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CITY of NOVI CITY COUNCIL

Agenda ltem E
September 24, 2018

ftyofnovi.;)rg
SUBJECT: Adoption of Oakland County Hazard Mitigation Plan

SUBMITTING DEPARTMENT: Public Safety - Police W

CITY MANAGER APPROVAL: %\?&f

BACKGROUND INFORMATION:

The Oakland County Homeland Security Division is seeking local community adoption of the revised
Oakland County Hazard Mitigation Plan (HMP). The HMP was originally prepared in 2005 and adopted
by the City of Novi by way Council Resolution on July 10, 2006 and again on June 3, 2013.

The revised, multi-jurisdictional HMP addresses natural and man-made hazards that can threaten life
and health in the community of Novi and throughout Oakland County. These hazards can impact the
quality of life, property, the environment, and infrastructure. The HMP provides strategies that minimize
the impact of these hazards by committing to a multi-step program, including defining the problem,
identifying preventative measures, implementing mitigation strategies, and incorporating hazard
mitigation in County-wide planning efforts.

The HMP was revised with the assistance of the Oakland County Homeland Security Division, Oakland
County Advisory Committee, Oakland County Local Emergency Planning Committee (LEPC), local
communities, schools, colleges and universities, and ASTI Environmental. On April 2, 2018, the Federal
Emergency Management Agency (FEMA) conditionally approved the updated HMP contingent upon
adoption by each municipality. The HMP was adopted by the Oakland County Board of Commissioners
on July 19, 2018. By adopting this plan the City of Novi maintains its eligibility for FEMA hazard mitigation
grant funding or federal disaster relief in the event Novi suffers a man-made or natural disaster.

RECOMMENDED ACTION:
Approval of a Resolution adopting and accepting the Oakland County Hazardous Mitigation
Plan.



CITY OF NOVI

COUNTY OF OAKLAND, MICHIGAN

ESOLUTION ADOPTING THE REVISED OAKLAND COUNTY HAZARD MITIGATION PLAN

Minutes of a Meeting of the City Council of the City of Novi, County of Oakiand,
Michigan, held in the Civic Center of said City on September 24, 2018, at 7:00 o'clock
P.M prevailing Eastern Time.

PRESENT: Council Members

ABSENT: Council Members

The following preambie and Resolution were offered by Council Member

and supported by Council Member

WHEREAS, the mission of the City of Novi includes the charge to protect the
health, safety, and general welfare of the people of the City of Novi;and

WHEREAS, Novi, Michigan is subject to flooding, tornadoes, winter storms, and
other natural, technological, and human hazards; and

WHEREAS, and the Oakland County Homeland Security Division and the Oakland
County Local Emergency Planning Committee, comprised of representatives from the
County, municipalities, and stakeholder organizations, have prepared a
recommended Hazard Mitigation Plan that reviews the options to protect people and
reduce damage from these hazards; and

WHEREAS, the City of Novi has participated in the planning process for
development of this Plan, providing information specific to local hazard priorities,
encouraging public participation, identifying desired hazard mitigation strategies, and
reviewing the draft Plan; and

WHEREAS, the Oakland County Homeland Security Division (HSD), with the
Oakland County Local Emergency Planning Committee (LEPC), has developed
the OAKLAND COUNTY HAZARD MITIGATION PLAN (the "Plan") as an official document
of the County and stablishing a County Hazard Mitigation Coordinating
Committee, pursuant to the Disaster Mitigation Act of 2000 (PL-1 06-390) and
associated regulations {44 CFR 210.6); and



WHEREAS, the Plan has been widely circulated for review by the County's
residents, municipal officials, and state, federal, and local review agencies and
has been revised to reflect their concerns; and

NOW THEREFORE BE IT RESOLVED by the City of Novi and Novi City
Council that:

1. The Oakland County Hazard Mitigation Plan is hereby adopted as an
official plan of the City of Novi.

2. The Director of Public Safety | Chief of Police is charged with supervising
the implementation of the Plan'srecommendations, as they pertain to
the City of Novi and within the funding limitations as provided by the
City of Novi or other sources.

3. The Director of Public Safety I Chief of Police shall give priority attention
to the following action itemsrecommended in portions of the Plan
specific to the City of Novi:

a) Conduct additional training to address the potential civil
disturbance/terrorist target at the Twelve Oaks shopping malt as
identified in section 2.37.3.

b) Provide additional hazmat training and equipment for the public
safety departments in section 2.37.3.2.1.

c) Increase public awareness of the dangers of tornadoes in section
2.37.3.3.1.

AYES:
NAYS:

RESOLUTION DECLARED ADOPTED.

Cortney Hanson, City Clerk
CERTIFICATION
I hereby certify that the foregoing is a frue and complete copy of a resolution
adopted by the City Council of the City of Novi, County of Oakland, and State of
Michigan, at a regular meeting held this 24 day of September, 2018, and that
public notice of said meeting was given pursuant to and in full compliance with
Act No. 267, Public Acts of Michigan, 1976, and that the minutes of said meeting

have been kept and made available to the public asrequired by said Act.

Cortney Hanson, City Clerk
City of Novi
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1 Oakland County, MI Hazard Mitigation Plan 2017

Published 7/9/2018 07:11 by Daiko Abe
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Prepared for:
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1200 N Telegraph Road
Pontiac, Ml 48341
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1.1 Letter from the Oakland County Executive

Published 7/5/2018 13:59 by Nathaniel Marlette

FOoaianD=

COUNTY MICHIGA

L. EROOKS PATTERSON, OAKLAND COUNTY EXECUTIVE

Tar the Residents of Oakland Coamty:

Oukland County has s repatadon us the hest
managed counly in America because we ase
alwrys lovkane ra the horizon ta sec whar
challenges 1z ahead and then plan accordingly o
meet thern That planming includes being prepared
for any natoral or manmads kazards such as severs
waather ar am aot of ferror sm

Crakland County updaies its Hazard Miligavon
Plan pvery five years with your inpot, in keeping
with Federal Emerpaney Manpoenent
Administration (FEMA) guidelines, [a 2017,
Crakland Counly Homeland 8 ecuniy Division

contracted Trmograted Solrtions Consulting (15C) &

small business focused on implementing
comprehensive crises and consequence management solutions, o survey residents, business,
schials, and ather crganizations to identfy policies and actioms that wall help reduce the impact
of & disaster on our community and mingene losscs during an cmergency. Cakland Counry and
IS0 then reviewed and priono sed that informmation in order te update the Hlazand Mitgetion Plan.
Ir iz wiarth noting that a pre-gizaster mirigation planeing grant which Qakland County won in
2014 funded 15C and the survey

Cakland County has updated Us Hazard Midgacon Plan in collaboration wich die communities i
which you live, work and play Tt is thromgh rhis team effort thar Homeland Securine Division
ensures Cakland County and s cities, villages, and wwnships hove adopled response plans that

will keep residents sale and prepared

L. Brooks Paitersen
Crakland Counly Execulive

EXECUTIVE OFFICE BUILDIMG 41 WIEET = 2100 FORTIGC LAKE HOAL, DEFT 409 + WETESFORD, M1 LSS 0000 4 [242) BRS040 < FoX 1248) 4830278
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1.2 Executive Summary

Published 1/11/2018 09:33 by Daiko Abe

Oakland County is subject to natural and man-made hazards that may impact health, quality of life, property, the environment and/or infrastructure. Because of the location and
land use of Oakland County, certain hazard events have historically been more significant than others. Future conditions may cause other hazards to increase in significance.
Providing strategies that minimize the impact of these hazards requires a commitment to a multiple-step program, including defining the problem, identifying preventive measures,
implementing mitigation strategies and incorporating hazard mitigation in County-wide planning efforts. Oakland County has prepared this multi-jurisdictional 2017 Oakland
County All Hazard Mitigation Plan (HMP) Update (Plan) to better understand significant Oakland County hazards and their impacts and to identify ways to mitigate those hazards.
All 62 communities and 28 school districts in Oakland County participated in this process and are included in the Plan.
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1.2.1 The Plan Process

Published 7/5/2018 14:04 by Nathaniel Marlette

This Plan was completed with the assistance of the Oakland County Homeland Security Division, members of the Oakland County Local Emergency
Planning Committee (LEPC), members of the community, representatives and leaders from each of the 62 communities and many of the 28 school
districts in the County, the Michigan State Police Emergency Management and Homeland Security Division Mitigation Recovery Section and
numerous other stakeholders. Over 150 individuals were involved in the preparation, evaluation, and community outreach components of this Plan.
The Plan was prepared using three (3) groups: An Advisory/Steering Committee provided guidance, evaluation and assessment; a group of
community representatives provided local input from each community in Oakland County; and a group of community leaders provided local input and
assisted with community outreach and Plan adoption.

The goal of hazard mitigation is to eliminate or reduce loss of life and property from hazards that occur in the County by protecting the health, safety
and economic interests of its residents. Oakland County identified the following hazard mitigation goals.

1. Retain access to Federal Emergency Management Agency (FEMA) funding for Oakland County and its communities by complying with Section

322 of the Robert T. Stafford Disaster Relief and Emergency Assistance Act, as amended, and Related Authorities dated May 2017 (42 USC

5165) and Code of Federal Regulations (CFR), Title 44, Part 201.

Provide a basis for identifying and mitigating hazards that affect Oakland County and its communities.

3. Develop a method to incorporate and integrate hazard identification and mitigation into the planning process of Oakland County and its
communities.

n

Specific tasks for the completion of this Plan included the following:

Identifying hazards and risks

Updating the hazard history

Updating the community profiles

Assessing vulnerabilities

Identifying repetitive loss properties

Defining and updating mitigation goals and objectives

Evaluating the status and relevance of previous goals and strategies
Identifying and prioritizing hazard mitigation strategies

Developing and updating Action Plans for a select list of mitigation strategies
Preparing a draft report for Oakland County, municipal and public review
Soliciting Oakland County, municipal and public feedback

Preparing a final report

Providing community outreach and communication

Documenting the planning process

Adopting the final Plan
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1.2.2 Hazard Assessment

Published 7/5/2018 14:07 by Nathaniel Marlette

The Plan evaluated over 50 hazards during the 2017 Oakland County HMP Update. Hazards were identified using a combination of historical
research, surveys, workshops, community and public meetings, and the 2012 Plan. Based on this evaluation, specific hazards were identified as
requiring additional consideration, and therefore are the focus of this Mitigation Plan. These hazards were selected to represent both County-wide
and local community concerns. Evaluation of these hazards does not reduce the significance of a hazard event from any of the hazards evaluated, but
provides a method for Oakland County to focus mitigation activities and resources.

The following hazards were identified as significant:

Table 1: Oakland County Hazard Ranking
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1 ||Winter Storm and Blizzards 52
2 ||Riverine Flooding 49
| 3 ||Urban Flooding || 46 |
4 ||High winds/Severe Winds 46
5 |Hail 42
6 |[Tornadoes 40
7 ||[Extreme Cold 40
| 8 ||Thunderst0rms (Lightning) || 39
9 |[ice and/or Sleet Storms 33
10 |Extreme Heat 30
11 ||Drought 25
12 ||[Fog 23
13 |Earthquake | 21 |
14 |Wildfire 19
15 |Natura| Subsidence | 10
1 |Structural Fire 41
2 ||[Transportation Accidents: Highway 40
3 |Hazardous Materials Incidents: Transportation | 38 |
4 |[Hazardous Materials Incidents: Fixed Facility | 38 |
| 5 ||Petroleum and Natural Gas Pipeline Accidents || 38 |
6 [Infrastructure Failure: Electrical System Failure Incident 35
7 |Infrastructure Failure: Water System Disruption 33
8 |[Transportation Accidents: Rail 32
9 ||Criminal Acts: Vandalism 32
| 10 ||Infrastructure Failure: Storm Water System Incident || 32
11 ||Criminal Acts: Arson 31
12 ||Infrastructure Failure: Communication System Failure Incident 29
13 |[Invasive Species 28
14 ||Dam Failure 26
| 15 ||Crimina| Acts: Mass Shootings/Active Assailant || 25
16 |[Infrastructure Failure: Sewer System Incident 25
17 ||Nuclear Power Plant Accidents 22
18 |[Transportation Accidents: Air 21
19 ||Gas/QOil Shortage 21
20 |Oi| and Gas Well Incident | 20 |
21 Infrastructu_re Failu_re: Transportation (Bridges, Road, Overpasses) Infrastructure 20
System Failure Incident

| 22 ||Scrap Tire Fire
’T‘ Terrorism and Sabotage

2 ||Civil Disturbances 23
3 ||Weapons of Mass Destruction 19

| 1 ||Pub|ic Health Emergencies || 37




1.2.3 Hazard Mitigation

Published 7/5/2018 14:08 by Nathaniel Marlette

Plan participants assessed over 300 hazard mitigation strategies, including strategies from FEMA documents, strategies from the 2012 Oakland
County Plan and suggestions from the communities, Advisory Committee members and school districts. These strategies were evaluated by the
Advisory Committee during the third meeting held on November 3, 2017, resulting in a prioritized list of 147 new strategies, in addition to 229
ongoing/updated mitigation strategies from the 2012 Plan, and 126 completed strategies. Fifteen were removed or considered not relevant.

Major categories that represented the identified mitigation strategies, included (in order of priority as identified by the Advisory Committee):

1. Emergency Planning

2. Emergency Training for First Responders
3. Infrastructure work

4. Culverts/General Flood/Water System

5. Personal Preparedness Encouragement
6. Radio/Communication/Notification System
7. Security Improvements

8. Emergency Supplies/Small Equipment

9. Generator

10. Warning Sirens/Loud Speakers

11. Hire/Train Staff

12. Large Response Equipment or Construction Project
13. Emergency Shelters
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1.3 Introduction

Published 7/5/2018 14:09 by Nathaniel Marlette

Oakland County is subject to natural and man-made hazards that can threaten life, health, property and the environment. The Robert T. Stafford
Disaster Relief and Emergency Assistance Act, as amended, and 44 CFR Part 201, require local governments to develop a Hazard Mitigation Plan
(HMP) that identifies strategies to minimize the impact of these hazards in order to be eligible for pre- or post-disaster mitigation funding. In
response, Oakland County prepared a multi-jurisdictional Hazard Mitigation Plan (HMP), dated January 17, 2005 and completed the first update in
2012 to better understand significant Oakland County hazards, their impacts and to identify ways to mitigate those hazards. The second update took

place in 2017.

Figure 1: Location Map
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1.3.1 Acknowledgements

Published 7/5/2018 14:11 by Nathaniel Marlette

Development of the multi-jurisdictional 2017 Oakland County All Hazard Mitigation Plan (HMP) Update (Plan) required the time, talents, effort and
ideas of numerous individuals. Over 150 stakeholders, community leaders, residents and Oakland County staff participated in the development of this
Plan. Staff from the Oakland County Homeland Security Division, members of the Oakland County Local Emergency Planning Committee (LEPC),
members of the community and representatives and leaders from all 62 communities and many of the 28 school districts in Oakland County provided
input. In addition, this Plan would not have been completed without the assistance of the Michigan State Police Emergency Management and
Homeland Security Division Mitigation Recovery Section.

Oakland County Homeland Security Division

e Thomas Hardesty, Manager
e Michael Kuzila, Emergency Management Coordinator

Oakland County Hazard Mitigation Steering Committee/LEPC

L. Brooks Patterson, Oakland County Executive
Sharon Stahl (LEPC Chair), Gage Products Company
Glori Macias, Oakland County Homeland Security
John Reardon, LEPC

Paul Tomboulian, Ph.D., Oakland University

John D. Misaros, Hamtramck Energy Services (HES)
Jim Goetzinger, Great Lakes Crossing Outlets

Tim Krockta

Pat Schultz, General Motors LLC

Connie Sims, Oakland County Water Resources Commission
Stan Barnes, Farmington Hills Fire Department
Calleen E. Austin, Salvation Army

Tony Drautz, Environmental Health | Oakland County Health Division
Jim Williams, Huron Valley Sinai Hospital Lab

Mike Kazyak, Auburn Hills Police Dept, Retired

Don McLellan, Ph.D., Lake Angelus Police Dept
Lee Graham, Operating Engineers Local 324

Jack Blanchard, Berkley

Marci Wiegers, Oakland County Health Division
Sara Stoddard, Oakland County Health Division
Michael Crum, Berkley DPS

James Neufeld, Farmington Hills Fire Department
John Cieslik, Rochester Fire Department

Peter Zell, Rochester Fire Department

Bill Cooke, Rochester Hills Fire Department

John Brennan, T&T Marine

Tony Averbuch, Franklin-Bingham Fire Department
Bill Johns, City of Southfield

Tim Ketvirtis, MSP-EMHSD

Michael Bastianelli, Franklin PD

Ron Moore, Wixom PD

Thom Hardesty, Oakland County Homeland Security
Mike Kuzila, Oakland County Homeland Security
Dave DeBoer, West Bloomfield FD

Scott McKee, Lathrup Village PD

Wes Goodman, Lake Orion Schools

John B Martin, Novi Fire

Kevin Sullivan, Ferndale Fire

Tedd Strobehn, Boehle Chemicals

Melanie Ben-Ezra, OCHD

Kevin Scheid, OCHSD

Brian Crane, Franklin

Dean Schultz, OCRISK

Oakland County Advisory Committee Members

City of Auburn Hills: James Manning, Fire Chief

City of Berkley: Matthew Koehn, PS Director

City of Bloomfield Hills: David Hendrickson, PS Director

City of Birmingham: John Connaughton, Fire Chief

City of Ferndale: Kevin Sullivan, Fire Chief

City of Huntington Woods: Andrew Pazuchowski, PS Director
City of Novi: David Molloy, Police Chief
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City of Troy: Brian Kischnick, City Manager

City of Walled Lake: Jim Coomer, Fire Chief

Township of Addison: Bruce Pearson, Twp Supervisor
Township of Highland: Ken Chapman, Fire Chief
Township of Orion: Robert Smith, Fire Chief

Township of Springfield: Dave Feichtner, Fire Chief
Township of White Lake: Andrew Gurka, Fire Chief
City of Clarkston: Mitch Petterson, Fire Chief

City of Clawson: Harry Anderson, Police Chief

City of Farmington: Frank Demers, PS Director

City of Farmington Hills: Lt. James Neufeld, EMC

City of Hazel Park: Richard Story, Fire Chief

City of Keego Harbor: Ken Hurst, Police Chief

City of Lake Angelus: Jim Prosser, Police Chief

City of Lathrup Village: Scott McKee, Police Chief

City of Madison Heights: Greg Lelito, Fire Chief

City of Northville: Michael Carlson, Police Chief

City of Oak Park: Steve Cooper, PS Director

City of Orchard Lake Village: Joe George, Police Chief
City of Pleasant Ridge: James Breuckman, City Manager
City of Pontiac: John Lyman, Fire Chief

City of Rochester: John Cieslik, Fire Chief

City of Rochester Hills: Sean Canto, Fire Chief

City of South Lyon: Lloyd T. Collins, Police Chief

City of Southfield: William Johns, EMD

City of Sylvan Lake: John Martin, Police Chief

City of Wixom: Clarence Goodlein, PS Director
Township of Bloomfield: Dave Piche, Fire Chief
Township of Brandon: Dave Kwapis, Fire Chief
Township of Commerce: Todd A. Martin, Fire Chief
Township of Groveland: Steve McGee, Fire Chief
Township of Holly: George Kullis, Supervisor

Township of Independence: Mitch Petterson, Fire Chief
Township of Lyon: Ken VanSparrentak, Fire Chief
Township of Milford: Don D. Green, Twp Supervisor
Township of Novi: John J. Juntunen, Twp Supervisor
Township of Oakland: Paul Strelchuk, Fire Chief
Township of Oxford: Pete Scholz, Fire Chief

Township of Rose: Jeremy Lintz, Fire Chief

Township of Southfield: Tony Averbuch, Fire Chief
Township of Waterford: John Lyman , Fire Chief
Township of West Bloomfield: Greg Flynn, Fire Chief
Village of Beverly Hills: Richard Torongeau, PS Director
Village of Bingham Farms: Tony Averbuch, Fire Chief
Village of Bloomfield: Dave Piche, Fire Chief

Village of Franklin: Daniel Roberts, Police Chief
Village of Holly: Steve McGee, Fire Chief

Village of Lake Orion: Jerry Narsh, Police Chief
Village of Leonard: Mike McDonald, VIg President
Village of Milford: Tom Lindberg, Police Chief

Village of Ortonville: Dave Kwapis, Fire Chief

Village of Oxford: Pete Scholz, Fire Chief

Village of Wolverine Lake: John Ellsworth, Police Chief
Township of Royal Oak: Donna Squalls, Twp Supervisor
Michigan State Police: Lieutenant Timothy Ketvirtis, District 2 Coordinator

Michigan State Police Emergency Management Division Mitigation Recovery Section

e Michael Sobocinski, Local Hazard Mitigation Specialist



1.4 Hazard Mitigation Plan Process

Published 7/5/2018 14:28 by Nathaniel Marlette
Figure 2: Plan Development and Planning Process
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This multi-jurisdictional Hazard Mitigation Plan (the Plan or HMP) was originally created in 2005 and updated in 2011-2012 for Oakland County, and
the communities within Oakland County, to better understand natural and man-made hazards and their impacts and to identify ways to mitigate those
hazards to protect the health, safety and economic interests of its residents. The plan was again updated in 2017. Each of the 62 communities and 28
school districts within Oakland County participated in this Plan and, therefore, are covered by this Plan. Each of the 62 communities were included in
the 2005 and 2012 plans and are again included in this update.

This Plan is designed to comply with requirements of the Robert T. Stafford Disaster Relief and Emergency Assistance Act, as amended, and
Related Authorities and 44 CFR Part 201, which states that local governments, to be eligible for pre-disaster and/or post- disaster mitigation funds,
must have an approved Hazard Mitigation Plan in place. The Plan is also designed to comply with the Federal Emergency Management Act, Federal
Emergency Management Agency (FEMA) and Michigan State Police Emergency Management and Homeland Security Division Mitigation Recovery
Section (EMHSD) guidance documents (particularly the Local Multi-Hazard Mitigation Planning Guidebook dated 2013) and other applicable
federal, state and local regulations. This was accomplished by evaluating the impacts of known natural and man-made hazards, prioritizing mitigation
alternatives and coordinating hazard mitigation with other Oakland County programs and policies.

During the planning process, Oakland County and community representatives discussed nearly 50 hazards in 4 categories as described below.
Some of these were consolidated into similar groupings (e.g., all forms of infrastructure failure were ultimately combined) and Advisory Committee
and community representatives rated the importance of these hazards.

Per FEMA’s mandate to address all natural hazards, the following natural hazards were not included because these hazards do not directly impact
the County. They are:

Hurricanes
Sea Level Rise
Storm Surge
Tsunami

Hazard definitions are included in Hazard Profile & Risk Assessment. These hazards were selected based on the requirements of the Local Multi-
Hazard Mitigation Planning Guidebook and the Michigan State Police Emergency Management and Homeland Security Division.

