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Chapter 1 : Introduction

1.1 Introduction

This document is the Multi-Hazard Mitigation Plan 2019
Update for the City of Tulsa. This plan update is
developed in accordance with, and fulfills the
requirements for, the Pre-Disaster Mitigation (PDM) and
Hazard Mitigation Grant Program (HMGP). It also fulfills
the requirements for the Flood Mitigation Assistance Program (FMA) and the Community Rating System Plan
(CRS) from FEMA. The plan addresses natural and manmade hazards that can affect people and property in the
City of Tulsa.

ulsa

A New Kind of Energy.

1.1.1 Purpose and Scope

Mitigation is most effective when it is based on a comprehensive, long-term plan that is developed before a
disaster occurs. The purpose of mitigation planning is to identify local policies and actions that can be
implemented over the long term to reduce risk and future losses from hazards. The objective of this plan is to
guide mitigation activities for the next five years. It will ensure that the City of Tulsa implements hazard mitigation
activities that are most effective and appropriate for the hazards that threaten the community. The scope of the
City of Tulsa Multi-Hazard Mitigation Plan Update is citywide. The plan addresses both short-term and long-term
hazard mitigation opportunities beyond existing federal, state, and local funding programs.

1.1.2 Goal

The overall goal of the City of Tulsa Hazard Mitigation plan is to create a disaster-resistant community and
improve the safety and well-being of Tulsa by reducing deaths, injuries, property damage, environmental and
other losses from natural and technological hazards in a manner that advances community goals, quality of life,
and results in a more livable, viable, and sustainable community. Specific goals and the process by which they
were developed are included in Chapter 5 of this plan.

1.1.3 The Planning Process

Planning for the City of Tulsa Multi-Hazard Mitigation Plan Update followed a ten-step process, based on
guidance and requirements of FEMA® and the Community Rating System (CRS):

e Organize to prepare the plan e Set goals
e Involve the public e Review possible activities
e Coordinate with other agencies and e Draft the action plan

7t
organizations e Adopt the plan

e Assess the hazard .
e Implement, evaluate, and revise

e Assess the problem

1 https://www.fema.gov/hazard-mitigation-planning-process
1-1



1.1.4 Plan Organization

The Plan is organized into eight chapters based on the nine tasks identified in the FEMA Local Mitigation
Planning Handbook and FEMA 10-step Planning Process. Some of the tasks and steps are combined into one
chapter. Chapters 1-2 discuss the process and people needed to complete the remaining mitigation planning
tasks and document the plan update process.

Chapter 1 e Introduction
Chapter 2 * The Planning Process

Chapter 3 « Capability Assessment

Chapter 4 e Risk Assessment

Chapter 5 * Mitigation Strategy and Action Plan

Chapter 6 * Implementation and Maintenance

1.2 Community Description

The City of Tulsa is primarily located in Tulsa County, in Northeast Oklahoma, 99 miles northeast of Oklahoma
City, at the intersection of Interstate 44 and the Arkansas River. Tulsa has a total area of 200 square miles and
had a 2017 Census population estimate of 401,800.

1.2.1 Governance

All legislative powers of the City of Tulsa, except for the rights of initiative and referendum reserved to the people
of the City of Tulsa by the Constitution of Oklahoma, are exercised by a Council composed of nine Councilors
elected by districts. The executive and administrative powers of the City of Tulsa and any executive and
administrative powers conferred on the city by the Constitution or the laws of Oklahoma are exercised by the
Mayor.

1.2.2 Geography

Tulsa is situated between the edge of the Great Plains and the foot of the Ozark Mountains in a generally
forested region of rolling hills. The city touches the eastern extent of the Cross Timbers, an ecoregion of forest
and prairie transitioning from the drier plains of the west to the wetter forests of the east. With a wetter climate
than points westward, Tulsa serves as a gateway to "Green Country", a designation for northeast Oklahoma that
stems from the region's green vegetation and relatively high number of hills and lakes compared to central and
western areas of Oklahoma, which lie largely in the drier Great Plains region of the Central United States. Holmes
Peak in the northwest corner of the city is the tallest point in five counties at 1,030 ft.

1.2.3 Climate

Tulsa has a temperate climate with a yearly average temperature of 71°F and an average rainfall of 41 inches.
Weather patterns vary by season with occasional extremes in temperature and rainfall. Temperatures of 100° F
or higher are often observed from July to early September, usually accompanied by high humidity brought in by
southerly winds. The autumn season is usually short, consisting of pleasant, sunny days followed by cool nights.

1-2
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Winter temperatures, while generally mild, occasionally experience extremes below O °F while annual snowfall
averages about 10 inches(https://www.weather.gov/tsa/climo_tulsacli).

1.2.4 History

The city now known as Tulsa was first settled by the Lockapoka Creek Indians between 1828 and 1836. Driven
from their native Alabama by the forced removal of Indians from southeastern states, the Lockapokas
established a new home at a site near Cheyenne and S. 18th Street. The big oil strike at Glenpool in 1905, just
15 miles south of Tulsa, made Oklahoma and Indian Territory the center of oil speculation and exploration. At the
time of statehood in 1907, Tulsa’s population was 7,298. The 1950s and 60s saw Tulsa grow to the south and
east, and into the watersheds of Mingo and Joe Creeks. Flooding on the inland creeks and along the Arkansas
River became increasing problems as the town continued to expand. By 1980, Tulsa’s population stood at
360,919, ranking it the thirty-eighth largest city in the nation. Threads of its Native American heritage and oil
boom days are still visible in the city’s historic fabric2.

1.3 Community Assets

Community Assets are defined broadly to include anything that is important to the character and function of a
community and can be described very generally in the following four categories: People, Economy, Built
Environment, Natural Environment.

Although all assets may be affected by hazards, some assets are more vulnerable because of their physical
characteristics or socioeconomic uses. This section describes community assets in the City of Tulsa.

1.3.1 People

Every person in the City of Tulsa is exposed to at least one of the hazards identified in this plan. Following in the
footsteps of resilience Tulsa, it was important for this plan update to focus on areas within Tulsa that may not be
as quick to recover. Understanding who is being affected by disaster is important when preparing for future
events. Social and economic characteristics may limit an individual’s ability to understand their risk, respond to
and recover from disasters.

These groups of people will be referenced throughout the vulnerability sections in Chapter 4, their locations are
displayed on the following maps. A breakdown of socioeconomic information by Council District is included in
Table 1-1. Data from the US Census and the US Bureau of Labor Statistics was used to illustrate the relationship
between population and potential hazards in Tulsa. Further information on Tulsa’s social vulnerability can be
found in the risk assessment.

The Tulsa Regional Chamber’s 2019 Tulsa Demographics estimated the total 2018 population at 405,785 and
projected the 2023 population to be around 406,340.

2 http://tulsapreservationcommission.org/tulsa-history/
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Figure 1-1 Percent of Population age 65 years & Over
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Figure 1-3 Percent of Population Non-English Spoken at Home
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Figure 1-5 Percent of Population Under Age 5
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Table 1-1 City of Tulsa At Risk Populations by Council District

\ Non-English
S Age 65 & Under Age Below Poverty Non-High School g
Jurisdiction Language Spoken
over 5 Level Graduates
at Home
Council District 1 16% 8% 34% 18% 8%
Council District 2 15% 7% 25% 14% 14%
Council District 3 12% 9% 31% 28% 29%
Council District 4 16% 5% 18% 9% 11%
Council District 5 18% 7% 20% 15% 18%
Council District 6 10% 9% 18% 18% 28%
Council District 7 17% 6% 13% 8% 18%
Council District 8 21% 5% 6% 2% 8%
Council District 9 22% 5% 13% 6% 6%
City of Tulsa 16% 7% 20% 13% 15%
us Czrr::;iu;eau, US Census Bureau, US Census Bureau,
. i American Community American Community
Source ESRI 2018 Demographics C(Z'gggg’ltgsz‘glvgy Survey (ACS) 2012-  Survey (ACS) 2012-2016,
Table B17020 ’ 2016, Table 51501 Table S1601

1.3.2 Economy
After a disaster, economic resiliency drives recovery. Tulsa has specific economic drivers that are important to
understand when planning to reduce the impacts of hazards and disasters to the local economy. Tulsa’s major
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industries are aerospace, including aerospace manufacturing and aviation; health care; energy; machinery; and
transportation, distribution and logistics. In the five-year period ending 2017, all sectors in the Tulsa economy but
mining, information and air transportation showed positive average annual growth.3

1.3.3 Built Environment

The built environment includes existing structures, infrastructure systems, critical facilities, and cultural
resources.

Existing Structures

All structures are exposed to risk, but certain buildings or concentrations of buildings may be more vulnerable
because of their location, age, construction type, condition, or use. The total number of structures by type and
estimated market value are included in Table 1-2.

Table 1-2 City of Tulsa Built Environment

Structure Type Number Est. Market Value

Residential Single-Family 108,496 $15,926,918,521

Residential Multi-Family 9,499 $2,444,388,739

Commercial 7,439 $8,320,803,789

Other 4,435 $221,055,048

Total 129,869 $26,913,166,098
Infrastructure

Infrastructure systems are critical for life safety and economic viability and include transportation, power,
communication, and water and wastewater systems. Many critical facilities depend on infrastructure to function.
For example, hospitals need electricity, water, and sewer to continue helping patients. As with critical facilities,
the continued operations of infrastructure systems during and following a disaster are key factors in the severity
of impacts and the speed of recovery. Oklahoma Natural Gas and Public Service Company of Oklahoma (PSO)
provide gas and electric service to Tulsan’s. Water, sanitary sewer, stormwater, trash, and EMSAcare are services
provided by the city, and paid for by citizens. Hospitals and medical facilities are included on the list of critical
facilities in Appendix A.

Critical Facilities

Critical facilities are structures and institutions necessary for a community’s response to and recovery from
emergencies. Critical facilities must continue to operate during and following a disaster to reduce the severity of
impacts and accelerate recovery. When identifying vulnerabilities, consider both the structural integrity and
content value of critical facilities and the effects of interrupting their services to the community. A complete list of
public and private critical facilities is included in Appendix A.

Cultural Resources#

Tulsa is home to many cultural and historic assets that are unique or irreplaceable. Any asset that is important to
the community can be considered a cultural resource. Tulsa has an amazing variety of arts and culture. Tulsa
boasts the nationally recognized Tulsa Ballet, Tulsa Opera, and two orchestras, as well as numerous theatrical
groups. Concert venues range from nightspots with live music to outdoor public spaces, and historic theaters to
the 19,199 capacity BOK Center. World class museums like the Philorook Museum of Art and the Gilcrease
Museum allow visitors of all ages to take in the impressive cultural collections Tulsa has to offer. Tulsa is home to
23 public golf courses, 135 tennis courts, and 88 playgrounds. The Tulsa Drillers baseball team (Colorado
Rockies AA farm club) draws legions of fans to ONEOK Field. The Tulsa Zoo and Living Museum, located in Tulsa’s

32018 Economic Profile, Tulsa Regional Chamber, http://www.growmetrotulsa.com
4 http://www.visittulsa.com/things-to-do/arts-and-culture/
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2,800-acre Mohawk Park, one of the largest municipal parks in the country, features more than 1,500 animals
representing 436 species.

1.3.4 Future Development and Development Since the 2014
Update

An effective way to reduce future losses is to avoid development in known hazard areas and to enforce the
development of safe structures in other areas. In other words, keep people, businesses, and buildings out of
harm’s way from the beginning. Tulsa’s Comprehensive Plan was updated in 2016. Information on this plan and
others, and how mitigation was incorporated, is included in Chapter 3, Capability Assessment. Any development
in the city of Tulsa since 2014 has been completed with hazards in mind. At the time of the previous update, The
Gathering Place was not complete. During construction of The Gathering Place, the city of Tulsa used the
opportunity to mitigate ongoing flooding to structures in areas previously prone to flooding, including Riverside
Drive.

1.3.5 Natural Environment

Environmental assets and natural resources are important to Tulsa’s identity and quality of life and support the
economy through agriculture, tourism and recreation, and a variety of other ecosystem services, such as clean air
and water. The natural environment also provides protective functions that reduce hazard impacts and increase
resiliency. For instance, wetlands and riparian areas help absorb flood waters, soils and landscaping contribute
to stormwater management, and vegetation provides erosion control and reduces runoff. Conservation of
environmental assets may present opportunities to meet mitigation and other community objectives, such as
protecting sensitive habitat, developing parks and trails, or contributing to the economy. Tulsa manages 135
parks covering roughly 6,000 acres. The Arkansas River Corridor is a big area for bird migration. The Gathering
Place is home to over 1.2 million species of shrubs and over 6,000 trees and includes a wetland pond and
garden.
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Chapter 2 : The Planning Process

2.1 Hazard Mitigation Planning and the Community
Rating System

The planning for the City of Tulsa followed a ten-step process, based on the guidance and requirements of the
FEMA Community Rating System. The ten steps are described on the following pages. The Local Mitigation Plan
Review Guide, Local Mitigation Planning Handbook, and CRS Coordinators Manual, Activity 510, were used to
ensure Local Mitigation Planning requirements and CRS Floodplain Management requirements were met.

