property is the most important task of emergency responders.  Concurrent with threat 
recognition and issuing warnings, a community should respond with actions that can prevent or reduce damage 
and injuries.  Typical actions and responding parties include the following:

Response Activities
 • Activating the emergency operations room (Emergency Management)
 • Closing streets or bridges (Sheriff/County/Bixby/Jenks/Sperry/Police)
 • Shutting off power to threatened areas (OG&E/AEP/Rural Co-ops)
 • Holding children at school/releasing children from school (School District)
 • Passing out sand and sandbags (County/Bixby/Jenks/Sperry)
 • Ordering an evacuation (Commission Chairman or Mayor)
 • Opening evacuation shelters (Red Cross)
 • Monitoring water levels (County)
 • Security and other protection measures (Sheriff or Police)

After a disaster, communities should undertake activities to protect public health and safety, facilitate recovery, 
and prepare people and property for the next disaster.  This is commonly referred to as Post-Disaster Recovery 
and Mitigation.
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Recovery Activities
 • Patrolling evacuated areas to prevent looting
 • Providing safe drinking water
 • Monitoring for diseases
 • Vaccinating residents for tetanus
 • Clearing streets
 • Cleaning up debris and garbage
 • Regulating reconstruction to ensure it meets all code requirements, including the NFIP’s substantial
    damage regulations

Mitigation Activities
 • Conducting a public information effort to advise residents about mitigation measures they can 
    incorporate into their reconstruction work
 • Evaluating damaged public facilities to identify mitigation measures that can be included during repairs
 • Acquiring substantially or repeatedly damaged properties from willing sellers
 • Planning for long term mitigation activities
 • Applying for post-disaster mitigation funds

Overall Emergency Service Activities
 • Using solid, dependable threat recognition systems is fi rst and foremost in emergency services
 • Following a threat recognition, multiple or redundant warning systems and instructions for action are
    most effective in protecting citizens
 • Good emergency response plans that are updated yearly ensure that well-trained and experienced people
    can quickly take the appropriate measures to protect citizens and property
 • To ensure effective emergency response, critical facilities protection must be part of the plan
 • Post-disaster recovery activities include providing neighborhood security, safe drinking water, 
    appropriate vaccinations, and cleanup and regulated reconstruction

4.2.5   Public Information and Education Measures
Successful public information and education measures involve both public and private sectors.  Public informa-
tion and education activities advise and educate citizens, property owners, renters, businesses, and local offi cials 
about hazards and ways to protect people and property from the hazards.  Public information activities are among 
the least expensive mitigation measures, and at the same time are often the most effective thing a community can 
do to save lives and property.  All mitigation activities begin with public information and education.

Many benefi ts stem from providing map information to inquirers.  Residents and businesses that are aware of 
potential hazards can take steps to avoid problems and reduce their exposure to fl ooding, dam break or releases, 
hazardous materials events, and other hazards that have a geographical distribution.  These mapped hazards are 
included in this Hazard Mitigation study, and are discussed below.  Flood Insurance Rate Maps (FIRMS) and 
Flood Hazard Boundary maps are available to show the fl ood zones for each property.  Flood insurance is always 
recommended for those properties subject to fl ooding, especially for those in Flood Zone A.

Hazardous materials sites, listed in the Oklahoma Department of Environmental Quality’s Tier II list, are listed in 
Section 3.2.12.1.  Transportation routes frequently used in the transport of hazardous materials include I-44 and 
US75.  The railroad that runs through the County may also carry hazardous materials.  High-pressure pipeline 
locations have been suppressed by the Federal government since 9/11.
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4.2.5.1  Example Public Information and Education Measure Activities
 • There are many ways public information programs can be used so people and businesses will be more
    aware of the hazards they face and how they can protect themselves.
 • Most public information activities can be used to advise people about all hazards, not just fl oods 
    or tornados.
 • Some public information activities require coordination with other organizations, such as schools and
    real estate agents.
 • There are several area organizations that can provide support for public information and 
    educational programs.

4.3 Research, Review, and Prioritization
Literature searches and numerous resources were used to identify 
mitigation measures for each hazard.  Measures were identifi ed to 
ascertain those that were most appropriate for Tulsa County.  The public 
involvement process included a citizen hazard awareness survey.  Four 
hundred thirty-seven (437) responses were received.  The survey and 
summary of the responses are included in Appendix 4.  The public 
involvement process also included open meetings for all committee 
meetings and a public hearing on ________.  The results of the public 
participation and a list of potential mitigation measures were presented 
to the committee to stimulate debate and discussion.