Natural Hazards

Drought

Earthquake

Extreme Temperatures - Extreme Cold
Extreme Temperatures - Extreme Heat
Fire - Wildfires

Flooding - Riverine

Fog

Invasive Species

Subsidence - Natural

Thunderstorms - Hall

Thunderstorms - Lightning
Thunderstorms - Severe Wind
Tornadoes

Winter Hazards - Ice and Sleet

Winter Hazards - Snowstorms

Manmade/Technological Hazards

Criminal Acts - Vandalism and Arson
Criminal Acts - Mass Shootings

Fire - Scrap Tire

Fire - Structural

Flooding - Dam Failure
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Flooding - Urban

Hazmat Incidents - Fixed Site

Hazmat Incidents - Transportation
Infrastructure Failure - Bridges, Roads, Overpasses
Infrastructure Failure - Communications
Infrastructure Failure - Electrical Systems
Infrastructure Failure - Sewer System
Infrastructure Failure - Storm Water System
Infrastructure Failure - Water System

Oil and Gas Well Accidents

Petroleum and Natural Gas Pipeline Accidents
Subsidence - Mining

Transportation Accidents - Air

Transportation Accidents - Highway
Transportation Accidents - Marine
Transportation Accidents - Ralil

Gas/Oil Shortages or Supply Disruptions

Political Hazards

e Civil Disturbance
e Terrorism and Sabotage
e \Weapons of Mass Destruction

Public Health Hazards

e Public Health Emergencies

Section 322 of the Robert T. Stafford Disaster Relief and Emergency Assistance Act, as amended, and Related Authorities (42 USC 5165), 44 CFR Part 201



1.4.1 Plan Goals and Objectives

Published 7/5/2018 14:29 by Nathaniel Marlette

The general goals of any Hazard Mitigation Plan include: saving lives and protecting property, preserving and protecting an area’s environment and
economy and preserving and maintaining an area’s essential services and quality of life. The Plan includes these general goals.

In 2017, the Advisory Committee chose to keep the 2012 goals. These goals, objectives and means for achieving them are discussed further in
Mitigation Goals and Objectives.

Protect public health and safety and prevent and reduce loss of life and injury.

Improve and support public and private organizational response capabilities.

Increase awareness and preparedness of public, business, non-profit, government, etc. about hazards.
Prevent and reduce damage to public and private property and infrastructure.

Protect critical assets - hospitals, nursing homes and schools.

Encourage personal responsibility.

ogrwNE
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1.4.2 Planning Process
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The Plan was prepared to provide a basis for identifying and managing natural, technological and human hazards and to meet federal, state and local
requirements for hazard mitigation and FEMA grant funding. Plan preparation involved completion of the following tasks:

Identify hazards and risks.

Update the hazard history.

Update the community profiles.

Assess vulnerabilities.

Identify repetitive loss properties.

Define and update goals and objectives.

Evaluate the status and relevance of previous goals and strategies.
Identify and prioritize hazard mitigation strategies.

Develop and update Action Plans for a select list of mitigation strategies.
Prepare a draft report for Oakland County, municipal and public review.
Solicit Oakland County, municipal and public feedback.

Prepare a final report.

Provide community outreach and communication.

Document the planning process.

Adopt the final plan.

With approved FEMA grant funding, Oakland County contracted Integrated Solutions Consulting to facilitate the hazard mitigation planning process
and prepare the final 2017 Oakland County HMP Update. As described below, updating this Plan involved assistance in identifying and evaluating
hazards and mitigation options from 4 key groups: An Advisory Committee, community representatives from the 62 municipalities and 28 school
districts in the County, public input and other stakeholders. Each of these is described further in the section Plan Participation.

Planning Approach

Updating the Plan began with an initial meeting between project staff and staff of the Oakland County Homeland Security Division which was held on
May 5, 2017. Following this meeting, the planning process involved review of the existing Plan; updating Oakland County's hazard history; gathering
information on local hazards from individual communities; gathering input on hazard priorities; identifying specific vulnerabilities and desired
mitigation strategies; evaluating the previous Plan goals, objectives, and mitigation strategies; determining the status of previous mitigation
strategies and Action Plans; identifying repetitive loss properties; facilitating the activities of the Advisory Committee and conducting multiple public
meetings.

A meeting to identify/discuss hazard risk concerns and participate in the hazard identification and risk prioritization process was conducted on
August 4, 2017.

Information regarding hazards in the County and applicable mitigation strategies was also obtained from 4 workshops held throughout the County and
a comprehensive public survey that reached 1,150 residents and resulted in 854 completed responses. Advisory Committee members, community
and school representatives, and the public were asked to rate each of the hazards in terms of perceived risk. They were also asked to rate “mitigation
importance” for each of the identified hazards in the plan. Information from this survey was used to inform the hazard risk prioritization process.

During the month of October 2017, four (4) workshops were held throughout the County, and municipal and school representatives were invited to
attend. These workshops included local planning members from each of the communities and schools. Participants validated the County’s risk
assessment findings, described specific hazard risks and concerns for their own communities and schools, updated existing mitigation
actions/strategies from the 2005 and 2012 Plan, and worked with their local planning team to identify new mitigation initiatives. Through a
combination of ranking exercises, worksheets and discussion, workshop participants evaluated hazard risk results; evaluated the 2012 Plan goals,
objectives, mitigation strategies, Action Plans and rankings; identified goals and objectives for the 2017 Oakland County HMP Update and selected
options for mitigating specific hazards to be included in this Plan.

Existing Plans and Programs

Since a Hazard Mitigation Plan is only a part of the emergency planning, mitigation, preparedness, response and recovery process, a second
objective of the planning process was to coordinate Plan preparation with existing Oakland County emergency plans, programs, procedures and
organizations. For purposes of this Plan, existing hazard mitigation goals and objectives within Oakland County were reviewed. It should be noted that
this Plan does not replace any existing plans or programs, but is intended to provide a reference on hazard mitigation to be used in planning and
program development.

County Goals and Objectives

Successful implementation of this Plan requires that it fit within, and be consistent with, other goals, objectives and programs of Oakland County
government. As such, identified goals and objectives, mission statements and other guiding principles of relevant Oakland County agencies were
reviewed as part of the planning process. Oakland County’s Hazard Mitigation Planning Process is not intended to replace any other County planning
effort, but should be considered in future County-wide planning. Specific goals and objectives developed as part of this 2017 Oakland County HMP
Update fit within the context of the existing role of the Oakland County Homeland Security Division and the strategic initiatives of Oakland County.

Coordinating Oakland County’s hazard mitigation planning and implementation is, largely, a function of including this Plan's information and a general
focus on hazard mitigation within the overall planning and goal setting activities of the County. Future coordination of this Plan with other activities in
Oakland County will be conducted by the Oakland County LEPC as described in the Plan Maintenance Process.


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574711

Homeland Security Division

In 2005, Oakland County Emergency Response and Preparedness (ERP) served as the lead agency for development of the Oakland County Hazard
Mitigation Plan. ERP has since been renamed the Oakland County Homeland Security Division (HSD). The HSD handles all matters of emergency
management within Oakland County and is the lead agency for both development and implementation of this HMP Update. Roles and responsibilities
of the Homeland Security Division include the following.

e Mitigation: Eliminate, reduce or prevent long-term risk to human life and property from natural and man-made hazards.

e Emergency Preparedness: Advance emergency planning that develops operational capabilities and facilitates an effective
response in the event an emergency occurs.

e Emergency Response: Action taken immediately before, during or directly after an emergency to save lives, minimize damage to property
and enhance the effectiveness of recovery.

e Recovery: Short-term activity to return vital life support systems to minimum operating standards and long term activity designed to return life to
normal or improved levels.

Oakland County
The key initiatives in 2005 included the following:

Making Oakland County the economic engine of Michigan.

Conservative and prudent fiscal management of Oakland County government.
Create and promote innovative programs and service.

Technological superiority.

The current key initiatives of Oakland County in 2012 were:

Increase jobs and diversify the job market while increasing the presence in international markets.

Conservative and prudent fiscal management of Oakland County government.

Increase educational opportunities available to children to prepare them for success.

Create and promote innovative programs and services that increase the quality of life of the residents including the Rail-to-Trails system and
Oak Street program.

e Reduce infant mortality rates for residents and encourage maternal health.

e Provide free wireless internet to all residents of Oakland County.

Oakland County’s key initiatives in 2017 were:

e Promoting Oakland County as “A Great Place to Live, Work, and Play”.

e Emerging Sectors Initiative: job creation and diversification are transferring Oakland County’s economy from manufacturing based to
knowledge based.

e Medical Main Street®: A no-cost network of health care and life science leaders in health-related industries, your partner to life science, bio-
technology, pharmacology, and health care.

e Develop innovative life-saving Autonomous Vehicle Network Pilot Program at no cost to taxpayers.

Source: Oakland County Homeland Security Division website, http://www.oakgov.com/homelandsecurity/about/, January 5, 2012.
Source: Oakland County Executive website, http://www.co.oakland.mi.us/exec/initiatives/,September 7, 2004.

Source: Oakland County Executive website, http://www.co.oakland.mi.us/exec/initiatives/, January 5, 2012
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1.4.3 Plan Participation
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The focus of the 2017 Oakland County HMP Update was a series of structured discussions with, and opportunities for feedback from, Oakland County officials, municipal officials,
affected stakeholders and the general public. Social media and email communications, as well as an online planning system, enabled project staff to keep in contact with the affected
parties and supply information to a broad audience. In particular, these included the following opportunities for outreach and input:

A project online planning system (https://oakland.isc-cemp.com)

Email notices describing the planning process made available to the Advisory Committee and municipal/school officials

Online and hardcopy survey provided to the Advisory Committee, municipal/school officials, and the general public (http://oakland.preparedness.sgizmo.com/s3/)

A series of Webinars to introduce the mitigation planning process to local and school officials.

Four (4) workshops held strategically throughout the County for the identification and prioritization of hazards, hazard mitigation strategies and Action Plans.

Creation and distribution of online forms so county, municipal, and school stakeholders could easily submit local hazard risk concerns and mitigation strategies.
o Hazard Form: https://integratedsolutions.wufoo.com/forms/khx8k751tbt3wg/

= New Mitigation Action Projects Form: https://integratedsolutions.wufoo.com/forms/qoOndg617ys5iw/
Email and phone communication with leaders and representatives from each of the communities, school districts and Advisory Committee.

Telephone and face-to-face interviews with leaders and representatives from the County, municipalities, and public school districts.
Three (3) public meetings were held throughout the County during the month of October
Copies of the draft plan were made available for review and comment on the Oakland County web site.

County Participation

The Oakland County Homeland Security Division provided contract administration, participation on the Advisory Committee, local matching funds for the development of this Plan (in the
form of staff salaries and direct expenses), Geographic Information System (GIS) data, technical and regional information, meeting facilities and printing and duplication services.
Oakland County continued to be instrumental in preparing county maps and data, providing a meeting location for the Advisory Committee, and coordinating various Oakland County
departments. Oakland County is responsible for utilization, updating and oversight of the Plan and supporting local units of government with grant funding.

Advisory Committee

A project Advisory Committee was formed to provide input on the hazards and mitigation options applicable to Oakland County and to oversee the 2017 Oakland County HMP Update.
The Advisory Committee was made up of people who assisted in the previous plan, as well as new members. The existing Oakland County Local Emergency Planning Committee
(LEPC) made up the core of the Advisory Committee. Additional stakeholders within Oakland County were also invited to participate. The Advisory Committee participated in the
hazard identification and risk assessment, determined Plan goals and objectives, evaluated mitigation alternatives and prepared the final Action Plans through a series of workshops
and surveys.

Community Representatives

Representatives from each of the 62 municipalities coordinated community input and met with project staff to discuss hazard identification, mitigation options and community-specific
vulnerabilities. The communities also evaluated the status of the 2012 Plan goals, hazards and mitigation strategies. Based on availability, individual community representatives were
composed of the municipality’s Emergency Management Coordinator (EMC), fire and police personnel, and/or community leaders (mayor, township supervisor, etc.) for each of the 62
municipalities.

Community representatives were kept informed on the planning progress through the online planning system, webinars and email correspondence, and were invited to comment on the
Draft Plan posted on the web site. Community representatives received an initial announcement concerning the project, emails outlining various methods of participating in the project,
and access to the draft Plan. A list of community representatives that participated is included in Volume II.

Table 2: Oakland County Plan Participation Documentation
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Jurisdiction Attended Mtg/Webinar|New Action(s) Submitted| Old Actions Updated|Other Outreach Efforts: Conference Call| Other Outreach Efforts: Direct Email| Participated in Plan Update

Bloomfield Hills City Yes No Yes 11/20, 11/29 11/15/2017 Yes
Keego Harbor City No Yes Yes 11/13/2017, 12/11/2017 11/13/2017 Yes
Pleasant Ridge City Yes Yes Yes 11/14/2017 11/14/2017 Yes
Sylvan Lake City No Yes Yes 11/20/2017 11/14, 11/20 Yes
Addison Twp Yes Yes Yes 11/20, 11/27 Yes
Auburn Hills City Yes Yes Yes 11/15/2017 Yes
Berkley City Yes Yes Yes 11/15/2017 Yes
Beverly Hills Village Yes Yes Yes Yes
Smggzm Farms Yes Yes Yes Yes
Birmingham City No Yes Yes 11/13/2017 11/13/2017 Yes
Bloomfield Twp N/A N/A N/A Own Plan
Bloomfield Village N/A N/A N/A Own Plan
Brandon Twp Yes Yes Yes 11/20, 11/29 11/15/2017 Yes
Clarkston City Yes Yes Yes 11/20/2017 11/16/2017 Yes
Clawson City Yes Yes Yes Yes
Commerce Twp No Yes Yes 11/13/2017 Yes
Farmington City Yes Yes Yes 11/15/2017 Yes
Farmington Hills City Yes Yes Yes 11/27/2017 11/15/2017 Yes
Ferndale City Yes Yes Yes Yes
Franklin Village Yes Yes Yes Yes
Groveland Twp Yes Yes Yes 11/13/2017 11/13/2017 Yes
Hazel Park City Yes Yes Yes 11/13/2017 11/13/2017 Yes
Highland Twp Yes Yes Yes 11/13/2017 11/13/2017 Yes
Holly Twp Yes Yes Yes Yes
Holly Village Yes Yes Yes 11/13/2017 11/13/2017 Yes
Huntington Woods City Yes Yes Yes Yes
Independence Twp Yes Yes Yes 11/20/2017 11/16/2017 Yes
Lake Angelus City Yes Yes Yes 11/14/2017 11/14/2017 Yes
Lake Orion Village Yes Yes Yes 11/20/2017 11/15/2017 Yes
Lathrup Village City Yes Yes Yes 11/20/2017 11/15/2017 Yes
Leonard Village Yes Yes Yes 11/20/2017 Yes
Lyon Twp Yes Yes Yes 11/20/2017 11/15/2017 Yes
Madison Heights City Yes Yes Yes 11/20/2017 11/15/2017 Yes
Milford Twp Yes Yes Yes 11/20, 11/21 11/15/2017 Yes
Milford Village Yes Yes Yes Yes
Northville City Yes Yes Yes Yes
Novi City Yes Yes Yes Yes
Novi Twp Yes Yes Yes 11/14/2017 11/14/2017 Yes
Oak Park City Yes Yes Yes 11/14, 11/20 11/20/2017 Yes
Oakland Twp Yes Yes Yes 11/14/2017 11/14/2017 Yes
Orchard Lake City Yes Yes Yes 11/15/2017 Yes
Orion Twp Yes Yes Yes 11/14/2017 11/14/2017 Yes
Ortonville Village Yes Yes Yes 11/20, 11/29 11/15/2017 Yes
Oxford Twp Yes Yes Yes 11/16/2017 Yes
Oxford Village Yes Yes Yes 11/16/2017 Yes
Pontiac City Yes Yes Yes 11/20/2017 Yes
Rochester City Yes Yes Yes Yes
Rochester Hills City Yes Yes Yes Yes
Rose Twp Yes Yes Yes 11/20/2017 11/15/2017 Yes
Royal Oak City N/A N/A N/A Own Plan
Royal Oak Twp Yes Yes Yes 11/14/2017 11/14/2017 Yes
South Lyon City Yes Yes Yes Yes
Southfield City Yes Yes Yes 11/15/2017 Yes
Southfield Twp Yes Yes Yes 11/20/2017 11/15/2017 Yes
Springfield Twp Yes Yes Yes 11/15/2017 Yes
Troy City Yes Yes Yes 11/29/2017 Yes
Walled Lake City Yes Yes Yes 11/20/2017 11/15/2017 Yes
Waterford Twp Yes Yes Yes 11/20, 11/30 Yes
West Bloomfield Twp Yes Yes Yes 11/14/2017 11/14/2017 Yes
White Lake Twp Yes Yes Yes 11/15/2017 11/15/2017 Yes
Wixom City Yes Yes yes 11/20/2017 11/15/2017 Yes
yﬁlavge:ne Lake Yes Yes Yes 11/20/2017 Yes

School District Representatives

Emergency planning and response personnel and/or safe school representatives for each of Oakland County's 28 public school districts and 2 public universities were contacted and
interviewed by project staff. Each school representative was asked to identify hazards associated with the school district and ways in which those hazards could be mitigated. As a
historical note, the schools were not included in the 2005 Plan since public school districts were not considered separate government agencies when the 2005 Plan was written;
therefore, no evaluation of past goals, hazards or mitigation strategies was conducted at that time. However, schools were invited to participate in the 2012 and 2017 Plan. A list of the



school district representatives is included in Volume llI.
Public Outreach

Three public meetings were held throughout the County during the month of October and November 2017. The first public meeting was held at Oakland County International Airport on
October 17, 2017 from 6 p.m. to 8 p.m. Another public meeting was held October 23, 2017 at the Farmington Hills Fire Station #5 from 6 p.m. to 8 p.m. The final public meeting was held
on November 1, 2017 at the Oakland County Homeland Security Division from 7 p.m. to 9 p.m. The purpose of the meetings was to share and validate the hazard risk findings, receive
public input on important mitigation initiatives, and to provide an overview of the project, discuss the processes and purposes of the planning process and resulting HMP and to provide
the project contacts and web links to individuals who wanted to receive further information, or to provide input, regarding the Plan and planning process.

The public meetings were publicized with advertisements in the Oakland Press and by e-mail sent to members of the Advisory Committee and municipal/school stakeholders. Invites
were also sent to key community groups. Copies of public meeting materials and outreach efforts are provided in Appendix B.

Other Stakeholders

In addition to involving representatives of regional agencies and neighboring communities as part of the project Advisory Committee, the following stakeholders were invited to provide
input on the draft Plan:

American Red Cross — Southeastern Michigan Chapter
Michigan State University Cooperative Extension Service
Oakland County Water Resources Commissioner’s Office
Road Commission for Oakland County

Oakland County Planning and Economic Development Services
Oakland County Health Division

Oakland County Sheriff's Office

Friends of the Rouge

Clinton River Watershed Council

Huron River Watershed Council

Genesee County LEPC

Lapeer County LEPC

Livingston County LEPC

Macomb County LEPC

St. Clair County LEPC

Washtenaw County LEPC

Wayne County LEPC

U.S. Geological Survey

U.S. Army Corps of Engineers

National Weather Service

Southeast Michigan Council of Governments (SEMCOG)



1.4.4 Plan Activities
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Online Planning System

One of the key features of the Online Planning System was the ability to provide real-time access to the plan and to allow stakeholders to comment on
key sections (https://oakland.isc-cemp.com). Advisory Committee members and municipal/school stakeholders were given access to the system.
Comments can be used to encourage collaboration for plan maintenance. The Comments tool allowed the user to make comments on any page
within the manual and mark the comment as an observation or feedback. Comments for pages were visible to all administrators and users who had
editing privileges for the specific page.

To make a comment, users were instructed to click on the Comment link on the bottom of the content page and a pop-up box would appear. The
person used the drop-down box to designate whether the comment was a Feedback or an Observation. After entering the comment, they clicked the
Send Comments button to submit.

The comment would appear after the page refreshes (if user is allowed to view comments). An email notification was sent to users who were
designated to receive comment notification.

Figure 3: Online Planning System
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Surveys

A hazard mitigation and preparedness questionnaire was developed to gauge household preparedness for all hazards and the level of knowledge of
tools and techniques that assist in reducing risk and loss. This questionnaire was designed to help identify areas vulnerable to one or more hazards.
The answers to its questions helped guide the Advisory Committee in prioritizing hazards of impact and in selecting goals, objectives and mitigation
strategies. The 30-question survey reached 1,150 residents and resulted in 854 completed responses. On average, it took respondents 16 minutes
to complete the survey. Advisory Committee members, community and school representatives, and the public were asked to rate each of the hazards
in terms of perceived risk. They were also asked to rate “mitigation importance” for each of the identified hazards in the plan. Information from this
survey was used to inform the hazard risk prioritization process.

The complete questionnaire and a summary of its findings can be found in Appendix D and E. The online version of the questionnaire can be
accessed at: http:/oakland.preparedness.sgizmo.com/s3/

Figure 4: Online Questionnaire
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2017 Oakland County and Municipality Hazard Mitigation
Questionnaire

Instructions
To Whom It May Concemn

Oakland County and participating municipalities are conducting a study o better understand the preparedness needs and risk perceptions of its residents. To do
50, @ questionnaire has been distributed throughout the county, and you have been selecled 1o participate. Your feedback is greatly needed and apprecialed!

The questionnaire should only take about 10 minutes to complete. All responses will be kept confidential, and your participation is strictly voluntary. Your input
will enable the County and participating municipalities to better serve you

DEADLINE
Please complete the survey by November 1, 2017.

Thank you for your participation.

If you have any questions, please contact: Oakland County Homeland Security Division {248.858.5300)

DEFINITIONS

Hazard Mitig : The purp of hazard mitig Is to identify policies and actions that can be Implemented over the long term to
reduce risk and future losses. Mitig forms the fora y's long-term strategy to reduce disaster losses and break the cycle of

disaster damage, reconstruction, and repeated damage.

Advisory Committee Meetings
The Advisory Committee met four (4) times between May and December 2017, in a series of meetings.

Meeting agendas and attendance logs can be found in Appendix B of this document. All Advisory Committee meeting times and locations were sent
via e-mail and with follow-up phone calls, as needed. See Appendix B for a copy of Agendas, meeting materials, and photos of the meetings.

Webinars

Multiple Webinars were conducted between August 29, 2017 and September 8, 2017. In total, seven (7) webinars were offered to municipal and
school district representatives. Webinars lasted about 1 hour. The purpose of these webinars was to provide stakeholders with an orientation to the
mitigation planning process, and to provide a brief tutorial on the online planning system so municipal and school stakeholders could access their
community or school district’s portion of the plan.