2.1.1 Step One: Organize to Prepare the Plan

The City of Tulsa secured funding for this update through the Hazard Mitigation Grant Program. The planning
process was formally created by a resolution of the City Council of Tulsa on August 8, 2018. The resolution
designated the Tulsa Stormwater Drainage and Hazard Mitigation Advisory Board (SDHMAB) to serve as the Tulsa
Citizens’ Advisory Committee to oversee the planning effort. As done for the 2014 Hazard Mitigation Plan
update, the SDHMAB decided to use the Program for Public Information Committee (PPI) as the Steering
Committee for this project. Since adoption of the 2014 Hazard Mitigation Plan, the PPI Committee has and will
continue to meet monthly to evaluate progress and recommend changes to the plan. The PPl Committee consists
of citizens, community leaders, government staff personnel, and professionals active in disasters. SDHMAB
Committee and PPl Committee members and affiliation are listed below.

SDHMAB Committee Members

Crystal Kline - Consultant
Dr. David Williams - PE-USACE
Kyle Brierly - RotoRooter

Steve Walman - Commercial Developer
Terry Young - Former Mayor of Tulsa

PPl Committee Members

All SDHMAB Committee members Dawn Seing - McGraw Realtors

Brooke Caviness - COT Engineering Services, PE,
CFM

Gary McCormick - COT Engineering Services, PE,
CFM

Angela King - COT Engineering Services

Travis Hulse -Tulsa Planning Office at INCOG
Dustin Wright - COT Development Services

Lara Weber - COT Communications

Stan May - COT Fire Department

Michael Baker - COT Fire Department

Alisia Myers - COT WIN Liaison

Brian Lewis - COT Streets & Stormwater
Department

Tracy Keeley - Oklahoma Insurance Commission
Joe Kralicek - TAEMA

Ron Flanagan - Flanagan & Associates

Tim Lovell - DRN

Sierra Massing - DRN

Alfredo Madrid - Supreme Lending

Bill Smiley- USACE, CFM

Melinda Belcher - Community Service Council/
Child Care Resource Center

Nicole Schlaefli - Tulsa City County Health
Department

Nicole McGavock - NWS Tulsa

Julie Lehman - State Farm Insurance

Karen Hatfield - NWS Tulsa

Consultants

Janet Meshek - Meshek & Associates
Annie Vest - Meshek & Associates

Bill Robison - Robison Consulting Services
Dee Robison - Robison Consulting Services
Barrett Waller - Propeller Communications
Jesse Boudiette - Propeller Communication

The SDHMAB and the PPl Committee met monthly at City of Tulsa offices to review preventative measures,
property protection, natural resource protection, emergency services, structural flood control projects and public
information. This review led to the development of the plan and recommend goals and objectives, mitigation
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measures, and priorities for mitigation actions. During the planning process the SDHMAB and the PPl Committee
reviewed progress, identified issues, received task assignments, and advised the consultants. Staff from multiple
City of Tulsa Departments were actively involved in the plan update process. Meeting dates and locations were
posted by the City Clerk on the City of Tulsa website.

2.1.2 Step Two: Involve the Public

The PPl Committee undertook projects to inform the public of this effort and to solicit their input. All meetings of
the SDHMAB and PPl Committee were posted and open to the public as required by ordinance. Two public
meetings were held. The first public meeting held in July 24, 2018 gave the public an opportunity to provide
input on the natural hazards, problems and possible solutions to be included in the plan. The second public
meeting held on April 18, 2019 gave the public an opportunity to provide input on the recommended/draft
Hazard Mitigation Plan prior to adoption of the plan. Additionally, members of the PPI Committee attended a
series of community and neighborhood events to educate the public, provide a means for public input through
personal interviews and a survey, and answer questions related to the planning process.

Neighborhood events included:

Fulton Neighborhood Block Party, July 28, 2018. Discussed hazards and distributed survey and preparedness
information to participants and attendees. Neighborhood is located in the floodplain and included in an
upcoming mitigation project.

City of Tulsa Great Raft Race, September 3, 2018: Discussed hazards and distributed survey and preparedness
information to participants and attendees

Tulsa State Fair: September 27 - October 7, 2018, distributed survey and preparedness information to
participants and attendees

Throughout the duration of the plan update process, a webpage was made available on the City of Tulsa website
with information on the plan and a short survey for the public. https://www.cityoftulsa.org/residents/public-
safety/hazard-mitigation.aspx The website included the time and location of upcoming public mitigation
meetings, explained Hazard Mitigation and the planning process, solicited public input through online surveys
and emailed comments, a link to the previous Multi-Hazard Mitigation Plans and a GIS map showing site specific
hazard data throughout the city. Completed surveys and public comments were used to draft the hazard
assessments in Chapter 4 and the Mitigation Actions in Chapter 5. Draft chapters of the new hazard mitigation
plan were posted on this website starting in October 2018.

2.1.3 Step Three: Coordinate with Other Agencies and
Organizations

The PPl Committee contacted 45 entities, including neighboring communities, tribes, local, state and federal
agencies, businesses and other private and non-profit organizations, hereafter referred to as Stakeholders, by
email, letter, or phone. Stakeholders were personally interviewed to review their existing studies, reports and
technical information and their needs, goals and plans for the area.

Four workshops were held throughout the planning process. At the first three workshops, attending Stakeholders
reviewed the existing Tulsa Hazard Mitigation Plan and determined what was still relevant, assessed the
identified hazards and resulting problems associated with each hazard, determined/developed appropriate
mitigation measures and drafted an action plan. At the fourth workshop, attending Stakeholders reviewed the
draft Hazard Mitigation Plan and provided final comments and recommendations prior to adoption of the 2019
Tulsa Hazard Mitigation Plan. 31 representatives of these Stakeholders attended one or more of these
workshops. Other representatives provided input through emails. A private website was created where the draft
plan was maintained so participating agencies and organizations could review and provide feedback as the plan
was developed.

A list of stakeholders contacted, workshop invitations and workshop sign-in sheets are included in Appendix C.
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Public and stakeholder meetings provided critical information on the vulnerability of the City to each hazard,
which assisted creating the risk assessment. Input also facilitated creating and prioritizing mitigation strategies
into the Action Plan. Public meetings are summarized in Table 2-1.

Table 2-1 Meeting Schedule

Meeting Date Purpose
Stakeholder Committee !ntroduc’gon to plan E)rocgsg and .o.rgar?lzatlon. Qollect
July 19, 2018 information on Tulsa’s existing mitigation practices and
Workshop 1 e
capabilities.
. . Evening July Collect Public comments on natural hazards, possible
Public Meeting 1 24,2018 mitigation solutions, and related issues.

September 12, Conduct a risk assessment for the City for each natural

Stakeholder workshop 2 2018 hazard.

December 13, Discuss possible hazard mitigation solutions for the

Stakeholder Workshop 3 2018 identified natural hazards and criteria for an action plan.

Final discussion and comments for draft Hazard Mitigation

Stakeholder Workshop 4 April 11, 2019 Plan

Introduce Mitigation Action Plan and collect public

Public Meeting 2 April 18, 2019
comments.

2.1.4 Step Four: Assess the Hazard

The PPl Committee collected data on the hazards from available sources, the 2014 Tulsa Hazard Mitigation Plan,
and the 2014 State of Oklahoma Hazard Mitigation Plan. The Hazard Identification and Risk Assessment,
Chapter 4, includes a description of the type, location, and extent of natural hazards that can affect Tulsa. The
Plan includes information on previous occurrences of hazard events and the probability of future events. The
Simple Planning Tool for Oklahoma Climate Hazards, produced by the Southern Climate Impacts Planning
Program (SCIPP, www.southernclimate.org), was used for the hazard assessment. The Southern Climate Impacts
Planning Program (SCIPP) is one of 11 National Oceanic and Atmospheric Administration (NOAA) Regional
Integrated Sciences and Assessments (RISA) teams. Hazards from the 2014 plan were reviewed and updated in
July. At the second stakeholder workshop in October 2018, worksheets from the FEMA Local Mitigation Planning
Handbook were used to discuss the hazards.

2.1.5 Step Five: Assess the Problem

The hazard data was analyzed in light of what it means to public safety, health, buildings, transportation,
infrastructure, critical facilities, the natural environment, endangered species and the economy.

Building footprints and property parcels were used to estimate potential losses from the site-specific hazards
identified in Chapter 4 of the plan update. Building footprint polygons within the City of Tulsa were selected from
computer generated building footprints covering all 50 US states released publicly by Microsoft in 2018.
Polygons representing current parcel records from the Tulsa, Osage, and Wagoner County Assessors offices were
obtained from INCOG. The following methodology was used to estimate the total number of structures impacted
and the total market value of the properties impacted by each hazard. Property damage estimates were not
calculated for the general area hazards.

Building footprint polygons that intersected spatially with each hazard were identified. The identified building
footprints were then matched with their spatially coincident parcel record polygons. The total number of
matching property parcel records was calculated to estimate the total number of properties impacted. The sum
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of the market value provided in the property parcel records was calculated to estimate the total value of
properties impacted. Specific problem statements, or observations, are included for each hazard in Chapter 4.

2.1.6 Step Six: Set Goals

Project and community hazard mitigation goals and objectives for Tulsa were developed by the PPI to guide the
development of the plan. The hazard mitigation goals are listed in Chapter 5.

2.1.7 Step Seven: Review Possible Activities

There were sixty-six mitigation actions identified in the 2014 mitigation plan. An annual report is prepared by
Engineering Services under the direction of the PPI Committee on the status of existing Hazard Mitigation Plan
mitigation actions and presented to the governing body of the City of Tulsa. This report includes the status of
each mitigation action, whether or not the action is achieving expectations, and if not if it should be modified. A
review of the 2014 mitigation actions along with the latest annual report was completed by the planning team.
Actions were evaluated with the intent of carrying over any not started, or continuous for the next five years.
Actions with the same intent were combined into a general action item. Specific observations and problem
statements, resulting in the actions listed in Chapter 5, are included at the end of each hazard section in
Hazards, Chapter 4. Wide varieties of measures that can affect hazards or the damage from hazards were
examined. A more detailed description of each category is located in Chapter 5: Mitigation Strategy.

2.1.8 Step Eight: Draft an Action Plan

The planning team reviewed observations from the risk assessment and results of the capability assessment
when considering different actions. The planning team evaluated and prioritized the most suitable mitigation
actions for Tulsa to implement. The mitigation strategy analyzes actions and projects considered to reduce the
impacts of hazards identified in the risk assessment and identifies the actions and/or projects that Tulsa intends
to implement.

2.1.9 Step Nine: Adopt the Plan

The Draft City of Tulsa Multi-Hazard Mitigation Plan Update 2019 was submitted to the Oklahoma Department of
Emergency Management and FEMA Region VI for review and approval. The SDHMAB approved the final plan,
adopted it as an amendment to the Comprehensive Plan, and submitted it to, and was approved and adopted by
the Tulsa City Council.

2.1.10 Step Ten: Implement, Evaluate, and Revise

Adoption of the Multi-Hazard Mitigation Plan is only the beginning of this effort. Community offices, other
agencies, and private partners will proceed with implementation. The SDHMAB and the PPI will continue to meet
on a regular basis to monitor progress, evaluate the activities, and periodically recommend revisions to the Plan
and Mitigation Action Items. These findings and recommendations will be included in the annual report prepared
under the direction of the PPl Committee. The plan will be formally updated a minimum of every five years, as
required by FEMA
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Chapter 3 : Capability

Assessment
3.1 Mitigation Capabilities

Communities can do a number of things to prevent or mitigate the impacts of natural disasters. Such actions
range from instituting regulatory measures (e.g., building and zoning codes) and establishing Emergency
Operations Plans (EOP) and Emergency Operations Centers (EOC), to purchasing fire trucks and ambulances and
constructing large and small infrastructure projects like levees and safe rooms. The City of Tulsa has already
made considerable investments in these critical areas. The sections that follow in this Chapter survey the
regulations, plans and infrastructure that the City of Tulsa has in place for avoiding or mitigating the impacts of
natural hazards. This survey is based on Task 4 of FEMA’s Local Mitigation Planning Handbook and assesses
Tulsa’s existing authorities, policies, programs, and resources available to accomplish mitigation.

Tulsa has a unique set of capabilities, including authorities, policies, programs, staff, funding, and other
resources available to accomplish mitigation and reduce long-term vulnerability. The planning team reviewed
existing capabilities in Tulsa and identified capabilities that currently reduce disaster losses or could be used to
reduce losses in the future, as well as capabilities that inadvertently increase risks in the community. The
planning team used Worksheet 4.1 from the Local Mitigation Planning Handbook to review Tulsa’s existing
capabilities and gain a better understanding of relevant programs, regulations, resources, and practices across
different departments within the City of Tulsa.

For this update, the Planning Team reviewed the information provided in Chapter 2: Existing Mitigation Strategies
of the 2014 Plan and updated data as appropriate. Chapter 2 is renamed from Existing Mitigation Strategies, to
Chapter 3 Capability Assessment herein. The Planning Team reviewed relevant community studies, plans,
reports, and technical documents in the inventory, evaluation and planning phases of the Multi-Hazard Mitigation
Plan development. The Comprehensive Plan and Small Area Plans were used to determine community growth
patterns and identify areas of future development. The Capital Improvements Plan was used to determine
priorities of public infrastructure improvements and timing of potential future development. These plans were
used to identify areas of future growth and development so that hazardous areas could be identified, evaluated,
planned for, and appropriate mitigation measures taken.