The committee reviewed the mitigation activities and incorporated the 
criteria and principles of the STAPLE+E project evaluation method in their consideration of the mitigation ac-
tivities.  While not referred to by name at the time of the mitigation activity review, the intent of the method was 
used.  An explanation of each STAPLE+E criteria item is as follows:

S: Social  Mitigations actions are acceptable to the county, city, town or school if they do not 
   adversely affect a particular segment of the population, do not cause relocation of lower
   income people, and if they are compatible with their social and cultural values.

T: Technical  Mitigation actions are most effective if they provide long-term reduction of losses and
   have minimal secondary adverse impacts.

A: Administrative Mitigation actions are easier to implement if the jurisdiction has the necessary staffi ng
   and funding.

P: Political  Mitigation actions can be successful if all stakeholders have been offered an opportunity
   to participate in the planning process and if there is public support for the action.

L: Legal  The jurisdiction or implementing agency should have the legal authority to implement
   and enforce a mitigation action.

E: Economic  Budget constraints can signifi cantly deter the implementation of mitigation actions.  It is
   important to determine whether an action is cost-effective before an action is 
   implemented.

E: Environmental Sustainable mitigation actions that do not have an adverse effect on the environment,
   comply with environmental regulations, and are consistent with the county’s 
   environmental goals are strongly encouraged.

Element C5
The hazard mitigation strategy shall 
include an action plan, describing how 
the actions identifi ed will be prioritized, 
implemented, and administered by 
each local jurisdiction. Prioritization 
shall include a special emphasis on the 
extent to which benefi ts are maximized 
according to a cost benefi t review of 
the proposed projects and their associ-
ated costs.
44 CFR §201.6(c)(3)(iii)
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Economic impact on the county is considered for each activity.  A cost-benefi t analysis was not performed for 
each activity under consideration.  However, the committee decided to have a formal cost-benefi t evaluation per-
formed for any activity that follows the requirements of the funding source when funds are being sought and the 
TCHMPC will look for actions with a benefi t greater than its cost.

While the committee did not select projects for Tulsa County, the City of Bixby, the City of Jenks, the Town of 
Sperry, or the six participating schools, it did offer recommendations.  Tulsa County, the City of Bixby, the City of 
Jenks, the Town of Sperry, the Berryhill Public Schools, the Bixby Public Schools, the Jenks Public Schools, the 
Keystone Public Schools, the Liberty Public Schools, and the Sperry Public Schools selected their own mitigation 
actions, with the criteria as outlined in this section.

The potential social impact, implementation capabilities (county work force), and potential funding available for 
each activity, along with other STAPLE+E criteria principles were considered in prioritizing the activities.  The 
county’s action plan, the cities’ action plans, the town’s action plan, and the schools’ action plans will take into 
account the above factors and include at least two projects for each hazard.
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Chapter 5:
Action Plan
Element D2
A local jurisdiction must review and re-
vise its plan to refl ect progress in local 
mitigation efforts.
44 CFR §201.6(d)(3)

Tulsa County, City of Bixby, City of Jenks, Town of Sperry, Berryhill 
Public Schools, Bixby Public Schools, Jenks Public Schools, Keystone 
Public Schools, Liberty Public Schools, and Sperry Public Schools 
have reviewed and analyzed the risk assessment studies for the natural 
hazards and hazardous material events that may impact their respective 
jurisdictions.  Tulsa County, Town of Sperry, Berryhill Public Schools, 

Keystone Public Schools, Liberty Public Schools, and Sperry Public Schools also reviewed the list of recom-
mended actions or projects included in the previous Tulsa County plan to identify actions that have been started 
and/or completed, and what other actions should be continued, deferred, or cancelled.  The results of this review 
are shown in Table 5-1, 5-2, 5-3, 5-4, 5-5 and 5-6 with non-substantive edits.
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5.2 Mitigation Actions
The previous plan was revised by adding additional activities and 
this refl ects changes in priorities of the committee. As part of the plan 
update process, this chapter includes mitigation actions that Tulsa 
County, City of Bixby, City of Jenks, Town of Sperry, Berryhill Public 
Schools, Bixby Public Schools, Jenks Public Schools, Keystone Public 
Schools, Liberty Public Schools, and Sperry Public Schools selected to 
achieve the mitigation goals.  The mitigation actions include a mini-
mum of two (2) specifi c mitigation actions per hazard.  Each jurisdic-
tion also selected non-mitigation actions relating to hazard prevention 
and communications for their own planning purposes.  Each action 
identifi es which hazards are targeted by the action, the lead agency and 
any participating agencies or departments, the anticipated time sched-
ule, an estimated cost, possible funding sources, and the type of work 
product and expected outcomes.  When necessary, a detailed cost/
benefi t analysis will be performed following the requirements of the 