Workshops

Four (4) workshops held strategically throughout the County for the identification and prioritization of hazards, hazard mitigation strategies and Action
Plans. The workshops were specifically geared for municipal and school district stakeholders. Specifically, participants validated the County’s risk
assessment findings, described specific hazard risks and concerns for their own communities and schools, updated existing mitigation
actions/strategies from the 2005 and 2012 Plan, and worked with their local planning team to identify new mitigation initiatives. Through a
combination of ranking exercises, worksheets and discussion, workshop participants evaluated hazard risk results; evaluated the 2012 Plan goals,
objectives, mitigation strategies, Action Plans and rankings; identified goals and objectives for the 2017 Oakland County HMP Update and selected
options for mitigating specific hazards to be included in this Plan.

Participants were encouraged to bring their local planning team, which included the following:

Building Code Enforcement

City Management/County Administration
Emergency Management

Fire Department/District

Floodplain Administration

Geographic Information Systems
Parks and Recreation
Planning/Community Development
Public Works

Storm water Management
Transportation (Roads and Bridges)
City Council/Board of Commissioners
Planning Commission
Planning/Community Development
Regional/Metropolitan Planning Organization(s)
City/County Attorney’s Office
Economic Development Agency

Local Emergency Planning Committee
Police/Sheriff's Department

Sanitation Department

Tax Assessor’s Office



Fire Control District

School District(s)
Transit Authority
Utility Districts

Special Districts and Authorities
Airport, Seaport Authorities

Flood Control District

Workshops were held at the following locations:

Tuesday, October 17th

Oakland International Airport
6500 Highland Rd.
Waterford Ml 48327

Local/School Emergency
Management Team 2pm to 4
pm
Public Meeting 6 pm to 8 pm

Wednesday, October
18th

Independence Twp Fire
Station 1
6500 Citation Dr.
Clarkston MI 48346

Local/School Emergency
Management Team 2 pm to 4
pm

Monday, October 23rd

Farmington Hills Fire Station 5
21455 W. 11 Mile Rd
Farmington Hills MI 48336

Local/School Emergency
Management Team 2 pm to 4
pm
Public Meeting 6 pm to 8 pm

Tuesday, October 24th

Baker’s of Milford

Local/School Emergency

2923 S. Milford Rd.
Milford MI 48381

Management Team 2 pm to 4
pm

The agenda, meeting materials and photos are presented in Appendix B and C.
Community Meetings and Outreach

Representatives from each community in Oakland County were contacted to identify hazards of particular concern to that community and to evaluate
the status of the 2012 mitigation strategies and goals. Local community concerns regarding individual hazards may be based on the history of hazard
occurrence, potential for future hazard occurrence, consequence(s) of the hazard or hazards that are highlighted in community mitigation goals and
objectives.

1. Initial e-mail/phone contact: A representative for each community, typically the emergency management coordinator, was identified as the initial
contact. The individual was contacted to confirm their community's participation and was asked to identify other individuals within the community
that should also participate in discussion involving hazard mitigation.

2. Telephone interviews and meetings (Workshops and Webinars) with the community representatives: Project staff contacted representatives
from each community to identify and discuss locally significant hazards and preferred mitigation strategies. Meeting participation varied, but
typically included the police and/or fire chief or local emergency management coordinator; the mayor, township supervisor, or village president
and/or the leaders of one or more other municipal department. A list of meeting participants for each community is included in Volume Il and IlI.

3. To further facilitate municipal and school district participation, the creation and distribution of online forms so county, municipal, and school
stakeholders could easily submit local hazard risk concerns and mitigation strategies were created and distributed.

¢ Hazard Form: https://integratedsolutions.wufoo.com/forms/khx8k751tbt3wa/
o New Mitigation Action Projects Form: https://integratedsolutions.wufoo.com/forms/qgoOndg617ys5Iw/
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1.4.5 Plan Adoption
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Formal adoption of a Hazard Mitigation Plan is required for FEMA for approval. The Draft Plan was provided to members of the project Advisory
Committee. Copies of the Draft Plan were also provided to each municipality in Oakland County, to other stakeholders and the public via the Oakland
County Homeland Security Division website. Comments received on the Draft Plan are included in Appendix D.

Upon completing the comment/review period, the plan was submitted to the Michigan State Police, for review and comment. Following the State’s
review, the plan was submitted to FEMA for their review and conditional approval.

Upon FEMA review and conditional approval, the Plan was presented to the Oakland County Board of Commissioners for approval and adoption.
The Oakland County Hazard Mitigation Plan was formally adopted by the Oakland County Board of Commissioners on [Insert Date of Adoption]. A
copy of the County’s resolution is included in Appendix G.

FEMA and the Michigan State Police also require that all multi-jurisdictional Plans be adopted, in whole or in part, by individual municipalities within
the planning area. Municipal officials were informed of this requirement by letter and during the face-to-face interviews. A sample resolution of
adoption was provided to each community by mail with a letter announcing the availability of the Draft Plan for review. Information regarding local
hazard priorities and local hazard mitigation strategies is included in separate subsections of the Plan so that each community may readily reference
and adopt sections specific to their municipality. The communities listed in Table 2 have adopted this Plan, either in whole or in part, as indicated.
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1.4.6 Plan Maintenance
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Oakland County Homeland Security Division staff and the Oakland County Local Emergency Planning Committee (LEPC) will periodically review the
Plan for required changes. Plan evaluation and maintenance is the responsibility of the Oakland County Homeland Security Division. Reviews of the
hazard priorities, mitigation strategies and Action Plans will be conducted as necessary to maintain consistency with changes in the community,
hazard history, and goals and objectives of Oakland County.

Changes constituting a substantive revision to the Plan will require that the new Plan be provided to the Oakland County Board of Commissioners,
and the individual communities participating in the Plan, for approval and re-adoption.

The Plan must be updated and approved by FEMA within 5 years of the previous Plan's approval for Oakland County and Oakland County
communities and school districts to remain eligible for pre-disaster and post-disaster funding. Please refer to the Plan Maintenance and
Implementation section for additional information regarding this process.
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1.4.7 Community Adoption

Published 9/18/2018 14:49 by Tracey McGee
Table 3: Community Adoption

Addison, City of

Resolution to adopt Hazard Mitigation Plan

Auburn Hills, City of Resolution to adopt Hazard Mitigation Plan 8/13/18
Berkley, City of Resolution to adopt Hazard Mitigation Plan 8/13/18
Beverly Hills, Village of Resolution to adopt Hazard Mitigation Plan

Bingham Farms, Village of Resolution to adopt Hazard Mitigation Plan 7/23/18
Birmingham, City of Resolution to adopt Hazard Mitigation Plan

Bloomfield Hills, City of Resolution to adopt Hazard Mitigation Plan

Bloomfield, Township of Resolution to adopt Hazard Mitigation Plan

Bloomfield, Village of Resolution to adopt Hazard Mitigation Plan

Brandon, Township of Resolution to adopt Hazard Mitigation Plan 8/13/18
Clarkston, City of Resolution to adopt Hazard Mitigation Plan

Clawson, City of Resolution to adopt Hazard Mitigation Plan 8/21/18
Commerce, Township of Resolution to adopt Hazard Mitigation Plan

Farmington, City of Resolution to adopt Hazard Mitigation Plan 8/20/18
Farmington Hills, City of Resolution to adopt Hazard Mitigation Plan

Ferndale, City of Resolution to adopt Hazard Mitigation Plan

Franklin, Village of Resolution to adopt Hazard Mitigation Plan

Groveland, Township of Resolution to adopt Hazard Mitigation Plan

Hazel Park, City of Resolution to adopt Hazard Mitigation Plan

Highland, Township of Resolution to adopt Hazard Mitigation Plan

Holly, Township of Resolution to adopt Hazard Mitigation Plan

Holly, Village of Resolution to adopt Hazard Mitigation Plan 8/14/18
Huntington Woods, City of Resolution to adopt Hazard Mitigation Plan

Independence, Township of Resolution to adopt Hazard Mitigation Plan

Keego Harbor, City of Resolution to adopt Hazard Mitigation Plan

Lake Angelus, City of Resolution to adopt Hazard Mitigation Plan

Lake Orion, Village of Resolution to adopt Hazard Mitigation Plan 8/14/18
Lathrup Village, City of Resolution to adopt Hazard Mitigation Plan 7/23/18
Leonard, Village of Resolution to adopt Hazard Mitigation Plan 8/13/18
Lyon, Township of Resolution to adopt Hazard Mitigation Plan

Madison Heights, City of Resolution to adopt Hazard Mitigation Plan

Milford, Township of Resolution to adopt Hazard Mitigation Plan 8/15/18
Milford, Village of Resolution to adopt Hazard Mitigation Plan 7/16/18
Northville, City of Resolution to adopt Hazard Mitigation Plan 8/20/18
Novi, City of Resolution to adopt Hazard Mitigation Plan

Novi, Township of Resolution to adopt Hazard Mitigation Plan

Oakland, Township of Resolution to adopt Hazard Mitigation Plan 8/14/18
Oak Park, City of Resolution to adopt Hazard Mitigation Plan 8/27/18
Orchard Lake, City of Resolution to adopt Hazard Mitigation Plan

Orion, Township of Resolution to adopt Hazard Mitigation Plan 8/6/18
Ortonville, Village of Resolution to adopt Hazard Mitigation Plan

Oxford, Township of Resolution to adopt Hazard Mitigation Plan

Oxford, Village Resolution to adopt Hazard Mitigation Plan

Pleasant Ridge, City of Resolution to adopt Hazard Mitigation Plan

Pontiac, City of Resolution to adopt Hazard Mitigation Plan

Rochester, City of Resolution to adopt Hazard Mitigation Plan

Rochester Hills, City of Resolution to adopt Hazard Mitigation Plan 7/30/18

Rose, Township of

Resolution to adopt Hazard Mitigation Plan

Royal Oak, City of

Resolution to adopt Hazard Mitigation Plan
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Royal Oak, Township of

Resolution to adopt Hazard Mitigation Plan

Southfield, City of

Resolution to adopt Hazard Mitigation Plan

South Lyon, City of Resolution to adopt Hazard Mitigation Plan 9/10/18
Southfield, Township of Resolution to adopt Hazard Mitigation Plan 7/10/18
Springfield, Township Resolution to adopt Hazard Mitigation Plan 8/9/18
Sylvan Lake, City of Resolution to adopt Hazard Mitigation Plan

Troy, City Resolution to adopt Hazard Mitigation Plan

Walled Lake, City Resolution to adopt Hazard Mitigation Plan

Waterford, Township of Resolution to adopt Hazard Mitigation Plan

West Bloomfield, Township of Resolution to adopt Hazard Mitigation Plan

White Lake, Township of Resolution to adopt Hazard Mitigation Plan

Wixom, City of Resolution to adopt Hazard Mitigation Plan

Wolverine, Village of Resolution to adopt Hazard Mitigation Plan 7/11/18




1.5 Community Profile

Published 1/11/2018 12:41 by Daiko Abe
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1.5.1 Historical Overview

Published 7/5/2018 15:30 by Nathaniel Marlette

The earliest inhabitants of the area were Native Americans of the Ottawa, Ojibwa, and Potawatomi Tribes. Many of Oakland County's main
transportation routes originated from Native American trails such as the Saginaw Trail (Woodward Avenue), Shiawassee Trail (Orchard Lake Road)
and Grand River Trail (Grand River Avenue).

In 1818, a group of men from Detroit and Macomb County formed the Pontiac Company with intent to purchase land and establish a town within
Oakland County. Later that same year, a group of professionals and businessmen from Detroit surveyed the area and reported on Oakland County’s
abundant natural resources.

On January 12, 1819, Oakland County was officially organized by proclamation of Governor Lewis Cass. The Oakland County seat was established
in Pontiac, with financial and property contributions from the Pontiac Company. Oakland County was divided into 2 townships, Oakland Township in
the north and Bloomfield Township in the south. By 1827, Oakland County was further divided to encompass 5 townships with the addition of
Farmington, Troy and Pontiac Townships.

The first official census of Oakland County was conducted in 1820 and reported a population of 330 people. The population quickly grew within the
next 10 years to include 4,911 people in 1830. By 1870, Oakland County, population 40,867, was the fifth largest in the state. The 2010 U.S. Census
reported 1,202,362 residents, which is second in Michigan only to Wayne County. According to Census projections, Oakland County is the thirty-third
(33rd) most populous County in the United States with an estimated population of 1,243,970 people in 2016.

United States Census Bureau website, https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=PEP_2016_PEPANNRES&src=pt, About United States County Populations, visited June
14,2017
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1.5.2 Geography and Climate

Published 7/5/2018 15:32 by Nathaniel Marlette

Oakland County covers approximately 907 square miles and is located in southeast Michigan, north of Wayne County and west of Macomb County.
The topography of Oakland County ranges from flat to gently rolling. Oakland County contains the headwaters for 5 major river systems or
watersheds.

Weather in Oakland County is consistent with non-coastal areas of southeastern Michigan. Table 3 provides average monthly weather conditions in
Oakland County from 2012 - 2016 as published by the National Climatic Data Center.

*Note: Consistent data could not be found for average snowfall from 2012 - 2016. Data for average snowfall in Table 3 reflects averages up to
2012.

Table 4. Oakland County Temperature and
Precipitation Averages

Average Daily Av.er.ag(_a e

Month Temperature (Fo) Pre_upltauon Slnovvfall

(inches) (inches)
January 23.08 1.39 7.9
February 22.06 794 7.3
March 35.64 1.34 5.8
April 45.52 2.73 1.6
May 60.4 3.06 0.0
June 68.06 3.14 0.0
July 72.14 3.42 0.0
August 70.7 3.39 0.0
September 63.58 2.68 0.0
October 51.68 2.39 0.1
November 39.4 1.45 2.5
December 30.98 1.41 8.1
ﬁg:;‘l‘a””‘ve 486 27.19 333

Source: National Oceanic and Atmospheric Administration
Data Center, www.ncdc.noaa.gov, Pontiac Michigan, June 2017.

Figure 5. Watersheds
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1.5.3 Land Use Patterns
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Although Oakland County's Planning and Economic Development Services Department provides a variety of planning tools and services, Oakland
County does not exercise land use or zoning control. Instead, each of the individual cities, townships and villages in Oakland County are zoned and
exercise their own control regarding land use planning and permitting. The exception is the Village of Bloomfield which is a subdivision within
Bloomfield Township and not a separate political jurisdiction.

The current major land use in Oakland County is single-family residential followed by parks and recreational lands and open space. Since 1990, the
land use category that has exhibited the greatest acreage increase has been single-family residential. The greatest decline exhibited has been in
agricultural acreage. The Land Use Patterns and Trends table below details land use/land cover in Oakland County.

The increase in single-family residential land use is mirrored by Oakland County’s housing characteristics. 2016 American Community Survey, 68.7%
of Oakland County’s housing units consist of single-family detached homes and 22.0% consist of multiple family housing units. The median home
value of owner-occupied housing units in Oakland County is approximately $191,500 and the median gross rent is $968 per rental unit per month.
Approximately 6.8% of all housing units in Oakland County are vacant.

Table 5. 2000 to 2008 Land Use Patterns & Trends

Land Use Types 2000 Acres 2008 Acres Change
Single-Family 218,285 313,547 95,262
Multiple-Family 12,608 7,369 -5,239
Commercial 19,655 26,589 6,934
Governmental/Instrumental 13,711 26,014 12,303
Industrial 18,961 29,442 10,481
Transportation, Communication and Utility 9,917 60,623 50,706
Park, Recreation, and Open Space 22,789 66,314 43,525
Agriculture 42,920 21,005 -21,915
Other 193,302 832 NA
Water 28,310 28,895 585
Total Acres 540,458 580,628 170

Source: Southeast Michigan Council of Governments, www.semcog.org. Community Profile for OaklandCounty, viewed June 15, 2017

Census Reporter, https://censusreporter.org/profiles/05000US26125-oakland-county-mi/, viewed June 15, 2017


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574719
https://censusreporter.org/profiles/05000US26125-oakland-county-mi/

1.5.4 Transportation Network

Published 7/5/2018 15:40 by Nathaniel Marlette

There are approximately 7,343 miles of public roads within Oakland County. Oakland County roads are maintained by the Road Commission for
Oakland County. This Road Commission is charged with maintaining over 2,700 miles of county roads, 230 miles of state highway and approximately
1,500 county, city, and state traffic signals in Oakland County. Portions of the County road system are also maintained by the Michigan Department of
Transportation and some municipalities.

The Suburban Mobility Authority for Regional Transportation (SMART) provides bus service to 54 fixed routes throughout Oakland, Wayne and
Macomb Counties. SMART buses run 7 days per week, 22 hours per day and provide 12 million rides per day. SMART also provides specialized
services to the elderly and handicapped.

Oakland County has 3 first-class airports: Oakland County International Airport, Oakland Southwest Airport and Oakland Troy Airport. The Oakland
County International Airport is designated a general aviation reliever airport that serves individuals, business and industry. It is the world's 13th busiest
general aviation airport with approximately 128,766 takeoffs/landings per year. Over 554 aircraft are based at the airport. The Oakland Southwest
Airport is a public airport located in Hudson, Michigan, and services southwest Oakland County. Approximately 59 aircraft are based at the airport,

54 of which are single engine planes. Oakland Troy Airport is used by private, corporate and charter aircraft. Approximately 103 aircraft are based at
the airport, of which 92 are single engine planes and five are helicopters. Charter passenger, air freight, aircraft maintenance and fueling are
available on the field.

Passenger rail service is provided by Amtrak with stations located in Pontiac, Birmingham, and Royal Oak. The rail service connects to Detroit, which
further connects passengers to numerous cities throughout the country. Freight rail lines are located throughout Oakland County and are operated by
Canadian National Railway and CSX Transportation.

Figure 6: Transportation Networks
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SEMCOG, http://www.semcog.org/Community-Profiles#Transportation, viewed June 15, 2017.

Oakland County Road Commission, http://www.rcocweb.org/27/About-Us, viewed June 15, 2017.

SMART, http://www.smartbus.org/aboutus/overview/Pages/default.aspx, viewed June 15, 2017.
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Oakland County, http://www.oakgov.com/aviation/,viewed June 15, 2017.
Ibid.

Air Nav, www.airnav.com/airport/Y47, viewed June 15, 2017.

Air Nav, www.airnav.com/airport/KVLL, viewed June 15, 2017.

Oakland County, http://accessoakland.oakgov.com/datasets/oc-railroad, viewed June 15, 2017.
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1.5.5 Population and Demographic Characteristics
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Oakland County is the second most populous county in Michigan. Population projections estimate that in 2035 the population will increase
approximately 10% above 2010 U.S. Census values. The following tables contain demographic information for Oakland County, as provided by the
Southeast Michigan Council of Governments (SEMCOG), 2010 U.S. CensusBureau and 2015 American Community Survey.

Table 6. 1990 through 2035 Oakland County Population Projection

Population Count/Projection

1990 1,083,592
2000 1,194,156
2010 1,202,362
2020 1,218,449
2035 1,232,672

Source: SEMCOG, viewed June 15, 2017

Table 7. 2016 Household Characteristics

Total Housing Units 533,097
Households (Occupied Units) 496,727 93.2
Family Households 321,879 64.8
Family Households with Own Children Under 18 138,587 27.9
Average Household Size 2.46 -

Source: 2016 American Community Survey, viewed December 14, 2017

Table 8: 2016 Oakland County Age, Gender, and Race Statistics

Total Population 1,235,215 100.0
Age
Under 5 Years 68,130 5.5
5t0 9 Years 74,219 6.0
10 to 14 Years 79,556 6.4
15t0 19 Years 80,087 6.5
20to 24 Years 72,466 5.9
2510 34 Years 153,031 12.4
35to 44 Years 159,762 12.9
45 to 54 Years 188,161 15.2
55 to 59 Years 93,929 7.6
60 to 64 Years 79,927 6.5
65 to 74 Years 107,043 8.7
75 to 84 Years 52,645 4.3
85 Years and Over 26,259 2.1
Race
Non-Hispanic 1,188,732 96.2
White 937,568 75.9
Black or African-American 170,742 13.8
Asian 80,680 6.5
Multi-racial 33,360 2.7
Other 9,390 .8
Hispanic 46,483 3.8

Source: 2016 U.S. Census Bureau, viewed June 15, 2017
Source: SEMCOG, viewed June 15, 2017

Table 9. 2016 School Enroliment
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Population 3 Years and Over Enrolled 312,733 100.0
Nursery School, Preschool 19,939 6.4
Kindergarten 13,619 4.4
Elementary School (grades 1-8) 123,217 39.4
High School (grades 9-12) 69,323 22.2
College or Graduate School 86,636 27.7

Source: 2016 American Community Survey, viewed December 14, 2017

Table 10. 2016 Educational Attainment

e | Number | percem |

Population 25 Years and Over 860,757 100.0
Less than 9th Grade 18,343 2.1
9th to 12th Grade, No Diploma 37,959 4.4
High School Graduate 167,959 195
Some College, No Degree 182,857 21.2
Associate's Degree 66,118 7.7
Bachelor's Degree 221,412 25.7
Graduate or Professional Degree 166,109 19.3

Source: 2016 American Community Survey, viewed December 14, 2017

Table 11: 2016 Disability Status of the Civilian

Total Civilian Noninstitutionalized 1,229,304 100.0
With a Disability 143,237 11.7
Under 5 Years 68,121 100.00
With a Disability 812 1.2
5to 17 Years 204,829 100.00
With a Disability 10,356 5.1
18 to 34 Years 253,222 100.00
With a Disability 15,308 6.0
3510 64 Years 520,670 100.00
With a Disability 56,735 10.9
65to 74 Years 106,431 100.00
With a Disability 23,556 22.1
75 Years and Over 76,031 100.00
With a Disability 36,470 48.0

Table 12. 2016 Language Spoken at Home

[ Suber [ Number | Percent |

Population 5 Years and Over 1,167,085 100.0
English Only 997,467 85.5
Language Other than English 169,618 145
Spanish 29,923 2.6
Other Indo-European Languages 62,165 5.3
Asian and Pacific Islander Languages 43,429 3.7
Other Languages 34,101 2.9

Source: 2016 American Community Survey, viewed December 14, 2017

Figure 7: Population Density



T Crovstind Brndnn
Townshig Tomwrnirin

| =
Toamgtip
e
Femman -~
A

The itlarmation grewded herewiEn Tas bees comped From roconded doeds, alats, L man, survers and olicr < cecords
B 15 700 3 egaly Tecorced mas or sereey #d 5 A0t intended 10 e used #5 0ne. Users should coasa it e information sources mentioned 3bove Wi questions arse,

2016 Population Density
Daokland County

- I —
Number of People Per Square Mile
-
s / -
0-1,800
ECONOMIC DEVELOPMENT
1,801 3,600 & COMMUNITY AFFAIRS
A B 3601 - 5,400 Exccutve Office Building
L Bropas Pattesson Coanty Exexulive
I 5.400 - 10,000 i) Poatiac Lake Rosd, By S1W
e, ford, MI &B1TE-D41.
(73 MapCrested on December 8, 2017 I 0000 sy
?’ i H r o www Aclvan oge Dokl ©om

Source: Oakland County, Ml

U.S. Census Bureau, https:/factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=bkmk, viewed June 15, 2017.