The Planning Team involved numerous stakeholders from neighboring communities, tribes, counties, agencies
and non-profit organizations to determine if they had studies, plans or information pertinent to floodplain
management that would affect and/or support Tulsa’s HMP. See Chapter 2 for list of these stakeholders. In
addition to local capabilities, there are several national hazard mitigation programs developed by FEMA and other
agencies that are designed to help communities organize their mitigation activities. This section looks at Tulsa’s
participation and progress in these programs.

3.1.1 Types of Capabilities
The primary types of capabilities for reducing long-term vulnerability through mitigation planning are the
following:

* Planning and Regulatory * Financial

* Administrative and Technical * Education and outreach
Planning and Regulatory
Planning and regulatory capabilities are based on the implementation of ordinances, policies, local laws and

State statutes, and plans and programs that relate to guiding and managing growth and development. Examples
of planning capabilities that can either enable or inhibit mitigation include comprehensive land use plans, capital
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improvements programs, transportation plans, small area development plans, disaster recovery and

reconstruction plans, and emergency preparedness and response plans.

Financial

Financial capabilities are the resources that a jurisdiction has access to or is eligible to use to fund mitigation
actions. The costs associated with implementing mitigation activities vary. Some mitigation actions such as
building assessment or outreach efforts require little to no costs other than staff time and existing operating
budgets. Other actions, such as the acquisition of flood-prone properties, could require a substantial monetary
commitment from local, State, and Federal funding sources.

Some local governments may have access to a recurring source of revenue beyond property, sales, and income
taxes, such as stormwater utility or development impact fees. These communities may be able to use the funds
to support local mitigation efforts independently or as the local match or cost-share often required for grant
funding.

Administrative and Technical

Administrative and technical capability refers to the community’s staff and their skills and tools that can be used
for mitigation planning and to implement specific mitigation actions. It also refers to the ability to access and
coordinate these resources effectively.

Education and Outreach
This type of capability refers to education and outreach programs and methods already in place that could be
used to implement mitigation activities and communicate hazard-related information.

3.2 City of Tulsa Capabilities

This section documents what existing plans, studies, reports, and technical information were reviewed and how
relevant information was incorporated into the mitigation plan. The City of Tulsa used the Capability Assessment
Worksheet, below, to meet this requirement. Excerpts from applicable plans, rules, and regulations follow, which
provide more detail on the existing policies related to hazard mitigation and highlight where the city has made
efforts above and beyond the standard policies. Additionally, citations and footnotes throughout the document
demonstrate incorporation of other plans.

3.2.1 National Flood Insurance Program (NFIP)

Tulsa joined the National Flood Insurance Program in 1971. All residents of Tulsa are eligible to purchase federal
flood insurance. Tulsa’s advances have earned its flood program one of the top ratings in the nation through the
Community Rating System, which has allowed Tulsans to enjoy some of the lowest flood insurance rates in the
nation.

The City of Tulsa will continue to meet minimum NFIP requirements and exceed those requirements by enforcing
local Regulatory Floodplain Ordinances and by participating in the Community Rating System (CRS) program.

Qualified City staff is available at the Permit Center to discuss options and to help citizens plan and build a safe
project while complying with City floodplain development policies. The City of Tulsa's permitting process is
designed to ensure that all construction in Tulsa is safe. A permit is required for all new construction and, most of
the time, a permit must be obtained for repairing or replacing existing features.

In addition to regular building permits, special regulations apply to construction in floodways and the Regulatory
Floodplain. No construction, including filling, is allowed in the mapped floodway without an engineering analysis
that shows the project will not increase flood damage elsewhere. Any activity outside the floodplain but within a
natural or man-made watercourse also requires a permit.

A floodplain watershed development permit must be obtained from the City of Tulsa before commencing
construction, landfill, or excavation in the floodplain. New buildings in the floodplain must be protected from flood
damage so our building code requires that new buildings be elevated at least one foot above the elevation of the
City of Tulsa Regulatory Floodplain.
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Elevation or floodproofing may be required prior to constructing a substantial improvement (the cost of the

improvement or add-on is 50 percent of the value of the existing building). Permits also are required for a repair if
it's more than just cleanup after a storm.

Experience has shown that the National Flood Insurance Program's minimum standard is insufficient for Tulsa.
Therefore, the city's regulations exceed NFIP's standard in several important ways, as listed in the City of Tulsa
Stormwater Management Plan and highlighted below:

Ultimate watershed urbanization. Runoff generally becomes deeper and faster, and floods become more
frequent, as watersheds develop. Water that once lingered in hollows, meandered around oxbows, and soaked
into the ground now speeds downhill, shoots through pipes, and sheets off rooftops and paving.

Insurance purposes require the NFIP floodplain maps to be based on existing watershed development. But
unless plans and regulations are based on future watershed urbanization, development permitted today may well
flood tomorrow as uphill urbanization increases runoff. Tulsa enforces the NFIP minimum regulations and maps,
to retain eligibility for federal flood insurance. In

addition, the City enforces its own more extensive
maps and regulations, which are based on ultimate

watershed urbanization as forecast in the
comprehensive plan.

e Public Information Activities

e Mapping and Regulatory Activities
Watershed-wide regulation. Floodplains are only part

of flood-management considerations. Water gathers * Flood Damage Reduction Activities
and drains throughout entire watersheds, from e Flood Preparedness Activities
uplands to lowlands. Each watershed is an

interactive element of the whole. A change at one

place can cause changes elsewhere, whether planned or inadvertent.

Stormwater detention. One way to avoid increased flooding downstream from new development is to provide
stormwater detention basins throughout watersheds. New or substantially improved developments must detain
the excess stormwater on site - unless they are exempted in master plans or allowed to pay a fee in lieu of on-site
detention. Water from detention basins is released slowly downstream. In-lieu fees are allocated for regional
detention facilities. In most instances, the City has found regional detention basins to function more satisfactorily
than smaller, scattered on-site facilities.

Valley storage. Flood water cannot be compressed. It requires space. Encroachments into a channel or floodplain
can dam, divert, or displace flood waters. Tulsa requires compensatory excavation if a development - including a
flood control project - would reduce valley storage. Preserving or recreating floodplain valley storage is a keystone
of the City’s program.

Freeboard. NFIP regulations require finished floors of new development to be at or above the base flood
elevation, based on existing watershed conditions. Tulsa includes freeboard as another margin of safety,
requiring finished floors to be at least 1 foot above the regulatory flood elevation, based on ultimate watershed
urbanization.

Erosion and sedimentation. Erosion and sedimentation rob hillsides of valuable topsoil, dam lowlands, clog
streams, and pollute rivers. Builders must control site erosion from new development. Permits and performance
standards. Tulsa requires a watershed development permit to be issued before developing, redeveloping,
building, excavating, grading, regrading, paving, landfilling, berming, or diking of any property within the city.

There are five types of watershed development permits: floodway, floodplain, stormwater drainage, stormwater
connection, and earth change permits. Individual residential lots outside the floodplain are exempted. Tulsa’s
regulations are based on adopted floodplain maps (both Tulsa and NFIP), watershed-wide master drainage plans,
and development permits based on specific performance standards.

3-3



3.2.2 The Community Rating System (CRS)

The CRS is a part of the National Flood Insurance Program that helps coordinate all flood-related activities of the
City. Tulsa has participated in the National Flood Insurance Program (NFIP) since 1971 and in the CRS since
1991. The CRS is a voluntary program that seeks to reduce flood losses, facilitate accurate insurance rating, and
promote awareness of flood insurance by creating incentives for a community to go beyond minimum floodplain
management requirements.

Tulsa advanced from a Class 5 to a Class 3 community on October 1, 2000. Tulsa advanced to a Class 2
community on October 1, 2003. The Class 2 rating allows Tulsa’s SFHA residents a forty percent reduction in
their flood insurance premium rates. All rates are based on where the structure is located in FEMA’s Flood
Insurance Rate Maps (FIRMs). New Digital Maps (DFIRMs) became effective in October 2012. A summary of City
of Tulsa flood insurance policies, according to NFIP, as of May 31, 2018, is included in Table 3-1. Tulsa has 84
Repetitive Loss properties. Information about Repetitive Loss properties is included in Chapter 4.

Table 3-1 City of Tulsa Flood Insurance Policies

Flood Insurance Amounts

Flood Insurance Policies in Force 1,432

Values of Insurance in Force $363,945,900
Premiums in Force $1,053,362
Total Losses 2,590

Flood Losses Paid $39,037,630

Source: NFIP Claims Data
3.2.3 Flood and Stormwater Management

Tulsa has grown up with flooding. Unlike many communities, the City of Tulsa regulates to a higher standard in
three categories of so-called “100-year” floodplain areas in order to reduce future flood losses. As a minimum
standard, the FEMA Special Flood-Hazard Area (SFHA), or “100-year” floodplain, is an area that has a 1% chance
of flooding in any given year. FEMA SFHA floodplains are designated on FEMA'’s Flood Insurance Rate Maps
(FIRM). The SFHA identifies the National Flood Insurance Program’s (NFIP) minimum national standard, which
reflects only existing development conditions at the time of the study typically stopping where the contributing
drainage area is one square mile.

City of Tulsa regulatory floodplain areas are calculated by a different standard. They take into account “100-year”
flooding that would occur when contributing watersheds are fully developed and extend upstream to a
contributing drainage area of 40 acres rather than FEMA’s standard of 1 square mile. Therefore, Tulsa regulatory
floodplain areas may be wider than the FEMA floodplains and may extend farther up creeks and waterways.
Floodways, generally the most dangerous center strip along a water course, is where water is apt to run faster
and deeper. Tulsa applies more stringent regulations in floodways because of their higher risk. Throughout this
report, “floodplain” will mean specifically the City of Tulsa regulatory floodplain, unless otherwise noted.

The SFHA deals with existing conditions and does not take the impacts of future urbanization into account in its
modeling or floodplain map delineations. Therefore, buildings that have been permitted and built in accordance
with the National Flood Insurance Program’s (NFIP) minimum standards may flood in the future as the basins
develop. This is why the City of Tulsa regulates to a higher standard, requiring that no insurable structure will be
built that has its first finished floor less than 1 foot above the Base Flood Elevation (BFE).

Piping and paving for future urbanization and development can cause an increase in urban stormwater runoff
and flood depths. In some instances, it could cause discharges to double and can widen the floodplain and cause
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increases in the Base Flood Elevation (BFE). Tulsa requires upstream detention of excess flows and

compensatory storage to mitigate this problem.
Between 1980 and 2000, the City of Tulsa created master drainage plans for each of its major waterways. These
serve as the framework for floodplain management planning and programs.

The first citywide master drainage plan was the Flood and Stormwater Management Plan 1990-2005. This plan
prioritizes and coordinates the flood protection projects that are detailed in the city’s 29 master drainage plans.

The last revision of the plan was September 7, 2001. The plan summarizes the following:

Capital Improvement Program (see next section)

o Non-Structural Mitigation/Acquisition Priority List
The City later developed the Flood and Stormwater Management Plan 1999-2014, published on September 10,
1998. It was developed in accordance with planning criteria from the Community Rating System (CRS), Flood

Mitigation Assistance (FMA), and Hazard Mitigation Grant Program (HMGP). Although the 1999-2014 plan
primarily dealt with flooding, it also addressed other natural hazards. The Flood and Stormwater Management

Plan recommended stormwater capital improvement projects. Tulsa has established a stormwater utility fee

dedicated to fund stormwater maintenance and mitigation projects.

3.3 Planning and Regulatory Capabilities

The following matrix lists the plans and ordinances and the department or agency that maintains them. A more

detailed description of each plan or ordinance follows.
Summary of Plans by Agency
Agency or Department
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3.3.1 Comprehensive Master Plan

Tulsa’s comprehensive and neighborhood plans only focus on flooding as a hazard. Floodplains are used when
doing mapping exercises to indicate areas inappropriate for growth. Sometimes development pressure is great
enough to start pushing back against this work and the current regulations. Plans will support Capital
Improvement Projects (CIPs) that address flooding when it is a threat to the planning area. All plans address the
need for street trees to encourage pedestrian activity. This would make streets a little more resilient to heat
hazards but wouldn’t eliminate risk to them. Streetscape recommendations usually include burying overhead
powerlines, which would reduce vulnerability to several hazards. However, there is no funding, incentives or the
regulatory mechanisms to require burying powerlines throughout the city. Dam/Levee failure is discussed when
appropriate, though planning efforts are not backed up by regulatory mechanisms like flooding. (Philip Berry, COT
Planning). As the Comprehensive and Neighborhood Plans are updated, they should include a discussion of
natural hazards and potential mitigation activities.

3.3.2 Capital Improvements Plan (CIP)

The City’s Engineering Services Department maintains an extensive CIP program for Streets, Stormwater, Water
and Sanitary Sewer projects. The CIP database is updated annually as projects are completed and new projects
added. The projects are prioritized based on a point system scoring various items appropriate to each discipline.
For flood control projects the items scored include: number of flooded structures, depth of flooding, critical
facilities, inundation of streets, Benefit vs Cost Analysis (BCA) and coordination with other projects such as street
improvements. (Gary McCormick, Engineering Services) CIPs should be developed for other hazards such as
tornadoes, high wind events, winter storms, etc. and a viable source of funding identified.

3.3.3 Economic Development Plan

Tulsa receives $3-4 million annually in Community Development Block Grant and HOME Funds by being
recognized as an entitlement community. The application process takes place each year in May.