Element D3
A local jurisdiction must review and 
revise its plan to refl ect changes in 
priorities.
44 CFR §201.6(d)(3)

Element C4
The hazard mitigation strategy shall 
include a section that identifi es and 
analyzes a comprehensive range of 
specifi c mitigation actions and proj-
ects being considered to reduce the 
effects of each hazard, with particular 
emphasis on new and existing build-
ings and infrastructure.
44 CFR §201.6(c)(3)(ii)

funding source prior to mitigation implementation.

The TCHMPC has reviewed and analyzed the risk assessment studies for all of the identifi ed natural hazards and 
hazardous material events.  Tulsa County, City of Bixby, City of Jenks, Town of Sperry, Berryhill Public Schools, 
Bixby Public Schools, Jenks Public Schools, Keystone Public Schools, Liberty Public Schools, and Sperry Public 
Schools were equally concerned about each identifi ed hazard and have reviewed the mitigation strategies listed 
in Chapter 4.  All participating jurisdictions based their action items on this updated plan’s risk and vulnerability 
analyses.  

The following two tables identify which mitigation action is associated with each hazard for Tulsa County, City of 
Bixby, City of Jenks, Town of Sperry, Berryhill Public Schools, Bixby Public Schools, Jenks Public Schools, Key-
stone Public Schools, Liberty Public Schools, and Sperry Public Schools.  The jurisdictions also selected non-mit-
igation actions to be in their action plan, but only the mitigation actions are included in the table.  



Tulsa County Multi-Jurisdiction • 108 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 109 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 110 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 111 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 112 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 113 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 114 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 115 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 116 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 117 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 118 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 119 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 120 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 121 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 122 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 123 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 124 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 125 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 126 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 127 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 128 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 129 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 130 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 131 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 132 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 133 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 134 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 135 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 136 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 137 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 138 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 139 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 140 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 141 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 142 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 143 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 144 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 145 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 146 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 147 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 148 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 149 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 150 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 151 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 152 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 153 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 154 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 155 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 156 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 157 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 158 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 159 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 160 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 161 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 162 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 163 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 164 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 165 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 166 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 167 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 168 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 169 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 170 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 171 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 172 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 173 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 174 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 175 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 176 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 177 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 178 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 179• Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 180 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 181 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 182 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 183 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 184 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 185 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 186 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 187 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 188 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 189 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 190 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 191 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 192 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 193 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 194 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 195 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 196 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 197 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 198 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 199 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 200 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 201 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 202 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 203 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 204 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 205 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 206 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 207 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 208 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 209 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 210 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 211 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 212 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 213 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 214 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 215 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 216 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 217 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 218 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 219 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 220 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 221 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 222 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 223 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 224 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 225 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 226 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 227 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 228 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 229 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 230 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 231 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 232 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 233 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 234 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 235 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 236 • Multi-Hazard Mitigation Plan



Tulsa County Multi-Jurisdiction • 237 • Multi-Hazard Mitigation Plan

Chapter 6: Plan 
Maintenance and Adoption

Element A6
The plan maintenance process shall 
include a section describing the 
method and schedule of monitoring, 
evaluating, evaluating, and updating 
the mitigation plan within a fi ve-year 
cycle.
44 CFR §201.6(c)(4)(i)

This chapter includes a discussion of the plan maintenance process and 
documentation of the adoption of the plan by the Tulsa County Hazard 
Mitigation Planning Committee, Tulsa County Board of County Com-
missioners, City of Bixby City Council, City of Jenks City Council, 
Town of Sperry Board of Trustees, Berryhill Public Schools Board of 
Education, Bixby Public Schools Board of Education, Jenks Public 
Schools Board of Education, Keystone Public Schools Board of Edu-
cation, Liberty Public Schools Board of Education, and Sperry Public 
Schools Board of Education.