SEMCOG, http://www.semcog.org/Community-Profiles, viewed June 15, 2017.

American Community Survey, US Census Bureau, viewed August 15, 2017
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1.5.6 Economic Characteristics

Published 7/5/2018 16:10 by Nathaniel Marlette

According to the SEMCOG 2040 Forecast produced in 2012, there were approximately 901,219 jobs within Oakland County as of 2015. Based off of
U.S. Census Bureau estimates, approximately 80% of the Oakland County population is over 16 years of age with 66% of that population in the
workforce.

Table 13: Industries

Industry Number | Percent
Agriculture, forestry, fishing and hunting, and mining 1,601 0.3%
Construction 24,315 3.9%
Manufacturing 113,152 18.3%
Wholesale trade 16,202 2.6%
Retail trade 62,192 10.0%
Transportation and warehousing, and utilities 17,566 2.8%
Information 12,767 2.1%
Finance and insurance, and real estate and rental and leasing 47,726 7.7%

Professional, scientific, and management, and administrative and
waste management services

Educational services, and health care and social assistance 140,927 22.8%

87,708 14.2%

Arts, entertainment, and recreation, and accommodation and food 52857 8.5%

services

Other services, except public administration 24,922 4.0%
Public administration 17,138 2.8%
Total (Employed Civilian population over age 16) 619,073 100%

Source: Table DP03 2016 American Community Survey 5-Year Estimates

Table 14: Household Income

Income Number Percent
Less than $10,000 26,372 5.3%
$10,000 to $14,999 18,287 3.7%
$15,000 to $24,999 40,393 8.2%
$25,000 to $34,999 39,878 8.1%
$35,000 to $49,999 59,411 12.0%
$50,000 to $74,999 85,151 17.3%
$75,000 to $99,999 63,752 12.9%
$100,000 to $149,999 81,666 16.5%
$150,000 to $199,999 36,993 7.5%
$200,000 or more 41,586 8.4%
Median household income (dollars) 67,465 13.7%
Mean household income (dollars) 92,580 18.8%
Total Households 493,489 100%

Source: Table DP03 2015 American Community Survey 5-Year Estimates

SEMCOG, http://www.semcog.org/Data/apps/comprof/economy.cfm?cpid=2999, viewed June 22, 2017.
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1.5.7 Community Services/Organizations
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Natural gas service is provided to Oakland County customers by Consumers Energy, DTE Gas, and SEMCO. Those outside of natural gas service
areas and those using other heating fuels are serviced by AmeriGas, Ferrellgas, Hamilton's Propane, Northwest Energy and Oakland Fuels.
Electrical service is provided by Consumers Energy and DTE Electric. The primary telephone service providers are AT&T, CenturyTel Midwest,
Frontier and Verizon North. Water and sewer services for a large portion of Oakland County are overseen by the Water Resources Commissioner's
Office.

Oakland County provides a number of services to residents through various agencies and departments, including the Office of the Water Resources
Commissioner, Homeland Security Division, Equalization, Health Division, Parks and Recreation, Planning and Economic Development Services
and the Oakland County Sheriff's Office. Many of the County’s services operate from the Oakland County government campus at 1200 North
Telegraph Road in Pontiac, Michigan.

Oakland County is served by 28 school districts. Also within Oakland County are multiple colleges and universities. Additional learning resources are
provided through public library services throughout the County.

Oakland County has an extensive Parks and Recreation Department which maintains 13 County parks. The County is also home to numerous
festivals such as the annual Arts, Beats and Eats; Renaissance Festival and the Woodward Dream Cruise. Major shopping and entertainment venues
within the County include the Great Lakes Crossing Outlets, the Somerset Collection, Twelve Oaks Mall, the Suburban Collection Showplace, and the
DTE Energy Music Theatre.
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1.5.8 Critical Assets

Published 7/5/2018 16:21 by Nathaniel Marlette
Figure 8: Key Infrastructure and Assets
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The following list of the top critical assets was developed based on current and future land use in Oakland County, the nature of hazards which may
affect the County and the results of community input. The following facilities and infrastructure were identified as critical to providing essential products
and services to the general public, preserving the welfare and quality of life of the community and assuring public safety, emergency response and
disaster recovery. Changes to the critical assets list from the 2005 Plan included adding "other response facilities" to hospitals and removing natural
areas from the list. Natural areas are included under open spaces. The advisory committee voted on the following critical assets list during the plan

update process:

Central business districts
Commercial sites
Hospitals/other response facilities
Industrial sites

Open spaces

Public facilities

Residential areas

Roads, railroads and bridges
Schools and churches

Sports and entertainment venues
Utility facilities

Natural features are highly valued assets in Oakland County. Oakland County Planning and Economic Development Services has established a
priority ranking for all natural features to preserve the remainder of the County’s natural heritage. The purpose of establishing priority areas is to
maintain the economic, environmental, educational and recreational benefits that natural areas provide.

Additional assets, because of their increased vulnerability and/or importance to the community, are noted in this section of the plan. They include:

e Historical Sites
e Manufactured Housing

Figure 9: Fire Stations
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Figure 10: School Districts
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Figure 11: Administration-related Buildings
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Figure 12: Historical Sites and Districts
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Table 15: Historical Designations



Oakland County
Historic Designations

National Historic  National Register

Michigan State

REVISED
12/8/2017

Local Historic

Sommenity Landmarks of Historic Places Registasrlc.::sl-listoric District

Addison Township No No 2

Auburn Hills City No No 2

Berkley City No No 2

Beverly Hills Village No No 1

Bingham Farms  |Village No No No

Birmingham City No 3 2 Yes
Bloomfield Hills  |City 1 2 1

Bloomfield Township No 2 4

Brandon Township No No 1

Clarkston City No 1 No Yes
Hazel Park City No No No

Commerce Township No 1 8

Farmington Hills  |City No 3 29 Yes
Leonard Village No No No

Fenton No No No

Oak Park City No No No

Waterford Township No 1 5 Yes
Groveland Township No No No

Holly Township No 2 No

Lathrup Village City No 2 No Yes
‘Wixam City No No 3

Clawson City No No No

Huntington Woods|City No No 1 Yes
Independence Township No 1 2

Keego Harbor City No No No

Lake Angelus City No No No

Farmington City No 1 2 Yes
Ferndale City No No 2

Franklin Village No 2 4 Yes
Lyon Township No No 1

Madison Heights  |City No No No

Milford Township No 1 1

Milford Village No 3 6 Yes
Northville City No 1 No

Novi City No 1 1

Novi Township No No No

Holly Village No 3 3 Yes
Oakland Township No 3 2 Yes
Orchard Lake City No 1 3 Yes
Qrion Township No No 3

Lake Qrion Village No No 6 Yes
Oxford Township No 1 1

Ortonville Village No 1 1

Pleasant Ridge City No 2 No Yes

Oakland County REVISED
Historic Designations 12/8/2017
© P d o 0 e = = D

Oxford Village No No 8

Rochester Hills City No 3 5 Yes
Pontiac City No s 1 Yes
Rose Township No 1 1

Royal Oak City No 1 7 Yes
Royal Cak Township No No 1

South Lyon City No No 3

Southfield City No No 8 Yes
Southfield Township No No No

Springfield Township No No 1

Sylvan Lake City No No No

Troy City No 2 10 Yes
Rochester City No 2 7

Highland Township No 2 No

West Bloomfield  |Township No No No

White Lake Township No No 2

Walled Lake City No No 1 Yes
Wolverine Lake Village No No No

Total 1 64 159

Source: Oakland County, Ml

Figure 13: Manufactured Home Communities
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1.6 Hazard Profile & Risk Assessment

Published 7/5/2018 16:40 by Nathaniel Marlette

The Plan evaluated over 50 hazards during the 2017 Oakland County HMP Update. Hazards were identified using a combination of historical
research, surveys, workshops, community and public meetings, and the 2012 Plan. Based on this evaluation, specific hazards were identified as
requiring additional consideration, and therefore are the focus of this Mitigation Plan. These hazards were selected to represent both County-wide
and local community concerns. Evaluation of these hazards does not reduce the significance of a hazard event from any of the hazards evaluated, but
provides a method for Oakland County to focus mitigation activities and resources.

Some of the hazards were consolidated into similar groupings (e.g., all forms of infrastructure failure were ultimately combined). Per FEMA’s
mandate to address all natural hazards, the following natural hazards were not included because these hazards do not directly impact the County.
They are:

Hurricanes
Sea Level Rise
Storm Surge
Tsunami

While this section provides a detailed description and profile of each hazard, the analysis is provided at the county level. Specific hazard risks and
concerns for the municipalities and school districts are addressed in Volume Il and Volume llI of this Plan. The hazards that are addressed
in this section are:

Natural Hazards

Drought

Earthquake

Extreme Temperatures - Extreme Cold
Extreme Temperatures - Extreme Heat
Fire - Wildfires

Flooding - Riverine

Fog

Invasive Species

Subsidence - Natural

Thunderstorms - Hail

Thunderstorms - Lightning
Thunderstorms - Severe Wind
Tornadoes

Winter Hazards - Ice and Sleet

Winter Hazards - Snowstorms

Manmade/Technological Hazards

Criminal Acts - Vandalism and Arson
Criminal Acts - Mass Shootings

Fire - Scrap Tire

Fire - Structural

Flooding - Dam Failure

Flooding - Urban

Hazmat Incidents - Fixed Site

Hazmat Incidents - Transportation
Infrastructure Failure - Bridges, Roads, Overpasses
Infrastructure Failure - Communications
Infrastructure Failure - Electrical Systems
Infrastructure Failure - Sewer System
Infrastructure Failure - Storm Water System
Infrastructure Failure - Water System
Nuclear Power Plant Accidents

Oil and Gas Well Accidents

Petroleum and Natural Gas Pipeline Accidents
Subsidence - Mining

Transportation Accidents - Air
Transportation Accidents - Highway
Transportation Accidents - Marine
Transportation Accidents - Ralil

Gas/Oil Shortages or Supply Disruptions

Political Hazards

e Civil Disturbance
e Terrorism and Sabotage
e \Weapons of Mass Destruction
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Public Health Hazards

Public Health Emergencies

This section provides a comprehensive profile of each hazard. It identifies those hazards that have occurred or could occur in Oakland County. Each
hazard profile is organized, as such:

1.

Definition

The description gives an overarching picture of the hazard.

. Historical Events

This section describes actual occurrences. If local examples or occurrences were not available, state and/or relevant national and international
instances were used.

. Frequency/Probability & Previous Occurrences

This section describes how often the hazard has occurred. The National Climatic Data Center was used to populate this section for many
natural hazards. If there were no previous examples of this hazard affecting the County, or the County was only minimally affected, other
geographical areas were considered, including State, National and in some cases, International locations.

. Area Impacted

The location identifies which area(s) the hazard has impacted and/or is most likely to affect.

. Health and Safety

This section describes the life safety considerations related to the hazard.

. Economic Impact

The economic impact of disasters can be devastating. This section attempts to capture the direct and indirect costs, damages, and cascading
impacts resulting from the hazard.

. Critical Facilities/Services

This section describes the key assets within the County and services that are most likely to be affect by the hazard, such as property damages
or other vulnerabilities.

. Hazard Evaluation and Impact/consequence Assessment

Finally, the hazard assessment section shows the ratings assigned to the various categories of the Community Vulnerability, Risk, and
Resiliency (CVR2) process. The CVR2 process is a scientific and patented method developed by Integrated Solutions Consulting for analyzing
and ranking hazard risk. A detailed description of the methodology is provided in the Hazard Assessment & Analysis section.



1.6.1 Civil Disturbances

Published 7/5/2018 16:46 by Nathaniel Marlette

Definition

A public gathering or inmate uprising that disrupts essential functions and results in unlawful behavior such as rioting or arson. This event involves a
large number of people and requires a significant response effort by law enforcement and/or emergency responders.

Historical Events
In Michigan, large civil disturbances are not common and typically are a result of the following causes:

Labor disputes

Controversial court judgment or government actions
Resource shortages

Demonstrations by special interest groups

Unfair death or injury

Celebrating a victory by a sports team.

Although not in Oakland County, the five-day 1967 Detroit Riot (from July 23 to 27th) left 43 people dead and 1,189 injured. Over 7,200 people were
arrested and property damages reached into the hundreds of millions of dollars. Racial tensions sparked the Detroit Riot.

An anti-war demonstration at Memorial Park in Royal Oak, Michigan took place on May 6, 1970. Upon leaving the park, the protesters (many of whom
were young) got into a confrontation with local police. Five protesters were arrested, three protesters were injured, and one policeman was injured.

The Memorial Park Riot took place between August 24 and 27", 1970 in Royal Oak, Michigan. Police shut down the park due to drug sales, drug
use, and illegal parties. When the police went to shut down the park, 800 youths confronted the police officers and sparked a four-hour riot. Windows
were broken and barricades were built on Woodward Avenue. One hundred protesters were arrested the second night of the riots and a curfew was
imposed. Due to the curfew, at least 1,000 young rioters moved north into Birmingham on the third night (some estimates have up to 2,000 rioters
involved). Over 560 people were arrested on the third night, and a curfew was imposed in both Royal Oak and Birmingham. No violence occurred on
the fourth night, although 90 people were arrested for breaking curfew.

In 2008, approximately 100 people started rioting with police at what is now McLaren Hospital in Pontiac following a police investigation into the
shooting of a local man. The Pontiac Police called for assistance from Michigan State Police and the Oakland County Sheriff's Office to bring the
crowd under control. Neighboring areas, such as the City of Detroit, have a history of major civil disturbances, primarily as a result of civil rights
demonstrations and labor disputes.

Frequency & Probability

A civil disturbance occurs in Michigan approximately once every 10 years. Civil disturbances are most common in areas of economic or social
inequality, sporting events, universities and colleges and prisons. The most likely causes for a civil disturbance in the County would be a result of a
labor dispute, a sporting event or a demonstration at a college, government or military facility within the County. Oakland County houses the Palace of
Auburn Hills, 19 universities and colleges, 10 detention facilities/correctional camps and numerous cities.

Although there is limited history of civil disturbances within Oakland County, the potential for this hazard to occur is somewhat elevated due to the
number of sport/entertainment venues, educational facilities, detention facilities and government facilities within the County.

Health & Safety
The 2008 Pontiac riot was small and localized. There were no reports of death or serious injuries resulting from the riot. State-wide, there have been
over 75 deaths and over 1,700 injuries from major civil disturbances from 1943 - 2008.

Area Impacted

Civil disturbance events often involve acts of arson, looting and vandalism which can result in devastating levels of property damage. There were no
reports found listing the amount of property damage resulting from the Pontiac riot. From 1967 to 2001, civil disturbances in Michigan have totaled
over $50 million in property damage.

Places of public gathering such as festivals, sporting and entertainment venues, colleges and universities, detention facilities and government
facilities are the most likely places for a civil disturbance to occur.

Economic Impact

The economic impact of a civil disturbance reaches far beyond emergency response costs and property damage. Economic recovery from civil
disturbances is very slow and often requires government assistance to revive the local economy. This hazard can tarnish an area’s image and deter
potential investors and residents. The Pontiac riot was small and localized. The economic impact of the riot was localized and short term because of
limited publicity and short duration without any reported deaths or serious injuries.

Critical Facilities/Services
The nature of civil disturbances is such that local emergency response services are often overwhelmed. As a result, aid is often required from other
local or state units.

The high degree of property damage that may occur from this hazard can greatly impact the ability to operate or provide services at the hazard
location (particularly sporting and entertainment venues, colleges and universities, detention facilities and government facilities). The Pontiac riot
required Michigan State Police and the Oakland County Sheriff's Office to assist the Pontiac Police Department. The riot occurred at a hospital after
the police arrived to inspect the body of a rapper who had been shot and killed. Fortunately, the police were able to keep the riot localized and were
able to diffuse the situation before any serious impacts.
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Civil Disturbance Risk & Vulnerability Assessment

A civil disturbance in Michigan occurs, on average, once every 10 years. The most likely causes for a civil disturbance in the County are labor
disputes, sporting events, viewed inequality, or demonstration at a college, government facility, detention facility, or military facility.

In 2008, approximately 100 people started rioting with police at what is now McLaren Oakland Hospital in Pontiac, following a police investigation into
the shooting of a local man. The Pontiac Police Department called for assistance from the Michigan State Police and Oakland County Sheriff's Office
to bring the crowd under control. No serious injuries or fatalities were reported.

Oakland County features numerous places of public gathering including major entertainment venues, festivals, national events, major athletic facilities,
places of political protest, and governmental facilities. The most vulnerable locations/events include the following.

Courthouses and federal buildings
Detention facilities

DTE Energy Music Theatre
Great Lakes Crossing Outlets
Hazel Park Raceway
Meadowbrook Hall & Theater
Michigan State Fair

Oakland Community College
Oakland County Fair

Oakland University
Renaissance Festival

Royal Oak Arts, Beats, & Eats
Woodward Dream Cruise

Police stations are vulnerable in response to a civil disturbance event. Figure 14 displays the locations/events listed, as well as those of specific
concern to communities. Locations of police stations in the County are also shown in Figure 14.

Figure 14: Civil Disturbance Vulnerability Map



Legend
I @ ur A fve. Dream Cruise
& Municiple Buldings & Community Events, Attractions, & Fadlities
® Couts Lakes and Streams 1 I
Ttwebary Tt
B Detention Facik
Lol n Addaon T
Brandes Teg i
Holli Twp
L
Olnkland
Oz Ty
® ) ®
o T Springheld con
o
‘et Lakes Cravsing
T P s i
il L} ochester
@ F
Wikite Lakn Ty ol
Hghlarg Twg: L]
Hl._“ L)
Kasgn
L] Drt"a:d Trpy
Carnmaiee T
Miag Toep @ g &
W - Lk
P Cp
h, hts
Bagidey
arbey F it
Fi st P Flacstrmcn
Lyan Tup -
3
Sauy
i \-u-
Rayal Ridge
Tg
4 2 0 4 ,_.-i,__
Oakland County wes
Source: Oakland County, Ml, USDA SEMCOG | Created by: ASTI
Table 16: Civil Disturbance Hazard Evaluation and Impact/Consequence Assessment
Frequency & Probabilityt 13
Potential Magnitude and Scale® 22
Physical Vulnerability Hazard Impact! 58
Social Vulnerability Hazard Impact® 59
Community Conditions Hazard Impact! 40
Overall Capability and Capacity2 73
Mitigation® 67
Hazard Consequence & Impact Scorel 43
Overall Risk Rating® 23
Legend
Score 1: Vulnerability Rating ili 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Oakland County Sheriff Report, July 2, 2008.
Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, page 7 and 16-22.
Oakland County Sheriff Report, July 2, 2008.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, pages 7 and 16-22.



1.6.2 Criminal Acts

Published 2/17/2017 08:27 by Nathan Marlette
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1.6.2.1 Vandalism

Published 7/5/2018 16:53 by Nathaniel Marlette

Definition

Vandalism is the willful or malicious destruction, injury, disfigurement or defacement of any public or private property, real or personal, without consent
of the owner or person having control. A vandalism offense is an act of vandalism which is reported to a law enforcement agency.

Historical Events
Examples of acts of vandalism can include graffiti, tampering with traffic signs and damage to vacant buildings. In more extreme cases, vandalism
can occur to public facilities or infrastructure and has the potential to result in significant impact to the community.

Oakland County certainly is not immune from acts of vandalism. In February 1984, vandals entered a parking lot for public school buses
in Lake Orion. The vandals discharged extinguishers in nearly entire fleet of 52 buses. This act of vandalism cancelled school for 5,000 Lake Orion
students

Table 17: Total Vandalism Offenses in Oakland County

Year Total
1997 10,753
1998 11,444
1999 8,206
2000 10,110
2001 10,117
2002 9,471
2003 9,610
2004 8,207
2005 8,002
2006 8,287
2012 (Damage to property) 5,132
2013 (Damage to property) 4,101
2014 (Damage to property) 3,819
2015 (Damage to property) 3,524
2016 (Damage to property) 3,785

Source: Michigan State Police, Uniform Crime Reports, Requested June 26, 2017

Frequency and Probability

From 1997 through 2006, there were a total of 94,207 vandalism offenses reported in Oakland County, an average of 9,421 vandalism offenses each
year. It must be noted that no data for vandalism could be found for 2007 - present. To capture current data, “Damage to Property” was used to
identify instances of vandalism. Given the well-established frequency of this hazard in previous years, it is anticipated that this hazard will continue to
occur in the future.

Health & Safety
There is no data available for death or injury rates due to acts of vandalism. It is anticipated that the majority of these acts do not pose a threat to
human health or safety. However, this may not be the case in instances of vandalism involving public infrastructure.

Area Impacted

Due to the nature of vandalism, property damage can be expected with each occurrence. Data regarding property damage due to vandalism is not
available for Oakland County; however, the amount of property damage is directly related to the severity of the event. All areas of Oakland County are
potential targets for vandalism. Higher rates of occurrence can be anticipated in areas of urban blight or vacant buildings.

Economic Impact
No information is available regarding the economic impact of vandalism in Oakland County. However, considering the effects of this crime, high rates
of vandalism can decrease the attractiveness of neighborhoods or business districts. This can result in economic loss due to loss or business.

Critical Facilities/Services
Although not common, critical facilities and services can be directly impacted by vandalism. The 1984 vandalism of the Lake Orion school bus fleet is
an example of the potentially far-reaching effects of vandalism.

Vandalism Risk & Vulnerability Assessment

Oakland County averages 9,421 vandalism offenses each year. The entire County area is susceptible to vandalism. Facilities that have the highest
vulnerability to an act of vandalism are government facilities, educational institutions, and registered historic sites. Police stations are a vulnerable
asset in response to acts of vandalism.
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Educational facilities, municipal buildings, court facilities, registered historic sites, and police station locations are included on Figure 15. Oakland
County has over 26,000 land use acres of institutional establishments.

o
I'I.n?l:p
4 2 0 4 e
Figure 15: Vandalism Vulnerability Mapl_Oakland County B
Source: Oakland County, MI, USDA, SEMCOG | Created by: ASTI
Table 18: Vandalism Hazard Evaluation and Impact/Consequence Assessment
Frequency & Probability® 38
Potential Magnitude and Scalel 6
Physical Vulnerability Hazard Impact! 39
Social Vulnerability Hazard Impact® 40
Community Conditions Hazard Impact® 28
Overall Capability and Capacity? 79
Mitigation? 83
Hazard Consequence & Impact Score! 27
Overall Risk Rating® 32
Legend
Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High

76 - 100 Very Capable

Not Applicable/Unknown Not Applicable/Unknown

Not Applicable/Unknown

Detroit Free Press, State Edition, February 17, 1984, Page 3A.