The Fire Suppression Grantrewards up to $8,000 for sprinkler connections and appurtenances located in the
public right-of-way.

The Small Business Capital Formation Tax Credit Act authorizes an income tax credit of 20 percent of equity or
near-equity investment for investors in qualified businesses, either by a qualified business capital company or by
an investor. There are limitations on the amounts of investment to which credits apply. Earned credit may be
taken in the year of investment or carried over for three additional years.

Tax Incentive Districts provide a five- to six-year abatement on local property taxes for specific development
projects. Developers may apply to the City of Tulsa for tax abatement on projects constructed or rehabilitated
within a designated Tax Incentive District. At this time, the City has one Tax Incentive District, covering real estate
within the Inner Dispersal Loop (the interstate highways surrounding downtown). Additionally, projects in
enterprise zones are eligible to receive the state enterprise zone investment/new jobs tax credit.

Tax Increment Financing, Oklahoma Local Development Act (1992) allows local governments to establish Tax
Increment Financing (TIF) districts. Before a district can be established, a review committee consisting of
representatives from each affected taxing entity and at-large public members must make a recommendation of
the TIF plan. Once the committee reviews the plan, it's passed on to the City Council for a vote. The City may
collect increment from ad valorem taxes, sales taxes and other local taxes. Tulsa currently has five TIF districts:
Brady Village, North Peoria Avenue, Tulsa Hills, Santa Fe, and Tulsa Airport.

Economic Development Public Infrastructure Fund

Included in the Improve Our Tulsa package (2013) this fund was developed to assist, in a timely manner, with

valid public infrastructure needs related to business retention, expansion and attraction. The voters approved

$6.0 million over the term of the program towards these efforts based on an annual allocation approved by the

Tulsa City Council as part of the City budgeting process. The criteria/objectives to be under consideration for this

fund include:

1.1 It is the objective of this fund to provide assistance with public infrastructure needs in those unique
instances when this is the most appropriate program or resource.
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1.2  This fund is designed to assist in with the retention and expansion of jobs in manufacturing and office
business sectors.

1.3 If approved, the City of Tulsa will be responsible for constructing all improvements.

1.4 It is not the intent of the policy to fund land acquisition.

1.5  Where applicable cost sharing and potentially claw-back provisions will be negotiated.

The City of Tulsa recognizes that the most effective incentive for economic development is being a livable and

vibrant community. It is recognized that Tulsa, like all cities in Oklahoma, is heavily reliant on sales tax revenues

to support the City’'s General Fund. In order to provide the levels of programs and services necessary to remain a

vibrant and livable community, the sales tax base must continue to grow. The goal of this policy is to ensure Tulsa

continues to be a great place to live and that continuing to be a regional retail center is supportive of that effort.

This policy is intended to support commercial retail businesses. Minimum requirements for applicants:

1 Stand-alone retail: Retailer must have projected annual gross retail sales of $20 Million by the third year of
operation.

2 Attime of application, Retailer has no existing presence in MSA, or new development that is part of a
regional retail project of at least 100,000 square feet.

3 Multi business development: If the application is for a development with multiple businesses the project
must contain at least 100,000 square feet.

4 Underserved or distressed area: Location is within an enterprise zone, designated USDA food desert,
adopted City of Tulsa Sector Plan or adopted City of Tulsa Small Area Plan.

The United States Army Corps of Engineers, Tulsa District has economists on staff at the district office that can
assist with economic impact analysis in Tulsa. (Bill Smiley, USACE)

The Resilient Tulsa Strategy includes a strategy related to disaster resilience for small businesses. (Kian Kamas,
COT Chief of Economic Development)

Local Partners in Economic Development

Tulsa Industrial Authority (TIA)

The Tulsa Industrial Authority (TIA) serves as a conduit in the issuance of 501 (c)(3) bonds and Industrial
Development Revenue Bonds, which provide tax-exempt financing for qualified projects. TIA supplies
comprehensive analysis of new issues and/or refunding opportunities and assists the borrower in finalizing a
transaction strategy and structure. When a loan is passed through TIA, the IRS treats the loan as a local
governmental agency special obligation. Eligible projects include those for non-profit entities (including health
care), public or private colleges and universities, private high schools and grade schools, the Indian health care
resource center, hospitals/nursing homes and various charities. TIA has financed or refunded over $1 billion in
tax-exempt bonds.

Tulsa Development Authority (TDA)

The mission of the TDA is to improve Tulsa through programs and projects designed to utilize private and public
resources that advance the physical, social and economic wellbeing of citizens and neighborhoods throughout
the city. The primary objectives of the Tulsa Development Authority are to revitalize declining and underdeveloped
areas, to encourage private investment and economic development, and improve the tax base through removal
of slum and blight by redevelopment and rehabilitation.

Tulsa Economic Development Corporation (TEDC)

This non-profit Community Development Financial Institution was formed in 1979 as a catalyst for economic
development. TEDC drives small business success through non-traditional lending programs and development
services that help entrepreneurs start to expand a company. Branded as Creative Capital. TEDC uses public and
private funds to make direct loans and participates with other institutions on projects that lack sufficient equity.
Special considerations given to companies that create and retain jobs.

Tulsa Preservation Commission (TPC)
The City of Tulsa's Planning Department maintains a database of properties eligible for historic preservation
incentives. Preservation Staff is happy to assist property owners with questions about historic status and
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National Register listing, historic preservation tax credits, and the International Existing Building Code's
provisions for historic properties.

Downtown Coordinating Council (DCC)

The DCC provides support and advises making recommendations to the city regarding the coordination, planning
and management of improvement efforts in Downtown Tulsa.

3.3.4 Local Emergency Operations Plan (EOP) and Recovery
Planning

The City and other agencies maintain the following EOPs (Gary McCormick, Engineering Services):
2015 Flood Recognition and Response Plan - COT Engineering Services

2019 TAEMA Emergency Operations Plan - TAEMA

2011 Emergency Flood Plan - Levee District 12

2015 Keystone Lake EAP - USACE

2010 Lynn Lane Reservoir Dam Breach EAP - COT Engineering Services

2010 Yahola Lake Dam Breach EAP - COT Engineering Services

2013 Warrenton Lake Dam Breach EAP - Warren Professional Building Corporation

The USACE helps develop and update these plans through the Silver Jackets Program. (Bill Smiley, USACE)

These plans should all be consolidated into one plan and revised to include missing information:
1. Key triggers
2. Responsible parties
3. Assets needed for response
4. Time required for response
5. Methods to disseminate warning messages to those in affected areas

The City of Tulsa/ Tulsa County Emergency Operations Plan includes a section on Long Term Recovery Planning.
It includes an outline for recovery process and bylaws for Long Term Recovery Committee. This section includes
language on long term resilience and making sure recovery efforts take into account sustainability and resilience
to limit the impact of future events. It recommends considering and working with land use, housing, local
businesses and governments to ensure creating a more resilient community.

3.3.5 Continuity of Operations Plan (COOP)

Each city owned facility/department maintains and updates their own COOP. These plans identify hazards and
describe appropriate actions for each hazard. Plans were last updated and reviewed in 2017. (Joe Kralicek,
TAEMA, Director)

The USACE is available to help develop and update these plans through the Silver Jackets Program. (Bill Smiley,
USACE)

3.3.6 Transportation Plan

Major Street and Highway Plan identifies present and future transportation corridors but does not identify
HAZMAT Routes. A National HAZMAT Route registry is maintained by ODOT. (Viplava Putta, INCOG)

A Transportation Plan should be developed to include evacuation routes for known flooding areas. Additionally,
the 911 system needs a way to identify flooded emergency vehicle access routes in real time.

3.3.7 Stormwater Management Plan

The Hazard Mitigation Plan identifies hazards and lists mitigation activities for each hazard. This plan is updated
every 5 years as required by FEMA and is credited as the CRS Stormwater Management Plan. Each year an
annual report is prepared on the status of the mitigation measures identified in the current plan. The report is
presented to the mayor and city council and released to the local news media. The 2010 Citywide Master
Drainage Plan consolidates the 29 Basin Master Drainage Plans to identify flooding problems and evaluate
alternative actions/projects to eliminate the flooding problems. Projects identified, funded and/or completed are
maintained in GIS format on a web viewer maintained by a consultant. (Gary McCormick, Engineering Services)
The Citywide Master Drainage Plan should be updated to reflect the changes as shown on the GIS web viewer.
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3.3.8 Repetitive Loss Area Plans (RLAP)

A repetitive loss property is a property that has received payments on 2 or more NFIP claims of $1,000 or more in
a 10-year period. A repetitive loss area includes the surrounding properties with similar drainage characteristics.
The owners of these properties either did not have flood insurance or chose not to file a claim. Many of these
repetitive loss areas are not in the SHFA but suffer from local drainage issues like sheet flow or undersized storm
sewers.

On October 21, 2017, the city of Tulsa adopted 60 Repetitive Loss Area Plans covering the 84 repetitive loss
properties remaining in the city. A repetitive loss area questionnaire and letter were sent to all 667 property
owners within the repetitive loss areas. Information received from these property owners along with information
obtained from site visits and various Master Drainage Plans were used to determine the source of the flooding
and possible solutions. The city is systematically updating each of the RLAP to evaluate and determine the best
alternative for each, do a benefit/cost analysis to determine HMA grant eligibility, prepare conceptual plans as
needed and develop capital improvement project requests. An annual report is presented to the mayor and city
council on the status of the RLAP.

3.3.9 Other Special Plans

The North Tulsa Brownfields Plan considers floodplains, water features, topography, etc. to evaluate physical
constraints on redevelopment. (Michelle Barnett, COT Engineering Services)

TAEMA participates with COT Streets and Stormwater Department in the debris removal planning process. The
Debris Removal Plan is included in TAEMAs EOP. The plan is under review by FEMA for approval. (Joe Kralicek,
TAEMA Director)

TAEMA maintains a long-term Recovery Plan which is included as an emergency support function in the TAEMA’s
EOP. (Joe Kralicek, TAEMA Director)

The USACE is available to assist with Disaster recovery planning. (Bill Smiley, USACE)

The Tulsa Metropolitan Utility Authority (TMUA) had a comprehensive assessment of the City’s water and
wastewater systems conducted in 2011-2012. This document used a 50 year planning window.

3.3.10 Building Codes, Permitting, and Inspections

Building Code: Tulsa is presently using the 2015 ICC Codes. Tulsa should consider adopting stricter codes to
mitigate hazards such as flooding, high winds/tornadoes, hail, fire, etc.

BCEGS Score: 3/3
Fire Department ISO Rating: 2/9
Site Plan Review Requirements: Site plans are reviewed for drainage but lack adequate inspection. Better

inspections on single family residential sites are needed to ensure grading conforms with the approved site
plans.

3.3.11 Zoning, Subdivision, and Flooding Ordinances Use Planning
and Ordinances

Zoning Ordinance: Zoning Code does not address flooding or other hazards. (Susan Miller, INCOG)

Subdivision Ordinance: Subdivision regulations require floodplains be placed in a reserve area or ODE and are
strictly enforced. They also encourage LID.
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Floodplain Ordinance: The Floodplain Ordinance, Title 11-A, requires 1-foot freeboard on all new or substantially
improved structures, no increase in rate or velocity of runoff and drainage systems be designed to convey the 1%

flood event. This ordinance is in the process of being updated.
Flood Insurance Rate Maps: Tulsa is a FEMA Cooperating Technical Partner (CTP) that makes available federal

funds to systematically update FIRMS for each basin in the city.

Acquisition of Land for Open Space and Public Recreation Uses: Significant portions of the floodplain are
dedicated open space and the city has an active RL acquisition program. A significant portion of dedicated open

space is reserved for natural and beneficial floodplain function.
HOW CAN THESE CAPABILITIES BE EXPANDED AND IMPROVED TO REDUCE RISK:

1. Plans should identify shortcomings
2. Small area plans should describe needed improvements for drainage and other infrastructure.

3.4 Administrative and Technical Capabilities

The City of Tulsa has the following capabilities. These include staff and their skills and tools that can be used for

mitigation planning and to implement specific mitigation actions.
Summary of Administrative, Staff & Technical by Agency
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Mutual Aid Agreements X X
Chief Building Official X
Floodplain Administrator X
Emergency Manager X X
Community Planner X X
Civil Engineers X
GIS Coordinator X X
Warning Systems/Services X
X X X X
X
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Hazard Data & Information
X

Grant Writers
HAZUS Analysis

3.4.1 Administration

Planning Commission: The Tulsa Metropolitan Area Planning Commission (TMAPC) is part of INCOG which
oversees zoning changes and assists with updating comprehensive planning for Tulsa and surrounding
communities. TMAPC coordinates well with the communities and agencies it serves.

Mitigation Planning Committee: Mitigation planning is overseen by SDHMAB through the PPl Subcommittee. The
HMP Update is being coordinated with numerous stakeholders in the community and surrounding jurisdictions.
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Maintenance Programs to Reduce Risk: The Streets and Stormwater Department maintains creeks and other
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Mutual Aid Agreements: There is a statewide mutual aid compact in effect within Oklahoma that automatically
allows the city of Tulsa to provide or request mutual aid to or from other jurisdictions. The City of Tulsa Police and
Fire Departments have more formalized mutual aid agreements with surrounding communities’ departments.
Additionally, through the state of Oklahoma is an emergency mutual aid compact (EMAC) with other states that
allows Tulsa to provide mutual aid if requested. (Joe Kralicek, TAEMA)

Chief Building Official: The City of Tulsa employs a full time Director of Development Services. The Development
Services Department promotes safety, livability and economic growth through efficient and collaborative
application of building and development codes.