6.1   Monitoring, Evaluating, and Updating 
the Plan
The Tulsa Area Emergency Management Agency Director will oversee 
the day-to-day implementation of the plan.  Reports will be submitted 
from Tulsa County departments involved in mitigation activities for the 
county and from the following jurisdictions: City of Bixby City Man-
ager, City of Jenks City Manager, Town of Sperry Town Administrator, 
Berryhill Public Schools Buildings Operations Manager, Bixby Public 

Schools Buildings Operations Manager, Jenks Public Schools Buildings Operations Manager, Keystone Public 
Schools Buildings Operations Manager, Liberty Public Schools Buildings Operations Manager, and Sperry Public 
Schools Buildings Operations Manager.  These reports will document progress in implementing projects included 
in the Action Plan, which fall within the scope of responsibility for Tulsa County, City of Bixby, City of Jenks, 
Town of Sperry, and the Schools. 

The Tulsa County Hazard Mitigation Planning Committee will also evaluate the mitigation plan on an annual ba-
sis.  The evaluation shall include a review of the goals and objectives of the mitigation plan along with an evalua-
tion of the hazards in the plan.  The Tulsa County Hazard Mitigation Planning Committee will complete and pro-
vide an annual evaluation of the mitigation plan to: Tulsa County Board of County Commissioners, City of Bixby 
City Council, City of Jenks City Council, Town of Sperry Board of Trustees, Berryhill Public Schools Board of 
Education, Bixby Public Schools Board of Education, Jenks Public Schools Board of Education, Keystone Public 
Schools Board of Education, Liberty Public Schools Board of Education, and Sperry Public Schools Board of 
Education.  This evaluation will summarize the accomplishments of the mitigation activities.  The evaluation will 
include the mitigation action activity, time schedule, and funding source.

Tulsa County will make a comprehensive update to the Multi-Hazard Multi-Jurisdiction Mitigation Plan within 
fi ve years, from the approval date, as per FEMA requirements, and will resubmit the plan to OEM and FEMA for 
approval as required.  The Multi-Hazard Multi-Jurisdiction Mitigation Plan includes Tulsa County, City of Bixby, 
City of Jenks, Town of Sperry, Berryhill Public Schools, Bixby Public Schools, Jenks Public Schools, Keystone 
Public Schools, Liberty Public Schools, and Sperry Public Schools.  All jurisdictions will be invited to participate 
in the plan update and planning update process along with other eligible jurisdictions at the time of the update.

Element C6
The plan shall include a process by 
which local governments incorporate 
the requirements of the mitigation 
plan into other planning mechanisms 
such as comprehensive or capital 
improvements, when appropriate.
44 CFR §201.6(c)(4)(ii)



Element A5
The plan maintenance process shall 
include a discussion on how the com-
munity will continue public participa-
tion in the plan maintenance process.
44 CFR §201.6(c)(4)(iii)
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6.2   Incorporating the Multi-Hazard Mitigation Plan 
Th e Tulsa County Multi-Hazard Multi-Jurisdiction Mitigation Plan has been adopted by the Tulsa 
County Board of County Commissioners, City of Bixby City Council, City of Jenks City Council, Town 
of Sperry Board of Trustees, Berryhill Public Schools Board of Education, Bixby Public Schools Board 
of Education, Jenks Public Schools Board of Education, Keystone Public Schools Board of Education, 
Liberty Public Schools Board of Education, and the Sperry Public Schools Board of Education as a guide 
to mitigation activities for each jurisdiction.  Appropriate Action Plan activities will be incorporated into 
the planning process, and in the annual county, city, town, and school budgets.  As stated in section 6.1, 
the Tulsa Area Emergency Management Agency Director will oversee the day-to-day implementation of 
the plan with input from the following: City of Bixby City Manager, City of Jenks City Manager, Town 
of Sperry Town Administrator, Berryhill Public Schools Buildings Operations Manager, Bixby Public 
Schools Buildings Operations Manager, Jenks Public Schools Buildings Operations Manager, Keystone 
Public Schools Buildings Operations Manager, Liberty Public Schools Buildings Operations Manager, 
and Sperry Public Schools Buildings Operations Manager.  