Michigan State Police, Uniform Crime Reports, Crime Statistics, Oakland County, 1997-2006 Requested on June 26, 2017.



1.6.2.2 Arson

Published 7/5/2018 16:55 by Nathaniel Marlette

Definition

Arson is the willful or malicious burning or attempt to burn, with or without intent to defraud, a dwelling, public building, motor vehicle or personal
property of another. An arson offense is an act of arson which is reported to a law enforcement agency.

Historical Events

According to the National Fire Protection Association, arson is the fourth leading cause of residential fires and fifth leading cause of residential fire
deaths in the United States. At commercial sites, arson is also a major cause of deaths, injuries, and dollar loss. There were 1,222 reported arson
fires in Oakland County from 2008 through 2015. Oakland County has experienced numerous arson fires at both private and public properties.

A residential arson fire on April 7, 2000, in Royal Oak Township killed 5 children, seriously injured 2 children and destroyed a home.

On April 24, 2015, several fires were set throughout Myth Golf and Banquets in Oakland Township. More than 50 golf carts and a building containing
gasoline, fertilizer, and other chemicals burned in three separate fires — resulting in almost $1 million in property damage.

Frequency & Probability

For the period of 2010 through 2015, Oakland County averaged 132 arson fires per year. This period saw arson rates drop significantly from
previous levels (196 incidents in 2010 to 81 in 2015). It is likely that arson will continue to occur periodically in Oakland County, but with steady
declines in annual frequency.

Health & Safety
According to the Oakland County Sheriff's Office, there were 6 arson related deaths investigated in 2007 and 2008.

Area Impacted

In the United States, arson is the leading cause of dollar loss from fires and one-fifth of all property loss is due to arson. According to the Michigan
Chapter of the International Association of Arson Investigators, Oakland County had $19.2 million worth of arson and suspicious fire damage in 2010,
ranking fourth amongst Michigan counties. Any property is a potential target for arson. Given that arson is a property crime, it is anticipated that arson
will occur in areas with high property crime rates.

Economic Impact

Information regarding the economic impact of arson in Oakland County is not available. However, considering the effects of this crime, high rates of
arson can decrease the attractiveness of neighborhoods or business districts. This can result in economic loss due to loss of residents or
businesses.

Critical Facilities/Services

Although not common, critical facilities and services can be directly impacted by arson. The April 2015 arson at Myth Golf Course is an example of
the potential costly effects of this crime. Although arson can occur anywhere within Oakland County, an arson fire involving any of the County’s assets
could temporarily impede the County’s ability to provide that service.

Arson Risk & Vulnerability Assessment

There were 1,222 reported arson fires in Oakland County from 2008 through 2015. Any property is a potential arson target. However, residential
areas and historic sites are most vulnerable to acts of arson. Fire departments are a vulnerable asset in response to acts of arson. There are over 40
departments which respond to fires within Oakland County. Residential land use is shown on Figure 16, along with the locations of the County’s
registered historic sites and fire stations.

Figure 16: Arson Vulnerability Map
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Table 18: Arson Hazard Evaluation and Impact/Consequence Assessment
Frequency & Probability: 31
Potential Magnitude and Scale! 19
Physical Vulnerability Hazard Impact! 53
Social Vulnerability Hazard Impact? 29
Community Conditions Hazard Impact! 38
Overall Capability and Capacity? 79
Mitigation® 78
Hazard Consequence & Impact Score! 31
Overall Risk Rating® 31
Legend
Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Detroit Free Press, April 8, 2000, “Investigators search for clues in arson that killed 5 children”.
Linda Shepard, April 29, 2015, “Golf Course Arson Reported, $1 Million in Damage”.
Michigan State Police, Crime Data and Statistics, Oakland County, 2010 through 2015, requested in June 2017.

U.S. Fire Administration, www.usfa.fema.gov.



1.6.2.3 Mass Shootings

Published 7/5/2018 16:58 by Nathaniel Marlette
Definition
A mass shooting is the discharge of firearm(s) multiple times by 1 or more parties resulting in the death of at least 4 persons.

Historical Events

There have been at least 2 mass shootings in Michigan since 1991, with 1 in Oakland County. On November 14, 1991, Thomas Mcllvane killed 4
supervisors and wounded 5 other employees before killing himself at the Royal Oak Post Office after being fired for insubordination. Another incident
at the Ford Motor Company factory in Wixom occurred November 14, 1996. It did not result in 4 or more deaths and, therefore, did not meet the
technical definition of a mass shooting. However, 1 person was killed and several Ford employees and 2 Oakland County Sheriff's deputies were
shot and wounded. This incident and September 11, 2001 have been credited with the push to implement the Oakland County Wireless Integrated
(Oakwin) System in Oakland County communities.

The most recent mass shooting event that occurred in Michigan was on February 20, 2016. Jason Dalton, a driver for Uber, went on a several hour
rampage throughout the city selecting his victims randomly. Six people were killed and two more injured during the six hours before his arrest -
including five people who were shot in the parking lot of a Cracker Barrel restaurant.

Another notable incident occurred in June 11, 1999 when Joseph Brooks opened fire at his former psychiatrist’s clinic, killing two people and injuring
four others. Brooks then committed suicide. This occurred in Southfield, Michigan.

Frequency & Probability

The majority of mass shootings occur at the place of employment or schools and are conducted by someone that the victims know. Since 1991, there
has been 1 occurrence of mass shooting in Oakland County and at least 3 in the state. The probability of this act occurring in the County is relatively
low.

Health & Safety

The mass shooting incidents that have occurred in the state have been conducted by a single gunman. The single gunman limits the amount of guns,
bullets and casualties. The number of deaths and injuries is dependent on the type of guns and bullets used, the location, number of people present,
cover and escape routes and the intent of the gunman. The impact to health and safety has the potential to be high.

Area Impacted
The area impacted by mass shootings tends to be relatively localized to a single building or block. However, nearby schools, nursing homes and
shopping districts may be temporarily locked down or closed to ensure the safety of individuals.

Economic Impact

The economic impact is dependent on the incident location, target and severity. A single gunman in a residential neighborhood who targets and kills
known persons may affect housing values in the area in the short term. While multiple gunmen in a crowded business district with no discernible target
may affect housing values, commercial values, retail sales, etc. for longer period of time. Mass shooting incidents disrupt the feeling of security and
can have long term psychological effects on the community.

Critical Facilities/Services
Critical facilities and services have been historically targeted by gunmen. Critical facilities in the United States that have been targeted by mass
shooting gunmen include open space, military bases, civic centers, nursing homes, schools, central business districts, and churches.

One of the most famous incidents is the 1999 Columbine shootings in which 2 teenage boys shot and killed 12 classmates and a teacher before
killing themselves. In 2007, a student shot and killed 32 people and wounded 15 others at Virginia Tech before taking his own life. In that same year, a
gunman killed 9 people and injured 5 others in a shopping center in Nebraska. In 2009, a man killed 13 people at a civic center in New York. In that
same year, a US Army psychologist opened fire at a military base in Texas, killing 13 and injuring 31.

Mass Shooting Risk & Vulnerability Assessment

There have been approximately 2 attempted mass shootings in Michigan since 1991, but the act has been on the rise in the United States over the
past decade.

Mass shooting acts tend to occur in the place of (former) employment or at schools and universities; although they can occur in other crowded venues
such as shopping centers and arenas. Mass shootings that occur in residential neighborhoods are normally centered around individuals the gunmen
are familiar with. The most vulnerable targets would be the following:

K-12 Schools

Courthouses and federal buildings
DTE Energy Music Theatre
Detention facilities

Great Lakes Crossing Outlets
Hazel Park Raceway
Meadowbrook Hall & Theater
Michigan State Fair

Oakland Community College
Oakland County Fair

Oakland University
Renaissance Festival
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Royal Oak Arts, Beats, & Eats

Woodward Dream Cruise

Somerset Collection Malll

Private corporations and corporate headquarters

Table 20: Mass Shooting Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability* 19
Potential Magnitude and Scale® 19
Physical Vulnerability Hazard Impact® 28
Social Vulnerability Hazard Impact? 54
Community Conditions Hazard Impact! 38
Overall Capability and Capacity? 73
Mitigation? 67
Hazard Consequence & Impact Scorel 34
Overall Risk Rating®

Score 1: Vulnerability Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, pages 202-205.

Oakland Press. July 27,2010, New radio system to be fully implemented by year's end. http://www.theoaklandpress.com/articles/2010/06/27/news/local_news/doc4c28009cacd9e959991745.txt
Mother Jones, "U.S. Mass Shootings, 1982 -2017: Data From Mother Jones' Investigation”. Data set accessed June 16, 2017.

USA Today. Jury sentences Hasan to death for '09 Fort Hood massacre. viewed June 26, 2017

Associated Press, Los Angeles Times, “Ex-Patient Kills Psychiatrist, Self,” June 12, 1999, http://articles.latimes.com/keyword/murder-suicides-michigan.

Associated Press, Lundington Daily News, “Family, Friends Remember Slain Psychiatrist as Mentor, Teacher,” June 14, 1999, http://news.google.com/newspapers?
nid=110&dat=19990614&id=AdILAAAAIBAJ&sjid=0FUDAAAAIBAJI&pg=4308,8035071.


http://www.theoaklandpress.com/general-news/20100627/with-video-new-radio-system-to-be-fully-implemented-by-years-end
https://www.usatoday.com/story/news/2013/08/28/military-jury-sentences-fort-hood-killer-hasan/2712803/

1.6.3 Drought

Published 7/5/2018 17:02 by Nathaniel Marlette
Definition
Drought is an extended period with significantly low precipitation levels that usually occurs during planting and growing seasons.

Historical Events
Extreme drought conditions in 1976-1977 contributed heavily to the large wildfire that struck the Seney area in Michigan’s Upper Peninsula in July
1976.

During a drought in 1988, Michigan took several steps to combat the impacts of the drought on businesses, natural resources and individual citizens.
A statewide burning ban was enacted and water use restrictions were put into place in many communities.

During a drought that struck Michigan from 1998-2003, one-third of the state’s fruit, vegetable and field crops were destroyed. This drought resulted in
an U.S. Department of Agriculture Disaster Declaration for 82 of the state’s counties, including Oakland County. The drought led to water shortages in
southeast Michigan forcing local officials to issue water usage restrictions.

The Upper Peninsula of Michigan suffered from drought conditions for between 16 and 22 months starting in 2005. The hay crop in the Eastern U.P.
was only 50 to 70 percent of normal, and the resulting lack of feed led some farmers to downsize their cattle herds. In the northern tip of the Lower
Peninsula, very high utility bills were suffered by the proprietors of farms and golf courses, due to the need for near-constant irrigation. Corn and bean
crops were severely impacted. A burning ban was also issued for most of the state (the first such ban since 1998) to reduce the risk of wildfires.

Frequency & Probability

On average, there is 1 significant damaging drought every 10-15 years in the State of Michigan. Between January 1, 1950 and 2010, 2 moderate to
severe drought events have been recorded for Oakland County, specifically. As of 2011, the State of Michigan had a Palmer Drought Severity Index
(PDSI) reading below zero for 3 or more consecutive months during the growing season in 27 out of the last 60 years. From January, 2013, to
October, 2017, there have been four times at least 40% of the area of Michigan has been classified as abnormally dry — including twice when
approximately 18% experienced moderate drought. The probability of a drought event occurring in Oakland County is likely because droughts affect
the entire state and occur on average once every 10-15 years.

Health & Safety
The risk to human life from a drought event is low. Possible loss of human life from a drought event is due to secondary effects such as extreme heat,
fire and other health-related problems such as increased pollutant concentrations in surface water.

Area Impacted
Impacts primarily affect those employed in agriculture. Drought affects large widespread areas; however, the greatest impact is generally to
agricultural lands. As of 2008, Oakland County contained approximately 21,005 acres of active agricultural land (3.6% of total).

Natural resources such as lakes, streams and other bodies of water could be affected by decreases in water levels. Also, fires resulting from drought
can result in the destruction of trees and other natural habitats, as well as homes and businesses. The July 2001 drought affected 12 southeast
Michigan counties, including Oakland County. The drought in September 2002 affected 12 counties, including Oakland County.

Economic Impact

The impacts of drought on a community include water shortages; a decrease in the quantity and quality of agricultural crops; a decline of water levels
in lakes, streams and other bodies of water; poor nourishment for wildlife and livestock; an increase in wildfires and increases in insect infestations,
plant disease and wind erosion.

The 1988 drought/heat wave in the central and eastern U.S. (an event that greatly impacted Michigan) caused an estimated $40 billion in damages
from agricultural losses, disruption of river transportation, water supply shortages, wildfires and related economic impacts.

The July 2001 drought resulted in $150 million in crop damage over a 12 county area of southeast Michigan reducing yields of corn, dry beans and
soybeans to one-third of normal. The drought that occurred in September 2002 resulted in agriculture yields less than 50% of normal and many
counties across eastern Michigan were declared agricultural disaster areas.

Critical Facilities/Services

Most facilities impacted from drought would be related to agriculture. Farms, large grain facilities and fruit and vegetable vendors/markets could
potentially see a significant decrease in production and sales. Local and regional governmental services may be required to respond to drought.
However, if the severity of the drought is significant, state and federal assistance could be required. Agricultural services and departments such as
the Farm Bureau Agency and the U.S. Department of Agriculture may also be required to provide assistance.

Critical Facilities/Services

Most facilities impacted from drought would be related to agriculture. Farms, large grain facilities and fruit and vegetable vendors/markets could
potentially see a significant decrease in production and sales. Local and regional governmental services may be required to respond to drought.
However, if the severity of the drought is significant, state and federal assistance could be required. Agricultural services and departments such as
the Farm Bureau Agency and the U.S. Department of Agriculture may also be required to provide assistance.

Drought Risk & Vulnerability Assessment

Between 1950 and 2017, 2 moderate to severe drought events have been recorded for Oakland County. The entire County’s active agricultural lands
are vulnerable to drought. Oakland County contains approximately 21,005 acres of active agricultural land.

Figure 17, shows the location of active agricultural lands in Oakland County. Agricultural land in Oakland County has been decreasing as


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574727

development moves in. The vulnerability to drought will continue to decrease as active agriculture decreases.

Natural Resources such as lakes, waters, streams, and other bodies of water could be affected by decreases in water levels. Water features are also
shown on Figure 17. Waterford Township, West Bloomfield, and White Lake Township contain the most acreage for water land use in the County.

Figure 17: Drought Vulnerability Map
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Table 21: Drought Hazard Evaluation and Impact/Consequence Assessment
Frequency & Probability® 25
Potential Magnitude and Scale® 6
Physical Vulnerability Hazard Impact! 28
Social Vulnerability Hazard Impact? 29
Community Conditions Hazard Impact! 35
Overall Capability and Capacity? 73
Mitigation® 67
Hazard Consequence & Impact Scorel 25
Overall Risk Rating3
Score 1: Vulnerability Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, page 23.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan (Updated 2014 Edition), March 2014, page 224.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, pages 23-28.




National Climatic Data Sponsored Website, https://www.ncdc.noaa.gov/stormevents/, Standard Query for Severe Weather, June 2017.

National Climatic Data Sponsored Website, www.ncdc.noaa.gov/, November 2011.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, pages 23-28.
SEMCOG, Land Use in Southeast Michigan 2000-2010, Specific to Oakland County, November 2011.

National Climatic Data Sponsored Website, https://www.ncdc.noaa.gov/stormevents/, Standard Query for Severe Weather, June 2017.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, page 24.
National Climatic Data Sponsored Website, https://www.ncdc.noaa.gov/stormevents/eventdetails. Standard Query for Severe Weather, November 2011.

Ibid.


https://www.ncdc.noaa.gov/stormevents/
http://www.ncdc.noaa.gov/
https://www.ncdc.noaa.gov/stormevents/
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29%20Drought&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=03&endDate_dd=31&endDate_yyyy=2011&county=OAKLAND%3A125&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=26%2CMICHIGAN

1.6.4 Earthquake

Published 7/5/2018 17:07 by Nathaniel Marlette

Definition

An earthquake is a sudden movement or motion in the earth caused by an abrupt release of slowly accumulating strain which results in ground
shaking, surface faulting or ground failures.

Historical Events

Most earthquakes that occur in Michigan are minor tremors resulting in little damage. Several mildly damaging earthquakes have been documented
in Michigan since the late 1700s. Michigan has fault lines in the bedrock geology that are considered stable; however, data is poorly documented.
Michigan is most likely to be affected by earthquakes which occur in the New Madrid Seismic Zone (centered near the Arkansas/Tennessee state
line) and upstate New York.

No severely destructive earthquakes have been documented in Michigan. However, several mildly damaging earthquakes have occurred since the
late 1700's. There are no records of earthquakes originating within Oakland County. However, there have been several low- magnitude earthquakes
centered outside of the County which have been felt in the County.

Frequency & Probability

Since 1938, there have been earthquakes that have been reported as centered in Michigan. The largest recorded earthquake originating in Michigan
was centered in Coldwater and registered a 4.7 on the Richter scale. Since 1938, there have been approximately 26 earthquake related
disturbances in Michigan. An earthquake of significant magnitude is unlikely to occur due to Oakland County’s distance from the fault and the type of
fault in Michigan. The frequency is assumed to be once every 100 or more years. Although a small disturbance from an earthquake is possible, the
probability for a significant earthquake to occur in Oakland County is very low.

Some earthquakes have been attributed to hydraulic fracturing, or fracking. Environmental experts from the USGS have determined that recent
earthquakes in Ohio and Oklahoma may be the direct result of fracking. Fracking involves the use of a mixture of chemicals in a high-pressure water
stream that is pushed into layers of bedrock. This causes the natural gas located in the area to be freed. Scientists state that fracking increases
damage to existing fault lines causing them to shift or become unsteady.

Health & Safety
There have not been any recorded deaths or injuries related to earthquakes in Michigan. The risk rating for human life related to earthquake events is
low.

Area Impacted

The number of people affected is dependent upon the earthquake magnitude and distance from the epicenter. Typically, an earthquake affects a
large region, not a specific location. Because earthquakes typically have regional affects, the entire Oakland County population could be affected.
However, given the historic severity, only a fraction of the population would be affected by a typical event. The impact of an earthquake would be
primarily on water, sewer and gas pipelines which are located throughout Oakland County.

Oakland County includes an area of low seismic activity referred to as the Grenville Front. This front is a line marking relatively old changes in
geological changes making it less of a hazard than a true fault line.

Figure 18: Earthquake Map (Grenville Front)


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574728
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Economic Impact

Damage occurs primarily to any type of structure or improvement. The amount of damage is directly proportional to the earthquake magnitude and a
large amount of property damage could be anticipated due to the high development density in southern Oakland County. Given the historical severity,
economic impacts are expected to be minimal. Since 1884, only a few earthquakes (most of which were minor tremors) resulted in minimal structural
damage such a cracked plaster and damaged chimneys.

In Oakland County, the impact of an earthquake would be primarily on water, sewer and gas pipelines. The United States averages approximately
$550,000 per accident to natural gas and liquid pipelines due to earth movements.

Critical Facilities/Services
Due to the low probability of a severely destructive earthquake, response would most likely be limited to primary utility services and pipeline owners.
Due to the lack of earthquake events in Michigan, additional investigation of the impact to critical facilities/services is not recommended at this time.

Earthquake Risk & Vulnerability Assessment

Most earthquakes that occur in Michigan are minor tremors resulting in little damage. Several mildly damaging earthquakes have been felt since the
early 1800s. The primary vulnerable assets to an earthquake occurrence are the County’s water, sewer, and natural gas services and natural
gas/petroleum pipelines. The entire County has gas service available either through Consumers Energy or DTE. Municipal, community and County
operated water and sanitary services are vulnerable, as well as all storm water drains. The Oakland County Water Resources Commissioner's Office
water and sanitary sewer serviced areas are shown on the Earthquake Vulnerability Map, along with natural gas and petroleum pipeline locations.
There are approximately 120 miles of natural gas distribution pipelines, 363 miles of natural gas transmission lines, and 107 miles of petroleum gas
pipelines in the County.

Hydraulic fracturing (fracking) is believed to increase the frequency of earthquakes by disturbing the bedrock. Currently, the EPA and MDEQ are
reviewing the hydraulic fracturing techniques and determining proper regulations.

e See Earthquake Vulnerability Map in Appendix A

Table 22: Earthquake Hazard Evaluation and Impact/Consequence Assessment



Frequency & Probability® 13
Potential Magnitude and Scale! 4
Physical Vulnerability Hazard Impact! 53
Social Vulnerability Hazard Impact? 54
Community Conditions Hazard Impact! 40
Overall Capability and Capacity? 73
Mitigation2 67
Hazard Consequence & Impact Scorel 37
Overall Risk Rating®

Score 1: Vulnerability Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan (Updated March 2014), March 2014, pages 260-265.
United Stated Geological Survey, Information by Region - Michigan, https://earthquake.usgs.gov/earthquakes/byregion/michigan.php, viewed June 19, 2017.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan (Updated March 2014), March 2014, pages 260-265.
Reuters, Fracking Official Cause of Ohio Earthquakes, January 4, 2011.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, pages 29-31.

Oakland County Michigan Emergency Management, Hazard Study, August 1998, page 13.


https://earthquake.usgs.gov/earthquakes/byregion/michigan.php

1.6.5 Extreme Temperature

Published 7/5/2018 17:14 by Nathaniel Marlette

Extreme Heat

Definition

A prolonged period of extreme heat often accompanied by conditions such as high humidity, high winds and lack of rain. Although no standardized
temperature is used to define extreme heat, prolonged periods of temperatures greater than 90° F are certainly of concern. The minimum mortality
temperature threshold is lower in northern latitudes (from 65° to 70° F) than in the southern United States (from 76° to 90° F). Human health effects of
heat are also dependent upon the age, health and physical activity of an individual, as well as humidity and access to air conditioning.

Historical Events
The highest temperature recorded in Michigan was 112° F on July 13, 1936, in Mio. During that week, 570 people died state-wide and there were
5,000 deaths nationwide attributed to the heat wave.

During a heat wave in the summer of 1988, 39 days had temperatures of 90° F or greater. Temperatures in southeast Michigan topped the 100° F
mark on 5 occasions.

In July 1999, a heat wave that struck the Midwest and east coast resulted in an estimated 256 heat-related deaths in 20 states, including 1 in
Michigan.

In mid July of 2011, a heat wave helped cap off the warmest month on record at Detroit. Three direct deaths were reported (including one fatality in
Oakland County) due to the heat wave, as heat indices were above 100 degrees.

Frequency & Probability
Between 1996 and 2013, there were 13 extreme heat days in Oakland County, although high temperatures that can lead to heat stress occur annually
in the state. Extreme heat events are likely in Oakland County, but are based on seasonal weather patterns.