City of Tulsa Engineering Services: The Engineering Services Department plans, designs and field-inspects public
improvement and capital projects for the benefit of our city. Engineering Services provides and/or administers
planning, engineering/architectural design and construction quality assurance services for projects involving
water systems, wastewater systems, transportation, stormwater, parks and all City departments.

Grants: Grants Administration coordinates and oversees all aspects of the grant submissions and provides
oversight to ensure ethical compliance. In addition, Grants Administration provides support to City departments
to ensure the implementation of policies and practices are in compliance with applicable Federal, State, and
local laws, regulations, and contract stipulations. Grants also provides expertise in budgeting, reporting and
contract and compliance monitoring.

3.4.2 Staff

**Note: All staff listed are full time employees. **

Chief Building Official: The CBO is a CFM and receives CECs annually. All infrastructure development permits are
reviewed by Development Services and inspected by Field Engineering.

Floodplain Administrator: The FPA is a CFM and receives CECs annually. The FPA reviews all private and public
development plans within the floodplain.

Emergency Manager: TAEMA is trained in emergency response. TAEMA is understaffed per FEMA IS-775
suggested staffing levels for a community the size of the Tulsa Metro area. TAEMA is tasked with providing
coordination for partners in all phases of a disaster. TAEMA also operates and maintains the Tulsa City/County
Emergency Operations Center. (Joe Kralicek, TAEMA Director)

Community Planner: COT has a Planning Department with a staff of community planners including one CFM.
Staff training covers the basics of flooding and other hazards. The CFM receives CECs annually. This department
coordinates well with Engineering Services and Development Services.

Civil Engineer: COT Engineering Services and Development Services have numerous civil engineers. All who are
responsible for stormwater review and planning are CFMs and receive CECs annually.

GIS Coordinator: The COT IT Department and Engineering Services have numerous GIS technicians whose
primary role in hazard mitigation is mapping known hazard areas.

These capabilities can be expanded and improved by:
1. Giving Building Inspectors responsibility and training for site grading and drainage inspections
2. Continued coordination is heeded between city departments
3. COT Planning Department, COT Office of Resilience and Equity and COT Engineering Services
4. COT Engineering Services, TAEMA and Levee District 12

3.4.3 Technical

Warning Systems/Services: TAEMA maintains an extensive siren network which is tested weekly and covers
greater than 90% of the population of Tulsa County. COT IT Department maintains the siren hardware. COT
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Streets and Stormwater Department barricades streets when flooded. The Tulsa Police Department uses PA
systems in vehicles for area specific warnings.

Hazard Data and Information: The HMP has extensive data and information on all hazards affecting the
community. Hazard data is maintained in GIS format. Most mitigation measures in the plan are being
implemented. (See Chapter TBD)

Grant Writing: The city has a Grants Department and has received numerous Hazard Mitigation Assistance
grants. TAEMA has a finance and grant coordinator on staff who writes HMA grants.

HAZUS Analysis: The city utilizes HAZUS and BCA software to review projects for best alternatives and grant
eligibility.

HOW CAN THESE CAPABILITIES BE EXPANDED AND IMPROVED TO REDUCE RISK
1. The City should consider re-implementing a mass notification system such as Reverse 911.
2. Grant applications should be prepared in advance for eligible projects for quick submittal
when funding opportunities occur.

3.5 Financial Capabilities

The following is a list of funding resources for hazard mitigation the City of Tulsa has access to or is eligible for in
the future.

FUNDING USES

Capital Improvement Project CIP funding is used for stormwater mitigation
activities.

Fees for water, sewer, gas or electrical service Utility fees are used to maintain and expand utility
services.

Impact fees for new development In some cases, developers can pay a fee in lieu of

onsite detention. These fees are used for drainage
improvements in the basin where the development is

located.

Stormwater Utility fee Utility fee is used to maintain and expand the
stormwater drainage system.

Incur debt through General Obligation or special tax Bonds are used to fund specifically identified projects.

bonds

Community Development Block Grant CDBG are typically used to enhance functional needs
populations.

Hazard Mitigation Assistance Grant HMA grants are used for mitigation projects whenever
possible.

Federal Highway Administration Funding FHWA funding is used for eligible transportation
projects.

Oklahoma Water Resource Board Loans OWRSB loans are used for water and sewer projects

through the Tulsa Metropolitan Utility Authority.

HOW CAN THESE CAPABILITIES BE EXPANDED AND IMPROVED TO REDUCE RISK:
4 The city needs a secure and ongoing source of funding for hazard mitigation projects besides
stormwater projects
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5 CDBG could be used for mitigation activities serving functional needs populations

3.6 Education and Outreach Capabilities

The following education and outreach programs and methods are already in place and could be used to
implement mitigation activities and communicate hazard-related information

3.6.1 Program/ Organization

Local Citizen Groups of Non-Profit Organizations Focused on Environmental Protection, Emergency Preparedness,
Access and Functional Needs Population etc.

Disaster Resilience Network

The Disaster Resilience Network (DRN) (formerly Tulsa Partners, Inc.) empowers people, businesses and
communities to reduce the impact of disasters. The DRN is a 501(c)3 nonprofit, overseen by a 15-member board.
Representatives are from the Tulsa and OKC metros, Stillwater and Tahlequah. They do their work through three
core programs, each led by a multi-sector council which uses collaboration as a guiding principle for community
outreach.

The Disaster Resilient Business Council assists small businesses and nonprofit organizations in business
continuity and emergency planning. This includes providing symposia, workshops and presentations using
volunteer subject-matter experts, including the signature “A Day Without Business Symposium” last held in
September 2017. Other activities include providing small business Lunch and Learn seminars in conjunction with
chambers of commerce and nonprofits in northeastern Oklahoma in the Spring 2018, with a planned "Test Your
Plan" event for Fall 2018. In addition, members of the council regularly do speaker presentations on these topics.

The Disaster Resilient Cross-Cultural Council/focuses on stakeholder led disaster preparedness outreach to
diverse language and cultural communities, including development of the "Emergency Preparedness - Real
Stories" video series in seven languages with the Tulsa Community College Center for Creativity. Recent activities
include community meeting presentations in Tulsa of the “Real Stories” videos where people share their
experience with disaster in their own language, with more presentations planned that includes a presentation in
Oklahoma City in conjunction with the Guatemalan Consular Office. There is also a new Tornado Preparedness
Card in Spanish and English for distribution at multi-cultural events developed by volunteers and printed by
Public Service Company of Oklahoma in both card and 11x17 single sided posters. These were developed
because Spanish language communities widely believe they should leave their homes during tornado warnings
and go to big box stores or malls or their church. This council also participates in sharing information at multi-
cultural festivals and community events.

The Disaster Resilient Housing Council promotes low impact development and disaster resilient residential
construction, including the Insurance Institute for Business and Home Safety's (IBHS) FORTIFIED Home™
program. This last council provides a “resilience for all” approach, making sure that everyone, regardless of
resources, has access to resilient housing strategies. Recent activities involve the promotion of the FORTIFIED
Home High Wind/High Wind and Hail Programs across Oklahoma through presentations, lunch and learns, and
exhibitor booths, as well as marketing upcoming IBHS FORTIFIED Wise workshops using IBHS trainers. They
worked with local Habitat for Humanities in 2017 and the City of Tulsa HUD/CDBG Emergency Repair program in
2018 on developing pilot projects to bring the value of this program to all income levels.

DRN also has other ad hoc collaborative activities. They offer an annual statewide Disaster Management for Long
Term Care Facilities Workshop which was held in September/October 2017 in Tulsa and Oklahoma City with
presentations from state and local experts. They helped Tulsa apply for the Rockefeller Foundation 100 Resilient
Cities/Resilient Tulsa initiative and participated in the Oklahoma City Community Foundation Central Oklahoma
Resiliency Project, offering on-going feedback on ways to promote community preparedness and resiliency. The
Executive Director has served on the Tulsa Area Long Term Recovery Committees for the March 2015 and March
2016 tornadoes, and on the OK VOAD Community Preparedness Committee, in each case representing our
organization. And they oversee a contract for the City of Tulsa Program for Public Information Committee tied to
the National Flood Insurance Program Community Rating System. (Tim Lovell, Director, DRN)

3-13



e __________________________________________________________________________________________________________________|

Tulsa Ministerial Alliance

provides outreach and support to functional needs populations. Annual activities include the annual Back-to-
School Bash, an effort to provide school supplies, school uniforms and food baskets to some 60 area schools the
alliance has adopted. Other annual activities and programs include Thanksgiving and Christmas food basket
giveaways, and college scholarships. The alliance is also involved with development of a youth center in north
Tulsa, in collaboration with a number of partners. (Rev. Steve Whitaker, John 3:16 Mission)

Catholic Charities of Eastern Oklahoma

Catholic Charities Disaster Relief Services provides a range of services for families and individuals affected by
disasters such as tornadoes, floods and wildfires. Catholic Charities offers individualized short-term response and
long-term disaster case management services after a disaster has struck. Short-term response services may
consist of providing food, clothing and emergency financial assistance, in addition to meeting the immediate
emotional and spiritual needs of those impacted. Long-term disaster case management services guide an
individual or family through the financial and emotional difficulties after a disaster, which may last a long period
of time.

Catholic Charities also has a preparedness program called Plan, Prepare, Protect comprised of a four-level
program below. (MaryLynn Lufkin, Catholic Charities Director)

Prepare the people

Ready the resources

Prepare the plan

Ready the resilience

~No Ooh

Community Service Council

The mission of the Community Service Council is to confront challenges to health, social, education and
economic opportunities, and strategically advance effective community-based solutions. Their Child Care
Resource Center focusses on emergency preparedness and provides the city up to date location information
about child care programs in case of an emergency or disaster. Tulsa Weather Coalition helps citizens with no air
conditioner, medical need and low income by providing free air conditioners and information on how to stay cool
and what signs to watch for with heat related illness. 211 helpline is also under the umbrella of the Community
Service Council and provides community resources and information to 37 counties in Oklahoma, including Tulsa
County. During an emergency or a disaster, they are viewed as first responders to help with information sharing.

Ongoing Public Education or Information Program

1. Program for Public Information promulgates extensive information on flooding and other hazards. (Tim
Lovell, DRN Director)

2. Stormwater Quality Assurance uses billboards, radio and TV advertisements that promote environmental
stormwater quality. (Scott VanLoo, Stormwater Quality Assurance Manager)

3. Tulsa Fire Department has outreach programs on fire safety, smoke detectors and the need for an
emergency action plan. (Stan May, TFD PR)

4. TAEMA has a Preparedness Application for Apple and Android devices called Tulsa Ready. The Tulsa
Ready application helps people prepare for disasters by providing information on how to prepare go-bags
and other important safety tips. (Joe Kralicek, TAEMA Director)

5. Tulsa City/County Health Department has a robust emergency preparedness and response program
which provides education and outreach related to preparedness and recovery for all hazards.

6. Tulsa City/County Health Department conducts community assessments for public health response
(CASPER) periodically. (Alicia Etgen, Tulsa City/County Health Department)

Natural Disaster or Safety Related School and Child Care Programs

Chapter 1. Child Care Resource Center provides training and technical assistance for emergency
preparedness for childcare programs. (Melinda Belcher, Child Care Resource Center Manager)

Chapter 2. The American Red Cross Fillowcase Projectis a free, interactive preparedness program designed
for youth ages 8 to 11. The program aims to increase awareness and understanding of natural hazards
and teaches safety, emotional coping skills, and personal preparedness.

Chapter 3. Tulsa Fire Department does fire safety shows at elementary schools.
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Chapter 4. Tulsa Area Safe Kids teaches injury prevention training and pedestrian and bicycle safety in Tulsa
public schools.

Chapter 5. News on 6 Wild Weather Camp: News On 6 Chief Meteorologist Travis Meyer and the News On 6
WARN Team show students how to stay safe during lightning, tornadoes, and flash flooding. Students get
to participate in interactive experiments that show just how powerful mother nature can be. 7rav's Wild
Weather Camp has made more than a dozen stops at elementary schools across Green Country.

StormReady Certification: Yes

Firewise Community Certification: There are some communities within the city of Tulsa that are Firewise
Community certified, but not the city of Tulsa.

Public-private Partnership Initiatives Addressing Disaster-related Issues: USACE Silver Jackets Program has
helped Tulsa develop outreach to levee protected areas, areas inundated by the 1986 floods and assistance with
levee certification through the System Wide Improvement Framework (SWIF) program.

3.7 Smart Growth Audit

The purpose of a safe growth audit is to analyze the impacts of current policies, ordinances, and plans on
community safety from hazard risks due to growth. This section assesses the impact of planning and regulator
capabilities in the City of Tulsa. The following is intended to inform citizens and decision makers about important
safety issues.