Th ese jurisdictions will work with the TCHMPC to monitor how mitigation activities are incorporated 
into county, city, town, and school long range plans and other comprehensive plans regarding future 
activities.  Members of the TCHMPC are also department heads responsible for updating and enforcing 
key plans and policies within the county.  Tulsa County, City of Bixby, City of Jenks, Town of Sperry, Ber-
ryhill Public Schools, Bixby Public Schools, Jenks Public Schools, Keystone Public Schools, Liberty Public 
Schools, and Sperry Public Schools currently have capital improvement plans to guide development and 
future improvements.  Th ese plans have mitigation strategy components, and the county, cities, town and 
schools will incorporate approved mitigation plan strategies into these plans when their particular plan 
is updated.  All plans are updated as needed.  Th e county inspections department enforces the build-
ing codes in Tulsa County.  Selection of future CIP projects will include consideration of the goals and 
objectives of the mitigation plan.  Aft er adoption of the mitigation plan, the inspections department will 
continue to enforce the building codes for new construction.  

6.3   Public Involvement
Tulsa County, City of Bixby, City of Jenks, Town of Sperry, 
Berryhill Public Schools, Bixby Public Schools, Keystone Pub-
lic Schools, Liberty Public Schools, and Sperry Public Schools 
are committed to involving the public directly in updating and 
maintaining the Multi-Hazard Multi-Jurisdiction Mitigation Plan.  
Copies of the Plan will be available at the Tulsa Area Emergency 
Management Agency Offi  ce, City of Bixby City Hall, City of Jenks 
City Hall, Town of Sperry Town Hall, and each school’s adminis-
tration offi  ce.  Input from citizens is encouraged, particularly at 
the annual evaluation for each governing Board.  Board meetings 
and their agendas are posted and open to the public where the 
public is invited to comment on this or any agenda item.  At any 
time of the year, comments can be made directly to the Tulsa Area 
Emergency Management Agency Director.
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Appendix 1:
Mapping
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Map Number 3 reserved for future use
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The accuracy and location of any map feature is not guaranteed.
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The map features shown are an advisory tool for general
hazard awareness.  The hazards displayed are not a legal
document to be used when making a specific hazard determination. 
The accuracy and location of any map feature is not guaranteed.
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The map features shown are an advisory tool for general
hazard awareness.  The hazards displayed are not a legal
document to be used when making a specific hazard determination. 
The accuracy and location of any map feature is not guaranteed.
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The map features shown are an advisory tool for general
hazard awareness.  The hazards displayed are not a legal
document to be used when making a specific hazard determination. 
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Map Number 10 reserved for future use
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Map Number 11 reserved for future use
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Map Number 12 reserved for future use
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Map Number 14 reserved for future use
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Meeting #1 Agenda
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Meeting #1 Attendance
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Meeting #1 Minutes
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Tulsa County Hazard Mitigation Plan Update Special Meeting 
Bixby City Hall 

116 W. Needles, Bixby, OK 
 

October 12, 2017 
10:00 am 

 
Meeting Agenda 

 
CONSIDER, DISCUSS, AND/OR TAKE ACTION ON: 

1. Call to order. 

2. Introductions. 

3. Review and Approve minutes of September 6, 2017 committee meeting. 

4. Discuss outstanding data to complete Chapter 1. 

5. Present general population hazard awareness survey. 

6. Review draft of Chapter 3, Risk and Vulnerability Analysis. 

7. Review draft of Chapter 4, Mitigation Strategies. 
a. Discuss goals and objectives of the hazards’ mitigation actions. 
b. Discuss mitigation activities.  Identify activities for each jurisdiction. 

8. Review items needed for next meeting. 

9. Set date and time for next meeting. 

10. Adjourn. 

Meeting #2 Agenda
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Meeting #2 Attendance
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Meeting #2 Minutes
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Meeting #3 Agenda



Tulsa County Multi-Jurisdiction • 291 • Multi-Hazard Mitigation Plan

Meeting #3 Attendance
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Meeting #3 Minutes
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Meeting #4 Agenda

Tulsa County Hazard Mitigation Plan Update  
Planning Committee Special Meeting 

Bixby City Hall 
116 W Needles, Bixby, OK 74008 

 
 

February 27, 2018 
2:00 pm 

 
AGENDA 

 
 

CONSIDER, DISCUSS, AND/OR TAKE ACTION ON: 

1. Call to Order and Introductions 

2. Approval of Minutes of December 7, 2017 Meeting 

3. Letters of Participation 

4. INCOG Staff Update 

5. Evaluate and Reaffirm or Change Hazard Mitigation Goals 

6. Mitigation Actions – Current and Proposed 

7. Next Meeting – Discussion of Next Steps and Schedule Meeting 

8. Adjourn 
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Meeting #4 Attendance
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Meeting #4 Minutes
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Meeting #5 Agenda