Health & Safety

The major threats associated with extreme heat are heatstroke and heat exhaustion. Nationally, extreme heat is responsible for 200 deaths a
year. Extreme heat primarily affects the most vulnerable segments of society such as the elderly, children, impoverished individuals and people in
poor health.

Area Impacted
Extreme heat typically affects entire counties or regions of Michigan. Although the entire County would be affected, open spaces (at-risk for wildfires)
and elderly housing areas (there are approximately 50 nursing homes in Oakland County.) would be most impacted.

Economic Impact
Extreme heat is often accompanied by drought and can have hazardous effects on livestock, agricultural crops and energy demands and is
associated with wildfires. Medical costs and increased emergency response costs would be anticipated.

Critical Facilities/Services
Primarily local and regional governmental services would be requested to assist in the event of extremely high temperatures. Hospitals and clinics
would expect an increase in heat exhaustion and other heat-related illness cases.

Local utility companies would be essential for providing enough resources to supply an increased demand for power (increased demand for air
conditioning).

If the severity of the extreme heat is significant enough to cause a drought, state and federal assistance could be available. Agricultural services and
departments such as the Farm Bureau Agency and the U.S. Department of Agriculture will be the most likely type of agencies to provide assistance
and aid.

Extreme Heat Risk & Vulnerability Assessment

Extreme temperature periods occur every year in the state and impact the entire County. Also, vulnerable to extreme temperatures are the elderly,
young, disabled, and impoverished persons. Hospitals are vulnerable due to increase cases of heat stroke and heat exhaustion and other extreme
temperature health-related illness cases. Almost 19% of the Oakland County population is vulnerable to extreme temperature based on age alone.
There are approximately 50 nursing homes in Oakland County. The Extreme Temperature Vulnerability Map displays the locations of the Oakland
County Water Resources Commissioner's Office water and sanitary sewer service areas, adult care facilities, day care facilities, and hospitals in the
County.

e See Extreme Temperature Vulnerability Map in Appendix A

Table 22: Extreme Heat Hazard Evaluation and Impact/Consequence Assessment


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574729

Frequency & Probability® 25
Potential Magnitude and Scale! 22
Physical Vulnerability Hazard Impact! 28
Social Vulnerability Hazard Impact? 59
Community Conditions Hazard Impact1 35
Overall Capability and Capacity? 79
Mitigation? 67
Hazard Consequence & Impact Score! 35
Overall Risk Rating> 30
Legend
Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Minimally Capable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Vulnerable Very Capable Extreme
N/A Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Extreme Cold

Definition

A prolonged period of extreme cold is usually accompanied by snowstorms, sleet and ice storms or hail. As with extreme heat, no standardized
temperature is used to define extreme cold, although prolonged periods of temperatures below freezing, and especially below 20°F are of concern.
Also, similarly to extreme heat, human mortality temperature thresholds vary with latitude. Areas of the southern United States are more susceptible to
human health impacts from cold than areas in the north. Human health effects vary with an individual’s age, physical condition, physical activity, wind
chill and access to heated buildings.

Historical Events
The lowest temperature ever recorded in Michigan was -51°F on February 9, 1934, in Vanderbilt.

Between 1993 and 2016, 12 cold/extreme cold events were reported in Oakland County. The events resulted in a total of 4 deaths, 14 injuries, and
$25,000 in property damages in the county.

During an extreme cold event on January 4, 1999, 3 cold related deaths were reported in Oakland County: A Pontiac man died of exposure while
walking home, an elderly woman died of exposure in the driveway at her nursing home and in West Bloomfield, a young adult male was found dead
outside, though the exact cause of death was unknown. Four additional people were injured.

An extreme cold event in that impacted Oakland County and the rest of southeast Michigan beginning on December 21, 2000 caused an estimated
$475,000 in property damage in Washtenaw County. Pipes burst due to the cold across the region. December 2000 remains one of the coldest
Decembers in southeast Michigan history.

On March 2, 2002, it was reported that an 84-year-old woman in Troy was found dead on her retirement home patio. Hypothermia was the suspected
cause of death.

During February 3-6, 2007, wind chills were between -15°F and -25°F. Schools were forced to close because it was too cold for students to walk or
wait for a bus. Hospitals reported numerous cold related injuries including frostbite (in total, one person died and 170 were injured). Frozen pipes and
water mains ruptured throughout southeast Michigan, flooding some areas and leaving many without water. Fire sprinkler lines froze and ruptured
flooding large areas. Area homeless shelters were filled to capacity. In all, property damages to southeast Michigan were estimated at $425,000
(Oakland County accounted for $25,000 of those damages).

Frequency & Probability
Michigan has 3 to 50 days per year below 0°F and 90-180 days per year below freezing. An extreme cold event in Oakland County is likely, but is
based on seasonal weather patterns.

Health & Safety

Nationally, extreme cold is responsible for approximately 700 deaths per year. Hypothermia and frostbite are the most common conditions
associated with extreme cold. It should be noted that a significant number of cold-related deaths are due to illnesses and diseases that are
exacerbated by severely cold weather.

Extreme cold poses a significant health risk to the same segments of the population as extreme heat. Although extreme cold would impact all
residents, the populations most at-risk for health hazards from extreme cold include young, elderly, disabled, and impoverished persons. Over half of
the approximately 700 annual deaths nationally are persons 60 years of age or older. According to the 2010 census for Oakland County, nearly 6% of
the population is under the age of 5 and over 13% is aged 65 years or older. Therefore, approximately 19% of the Oakland County population is at
risk in extreme cold.

Area Impacted

Extreme cold events are caused by arctic air and polar winds causing wide areas to become bitterly cold. The elderly, young and those with pre-
existing medical conditions are most at risk for injury or death. Water mains are at risk of freezing and rupture, which can cause flooding and leave
citizens without water. Rapid freezing of lakes can damage structures stored in the water and can damage aquatic life populations short term.

Economic Impact



Water mains and household pipes are at risk of freezing and rupture. Bus systems may be forced to close down because it is too cold for people to
be outdoors. Medical costs and increased emergency response costs would be anticipated.

Critical Facilities/Services

Primarily local and regional governmental services would be needed to assist those in need. Hospitals and clinics would see an increase in
hypothermia, frostbite and other cold-related illnesses. Schools and transportation services may be closed due to safety concerns. Nursing homes,
homeless shelters and other vulnerable populations would need to have the resources available to ensure the safety of the residents. Local
distribution companies would be essential in repairing lines and providing enough resources to supply an increased demand for heat.

Extreme Cold Risk & Vulnerability Assessment

Extreme temperature periods occur every year in the state and impact the entire County. Underground utilities, primarily water and gas service areas,
are vulnerable to extreme cold. The entire County has natural gas services available through Consumers Energy or DTE. Pontiac, Rochester Hills,
Novi and Troy have the highest utility land use acreage in the County.

Also, vulnerable to extreme temperatures are the elderly, young, disabled, and impoverished persons. Hospitals are vulnerable due to increase cases
of frost bite, hypothermia, and other extreme temperature health-related illness cases. Almost 19% of the Oakland County population is vulnerable to
extreme temperature based on age alone.

e See Extreme Temperature Vulnerability Map in Appendix A

Table 24: Extreme Cold Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability® 38
Potential Magnitude and Scale® 28
Physical Vulnerability Hazard Impact! 53
Social Vulnerability Hazard Impact? 59
Community Conditions Hazard Impact! 35
Overall Capability and Capacity? 79
Mitigation2 67
Hazard Consequence & Impact Scorel 42
Overall Risk Rating®

Score 1: Vulnerability Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low

26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High

76 - 100 Very Capable

Not Applicable/Unknown Not Applicable/Unknown

Not Applicable/Unknown

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, pages 45-49.
Ibid.

Ibid.

National Climatic Data Sponsored Website, https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=332675, viewed December 20, 2011.
Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, pages 45-49.
CarePathways, Search for Nursing Homes-Oakland County, search, June 26, 2017.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, page 49.
National Climatic Data Sponsored Website, https://www.ncdc.noaa.gov/stormevents/choosedates.jsp?statefips=26%2CMICHIGAN, Standard Query for Severe Weather, viewed January 5, 2012.
Ibid.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, page 49.
Ibid.

U.S. Census Bureau, Profile of General Demographic Characteristics: 2010, Oakland County, Michigan.


https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=332675
https://www.carepathways.com/nursing-homes/mi/ratings.cfm?county=oakland
https://www.ncdc.noaa.gov/stormevents/choosedates.jsp?statefips=26%2CMICHIGAN

1.6.6 Fire Hazards

Published 7/5/2018 17:24 by Nathaniel Marlette
Wildfire

Definition
An uncontrolled fire within an open space, forested area, brush or grassed area or wild land.

Historical Events
In October 1871, Michigan’s first recorded catastrophic fire occurred after a prolonged drought over much of the Great Lakes region. The wildfire
killed 200 people and burned 1.2 million acres in Michigan’s Lower Peninsula.

In August 1976, a fire near Seney burned approximately 74,000 acres. Fire suppression and damage costs exceeded $8 million.

In May 2012, a lightning strike caused two wildfires in Luce County. Strong south winds gusting over 30 mph on the quickly fanned the Duck Lake
Wildfire and caused it to spread rapidly toward the Lake Superior shore forcing mandatory evacuations for people in the Pike Lake, Bodi Lake,
Culhane Lake and Little Lake Harbor areas. The 21,069 acre wildfire, the third largest in modern Michigan history, burned 136 structures (including
one store and one motel) before it was fully contained in mid-June. The Pine Creek North Wildfire spread to 3500 acres by the 25th but was 95
percent contained by the 28th. The Marshland Wildlife Drive, Fishing Loop, Pine Ridge Nature Trail and many interior roads within the refuge were all
closed due to the fire. Governor Rick Snyder declared a state of disaster in Luce County on the 25th. The total cost of property lost and resources
used to fight the fire was estimated to be approximately $12 million.

Frequency & Probability
Michigan has between 8,000 and 10,000 wildfires per year, most of which are small in size burning between 5 and 50 acres. Most wildfires occur
between March and May.

The National Climatic Data Center does not list any significant wildfires or forest fires for Oakland County between 1950 and 2016. Between 1981
and 2005, Oakland County had 54 (DNR jurisdiction only) wildfires.Oakland County has over 60,000 acres of parks, recreation lands and open
space.

The Michigan Bureau of Fire Services does report some wildfires in Oakland County; however, those incidents are typically small.

Table 25: Forest, Woods, Wildland Fires in Oakland County

Total Loss

Frequency Fatalities Casualties (Property and

Content Loss)
2012 28 0 1 -
2013 9 0 0 0
2014 4 0 0 0
2015 14 0 1 0
2016 16 0 0 0

Source: Michigan Bureau of Fire Services Health & Safety

Health & Safety
Between 2012 and 2016 a total of 2 injuries were reported in Oakland County as a result of wildfires. Generally, heat exhaustion and smoke inhalation
pose the greatest risk of injury. The risk to human life is low to moderate for wildfires.

Area Impacted
In Michigan, 7% of all wildfires are caused by lightning strikes and 83% are caused by human activity. Forests cover approximately 49% (18.2 million
acres) of Michigan’s total land base. Approximately 11% of Oakland County is forest or other open space.

Populations adjacent to open space or undeveloped land may be affected by wildfire. The extent of the affected area depends greatly on response
time, weather conditions, wind direction and fire control. Open spaces and undeveloped land are most at-risk for wildfires.

Economic Impacts
The risk rate for property damage resulting from a wildfire is moderate to high (very high for timber loss).

Total property loss due to wildfires for the 5 counties in Michigan's Metro region (Washtenaw, Wayne, Livingston, Oakland, & Macomb) between
January, 1996 and October, 2013 was $20,000.

Secondary effects of wildfires include infrastructure damage, timber loss, property loss, wildlife loss and loss of life or injury to persons.

Critical Facilities/Services

There are 40 fire departments which respond to fires within Oakland County. Emergency response assistance is provided to fire departments through
mutual aid agreements. For all types of fire department responses, mutual aid is provided amongst the fire departments in Oakland County an
average of 100 times each year.

Wildfire Risk & Vulnerability Assessment

Michigan has between 8,000 and 10,000 wildfires per year, most of which are small in size burning between 5 and 50 acres. Michigan had 24
significant fires between 1995 and 2016, resulting in over $19 million in property damage. Most wildfires occur between March and May. Woodlands,


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574730

wetlands, grassland, shrub land, and areas near railroad right-of-ways are vulnerable to wildfires. Oakland County has over 60,000 acres of park,
recreation, and open space.

Addison Township, Rose Township, and Springfield Township have the highest acreage of forest land use in the County. Addison Township, Rose
Township and Groveland Township have the highest total acreage in the County for grassland and shrub land use.

The fire departments in the County are a vulnerable critical asset in response to wildfires. Figure 19 indicates the coverage of forest woodland,
grassland, and shrub land, railroad locations, and the location of fire stations in the County.

Figure 19: Wildfire Vulnerability Map
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Table 26: Wildfire Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability® 13
Potential Magnitude and Scale! 0
Physical Vulnerability Hazard Impact! 53
Social Vulnerability Hazard Impact? 48
Community Conditions Hazard Impact! 24
Overall Capability and Capacity? 79
Mitigation2 100
Hazard Consequence & Impact Scorel 29
Overall Risk Rating®

Score 1: Vulnerability Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Scrap Tire Fire



Definition
Scrap tire fires are large fires which occur at a location where scrap tires are being stored for processing, recycling or re-use.

Historical Events
Oakland County does not have an extensive history of scrap tire fires. Although no records of scrap tire fires were found, there was a tire fire at a retail
tire store in Farmington in 1994.

The Michigan Department of Environmental Quality (MDEQ) requires a scrap tire collection site to be registered if it exceeds established tire storage
thresholds. Scrap tire collection sites can include businesses such as scrap tire processors, new tire retailers, junkyards, farms and go kart tracks. In
2004, the U.S. EPA, Region 5, developed a program to reduce the number of scrap tire collection sites. The MDEQ has developed additional
programs and grant funding to encourage the reduction of scrap tires. Oakland County has a regulated commercial scrap tire site in Pontiac.

Frequency & Probability
There has been 1 tire fire at a retail tire store in Farmington. This fire occurred in 1994 at Farmington Auto Parts and was controlled by the local fire
department. In Michigan there have been 16 major scrap tire fires since 1987.

Health & Safety

Scrap tire facilities present significant environmental and fire hazards. In addition, scrap tires are known for providing breeding grounds for
mosquitoes, thus contributing hazards to public health. Scrap tire fires are also capable of producing acrid smoke and an oily residue which can leach
into the soil.

Area Impacted
Scrap tire fires can be difficult to contain and, aside from the fire hazard presented, inhaling the smoke produced from the fire can be hazardous to
human health. As a result, scrap tire fires often require people in surrounding areas to evacuate or shelter-in-place.

The oily material produced by scrap tire fires can also negatively impact the soil, and possibly groundwater and surface water, in the area of the fire. If
groundwater or surface water is impacted, the affects can potentially extend significantly beyond the boundaries of the fire.

Within Oakland County, there is one registered scrap tire facility: Warehouse Tire in Pontiac. No unregistered scrap tire facilities were found. The
EPA and MDEQ have made a significant effort to reduce the number of scrap tire facilities in the region.

Economic Impact
A scrap tire fire will inevitably result in property damage and inventory loss to the collection site. In addition, environmental clean-up costs after the fire
is extinguished can be significant.

Due to the amount of response required, extinguishing a scrap tire fire can be financially draining for local emergency response departments. For
example, the largest scrap tire fire in recent Michigan history occurred in Osceola County in 1997. That fire burned over 1.5 million tires and cost
approximately $300,000 to extinguish. The State of Michigan paid $100,000 to Osceola County as reimbursement for fighting that fire.

Critical Facilities/Services
Scrap tire fires can be very difficult to extinguish, often lasting for extended periods, and can require a substantial amount of resources from local
emergency response departments. The response effort typically requires assistance from neighboring fire departments.

Scrap Tire Fire Risk & Vulnerability Assessment

In 2004, the EPA Region 5 put together a program to reduce the number of scrap collection sites. The MDEQ put together additional programs and
grant funding to encourage the reduction of scrap tires. This initiative has significantly reduced the number of scrap tire facilities within Oakland
County. Currently, the MDEQ has record of 2 registered and no unregistered scrap tire facilities. In the past 20 years, there has been 1 tire fire in
Oakland County which was at a retail tire store in Farmington.

Due to the toxic smoke produced by tire fires and potential environmental impact, residents living near these facilities are considered vulnerable for
impact. Figure 20 shows the location of the registered scrap tire facility with a 1-mile radius of census block groups. Also shown on Figure 20 are the
locations of fire stations and air transportation facilities in the County.

Air transportation facilities are considered to be vulnerable, as the smoke produced by a fire may interrupt flight patterns. As shown on Figure 20, the
Oakland County International Airport is approximately 2 miles from the registered scrap tire facility located in Waterford.

Figure 20: Scrap Tire Fire Vulnerability Map
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Table 27: Scrap Tire Fire Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability® 13
Potential Magnitude and Scale® 5
Physical Vulnerability Hazard Impact! 28
Social Vulnerability Hazard Impact? 40
Community Conditions Hazard Impact! 24
Overall Capability and Capacity? 79
Mitigation® 83
Hazard Consequence & Impact Scorel 24
Overall Risk Rating3

Score 1: Vulnerability Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low

26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Capable

Not Applicable/Unknown

Not Applicable/Unknown Not Applicable/Unknown

Structural Fire

Definition
A structural fire is a fire of any origin which ignites 1 or more structures and causes loss of life and/or property.

Historical Events
Structural fires are commonly known as the “universal hazard” because they can occur anywhere.

In the last 5 years, there has been an average of 610 structural fires per year in Oakland County. Oakland County has experienced nhumerous
structural fires throughout its history. One (1) of the most tragic structural fires in recent history occurred at a residence in Royal Oak Township during
the early hours of April 7, 2000. The fire claimed the lives of 5 children and injured 4 others.



On August 24, 2004 a fire broke out in a Southfield apartment complex. Although the residents were safely evacuated, the facility was destroyed.

Table 28: Major Causes of Structural Fires in Oakland County

Fire Cause % of Structural Fires Due to Cause
Unknown 27.89%
Cooking 24.45%
Heating Equipment 8.38%
Incendiary or Suspicious 6.06%
Other Equipment 5.14%
Appliances or Air Conditioning 4.33%
Other Heat, Flame or Spark 3.45%
Open Flame, Ember or Torch 3.24%
Electrical 3.04%
Smoking 2.34%
Natural 1.22%
Child Playing 0.28%
Exposure 0.09%

Source: NFIRS 5.0 National Reporting, Tally by Incident Type, January 1, 1998 through December 31, 2003, report generated on June 24, 2004, filtered for Oakland County reporting only. *Note: Access to
NFIRS data is no longer available to the public. As of 2017, updated information could not be accessed

Frequency & Probability
In the last 5 years, there has been an average of 610 structural fires per year in Oakland County. The occurrence of structural fires within Oakland
County has a well-established history. This hazard will continue to occur in the future

Table 29: Building Fires in Oakland County

Total Loss

Frequency Fatalities Casualties (Property and

Content Loss)
2012 661 6 35 32,783,507
2013 607 3 44 29,351,057
2014 599 5 34 21,250,648
2015 572 3 32 23,901,481
2016 636 9 28 38,717,949

Source: Michigan Bureau of Fire Services

Health & Safety

Structural fires in Oakland County account for 63% of deaths and nearly 72% of injuries from all fire types from 2012-2016. From 2012 through 2016,
there were a total of 26 deaths and 173 injuries due to structural fires in Oakland County. This equates to an average of 5 deaths and nearly 35
injuries per year.

Area Impacted
Structural fires can occur on any parcel in which a structure is present. Structural development in Oakland County is more concentrated in the southern
portion of the County. Therefore, a higher frequency of structural fires can be expected in southern Oakland County.

Figure 21: Structural Fire Hazard Map
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Economic Impact
Property loss from structural fires can be very high. From 2012 through 2016, Oakland County experienced a total of $146,004,642 in property and
content loss from structural fires, an average of $29,200,928 per year.

Critical Facilities/Services

There are over 40 fire departments/fire stations which respond to structural fires within Oakland County. During 2012 through 2016, there were no
firefighter deaths from structural fires; however, an average of nearly 21 firefighters are injured each year from responding to structural fires. Almost
90% of all firefighter injuries in Oakland County result from responding to structural fires. Emergency response assistance is provided to fire
departments through mutual aid agreements. For all types of fire department responses, mutual aid is given amongst many of the fire departments in
Oakland County an average of 100 times each year.

Structural Fire Risk & Vulnerability Assessment

Structural hazards are commonly known as the “universal hazard” because they can occur anywhere. There are over 600 structural fires per year in
Oakland County. Historic sites and hi-rise structures present unique challenges as it relates to this hazard. Structural development in Oakland County
is more concentrated in the southern portion of the County. The 40 fire stations in the County are a vulnerable asset in response to a structural fire.
Almost 90% of all firefighter injuries in Oakland County result from responding to structural fires. The location of registered historic sites and fire
stations are provided on Figure 22. Also shown are the areas of multiple-family residential development, industrial development, and commercial
development.

Figure 22: Structural Fire Vulnerability Maps
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Table 30: Structural Fire Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability® 50
Potential Magnitude and Scalel 31
Physical Vulnerability Hazard Impact! 58
Social Vulnerability Hazard Impact® 40
Community Conditions Hazard Impact! 21
Overall Capability and Capacity? 79
Mitigation? 100
Hazard Consequence & Impact Scorel 34
Overall Risk Rating® 41
Legend
Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, page 66.

National Climatic Data Center, https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=379163, viewed June 20, 2017.

Michigan State University, firewise.msu.edu, viewed June 20, 2017

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, page 245.
Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, page 232.

SEMCOG, Land Use in Southeast Michigan 2000-2008, Specific to Oakland County, viewed June 20, 2017.


https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=379163

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, pages 66-71.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, page 242
Michigan Department of Environmental Quality, http://www.michigan.gov/deq/0,4561,7-135-3312 4123 4122 4346-235851--,00.html, June 20, 2017.

Michigan Department of Environmental Quality, Scrap Tire Program, Staff Telephone Interview, August 30, 2004.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, page 313-314.
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1.6.7 Flooding

Published 7/5/2018 18:03 by Nathaniel Marlette

Dam Failure

Definition

The failure of an impoundment located in a river, stream, lake or other waterway resulting in downstream flooding.

Historical Events

Dam failure can result in loss of property, life and natural resources for miles downstream of a dam. Dam failures not only occur during flood events,
but also can be caused by poor operation, lack of maintenance and vandalism.

Examples of significant dam failures in Michigan include: 1) Marquette in 2003 when an earthen dam failed causing over $10 million in property
damages and 2) in September 1986, an intense rainfall caused 11 dams to fail in the Lower Peninsula of Michigan. Currently, there are over 2,500
dams identified statewide. From 1988 to 2013 the Michigan Department of Environmental Quality (MDEQ) has documented approximately 287 dam

failures (none catastrophic).