3.7.1 Comprehensive Master Plan
Land Use

The overall Comprehensive Plan primarily maps land use by type of development, i.e. single family, multi-family,
commercial, etc. The future land use map uses floodplains when being created but does not identify other
natural hazard areas. The Small Area Plans go into more detail and map areas in floodplain, environmental
concerns/brownfields, etc. The land use policies within the Comprehensive Plan do not address natural hazards.
This is covered in the Subdivision and Development Regulations. The Comprehensive Plan provides space for
future growth outside natural hazard areas. The Park/Open Space Land Use was added to identify areas that are
inappropriate for development due to hazards. (Philip Berry, COT Planning)

Transportation

Capacity projects identified in the Regional Transportation Plan (RTP) consider all environmental issues including
HAZMAT, industrial or other areas that are environmentally sensitive. Projects involving federal funds also
document these issues using the NEPA process. RTP takes into consideration land uses planned, using forecasts
that identify developable parcels to avoid flood zones, industrial areas or other areas that are environmentally
sensitive. The RTP does not address evacuation routes but emergency vehicle access is evaluated and
considered. (Viplav Putta, INCOG) TAEMA has identified various evacuation routes along the Arkansas River. (Joe
Kralicek, TAEMA)

Environmental Management

Some environmental systems, such as flood related or water supply systems, are identified and mapped.
Watersheds are protected and enhanced. Tulsa’s natural and sensitive areas are protected and conserved.
Policies to support this goal are:

a. Ecological sensitive areas are identified and prioritized.

b. Natural and sensitive areas are protected and preserved.

c. Sensitive areas are protected by regulating development on affected sites.

Planning and development of parks and trails are coordinated with the Comprehensive Plan and Parks Plan.
Stormwater is captured and cleaned through landscape design, downspout disconnection and other
environmentally friendly techniques. Non-point source pollution is reduced through Low Impact Development
(LID) principles, creative building practices and smart site design that can retain and treat stormwater generated
on-site. (Philip Berry, COT Planning)

3-15



Public Safety

Several goals of the Comprehensive Plan overlap with mitigation topics. There are development policies related
to flood and fire safety. (Philip Berry, COT Planning)

3.7.2 Zoning Ordinance

The zoning ordinance conform to the comprehensive plan in terms of discouraging development and
redevelopment within natural hazard areas. Floodplains are taken into account when rezoning cases are
considered. (Philip Berry, COT Planning)

3.7.3 Subdivision Regulations

The Subdivision Regulations require that all floodplains be placed in a reserve area or overland drainage
easement prohibiting construction of insurable structure or anything that will block the flow of water. (Susan
Miller, INCOG)

3.7.4 Capital Improvements Program and Infrastructure Policies

The Capital Improvement Program and Infrastructure Policies do not limit expenditures on projects that would
encourage development in areas vulnerable to natural hazards. The program provides funding for Hazard
Mitigation projects identified in the Hazard Mitigation Plan; i.e., flood control, acquisition, water and sewer
systems and fire protection. (Gary McCormick, COT Engineering Services)

3.7.5 Other

Small Area Plans identify natural hazard areas, review existing infrastructure, and avoid or mitigate these areas.
(Philip Berry, COT Planning)

Current building code requires all structures be designed to withstand 115mph winds and all critical facilities be
protected from the 0.2% (500 year) flood event. (Michael Ling, COT Development Services)

The Evacuation Plans are included in the Tulsa City/County EOP. TAEMA maintains and reviews the EOP
annually.

The Mass Care Plan is overseen by TAEMA, with the American Red Cross taking the lead role and supported by
other agencies. (Joe Kralicek, TAEMA).
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Chapter 4 : Risk Assessment

The risk assessment helps communicate vulnerabilities, develop priorities and inform decision-making for both
the hazard mitigation plan and for other emergency management efforts. Expert and community leaders
obligated themselves to countless hours of stakeholder workshops, steering committee meetings, and data
collection and analysis. The 2019 risk assessment provides the factual basis for developing a mitigation strategy
for the city. This assessment is designed to provide the city a deeper understanding of specific hazards. The
results should be integrated into future emergency management planning and recovery, and future development
efforts. For the 2019 update, Tulsa envisioned that the risk assessment be more easily understood and used as
a tool. With that in mind, a web-based version of the risk assessment may be found online at
maps.meshekgis.com/tulsahazards.

Developing the 2019 Risk Assessment

The 2014 risk assessment included assessments of each individual council district. For the 2019 update, the
city found it unnecessary to profile the council districts individually, and the risk assessment was consolidated
into one city-wide assessment to eliminate redundancy. The risk assessment was updated and enhanced to
provide the most current and robust data and information for quantifying the cost-effectiveness of potential
hazard mitigation projects. A GIS Analysis was conducted to include any new/modified/updated information
(including hazard, land use, and development trends), findings, research, and risk data. New, readily available,
credible technical data was incorporated into the analysis as appropriate.

Hazard ldentification

Tulsa considered a full range of hazards that could affect the city for the 2019 HMP Update. The process
included a review of the 2014 HMP, a review of the state hazard mitigation plan, a review of previous events and
losses, as well as information on the frequency, magnitude and costs associated with hazards that have struck
Tulsa or could do so. Extensive outreach was conducted to subject-matter experts to ensure the appropriate
elements of each hazard were included and best-available data was used for the risk assessment.

Hazards of Concern

At a meeting on July 24, 2018, a group of 50 Stakeholders participated in the first of four Stakeholder workshops
for the plan update. Considering the 16 hazards identified in the 2014 Hazard Mitigation Plan, the stakeholders
decided all hazards remained valid, but some should be combined to reduce redundancy. The planning team
considered hazards addressed in the State of Oklahoma Hazard Mitigation Plan. The hazards of concern
evaluated for the 2019 HMP Update are presented below; the order of the listing does not indicate the hazards’
relative severity:

e Dam & Levee Failure e Flooding

e Drought e Hail

e FEarthquake e Hazardous Materials
e Expansive Soils e Lightning

e Extreme Heat e Tornado/High Wind
e Fire e Severe Winter Storm

Tornado and High Wind; Dam Failure and Levee Failure; Wildfire and Urban Fire; HazMat and Transportation,
were separate hazards in the 2014 Hazard Mitigation Plan but are profiled together in the 2018 update
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Hazards Summary

The classifications for probability, and overall significance, as defined on Worksheet 5.1 in the FEMA Local
Mitigation Planning Handbook, met Tulsa’s needs and methods, and were used in the 2019 risk assessment.

Definitions for Classifications:

Probability of Future Events
Unlikely: Less than 1 percent probability of occurrence in the next year or a recurrence interval of greater than
every 100 years.

Occasional: 1 to 10 percent probability of occurrence in the next year or a recurrence interval of 11 to 100 years.
Likely: 10 to 90 percent probability of occurrence in the next year or a recurrence interval of 1 to 10 years *

Highly Likely: 90 to 100 percent probability of occurrence in the next year or a recurrence interval of less than 1
year.

Overall Significance
Low: The event has a minimal impact on the planning area.

Medium: The event’s impacts on the planning area are noticeable but not devastating.

High: The criteria consistently fall in the high classifications and the event is likely/highly likely to occur with
severe strength over a significant to extensive portion of the planning area.

Chart 1: Summary of Hazard Probability and Overall Significance

Hazard Probability Overall Significance

Extreme Heat Highly Likely Medium
Fire Highly Likely Medium
Hail Highly Likely Medium
Hazardous Materials Likely Medium

Disaster History

Of the 173 federal disasters declared in the State of Oklahoma from 1955 to June 2019, Tulsa County received
28 major disaster declarations (DR) and five fire management assistance declarations (FM). The City of Tula
Disaster Declarations chart below outlines each FEMA declarations including Tulsa County since 1955. It should
be noted that declarations prior to 1964 do not contain county data as it is not available (FEMA 2018). FEMA DR-
4222 and FEMA DR-4438 were declared in Tulsa County, and subsequently the City of Tulsa, since approval of
the previous plan.
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| City of Tulsa Disaster Declarations®

Disaster Number
314
317
392
419
453
441
491
504
709
704
778
987
991
3118
1272
3158
1355
1401
3219
1623
2628
3280
1735
1678
3272
3308
1876
2946
3316
1985

Title
HEAVY RAINS & FLOODS
SEVERE STORMS & FLOODING
SEVERE STORMS, FLOODING, & TORNADOES
HEAVY RAINS & FLOODING
SEVERE STORMS & FLOODING
SEVERE STORMS & FLOODING
SEVERE STORMS & TORNADOES
SEVERE STORMS & FLOODING
SEVERE STORMS & FLOODING
SEVERE STORMS & TORNADOES
SEVERE STORMS & FLOODING
SEVERE STORMS & TORNADOES
SEVERE STORMS, TORNADOES & FLOODING
EXTREME FIRE HAZARD
OK, TORNADOES 5/3/99
SEVERE WINTER AND ICE STORM
SEVERE WINTER ICE STORM
SEVERE WINTER ICE STORM
HURRICANE KATRINA EVACUATION
EXTREME WILDFIRE THREAT
SPERRY FIRE
SEVERE WINTER STORMS
SEVERE WINTER STORMS
SEVERE WINTER STORMS
SEVERE WINTER STORMS AND FLOODING
SEVERE WINTER STORM
SEVERE WINTER STORM
265TH WEST FIRE
SEVERE WINTER STORM
SEVERE WINTER STORM AND SNOWSTORM

5 www.fema.gov

Year of Declaration Date
1971
1972
1973
1974
1974
1974
1975
1976
1984
1984
1986
1993
1993
1996
1999
2000
2001
2002
2005
2006
2006
2007
2007
2007
2007
2010
2010
2011
2011
2011
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5521 TURLEY FIRE

4222

4438

SEVERE STORMS, TORNADOES, STRAIGHT-LINE
WINDS, AND FLOODING

SEVERE STORMS, STRAIGHT-LINE WINDS,
TORNADOES, AND FLOODING

2011
2015

2019
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4.1 Flood
4.1.1 Hazard Description

A flood is the partial or complete inundation of water over normally dry land. Common impacts of flooding include
damage to personal property, buildings, and infrastructure; bridge and road closures; service disruptions; and
injuries or even fatalities. There are three common types of flooding in Tulsa: riverine flooding, flash flooding, and
urban flooding.

Riverine flooding occurs from excessive rainfall in upstream areas that forces rivers and streams to rise and
overflow their banks, inundating the adjacent floodplains. Riverine flooding is usually a gradual process, with
several hours to several days of warning time for downstream communities. This type of event usually remains in
flood for a longer period than flash or urban flooding, and often causes more damage due to the length of time
structures are inundated, the velocity and depth of water, and floating debris.

Flash flooding is associated with large convective thunderstorms that frequent the region and can drop
between 1 and 5 inches of rain in the course of an hour. When the soil is already saturated, rainfall from such
storms can converge in creeks and streams suddenly, with little warning. Flash floods can reach peak flows
within a few minutes. Waters from flash floods move with great force and velocity and can tear out trees, carry
away houses and outbuildings, and destroy roads and bridges. These walls of water often carry large amounts of
debris, sewage and pollutants. Although potentially hazardous to life and destructive of property, flash flooding
usually lasts only a matter of hours.

Urban flooding occurs when heavy rainfall runs off of structures, parking lots and streets and converges in
culverts and drainage ways often clogged with debris. This causes streets to flood and storm sewers to back up.

4.1.2 Location

Tulsa’s 213 square miles contain 56 creeks and watersheds, which directly or ultimately drain into either the
Arkansas River or into Bird Creek, a tributary to the Verdigris River. A major ridgeline runs diagonally through

Tulsa, from northwest to southeast. Watersheds to the southwest of the ridge generally flow to the Arkansas

River, and those to the north and east into Bird Creek FEMA and Tulsa have identified those areas within the
watersheds of Tulsa’s streams that have a 1% (100-year) chance of flooding in any given year.

The City of Tulsa adopted a City of Tulsa Regulatory Floodplain based on a 1% or 100-year flood under the
planned fully urbanized conditions that is anticipated within the drainage basin. These floodplains are extended
upstream in the drainage basin to a point where there is approximately 40 acres of drainage compared to the
SFHA floodplains which only extend to a point where there is approximately one square mile of drainage area.
Regulations for the City of Tulsa Regulatory Floodplain range from building elevation and flood-proofing
requirements to other site and watershed considerations. Figure 4-1maps the City’s Regulatory Floodplain.

It is important to note that while FEMA digital flood data is recognized as best available data for planning
purposes, it does not always reflect the most accurate and up-to-date flood risk. Flooding and flood related losses
often do occur outside of delineated special flood hazard areas. Figure 4-2-maps public comments related to
flooding. Tulsa flood problems are widely dispersed and could be divided into several categories:

¢ Floods along major waterways with very large drainage basins, such as the Arkansas River and Bird Creek;

* Flash floods along tributary creeks and water ways that ultimately drain into the Arkansas River or Bird Creek
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Figure 4-1 City Regulatory Floodplain
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Figure 4-2 Public Flooding Comments
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* Floods that impact streets and transportation systems;

¢ Localized drainage and nuisance flooding problems.
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The master drainage plans identified the “problem areas” within each basin, analyzed alternative solutions to
those problems and provided recommended solutions, many of which are on the City’s CIP list. As noted in this
section, nearly all areas of Tulsa are at risk to the flood hazard. For this plan update the planning team found it
important to focus on mitigating flood risk in recurring problem areas. The areas are identified on the floodplain
map in Figure 4-3 and described in Table 4-1.