Tulsa County Hazard Mitigation Plan Update  
Planning Committee Special Meeting 

Bixby City Hall 
116 W Needles, Bixby, OK 74008 

 
 

May 3, 2018 
2:00 pm 

 
AGENDA 

 
 

CONSIDER, DISCUSS, AND/OR TAKE ACTION ON: 

1. Call to Order and Introductions 

2. Approval of Minutes of February 27, 2018 Meeting 

3. INCOG Staff Update 

4. Mitigation Actions (Ch. 5) – Current and Proposed 

5. Plan Maintenance (Ch. 6) 

6. Summer Contact Info for School Jurisdictions 

7. Next Meeting – Discussion of Next Steps and Schedule Meeting 

8. Adjourn 
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Meeting #5 Attendance
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Meeting #5 Minutes
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Meeting #6 Agenda
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Meeting #6 Attendance
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Meeting #6 Minutes
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Public Hearing Notice

Page reserved for public hearing notice.
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Public Hearing Attendance

Page reserved for public hearing attendance.
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Public Hearing Minutes

Page reserved for public hearing minutes.
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Meeting #7 Agenda
Page reserved for meeting agenda.
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Meeting #7 Attendance
Page reserved for meeting attendance.
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Meeting #7 Minutes
Page reserved for meeting minutes.
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Appendix 3:
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Letter
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Tulsa Area Emergency Management Agency 
600 Civic Center, E.O.C 

Tulsa, OK  74103 
 
August 22, 2017 
 
Rich Brierre 
Executive Director 
INCOG 
2 W Second Street, Suite 800 
Tulsa, OK 74103 
 
 

RE:  Tulsa County Hazard Mitigation Plan 
 
Dear Mr. Brierre: 
 
The Federal Emergency Management Agency through the Oklahoma Department of Emergency 
Management has awarded Tulsa County a grant through the hazard mitigation grant program to update 
the County’s Multi-Hazard Mitigation Plan. This is an opportunity to add the City of Jenks, City of 
Bixby, Bixby Public Schools, and Jenks Public Schools to the Tulsa County Multi-Hazard Mitigation 
Plan while resetting the 5-year plan renewal time clock for the County’s plan per Tulsa County’s Multi-
Hazard Mitigation Plan Maintenance Agreement. This grant also ensures Tulsa County and its 
participating members can produce a Multi-Hazard Mitigation Plan at no cost to themselves. 
 
The initial meeting in the planning process to update the Tulsa County Multi-Hazard Mitigation Plan will 
be held on September 6, 2017 from 2:00-3:00 p.m. The meeting will be held at Jenks High School on the 
3rd Floor of the Sharp Center located on the north side of the football stadium, 301 East “B” Street, Jenks, 
OK. We would like you to attend and participate in the planning process. If unable to attend, please 
consider sending a representative to participate in the planning process. 
 
If you have any questions, please contact me at (918) 596-9898, or Justin Dowd, INCOG, at 
(918) 584-7526. 
 
Sincerely,  
 
 
 
 
Roger Jolliff 
Director, TAEMA 
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Appendix 4:
Questionnaire
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Survey Results

Responses: 465 persons responded to the survey

Scoring:
  Not Concerned  = 1 point (minimum score per hazard)
  Not Very Concerned  = 2 points
  Neutral   = 3 points
  Somewhat Concerned  = 4 points
  Very Concerned  = 5 points (maximum score per hazard)
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Appendix 5:
Plan Resolutions
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Tulsa County

Page reserved for Tulsa County Plan Adoption Resolution.
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City of Bixby

Page reserved for City of Bixby Plan Adoption Resolution.
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Town of Sperry

Page reserved for Town of Sperry Plan Adoption Resolution.
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Berryhill Public Schools

Page reserved for Berry Hill Public Schools Plan Adoption Resolution.
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Bixby Public Schools

Page reserved for Bixby Public Schools Plan Adoption Resolution.
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Jenks Public Schools

Page reserved for Berry Hill Public Schools Plan Adoption Resolution.
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Keystone Public Schools

Page reserved for Keystone Public Schools Plan Adoption Resolution.
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Liberty Public Schools

Page reserved for Liberty Public Schools Plan Adoption Resolution.
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Sperry Public Schools

Page reserved for Sperry Public Schools Plan Adoption Resolution.
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Appendix 6:
Hazard Summary
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