Table 31: High and Significant Hazard Dams in Oakland County

Name Hazard H8 Head
Clarkston High 34 30
Clintonville Significant 14 30
Loon Lake Significant 8 6
Ec(;rndd;Dam #3 (Hubbell Significant 25 15
Gehrke Significant 18 10
Holly Significant 12 9
Lake Louse Significant 12 11
Lake Orion Significant 18 13
Oxbow High 15 8
Pontiac Lake High 21 15
Quarton Significant 19 15
\If\(/;\ilteelrford Multi-Lakes Significant 12 11
Wildwood Lake High 22 6
Winkler Pond Significant 13 9
Lake Neva High 17 13
Lake Sherwood Significant 22 15
Endicott Significant 14 11
Heron High 26 20
Davisburg Trout Farm Significant 12 7
Dawson Millpond High 9 8
Wolverine Lake Significant 14 11
Eg?etﬁfow?\t?eramv's'on Significant 12 12
Wau-Me-Gah Lake Significant 8 3

Source: State of Michigan Department of Environmental Quality Geological and Land Management Division.

Frequency & Probability

Oakland County has 8 high and 15 significant dam hazards. Based on the number of high and significant dam hazards, it is very probable that a dam

failure will occur in the future within the County.

Figure 23: Dam in Oakland County


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574731

Health & Safety

No deaths or major injuries have been reported as a result of dam failure in the state. The risk to human life as a result of dam hazards is moderate to
high.

Area Impacted
Areas located downstream from a dam, within a floodplain, are at greatest risk for impact from a dam failure. Approximately 5,784 structures are
located within FEMA-mapped 100-year floodplains in Oakland County.

Economic Impact
The risk for property damage as a result of dam hazards is moderate to high. Property loss and content loss can be very high as a result of a dam
failure. Variable costs to repair a damaged dam are anticipated.

Critical Facilities/Services

Flooding events can require a substantial amount of resources and assistance from multiple agencies and departments including local emergency
response departments and state and federal departments such as the MDEQ Water Resources Division, Dam Safety Unit and FEMA. If flooding
from a dam resulted in significant damage to homes, the American Red Cross may also provide assistance.

Dam Failure Risk & Vulnerability Assessment
Oakland County currently has 8 high and 15 significant dam hazards.

Table 31: Dam Failure Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability* 13
Potential Magnitude and Scale® 29
Physical Vulnerability Hazard Impact! 65
Social Vulnerability Hazard Impact? 66
Community Conditions Hazard Impact! 60
Overall Capability and Capacity2 68
Mitigation? 67
Hazard Consequence & Impact Scorel 53
Overall Risk Rating®

Score 1: Vulnerability Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Riverine Flooding



Definition
The periodic occurrence of overbank flows of rivers, streams, drains, and lakes resulting in partial or complete inundation of the adjacent floodplain.

Historical Events
According to NOAA data, there were 23 flood/flash flood events in Oakland County from 1996 through 2016, resulting in 1 death and approximately
$402 million worth of damage. Some historical floods are listed below.

In September 2008, heavy rainfall led to flooding of roads and basements. Roads were closed, people were evacuated from their homes and a
woman had to be rescued when her car became submerged on a flooded road.

A historic rainfall event unfolded over Southeast Michigan on August 11, 2014, leading to major flooding and road closures. This event was caused by
a strengthening low pressure system moving over the area, focusing the tropical moisture which came up from the south. The hardest hit areas
included Metro Detroit and surrounding communities. Southern Oakland, Wayne, and Macomb counties saw the worst of the flooding as 4 to 6 inches
of rain fell over a 4 hour period. Around 75,000 homes and businesses suffered damage, with over 3000 suffering major damage. There was also
damage to the roads and bridges, along with the city sewer pumps which were overwhelmed by the torrential rainfall. Total estimated dollar loss from
the Detroit Metro area was 1.8 billion dollars. Oakland County suffered an estimated 400 million in property damage.

In September, 2016, Heavy rain fell across the Detroit Metro Area during the morning hours (2 to 5 inches). Widespread urban flooding was reported,
with many roads and interstates closed. Many basements were also flooded. The flooding resulted in approximately 2 million dollars in damages in
the Detroit Metro Area, with $500,000 coming specifically from damages in Oakland County.

Frequency & Probability

From 1975 through 2014, 14 major floods in Michigan resulted in Presidential Major Disaster Declarations. Two (2) of Oakland County’s major rivers,
the Clinton and Rouge Rivers, are likely to flood again. Portions of the Huron River also exhibit flooding, but less frequently. Smaller tributaries of
these river systems are also likely to flood in the future. It is highly probable that riverine flooding will continue to be a hazard in Oakland County.

Health & Safety
In Oakland County, there has been 1 death from riverine flooding since 1996. The risk to human life is low.

Area Impacted
Riverine floods in Oakland County primarily affect streets and infrastructure located in or near floodplains and in areas with inadequate drainage.
Approximately 6,000 structures are located within the FEMA 100-year floodplain within Oakland County.

Figure 24: 100-year Floodplain Map

Study Region: Qakland County M|
Scenario. 100 year Flood Event

Figure 25: 500-year Floodplain Map
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Economic Impact

Property loss from flood events can be very high. Property damage from flooding in Michigan is estimated at $60 million to $100 million

annually. Flood insurance coverage for Oakland County was estimated at $335,119,600 in March 2017. The risk of property damage resulting from
riverine flooding hazards is high. From 2012 to 2017, the number of active flood insurance policies dropped 14.0% nationally and 18.0% in the state
of Michigan. In Oakland County, however, the number of people with flood insurance grew slightly.

Critical Facilities/Services

Flooding events can require a substantial amount of resources and assistance from multiple agencies and departments including local emergency
response departments, as well as state, federal and nongovernmental agencies such as the American Red Cross. Significant crop yield losses may
result from flood events. Agricultural services such as the U.S. Department of Agriculture may provide assistance. The National Weather Service
issues flood watch and warnings to give advanced warning of potential flooding to areas.

National Flood Insurance Program (NFIP) Participation
The majority of Oakland County communities participate in the National Flood Insurance Program.

All 62 Oakland County communities, with the exceptions of the Cities of Berkley, Hazel Park and Lake Angelus are known to have adopted local
ordinances and/or site plan review standards that regulate construction and land uses within designated floodplains.

In addition, Part 31, Water Resources Protection, Act 451 of 1994, as amended, regulates activities that result in occupation, fill or grade lands within
floodplains along watercourses with a drainage area in excess of 2 square miles. Such activities require an application, review and permit issuance
from the MDEQ prior to disturbance.

Policies In-Force
According to FEMA, Oakland County communities had 1,385 insurance policies in-force totaling $330,694,100.

Table 33: NFIP Policies In-Force

Community Name Policies In-Force Insurance In-force Whole $ Written Premium In-Force

AUBURN HILLS, CITY OF 9 3,077,900 18,439
BERKLEY, CITY OF 10 2,268,000 3,427
BEVERLY HILLS, VILLAGE OF 13 2,750,700 11,807
BINGHAM FARMS, VILLAGE OF 2 700,000 830
BIRMINGHAM, CITY OF 71 13,536,400 56,969
BLOOMFIELD HILLS, CITY OF 24 9,258,100 124,725
BLOOMFIELD, TOWNSHIP OF 82 25,919,500 63,624
BRANDON, TOWNSHIP OF 16 3,352,900 20,837
CLARKSTON, CITY OF 1 132,000 1,454
CLAWSON, CITY OF 7 2,128,000 2,647
COMMERCE, TOWNSHIP OF 30 8,509,000 19,479
FARMINGTON HILLS, CITY OF 203 31,926,700 156,115




FARMINGTON, CITY OF 97 15,619,000 46,570
FERNDALE, CITY OF 8 2,399,600 6,254
FRANKLIN, VILLAGE OF 13 3,955,000 4,964
GROVELAND, TOWNSHIP OF 2 485,000 1,753
HAZEL PARK, CITY OF 4 280,000 708
HIGHLAND, TOWNSHIP OF 6 1,840,000 5,206
HOLLY, TOWNSHIP OF 7 878,700 7,152
HOLLY, VILLAGE OF 8 1,203,900 6,974
HUNTINGTON WOODS, CITY OF 11 2,632,000 3,818
INDEPENDENCE, TOWNSHIP OF 23 5,910,100 19,329
KEEGO HARBOR, CITY OF 23 4,565,800 19,437
LAKE ANGELUS, CITY OF 2 292,000 779
LAKE ORION, VILLAGE OF 30 6,043,100 28,014
LATHRUP VILLAGE, CITY OF 5 1,440,000 1,786
LYON, TOWNSHIP OF 12 2,710,300 11,606
MADISON HEIGHTS, CITY OF 4 1,000,000 2,771
MILFORD, TOWNSHIP OF 1 105,000 256
MILFORD, VILLAGE OF 3 1,130,000 1,585
NORTHVILLE, CITY OF 35 8,576,700 67,361
NOvVI, CITY OF 47 16,533,300 41,135
OAK PARK, CITY OF 14 2,434,000 4,179
OAKLAND, TOWNSHIP OF 21 5,431,400 17,342
ORCHARD LAKE VILLAGE, CITY OF 11 3,740,000 5,602
ORION, TOWNSHIP OF 12 2,910,000 7,790
ORTONVILLE, VILLAGE OF 3 486,000 2,583
PONTIAC, CITY OF 10 2,327,000 9,754
ROCHESTER HILLS, CITY OF 38 9,249,600 22,838
ROCHESTER, CITY OF 10 3,886,700 18,698
ROSE, TOWNSHIP OF 2 487,700 1,932
ROYAL OAK, CITY OF 36 7,840,000 11,623
SOUTHFIELD, CITY OF 61 14,716,800 51,053
SPRINGFIELD, TOWNSHIP OF 3 1,050,000 1,245
SYLVAN LAKE, CITY OF 3 1,050,000 1,203
TROY, CITY OF 136 40,422,900 184,552
WALLED LAKE, CITY OF 1 70,000 239
\c/)VI,;\TERFORD, CHARTER TOWNSHIP 77 20,235,500 65,738
WEST BLOOMFIELD, TOWNSHIP OF 110 27,222,900 90,711
WHITE LAKE, TOWNSHIP OF 21 4,261,900 11,409
WIXOM, CITY OF 5 1,083,000 2,361
WOLVERINE LAKE, VILLAGE OF 2 630,000 766
TOTAL 1,385 330,694,100 1,269,429

Source: FEMA as of 10/31/2017

Table 34: CRS Eligible Communities

Community CRS Entry Current

Current Class

% Discount for

% Discount for

Status

Name Date Effective Date SFHA Non-SFHA
commerce, 5103 10/1/14 9 5 5 c
Township of

Farmington

Hills, City of 10/1/94 10/1/95 10 0 0 R
Novi, City of 10/1/99 10/1/99 7 15 5 C

Source: FEMA as of 10/1/2017

Oakland County has 18 properties that were designated as having suffered repetitive flood claims, according to an official list maintained by FEMA



and the National Flood Insurance Program. Eleven of these eighteen properties are located within the City of Farmington Hills, four are in Waterford
Township, two are in the City of Birmingham, and one is in the City of Troy. All of these properties are listed as not yet having fully benefited from
flood mitigation activities, and they should be prioritized for future projects that might alleviate their flood risks. FEMA funds are available through
HMGP, PDMP, and FMAP in order to help subsidize these types of flood mitigation activities. Although most of FEMA’s hazard mitigation grants are
provided with a 75/25 cost-share agreement, repetitive loss properties can enjoy an even more favorable cost-share ratio, with 90% and sometimes
even 100% of the flood mitigation costs potentially able to be paid through these federal programs.

Of the eleven repetitive loss properties in the City of Farmington Hills, eight are of a single-family residential type, and three are classified as ‘other
residential’ (i.e. not single-family occupancy). Although some of these properties have experienced 4 or 5 damaging events during the past several
decades, others have only two or three events listed within the space of just a few years, before which or after which the property might not have been
covered by insurance. For example, one property reported four insurance claims for flood damages throughout the 1980s and 1990s, and is currently
still insured. A few other properties have four or five claims reported between the late 1990s and the present day, and are currently insured. But the
remaining properties listed for the city all tend to have had just a couple of reported flood claims within the space of one decade, along with at least
one reported lapse in their insurance coverage. In other words, additional damages are likely to have occurred to these homes, but were not reported
during the periods in which no insurance was being carried under the NFIP. Average claim payments for some of these properties have even
exceeded $100,000, although the average damages per event tend to be in the $10,000 to $20,000 range, when all these listed properties in the city
are being considered. These are more severe flood damages than has been documented for the other Oakland County communities, so these
properties in the city seem to merit being heavily prioritized for flood mitigation activities.

Waterford Township’s four identified repetitive loss properties are all of the single-family residential type. Their claim history shows a pattern similar
to those described in Farmington Hills, in which only a couple of damaging events occur within a single decade, but some lapse in insurance
coverage is also indicated in the records. The current list of Waterford’s repetitive loss properties all had just two claims reported, with the longest
accompanying time period ranging from the years 2004 to 2013, while the shortest range of time involved a period of only a year and a half. Average
damages to each property, per event, came out to less than $10,000.

The City of Birmingham had two identified properties which were classified as ‘other non-residential properties’ and these were the only non-
residential properties to appear in the Oakland County listings. One of the properties only had a couple of claims in 1997, followed by an uninsured
period, while the other identified property reported four claims over a 15-year period, and hasn’t had any listed flood events since 1996 although the
property is designated as currently insured. The average claim amounts were a few thousand dollars lower, on average, than those reported for
Waterford Township.

Finally, the City of Troy had one single-family residential property listed as suffering three damaging events during the early 1980s, followed by some
lapse in insurance coverage, and an average damage amount that is comparable to that reported for Waterford Township. The prioritization of these
properties may ultimately be determined at the household level, but this general planning analysis must protect the confidentiality of insurance and
claim information for all specific addresses. Therefore, the general prioritization suggested here would be to emphasize the larger number of more
heavily damaged properties found within Farmington Hills, then the moderately damaged properties located in Waterford Township and the City of
Troy, and finally the properties listed for the City of Birmingham. Since the level of interest, activity, and motivation will naturally vary among individual
property owners, however, any opportunity to implement flood mitigation activities at any of these properties should be sought and followed up on, as
each property on this list has already been defined as meriting high priority. It is recommended that all of the NFIP-identified repetitive loss properties
maintain flood insurance coverage, while funding is sought to alleviate their risks.

Another interesting pattern found within the information from the NFIP is that regarding the dates of damaging flood events. Sorting all reports by date
reveals a total of some 21 events between April 1979 and September 2013, for which claims were paid. Ten of these 21 flood events only involved a
single property from the county’s list, but the following events affected multiple properties (the number of listed properties affected by each event is
provided in parentheses): October 1, 1981 (5), March 13 to 16, 1982 (3), May 1 to 2, 1983 (5), June 20 to 21, 1989 (4), June 18 to 19, 1996 (3), July
2,1997 (2), August 6 to 9, 1998 (5), June 24, 2000 (3), May 22 to 23, 2004 (3), September 13, 2008 (3), and September 3, 2013 (3). Some of the
event dates correspond with declared flood disasters, such as an event on September 11, 2000 (affecting one of the listed properties), which was
when widespread basement flooding occurred and eventually resulted in federal disaster 1346 being declared—Michigan’s most damaging disaster
to date.

Riverine Flooding Risk & Vulnerability Assessment

Riverine flooding is dependent on seasonal weather patterns. There is 1 major riverine flooding event in Michigan every 2 years.

Vulnerable areas to flooding are those locations and populations within floodplains and flood prone areas, primarily those downstream of an event.
Vulnerabilities include Infrastructure (bridges and structures) and populated areas. Approximately 5,784 structures are located within the FEMA 100-
year floodplain in Oakland County. Figure 26 shows specific areas in the County which have a high occurrence of flooding.

Repetitive loss properties are those that have reported a certain number and amount of flood damages to the National Flood Insurance Program
(NFIP), and therefore have been prioritized for flood mitigation activities because of the greater needs and cost-effectiveness that those properties
seem to exhibit for potential flood mitigation projects. Oakland County has 18 properties that were designated as having suffered repetitive flood
claims, according to an official list maintained by FEMA and the National Flood Insurance Program. Eleven of these eighteen properties are located
within the City of Farmington Hills, four are in Waterford Township, two are in the City of Birmingham, and one is in the City of Troy. All of these
properties are listed as not yet having fully benefited from flood mitigation activities, and they should be prioritized for future projects that might
alleviate their flood risks. FEMA funds are available through HMGP, PDMP, and FMAP in order to help subsidize these types of flood mitigation
activities. Although most of FEMA’s hazard mitigation grants are provided with a 75/25 cost-share agreement, repetitive loss properties can enjoy an
even more favorable cost-share ratio, with 90% and sometimes even 100% of the flood mitigation costs potentially able to be paid through these
federal programs.

Figure 26: Riverine Flooding Vulnerability Map
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HAZUS (100-year Flood)

HAZUS estimates that about 1,391 buildings will be at least moderately damaged. This is over 60% of the total number of buildings in the scenario.
There are an estimated 0 buildings that will be completely destroyed.

Of the 55 fire stations analyzed, one will experience moderate damages. No hospitals will experience damages in this scenario, two of the 44 police
stations will experience moderate damages, and seven of the 535 schools will experience moderate damages.

Building-Related Losses

The total building-related losses were 697.15 million dollars. 1% of the estimated losses were related to the business interruption of the region. The
residential occupancies made up 43.87% of the total loss.

HAZUS (500-year Flood)

HAZUS estimates that about 2,823 buildings will be at least moderately damaged. This is over 65% of the total number of buildings in the scenario.
There are an estimated 40 buildings that will be completely destroyed.

Of the 55 fire stations analyzed, one will experience moderate damages and a total of two will experience loss of use. One hospital will experience
moderate damages in this scenario; one of the 44 police stations will experience moderate damages and another will experience loss of use; and
five of the 535 schools will experience moderate damages and another seven will experience loss of use.

Building-Related Losses

The total building-related losses were 1,056.16 million dollars. 1% of the estimated losses were related to the business interruption of the region. The
residential occupancies made up 46.60% of the total loss.

Table 35: Riverine Flooding Evaluation and Impact/Consequence Assessment



Frequency & Probability® 44
Potential Magnitude and Scale! 41
Physical Vulnerability Hazard Impact! 73
Social Vulnerability Hazard Impact? 63
Community Conditions Hazard Impact1 53
Overall Capability and Capacity? 68
Mitigation? 61
Hazard Consequence & Impact Score! 55
Overall Risk Rating> 49
Legend
Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Minimally Capable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Vulnerable Very Capable Extreme
N/A Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Urban Flooding

Definition
Urban flooding involves the overflow of storm sewer systems and is usually caused by inadequate drainage following heavy rainfall or rapid snowmelt.

Historical Events

Urban flooding is typically the result of intense rainfall, snowmelt, ice jams, dam failures (considered separately above) or a combination of these
factors. Secondary hazards associated with urban flooding include infrastructure damage, dam failure, riverine flooding and shoreline flooding and
erosion.

According to NOAA data, there were 23 flood/flash flood events in Oakland County from 1996 through 2016. Of these, 14 were flash flood events.

Between April 4 and 11, 1947, flooding resulted in significant damage in Northville, where floodwaters filled basements and inundated the first floors
of numerous residences.

On August 6 1998, flooded roads impacted the morning commute in Southfield, Troy, Livonia, Novi and other cities. Parts of I-75, I-696 and
Woodward Avenue were closed. Basements were flooded in Farmington and Royal Oak and several businesses in Farmington Hills experienced
water damage. In Northville, a train derailed when it attempted to cross tracks that were washed out. Nineteen hundred (1,900) gallons of diesel fuel
were spilled.

On June 28, 1999, runoff caused flash flooding in northern Oakland County with several gravel roads washed out in rural areas and some street
flooding in the towns of Holly and Ortonville.

On June 25, 2000, flash flooding in Auburn Hills washed out the entrance ramp from southbound Lapeer Road to Interstate I-75 and a creek in
Rochester Hills flooded a parking lot that damaged 5 cars. Some low-lying roads were closed for much of the day, including Walnut Lake Road in
West Bloomfield and Halstead Road in Farmington Hills.

In September 2000, a Presidential Major Disaster Declaration was granted to Wayne and Oakland Counties for urban flooding and sewer backups
caused by an intense rainfall on September 10 and 11, 2000.

One (1) man drowned in West Bloomfield Township on June 18, 1996, when he drove his car across a flooded parking lot into a pond that was
obscured by the flood waters.

During July 2000, a stranded family was rescued by a boat in Novi after their car stalled in floodwaters.
In May 2004, portions of Dixie Highway were closed due to flooding from heavy rains that exceeded a foot of standing water.

A historic rainfall event unfolded over Southeast Michigan on August 11, 2014, leading to major flooding and road closures. This event was caused by
a strengthening low-pressure system moving over the area, focusing the tropical moisture which came up from the south. The hardest hit areas
included Metro Detroit and surrounding communities. Southern Oakland, Wayne, and Macomb counties saw the worst of the flooding as 4 to 6 inches
of rain fell over a 4-hour period. Around 75,000 homes and businesses suffered damage, with over 3000 suffering major damage. There was also
damage to the roads and bridges, along with the city sewer pumps which were overwhelmed by the torrential rainfall. Total estimated dollar loss from
the Detroit Metro area was 1.8 billion dollars. Oakland County suffered an estimated 400 million in property damage.

In September 2016, Heavy rain fell across the Detroit Metro Area during the morning hours (2 to 5 inches). Widespread urban flooding was reported,
with many roads and interstates closed. Many basements were also flooded. The flooding resulted in approximately 2 million dollars in damages in
the Detroit Metro Area, with $500,000 coming specifically from damages in Oakland County.

Frequency & Probability

There have been 14 flash flood events in Oakland County since 1996. The frequency of urban flooding is dependent on seasonal weather patterns.
Urban flooding is usually caused by inadequate drainage following heavy rainfall or rapid snowmelt. Urban flooding is more likely to occur during the
spring when thunderstorms and snow melt are more prominent. Many areas of Oakland County are moderately to heavily populated. Most of these
areas are connected to a municipal sewer system (storm water and/or sanitary sewer), therefore, it is highly probable that urban flooding will occur in



the future within the County. As development continues within the County, an increase in urban flooding may occur.

Health & Safety
Possible loss of life would be primarily from drowning incidents. Other potential health-related problems could be from sewer back-ups and increased
pollutant concentrations.

Area Impacted
An urban flood in Oakland County would primarily affect streets and infrastructure located in and near floodplains and in areas with inadequate
drainage.