Figure 4-3: City of Tulsa Floodplains and Areas of Concern
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Table 4-1: Floodplain Hazard Locations

Source Description Location
1 Dirty Butter Creek, Tributary High level of flooding of public & NW Corner of Pine and
RB1 private property. Apache Street Xanthus
overtopping
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Area Source

2 Elm Creek

Description

Flooding of residential and
commercial properties and streets
due to an undersized storm sewer
system.

Location

Elm Creek from E. 3rd St. to
approximately E. 10th St.
between Peoria Ave. and
Lewis Ave.

3 Red Fork Creek

Flooding of Crystal City Shopping
Center and surrounding buildings

Between Southwest
Boulevard and 1-244 east of
33rd West Ave.

4 Perryman Ditch

Flooding of streets and residential
properties.

East and West of Rockford
Ave. north from 144 to
approximately E. 46th St.

5 Little Joe Creek

Flooding of the Thornton YMCA
(currently Tandy Family YMCA) and
residential properties and streets.

On S. Hudson Ave. and S.
Irvington Ave. from E. 50th St.
to E. 46th St.

6 Fred Creek

Overtopping of Harvard Ave.

Harvard Ave. south of 73rd St.

7 Fry Ditch No. 2

Severe erosion threatening streets
and residences.

From 101st St. between 76th
E. Ave and 77th E, Ave., south
to approximately 106th St.

8 Fulton Creek

Flooding of residences and severe
erosion of the creek threatening
buildings.

From approximately 38th St
and 86th E. Ave., north to the
confluence with Bell Creek
near 33rd Pl. and 89th E. Ave.

9 Little Creek

4.1.3 Extent

Flooding of 36th Street, 1/2 mile

36th St. North between
Garnett Road and 129th E.
Ave.

Floodplain Management is based on the “1% or 100-year flood”, which is a flood that has a one percent
(1%) chance of occurring in any given year. FEMA has established the Special Flood Hazard Area (SFHA),
more commonly referred to as the 1% or 100-year flood level, as the base flood elevation (BFE) for
planning and development along waterways. As a part of its regulatory function the National Flood
Insurance Program (NFIP) has established zones which are used in Flood Insurance Rate Maps (FIRM).
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These zones have a direct bearing on the flood insurance rates paid by the owner of a structure in the
respective zones. Table 4-2 lists zones identified for use in regulating construction in the floodplain and
for determining insurance rates for properties located in the floodplain. It is estimated that the average
structure in the SFHA will experience 2 feet of flooding, which will result in 25% damage to the structure
and 25% damage to contents. The maximum non-creek floodplain is 6-feet in depth, in an overland flow
area of Joe Creek.

Table 4-2: FEMA Flood Insurance Rate Map Flood Zones®

The 100-year or Base Floodplain. There are six types of A zones:

The base floodplain mapped by approximate methods, i.e., BFEs, are not

A determined. This is often called an unnumbered A zone or an approximate A
zone.
A1-30 These are known as numbered A zones (e.g., A7 or A14). This is the base

floodplain where the FIRM shows a BFE (old format).

The base floodplain where base flood elevations are provided. AE zones are
now used on new format FIRMs instead of A1-30 zones.

The base floodplain with sheet flow, ponding, or shallow flooding. Base flood
depths (feet above ground) are provided.

AH Shallow flooding base floodplain. BFE's are provided.

A99 Area to be protected from base flood by levees or Federal flood protection
systems under construction. BFEs are not determined.

The base floodplain that results from the de-certification of a previously
AR accredited flood protection system that is in the process of being restored to
provide a 100-year or greater level of flood protection.

Y, The coastal area subject to velocity hazard (wave action) where BFEs are not
Zone V and determined on the FIRM.

VE The coastal area subject to velocity hazard (wave action) where BFEs are
VE .
provided on the FIRM.

Area of moderate flood hazard, usually the area between the limits of the 100-year
Zone B and the 500-year floods. B zones are also used to designate base floodplains or
and Zone X | lesser hazards, such as areas protected by levees from the 100-year flood, or
(shaded) | shallow flooding areas with average depths of less than one foot or drainage areas
less than one square mile.

Area of minimal flood hazard, usually depiction FIRMs as exceeding the 500-year
flood level. Zone C may have ponding and local drainage problems that do not
warrant a detailed study or designation as base floodplain. Zone X is the area
determined to be outside the 500-year flood.

Zone D Area of undetermined but possible flood hazards.

AE

Zone A
AO

Zone C
and Zone X
(unshaded)

4.1.4 Previous Occurrences

In Tulsa, floods have accounted for many of the most frequent and most costly weather disasters. In the 15 years
between 1970 and 1985, Tulsa County experienced nine major floods, serious enough to be declared federal
disasters - the most federal flood disasters on record for any community in the nation at that time. Extent of the
1984 and 1986 floods are shown in Figure 4-4. Flood events have continued to impact Tulsa in recent years. The
NCEI Storm Events Database includes reports of 27 flood events in the City of Tulsa since 2000, 14 of which are
after approval of the previous hazard mitigation plan. Narratives of some previous flood events in the jurisdiction
are included in Table 4-3.

6 Understanding Your Risks, Identifying Hazards and Estimating Losses, FEMA 386-2
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Figure 4-4 Tulsa 1984 and 1986 Flood Extents
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Table 4-3: Flood Event Narratives?

Date Event Narrative
May 10, 1970. The Mother’s Day Flood in Tulsa caused $163,000 in damages on rapidly
developing Mingo and Joe Creeks.
April, May and April and May floods left $744,000 in damages on Bird Creek. Violent storms

September 1974 and tornadoes June 8 caused widespread flooding on Joe, Fry, Haikey and Mingo
Creeks in Tulsa County, with more than $18 million in damage.

May 31, 1976. On Memorial Day, a 3-hour, 10-inch deluge centered over the headwaters of
Mingo, Joe and Haikey Creeks in Tulsa caused a flood that killed three and
caused $40 million in damage to more than 3,000 buildings.

7 NCEI Storm Events Database
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Date Event Narrative

May 26-27, 1984

The 1984 Memorial Day Flood, the worst in the city's history, was Tulsa's
watershed point. After a muggy Sunday afternoon, a stalled cool front produced
some 15 inches of midnight rain, centered over Mingo Creek but also extending
across most of the city. The results were disastrous. The 1984 Memorial Day
Flood Killed 14, injured 288, damaged or destroyed nearly 7,000 buildings, and
left $180 million in damage ($257 million in 1994 dollars). Mingo Creek alone
accounted for $125 million of the damage. The newly elected mayor and street
commissioner had been in office for only 19 days, but both knew the issues well.
In the darkest hours of the city's worst disaster, they pledged to ensure that such
a disaster would never be repeated. Before daylight, they had assembled the
City's first Flood Hazard Mitigation Team to develop the community’s strategy.
Within days, a new approach to Tulsa flood mitigation, response and recovery
was developed. As ultimately implemented, the program included the relocation
of 300 flooded homes and a 228-pad mobile home park, $10.5 million in flood
control works, and $2.1 million in master drainage plans. The total capital
program topped $30 million, mostly from local capital sources, flood insurance
claim checks, and federal funds.

October 1986

The 1986 Arkansas River Flood was a first test of the new stormwater
management program. It also served as a reminder of the finite protection of
Keystone Dam. Between September and October 1986, Keystone Reservoir filled
to capacity, forcing the Corps to release water at the rate of 310,000 cubic feet
per second. Downstream flooding was inevitable. At Tulsa, a private west bank
levee failed, causing $1.3 million in damage to 64 buildings. The city fielded its
hazard-mitigation team and cleared 13 substantially damaged structures.

May 29,1994

Heavy rainfall resulted in flash flooding in the west and south parts of Tulsa.
Hager Creek overflowed its banks, and some homes were evacuated. Some
structures near 81st Street South and Elwood Avenue had 2 to 4 feet of water in
them, and houses were also flooded near 71st Street South and Harvard
Avenue. A total of 8 to 12 homes were flooded in the city. Numerous roads were
closed due to the flooding, including Interstate 44 from 33rd West Avenue to
Union Avenue. Water was waist deep on the access road to I-44, and 1 foot deep
on the interstate itself.

October 5, 1998

Major street flooding in Tulsa included the areas of 31st and Yale, 96th and
Sheridan, and two feet of water over the road at 28th and 129th East Avenue.
Damages were estimated at $30,000.

August 26, 1999

More than 20 streets in Tulsa had to be closed. Tulsa police responded to 39
vehicles that were stalled in high water. Lower Mingo Creek overflowed, flooding
undeveloped areas near 36th Street North. Lower Haikey Creek at 101st Street
also escaped its banks. Northern Tulsa County had flooding along the Bird Creek.
Damages for the countywide event were estimated at $40,000.

May 6, 2000

Over 6 inches of rain fell over Tulsa County, causing widespread flooding.
Damage to roads, bridges and infrastructure was estimated at $200,000, while
countywide it was about $3 million. One fatality occurred when a woman
attempted to cross a street flooded by a nearby stream.
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October 13, 2012

Three teenagers were playing near rain-swollen Coal Creek in north Tulsa. Two of
the three teenagers got out of the water safely, but one was washed downstream
and drown by the flood waters. He was found the following morning about a mile
and a half downstream from where they were playing. Several cars were reported
stranded in high water from downtown Tulsa north to around Mohawk Park.
Property damage was reported to be $20,000.

May 8, 2015

Sections of I-44 were closed due to water covering the roadway. Several cars
were stalled in the flood water. Widespread heavy rainfall resulted in moderate
flooding of Bird Creek near Sperry and Owasso.

May 20-23, 2015

Widespread flooding occurred in Mohawk Park with access roads inaccessible.
Extensive flooding also occurred near Mingo Road and 56th Street North and
66th Street North. Portions of E 51st Street were flooded between Harvard
Avenue and Yale Avenue. Portions of S Sheridan Road were flooded between E
41st Street and E 51st Street. Roads were flooded near the intersection of E
41st Street and S Yale Avenue. Major flooding in east Tulsa with three feet of
water over 90th East Avenue and S 33rd Street. Roads and yards were flooded
near the intersection of E 26th Street and S 139th E Avenue. The Broken Arrow
Expressway underpass was impassable due to flooding near the vicinity of E 31st
Street and S Yale Avenue. Portions of S Utica Place were flooded. Major flooding
occurred at E 49th Street and S 72nd E Avenue. Flood water inundated a bridge
on E 51st Street. Several retention ponds in the vicinity of Highway 51 and
Highway 169 were nearly full and threatened to overtop their banks. Streets
were flooded near N Delaware Avenue and E 46th Street N. Roads were flooded
near the intersection of E 61st Street and S Utica Avenue. Flooding near E 21st
Street and S Utica Avenue closed roads.

December 27,
2015

Eight to ten inches of rain fell across much of northeastern Oklahoma. This
excessive rainfall caused moderate flooding of the Polecat Creek near Sapulpa,
moderate flooding of the Caney River near Collinsville, and moderate flooding of
the Bird Creek near Sperry and Owasso. Bird Creek near Owasso rose above its
flood stage of 18 feet at 2:45 am CST on December 27th. The river crested at
23.51 feet at 5:30 pm CST on the 28th, resulting in moderate flooding. Extensive
flooding occurred in Mohawk Park with access roads inaccessible. Mingo Road
between 56th Street north and 66th Street North was closed. The river fell below
flood stage at 10:30 am CST on the 29th.

July 2, 2017

Storms developed into eastern Oklahoma during the late afternoon and early
evening. The strongest storms produced damaging wind gusts and locally heavy
rainfall. Portions of S Lewis Avenue were flooded between E 61st Street and E
71st Street. A car was driven into the water, where it stalled.

The roadway was flooded in and around the intersection of E 41st Streetand S
Sheridan Road. Several cars were driven into the water, where they stalled.
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August 15, 2017

Thunderstorms developed during the afternoon of the 15th across northeastern
Oklahoma in advance of a cold front that moved into the region. Heavy rain
occurred across portions of Tulsa County, resulting in localized flooding.
Portions of W 21st Street S were flooded between Chandler Park and the
Arkansas River bridge.

May 2019

The City of Tulsa saw record rainfall rain, and as a result, tremendous flooding in
parts of Tulsa, and surrounding areas. During the May 2019 event, water
reached record levels at Bird Creek which is located in the North part of Tulsa
County. As a result, Owasso residents were displaced because of the rapid bird
creek flooding. On May 21, 2019, Verdigris River levels were rising and flooding
impacts were expected in communities including Oak Grove, Okay, and Wybark.
Wagoner County Emergency Management sent out voluntary evacuation orders
for all low-lying areas near the Arkansas and Verdigris Rivers.(which were
impacted by the Bird Creek flooding)

Tulsa County Emergency Management Director warned citizens there could be
an extremely dangerous situation between North Tulsa and Owasso due to Bird
Creek flooding. Bird Creek-near Owasso, Oklahoma—was expected to crest 29.5
feet late Wednesday night May 22, 2019. (Bird Creek reached 36.42 feet on
May 22, 2019 and most of the town of Skiatook experienced flooding, along with
many other areas) The Tulsa County Emergency Management Director also said
that this flooding was going to be an extremely dangerous and life-threatening
situation for anyone who lived in Bird Creek and the surrounding areas. At the
time of this update, damage assessments remained ongoing.

4.1.5 Probability of Future Events

Overall Probability Rating based on Classifications in Chart 1: Likely. Based on the 27 flood events that occurred
from 1998 through 2018, the City of Tulsa should expect an average of two or three minor flood events each year
and major flood events on a less frequent basis. In recent years, Tulsa has experienced more short duration high
intensity thunderstorms where rainfall intensity has exceeded the 1% storm intensities for brief time periods. This

has resulted in more street and localized flooding. This trend is expected to continue due to climate change.

4.1.6 Vulnerability and Risk Assessment

Overall Significance based on Classifications in Chart 1: High: The criteria consistently fall in the high
classifications and the event is likely/highly likely to occur with severe strength over a significant to extensive
portion of the planning area.

People

In Tulsa, 1,863 residential single-family structures, 200 residential multi-family structures, and 347 commercial
structures are touched by the SFHA floodplains. In a citywide 1% or 100-year flood, over 31,000 individuals could
be displaced by flooding within or near the inundation areas. HAZUS estimates the number of households that

are expected to be displaced from their homes due to the flood and the associated potential evacuation. The

model estimates 5,539 households will be displaced due to the flood. Displacement includes households
evacuated from within or very near to the inundated area. Of these, 15,551 people (out of a total population of
391,906) will seek temporary shelter in public shelters. Evacuation procedures are outlined in the City of

Tulsa/Tulsa County Emergency Operations Plan (EOP). The EOP includes actions, responsible agencies, and

command hierarchy. Tactical decisions regarding evacuation routes would be made on the ground by first
responders during the event. Agency actions and decisions would be coordinated through the Emergency
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Operations Center.

People are affected by flooding in numerous ways. These include life, safety and health problems as well as
financially by damage to structures and personal property. More people die from flooding than any other natural
disaster. The majority of these deaths are the result of driving through flooded areas. Early warning systems help
reduce the number of these fatalities. There are both short- and long-term health risks associated with flooding.
Flood waters are contaminated with e-coli and fecal coliforms from sanitary sewer overflows and animal waste as
well as hazardous chemicals which can cause immediate health problems. There is also a long-term health risk
from mold remaining in flooded structures.

For the plan update it was important to the planning team to take a closer look at who was specifically at risk to
flooding. Knowing the size and geographical location of potential at risk populations (such as small children, the
elderly and the impoverished) are important to assessing areas of highest vulnerability, and prioritizing actions
for risk reduction.

Poverty-stricken neighborhoods in Tulsa experience flooding frequently. One example is Problem Area 1 in Figure
4-3, located at NW Corner of Pine and Xanthus in north Tulsa. In this area there is a high level of flooding of
public and private property, and Apache Street overtops. According to 2018 ESRI census information, between
55% and 65% of the population in this area live below the poverty level. Figure 4-5 maps floodplains and poverty
levels by census tract. Tulsa should implement recommendations of the Master Drainage Plan to alleviate
flooding in this area.

Another example is the Bell Fulton Area, identified as number 5 in Figure 4-3. This area is in need of increased
detention to reduce flooding of residential structures. The average household income is between $20,737 and
$54,311, and the majority of Tulsan’s in this area are over the age of 65. In a 100-year event, several residential
structures in this area may be inundated with 3ft-5ft of water. Residents in this area are less likely to afford the
cost of recovery and may have a more difficult time evacuating. Mitigating flood losses in low-income areas is
consistent with Goal 2.3 of the Resilient Tulsa Strategy, “Prepare all Tulsans, particularly socially, and
economically vulnerable populations, to weather adverse events.”8 Figure 4-5 and Figure 4-7 map additional
populations that may be a higher risk during a flood event.

Economy

Flooding causes significant economic losses. Flooding can directly impact business operations by forcing
closures or damaging equipment and facilities. Employers may not have the logistics in place to perform large
scale evacuations that rising flood waters can force. Disruption to transport causes business interruption;
damage to business contents; vehicle damages; and extensive damage to infrastructure. Flooding of roads, and
key transportation routes can have significant impacts on the economy. Of the employers with more than 1,000
employees identified by the Tulsa Regional Chamber, only River Spirit Casino is located within flood plains inside
the City limits, and it experienced flooding during the May 2019 event. This even caused the facility to close for
an extended period.

The Tulsa International Airport (TUL) and the Tulsa Port of Catoosa, the nation's most inland seaport, connect the
region with international trade and transportation. The Port of Catoosa suffered significant impacts as a result of
the 2015 flood event when strong water flows and silt buildup along the navigation system, called shoaling,
which limits the required 9-foot depth of the channel for water transport. As a result, barges were unable to enter
or leave the port for most of May and June. The cost to clear a single shoal was $1 million.®

8 2017 Resilient Tulsa Strategy
9 https://stateimpact.npr.org/oklahoma/2015/07/06/record-rains-leave-oklahomas-inland-seaport-damaged-and-
dangerous/
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Figure 4-5: Percent of Population Below Poverty Level in FEMA Floodplain
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Figure 4-6: Percent of Population Non-English Speaking in FEMA Floodplain
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Figure 4-8 Major Employers
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Built Environment

Existing Structures In order to assess flood risk, a GIS-based analysis was used to estimate exposure to flood
events using local tax assessor records in combination with building footprint data. The determination of
assessed value at-risk (exposure) was calculated using GIS analysis by summing the improved values for parcels
and structures that were confirmed to be located within an identified floodplain. Table 4-4 presents the potential
at-risk property. Building footprint data allows for a significantly more accurate estimate of the structures inside
the SFHA. As shown in Table 4-4 below, of the 7,226 parcels touched by the SFHA only 2,506 of these parcels
have the structure touched by the floodplain. Structural values used in this assessment were from the Tulsa
County Assessor’s Office. It is estimated that the average structure will experience 2 feet of flooding, which will
result in 25% damage to the structure and 25% damage to contents. HAZUS estimates that about 1,788
buildings will be at least moderately damaged. This is over 61% of the total number of buildings in the scenario.
There are an estimated 188 buildings that will be completely destroyed.

There are 84 Repetitive Loss (RL) properties broken into 60 Repetitive Loss Areas (RLAs), shown on Figure 4-9.
These are areas with building flooding for which the owners have filed NFIP claims. To be a repetitive loss
property, the owners must have filed at least 2 claims of $1,000 or more within any rolling ten-year period. In
2017, the City of Tulsa adopted RLA plans for each of the RLAs which evaluated the source of flooding and the
appropriate mitigation actions for each. NFIP data and more information on the RLA plans is contained in Chapter
3, Capability Assessment. The City continues to mitigate these RLAs through acquisition or structural measures
which has resulted in a reduction from 93 in the 2014 HMP to 84 currently.
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Table 4-4 2018 Structures and Parcels Touched by SFHA10

2018 Building Footprints 2018 Parcel Boundaries
Improvement Type Number Est. Market Value Number Est. Market Value
Residential Single-Family 1,863 $176,218,014 3,784 $482,331,838
Residential Multi-Family 200 $106,694,500 641 $383,972,907
Commercial 347 $179,152,543 949 $948,327,891
Other 196 $2,144,345 1,852 $23,513,381
Total 2,506 $464,209,402 7,226 $1,838,146,018

Infrastructure Tulsa’s most likely ongoing threat from flooding would be a flash flood event. During a storm event
that is producing a large amount of rainfall over a short period of time, it is highly likely that several roadway
intersections will become inundated and impassable. With this in mind, plans being developed or implemented
for street and/or roadway improvements within the jurisdiction should consider mitigation measures to reduce
flooding of these roads and intersections. The City’s Watershed Master Drainage Plans (MDPs) were developed
for all of the watersheds affecting the City of Tulsa to identify flood risk within the City. They have
recommendations, including stormwater detention facilities, roadway culverts and bridges adequately sized to
safely store and/or convey the 1% (100-year) flood. Additionally, those MDP’s have recommendations for
changes or additions to the creek channels, storm sewer systems and areas where floodplain buyouts are the
best solution. All City of Tulsa infrastructure improvement projects are subject to recommendations within the
respective master drainage plan for the area.

Critical Facilities Tulsa has 26 critical facilities touched by or adjacent to the city’s floodplains. Critical facilities
located in the floodplains pose a problem for the community since, in the event of a flood, the impacts reach
beyond the flooding of the facility Tulsa’s currently adopted building code requires that all new critical facilities be
protected to the 0.2% or 500-year level of flooding. HAZUS estimates five essential facilities will be moderately
damaged, buildings will be at least moderately damaged; one will sustain substantial damage; and seven will
have total loss of use. This is over 61% of the total number of buildings in the scenario. There are an estimated
188 buildings that will be completely destroyed.

Cultural Resources There are no historic buildings that intersect with the 100-year floodplain. Of the Historic
Districts in the city of Tulsa, only one intersects with the 100-year floodplain, Ranch Acres Historic District,
located between 31st and 41st street, from Harvard to Yale.

Future Development As development in new areas and revitalization of existing ones continue, locations and
building techniques should be closely examined. Development of new sites or redevelopment of existing sites
that increases the impervious area will further strain aging infrastructure.

With Tulsa’s strong commitment to maintaining current flood plain zoning guidelines, it is not anticipated that any
new critical facility development will occur within flood-prone areas of the jurisdiction. Any renovations or
improvements made to existing critical facilities in the 100-year floodplain should be evaluated to ensure the
prescribed improvements will help mitigate potential damage from a future flood event. Plans being developed or
implemented for street and/or roadway improvements within the jurisdiction should consider mitigation
measures to reduce flooding of these roads and intersections.

Natural Environment Flood events can provide both negative and positive impacts on the environment. As a
natural occurrence, flooding helps trigger life processes such as migration, and seed dispersal in flora and fauna.
Negative impacts on the environment are generally a result of sedimentation and debris. Since the 1970’s Tulsa
has had an extensive Repetitive Loss acquisition program. Over 1,000 properties have been acquired to date.

10 2018 Microsoft Structure Data, 2018 Tulsa County Assessor Data
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Figure 4-9 shows the repetitive loss areas. All of the properties acquired are preserved as open space to prevent
redevelopment and future flood losses. In some instances, especially in the Mingo Creek Basin, entire
neighborhoods were acquired. These large tracts of land are now utilized as parks and recreation areas.

The City also requires all new development to dedicate the entire floodplain in an overland drainage easement or
reserve area with no habitable structures allowed. In addition to preventing flood losses this serves as a buffer
zone along the creeks which improves water quality. The City owns and maintains over 2,700 acres of open
space in a natural state to provide the natural and beneficial function of the floodplain.

Figure 4-9: Repetitive Loss Areas
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4.1.7 Summary of Observations and Recommendations

Observation(s) Recommendation Action
Tulsans rely on warning sirens as Educate the public on purpose of 6
primary source of weather outdoor warning sirens and promote
notifications. NOAA weather radios.
Some areas of Tulsa are less Create community facilities (resilience 29
equipped to prepare for or recover hubs) that can serve as gathering
from hazard events. places during emergencies and
interruptions in services, and outfit
such facilities with access to key
services, including water, electricity for
charging cell phones, etc. Such
capabilities could be integrated into
schools and other existing community
facilities.
Tulsa experiences flood events on Tulsa should continue annual 17
an annual basis. As development floodplain notifications and educate
continues, and the frequency and the public on the importance of flood
severity of flooding increases, it is insurance.
important for all citizens to
understand the benefits and costs
of flood insurance.
Tulsa prioritizes stormwater Tulsa should review the CIP projects 19,21
projects with a positive BCA, in the for opportunities to leverage available
CIP and HMP for implementation. FEMA funding on an annual basis.
Thousands of structures are located | The city should continue to acquire 19
in the SFHA, and 88 RL properties flood prone properties using FEMA
remain. Hazard Mitigation Assistance Funds.
Multiple jurisdictions have authority | The City of Tulsa should partner with 20
for response and recovery during neighboring jurisdictions and
and after a flood, dam, or levee stakeholders, including state, Tribal,
event in the Arkansas River and Federal partners to develop a
Corridor. comprehensive response and recovery
plan for the Arkansas River.
Several critical facilities are located | Consider relocating facilities based on 21
within the inundation area at risk of | level of risk, or mitigating flood risk
flooding. through elevation or floodproofing
Some areas of Tulsa are less Apply for HMGP funds and build to 2
equipped to prepare for or recover higher standards in future recovery
from hazard events. efforts. CDBG can match HMGP.
Some areas of Tulsa appear to be Install, update, and maintain warning 5

out of range of an outdoor warning
siren

sirens.
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4.2 Severe Winter Storms
4.2.1 Hazard Description

A winter storm is a winter weather event that produces impactful accumulations of freezing rain (ice), sleet
and/or snow. (NWS 2018. Winter storms may include heavy snowfall, blowing and drifting snow, high winds,
extreme cold or ice storms. Among the most significant hazards associated with winter storms are traffic
accidents. The most extreme instance is a blizzard, which is defined as winds greater than 35 mph, visibility less
than ¥4 mile, lasting at least 3 hours. New snowfall is not necessary for a blizzard; blowing snow can similarly
obscure visibility. Winter storms are measured by snowfall accumulation or ice thickness. Winter storms occur in
Tulsa between November and March and are usually created by large low-pressure systems moving rapidly
across the country. In Tulsa, ice storms are a greater threat than blizzards. Access to moisture from the Gulf of
Mexico falling over shallow cold air near the surface can produce ice accumulations of two inches or greater with
tremendous damage to power distribution.

4.2.2 Location

The risk of this hazard is uniform over the entire City of Tulsa.

4.2.3 Extent

During the winter months, Tulsa occasionally experiences snowfall combined with high winds, freezing rain o