Economic Impact
Current flood damages in Michigan are estimated between $60 million to $100 million per year. Twenty-three (23) flood events were reported in
Oakland County between 1996 and 2016, resulting in property damage totaling an estimated $402.236 million.

From 1975 through 2014, 14 major floods in Michigan resulted in Presidential Major Disaster Declarations. These flood disasters have damaged
homes, businesses, personal property and agriculture resulting in hundreds of millions of dollars’ worth of damage.

Critical Facilities/Services
Flooding events can require a substantial amount of resources and assistance from multiple agencies and departments including local emergency
response departments, as well as state, federal and nongovernmental agencies such as the American Red Cross.

Urban Flooding Risk & Vulnerability Assessment

Urban flooding is dependent on seasonal weather patterns. Urban flooding is normally restricted to areas with high volumes impervious materials.
These would include major cities, industrial parks, and downtown districts.

Vulnerabilities include Infrastructure (bridges and structures) and populated areas (Commercial and Residential).
e See Infrastructure (Water/Sewer) Vulnerability Map in Appendix A

Table 36: Urban Flooding Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability® 38
Potential Magnitude and Scale! 41
Physical Vulnerability Hazard Impact! 68
Social Vulnerability Hazard Impact? 71
Community Conditions Hazard Impact! 53
Overall Capability and Capacity? 73
Mitigation? 67
Hazard Consequence & Impact Scorel 55
Overall Risk Rating>

Score 1: Vulnerability Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Shoreline Flooding & Erosion

Definition
Shoreline erosion hazards typically involve the loss of property as sand or soil is removed by water action and is carried away over time.

Historical Events

Shoreline flooding and erosion typically occurs along the Great Lakes shoreline and is caused by high water levels. A significant high water period in
Michigan was in 1997 through 1998. During this period, the Great Lakes were at or near record levels set in the mid-1980s. In 1985 through 1986,
record high lake levels resulted in a Governor's Disaster Declaration for 17 shoreline counties. During 1972 through 1973, high water levels caused
flooding in 30 counties in Michigan.

Oakland County does not have any Great Lakes shoreline; therefore, this hazard is not included further within this Plan.

Michigan Department of State Police, Emergency Management Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, page 208.
Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, page 79.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, pages 77-81.

National Climatic Data Sponsored Website, https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=133285, Standard Query for Severe Weather, June 20, 2017.

National Climatic Data Sponsored Website, https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=660647, Standard Query for Severe Weather, June 20, 2017.



https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=133285
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=660647

National Climatic Data Sponsored Website, https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=538946, Standard Query for Severe Weather, June 20, 2017.

FEMA, https://www.fema.gov/disasters/, June 20, 2017.

National Climatic Data Sponsored Website, https://www.ncdc.noaa.gov/stormevents/listevents.jsp?, Standard Query for Severe Weather, June 20, 2017.

Ibid.

Michigan Department of State Police, Emergency Management Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, page 168.
National Climatic Data Sponsored Website, www.ncdc.noaa.gov/cgi-win/wwecgi.dll?wwEvent~Storm, Standard Query for Severe Weather, viewed June 20, 2017.
Michigan Department of State Police, Emergency Management Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, page 171.
National Climatic Data Sponsored Website, www.ncdc.noaa.gov/cgi-win/wwecgi.dll?wwEvent~Storm, Standard Query for Severe Weather, viewed June 20, 2017.
Ibid.

Ibid.

National Climatic Data Sponsored Website, www.ncdc.noaa.gov/cgi-win/wwecgi.dlI?wwEvent~Storm, Standard Query for Severe Weather, viewed June 20, 2017.
Ibid.

Ibid.

Ibid.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, pages 82-101.
National Climatic Data Sponsored Website, www.ncdc.noaa.gov/cgi-win/wwecgi.dlI?wwEvent~Storm, Standard Query for Severe Weather, viewed June 20, 2017.
FEMA, Natural Disaster Reports, viewed June 20, 2017.

Michigan Department of State Police, Emergency Management Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, page 179.
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https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29%20Flash%20Flood&eventType=%28Z%29%20Flood&beginDate_mm=01&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=12&endDate_dd=31&endDate_yyyy=2016&county=OAKLAND%3A125&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=26%2CMICHIGAN

1.6.8 Fog

Published 7/5/2018 21:01 by Nathaniel Marlette
Definition
Fog is condensed water vapor in a cloudlike mass that is located close to the ground and limits visibility.

Historical Events

In 2005, up to 200 cars collided during a heavy fog in Ingham County. Two (2) people were killed, 37 were injured and both lanes of I-96 were closed
for hours. In 1995, dense fog lasted for over 24 hours resulting in numerous traffic accidents and 4 fatalities. Schools were delayed and flights were
delayed, cancelled or diverted.

Frequency & Probability
Michigan has approximately one major fog event every two years. NOAA lists one major fog event for Oakland County since 1950.

Health & Safety
Low visibility can cause large multi-car accidents resulting in personal injury and death. No records of death or injury from fog events were found for
Oakland County.

Area Impacted
Fog is usually limited to low lying areas and valleys; however, during significant events, large portions of the County may be affected. The areas of
most concern would be highways, freeways, areas of high traffic volumes and airports.

Economic Impact
Fog is normally limited to the early morning hours which may delay the morning commute. Low visibility may lead to accidents, property damage and
injury. The economic impacts are typically short term and localized.

Critical Facilities/Services
Critical facilities and services that depend on transportation are most affected by fog. School buses and emergency response vehicles may be
significantly delayed. The affect should be temporary and limited to the duration of the fog event or shortly thereafter.

Fog Risk & Vulnerability Assessment

Michigan has approximately 1 major event every 2 years. NOAA had 1 major fog event listed for Oakland County since 1950. Fog is hormally limited
to the early morning hours and would therefore, be constrained to the early morning commute. The most dangerous accidents tend to be on
highways/freeways, high traffic roads, airports, and railroad crossings. Heavy fog can lengthen the time it takes for emergency response vehicles to
respond to an emergency. Heavy fog also puts school buses and other public buses at increased chance of accident.

Table 37: Fog Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability* 25
Potential Magnitude and Scale® 11
Physical Vulnerability Hazard Impact® 28
Social Vulnerability Hazard Impact? 29
Community Conditions Hazard Impact! 16
Overall Capability and Capacity? 79
Mitigation® 72
Hazard Consequence & Impact Scorel 21
Overall Risk Rating® 23
Legend
Score 1: Vulnerability Rating 2: Capability and Capacity Ratin: 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable | High
76 - 100 Very Capable
N/A Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Michigan Department of State Police, Emergency Management Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, page 161.

Ibid.


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574745

1.6.9 Gas/Oil Shortages or Supply Disruption
Published 7/5/2018 21:04 by Nathaniel Marlette

Definition

A gas/oil shortage is when demand for gas/oil exceeds the available supply.

Historical Events

In 2005, Hurricane Katrina disrupted oil refinery stations that affected Michigan's supply of fuel. Cold temperatures in 1976, 1977 and 2000 lead to a
fall in propane inventories. The propane industry found it difficult to maintain deliveries causing the price of propane to hit record highs. During the
1970s, the Middle East Oil Embargo halted the flow of oil causing an energy crisis followed by the eruption of the Iranian Civil War this resulted in gas
shortages and a significant increase in the cost of gasoline.

Frequency & Probability
Since 1965, there have been 7 major gas/oil shortages that impacted Oakland County. The conflicts in the Middle East as well as increased demand
around the globe can be expected to lead to additional shortages in the future.

Health & Safety

Although no information could be found regarding specific injuries or deaths caused by gas/oil shortages, they are possible. Shortages in heating
fuels and increased cost may lead some individuals to be unable to heat their homes and result in a number of health issues attributed to cold
weather (e.g., hypothermia, chilblains, etc.) collectively referred to as cold stress. Long term shortages in gasoline and fuel may lead to violent
outburst. Overall the risk to health and safety is low.

Area Impacted
All of Oakland County would be impacted by a gas/oil shortage. Depending on the type of fuel, certain areas may be more impacted then others.
Propane shortages would impact rural areas while gasoline shortages would have a larger impact on commuters and businesses.

Economic Impact

Economic impact includes increased prices of gas/oil, reduction in spending on other items and less driving. Long-term widespread shortages may
lead to job loss, high inflation, recession and social unrest. Propane or natural gas shortages may affect the ability of people to heat their homes and
may lead to damage to personal property.

Critical Facilities/Services

Critical facilities and services are impacted by gas/oil disruptions and shortages. Critical facilities such as emergency response and schools rely on
transportation fleets with relatively poor mileage. Generators run on diesel fuel. Most critical facilities are limited to fixed finances such as schools,
emergency response and nursing homes that find it difficult to make up the increased cost of heating and transportation.

Gas/Oil Shortage Risk & Vulnerability Assessment

Since 1965, there have been 7 major gas/oil shortages that impacted Oakland County. Gas and oil shortages cover a wide range of fuels used for
different purposes from fueling vehicles to heating homes or making plastics. The type of gas/oil shortage will dictate what/who is most vulnerable.
For example, gasoline shortages will affect commuters, which in turn will affect the businesses where they work (increase in absenteeism). Oakland
County has limited public transportation available, without gasoline many residents would find it difficult to make it into work. If there was a shortage of
propane or natural gas, that would affect the ability to heat homes, hospitals, and nursing homes. It would also affect some ability to cook. Shortages
in diesel would affect commercial and industrial facilities, places with generators, emergency response, and schools.

Table 38: Gas/Oil Shortage Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability® 13
Potential Magnitude and Scale! 5
Physical Vulnerability Hazard Impact! 47
Social Vulnerability Hazard Impact? 66
Community Conditions Hazard Impact! 28
Overall Capability and Capacity? 73
Mitigation? 67
Hazard Consequence & Impact Scorel 36
Overall Risk Rating3 21
Legend
Score 1: Vulnerability Rating | 2: Capability and Capacity Rating | 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Capable
N/A Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown



https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574746

1.6.10 Hazmat Incidents

Published 7/5/2018 21:16 by Nathaniel Marlette

Fixed Site

Definition
Hazardous Material (Hazmat) Incident — Fixed Site is defined as an uncontrolled release of a hazardous material originating from a building, structure
or fixed equipment which is capable of posing a risk to life, health, safety, property or the environment.

Historical Events

According to Oakland County’s 2015 SARA Title Ill reports, Oakland County had 225 Extremely Hazardous Substance (EHS) facilities and over 500
active hazardous substance facilities. Oakland County has an average of 25 reported hazmat incidents per year. Although most hazmat incidents
occur at industrial facilities, this is not always the case. For example, on May 29, 2004, a tank containing ethylene glycol for a refrigeration system
ruptured at a fish market in Birmingham. Approximately 180 gallons of the material were released, with a portion entering the storm drain system. The
spill required evacuation of the building and several people were exposed to the spilled material, 6 people required hospitalization.

Table 39: Fixed Site Hazmat Releases in Oakland County

Community Name Number of Releases
Pontiac 59
New Hudson 15
Troy 46
Novi 11
Farmington Hills 28
Rochester ar_ld 30
Rochester Hills

Waterford 21
Royal Oak 19
Southfield 27
Auburn Hills 11
Hazel Park 9
Oxford 13
West Bloomfield 7
Birmingham 5
Bloomsfield Hills 3
Clarkston 9
Clawson 6
Ferndale 13
Holly 11
Lake Orion 8
Leonard 3
Oak Park 11
Ortonville 1
South Lyon 7
Springfield 2
Farmington 8
Franklin Village 1
Keego Harbor 2
Madison H8s 18
Milford 23
Northville 1

Source: U.S. Coast Guard, National Response Center website, www.nrc.uscg.mi./foia.html, Standard Query Report for Oakland County, Fixed Incidents, January 1, 1990 through December 21, 2011.

Frequency & Probability

From 1990 through December 2011, there were a total of 547 reported fixed site hazmat incidents in Oakland County, an average of 25 incidents per
year. As the County continues to develop and attract new business and industry, it is anticipated that the probability of occurrence for this hazard will
increase.

While recent fixed-site hazmat was not available, the following data demonstrates that hazmat issues, albeit many of them were small, occur often in
Oakland County.

Table 40: All Hazmat-related Incidents in Oakland County


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574747
http://www.nrc.uscg.mi./foia.html

Total Loss

Frequency Fatalities Casualties (Property and
Content Loss)
2012 2,962 0 0 4,901
2013 4,102 0 0 33,730
2014 4,389 0 0 36,860
2015 3,227 0 0 107,988
2016 3,752 0 0 19,225

Source: Michigan Bureau of Fire Services

Table 41: Chemical Spill or Leaks in Oakland County

Total Loss

Frequency Fatalities Casualties (Property and

Content Loss)
2012 20 0 0 0
2013 13 0 0 0
2014 20 0 0 0
2015 18 0 0 0
2016 27 0 0 0

Source: Michigan Bureau of Fire Services

Health & Safety
Given the frequency of hazmat incidents in Oakland County, the number of deaths and injuries from this event is relatively low.

Area Impacted
In Oakland County, fixed site hazmat incidents have rarely required an evacuation. The majority of hazmat material releases in Oakland County are
releases to water, followed by land/soil and air. Environmental contamination which results from this hazard can extend to off-site locations.

Economic Impact

The economic impact due to this hazard can be highly variable, especially when including the costs of environmental remediation. According to the
U.S. EPA Hazmat Response Team, costs for responding to a hazmat incident can range from $1,000-$100,000. Some property damage from this
type of event can be expected, especially if the release results in a fire or explosion. Additional impact in the form of lost business revenue, can result
if the incident causes a business to close.

Although major fixed site hazmat incidents are not common in Oakland County, there is a potential for such an incident. A significant incident would
likely involve response efforts from multiple agencies and departments. Additional impact could result from environmental remediation and restoring
public confidence in the environmental health of the County.

HAZMAT Fixed-Site Risk & Vulnerability Assessment

Vulnerable locations are the Superfund Amendments and Reauthorization Act (SARA) Title Il sites (sites that store hazardous substances) in the
County and those areas within an approximate 1-mile radius of these sites. In 2010, there were 195 Extremely Hazardous Substance (EHS) facilities
and 502 Active Hazardous Substance facilities within the County.

About half of the County’s 62 municipalities have had at least 1 fixed site hazmat release between 1999 and 2011. Police and fire stations are
vulnerable assets in response to a hazmat fixed site release. Areas with greater population are more at risk for secondary health-related incidents
resulting from a fixed site hazmat release. The location of the listed SARA Title Il sites, which include SARA Section 302 and Section 312 facilities, is
shown on the HAZMAT Fixed-Facility Vulnerability Map, along with the locations of police and fire stations in the County. Also displayed on the map
are the census blocks within a 1-mile radius of the listed sites. Approximately 1,442,426 people are located within 1 mile of at least 1 SARA Section
302 or Section 312 facility.

e See HAZMAT Fixed-Facility Vulnerability Map in Appendix A

Table 42: Hazardous Materials: Fixed Facility Hazard Evaluation and Impact/Consequence Assessment



Frequency & Probabilityl 31
Potential Magnitude and Scale! 16
Physical Vulnerability Hazard Impact! 53
Social Vulnerability Hazard Impact? 54
Community Conditions Hazard Impact! 32
Overall Capability and Capacity? 73
Mitigation? 67
Hazard Consequence & Impact Scorel 38
Overall Risk Rating® 38
Legend
Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Transportation Incident

Definition
Hazardous Material (Hazmat) Incident — Transportation is defined as an uncontrolled release of a hazardous material during transport which is
capable of posing a risk to life, health, safety, property or the environment.

Historical Events

One of the most significant responses required for a hazmat incident in Oakland County occurred on November 15, 2001. The incident involved the
head-on collision of 2 trains near Clarkston. As a result of the collision, 2 of the rail crew members were killed and 2 more were injured. In addition, a
car carrying 4,000 gallons of fuel oil was derailed. The derailment required the response of local fire departments and hazmat teams, the Michigan
Department of Environmental Quality, Michigan Department of Natural Resources and the U.S. Environmental Protection Agency. A 1-mile radius
around the incident site was evacuated, impacting approximately 719 people. Fortunately, after investigation by the hazmat team, it was determined
that there was no release from the rail car.

Table 43: Transportation Related Hazmat Releases in Oakland County January 1, 1990 through 2011

Community Name Number of Releases

Pontiac 18

Novi
Milford

Holly

Lake Orion

Sylvan Lake
Auburn Hills

Farmington Hills

Hazel Park
Highland
Northville

Rochester Hills

Sylvan Lake
Waterford

WlwWwIN|W|P|W |||V |O|FR,|JOO|O

Wixom

Wood Lake 1

Source: U.S. Coast Guard, National Response Center website, www.nrc.uscg.mi./foia.html, Standard Query Report for Oakland County, Mobile and Transportation Incidents, January 1, 1990 through December
31,2011

Frequency & Probability

Since 1978, there have been 4 significant hazardous material transportation incidents in Oakland County. Three involved train derailments and 1
involved a cargo van transporting radioactive materials. There have been 111 reported incidents involving mobile transport and 43 railroad incidents
in Oakland County since 1992. The State of Michigan averages a reportable incident every 9.1 days. As the County continues to develop and attract
new business and industry, it is anticipated that the probability of occurrence for this hazard will increase.

Health & Safety

Compared to fixed site hazmat incidents in Oakland County, transportation related incidents are more likely to result in death or injury. Oakland
County experiences 1 death every 3 years and 1 injury each year, on average, as a result of transportation related hazmat accidents. Deaths and
injuries are typically limited to the operators of the transportation vessel.

Area Impacted


http://www.nrc.uscg.mi./foia.html

There are 134 miles of freight railroads and approximately 62 miles of interstate and major state highway in Oakland County. Although large-scale,
off-site impacts are not common with hazmat transportation incidents, they are certainly possible within Oakland County. Off-site impacts can include
evacuation, closure of roadways and environmental contamination.

Economic Impact

The economic impact due to this hazard can be highly variable, especially when including the costs of environmental remediation. According to the
U.S. EPA HazMat Response Team, costs for responding to a hazmat incident can range from $1,000-$100,000. Damage to transportation
equipment is expected with this event, however, these costs are the responsibility of the transporter. Costs to the public can include response efforts,
commuter delays and damage to transportation infrastructure.

Critical Facilities/Services

Although transportation related hazmat incidents are not common in Oakland County, such an incident is very possible. As demonstrated by the
November 15, 2001, incident, a significant incident can involve response efforts from multiple agencies and departments. Additional impact could
result from environmental remediation and restoring public confidence in the environmental health of the County.

HAZMAT Transportation Risk & Vulnerability Assessment

There have been 4 significant hazmat transportation incidents in Oakland County since 1978. There were a total of 111 automobile/truck accidents
and 43 railroad accidents. Pontiac, Lake Orion, Novi, and Milford had the highest number of releases in the County; however, 16 communities had at
least 1 incident reported.

Vulnerable locations to a transportation hazmat incident are the areas within a 1-mile radius of the railroads and major roadways, particularly I-75, |-
696, 1-96, I-275, and M-59. Areas of greater population are more vulnerable to these incidents. Police and fire stations are vulnerable assets in
response to a hazmat fixed site release including activities such as evacuation assistant and cleanup assistance. The locations of the railroads, major
highways, and police and fire station locations are included on Figure 27. Census block groups within a 1-mile radius of major highways and freight
rail are also included on Figure 27. Approximately 767,222 people are located in these census blocks within 1 mile of the selected highways.

Figure 27: HAZMAT Transportation Vulnerability Map
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Source: Oakland County, MI, USDA, SEMCOG | Created by: ASTI

Table 44: HAZMAT Transportation Incident Hazard Evaluation and Impact/Consequence Assessment



Frequency & Probability® 38
Potential Magnitude and Scale! 14
Physical Vulnerability Hazard Impact! 53
Social Vulnerability Hazard Impact? 54
Community Conditions Hazard Impact! 35
Overall Capability and Capacity? 73
Mitigation2 67
Hazard Consequence & Impact Scorel 38
Overall Risk Rating®

Score 1: Vulnerability Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Oakland County LEPC webpage, https://www.oakgov.com/homelandsecurity/Pages/program_service/lepc.aspx, June 21, 2017.

U.S. Coast Guard, National Response Center website, www.nrc.uscg.mi./foia.html, Standard Query Report for Oakland County, Fixed Incidents, January 11, 2012.
Ibid.

Ibid.

Federal Railroad Administration, Safety Data Reports for 2001, http://safetydata.fra.gov, filtered for Oakland County, June 27, 2017.

U.S. Coast Guard, National Response Center website, www.nrc.uscg.mi./foia.html, Standard Query Report for Oakland County, Rail Incidents, January 11, 2012.
Ibid.

U.S. Coast Guard, National Response Center website, www.nrc.uscg.mi./foia.html, Standard Query Report for Oakland County, Rail Incidents, January 11, 2012.
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1.6.11 Infrastructure Disruption

Published 7/5/2018 21:30 by Nathaniel Marlette
Definition
An infrastructure disruption is the disruption of a critical public or private utility infrastructure which results in a short-term loss of service.

e See Infrastructure Map in Appendix A
Water System

Historical Events

On June 7, 1999, a water main break in the City of Auburn Hills resulted in a week-long loss of water service to over 44,000 households in Auburn
Hills, Orion Township, Lake Orion and Rochester Hills. The break was caused when a drilling company accidentally struck a water main. The water
emergency forced the temporary closures of hundreds of schools and businesses, including major industries within the affected area. Local officials
estimated the water emergency resulted in economic losses in the tens of millions of dollars.

On October 23, 2017, a 48-inch water main broke in Farmington Hills, causing at least 50,000 people to completely lose water service and impacting
over 300,000 people. Impacted areas of the County were placed on a water boil until the break could be fixed and water pressure restored. The water
boil lasted for up to nine days in the hardest hit areas.

Frequency & Probability
Water system disruptions can be attributed to causes such as construction/excavation activities, underground freezing, power outages and system
blockages. Two (2) significant water main breaks have occurred in Oakland County since 1999.

In 2003, there were 257 water line breaks, including service line breaks. The vast majority of water line breaks do not create a water crisis situation. It
is estimated that this hazard will be somewhat more likely to occur in the future as the water system structures age and countywide development
continues.

Health & Safety
The availability of clean drinking water is crucial to the health and safety of the public. Water service interruptions can cause untreated or poorly
treated drinking water to enter the water supply, resulting in boil water advisories.

Area Impacted

The Oakland County Water Resources Commissioner's Office (OCWRC) operates and maintains the water system for many of the communities of
Oakland County. The OCWRC's water system has been designed to minimize the number of people impacted from service interruption. The goal of
planning is to limit impacts to no more than 28 customers with each break. However, the impact of each line break is highly variable.

Economic Impact

Water is a vital component in operating schools, hospitals, businesses and in maintaining public health. Information regarding the economic impact of
water system failures is not available. It is anticipated that an interruption in service can be extremely costly, depending upon the number of affected
customers and duration of the event.

Critical Facilities/Services
Maintaining a functional water system is a critical service of the OCWRC in portions of Oakland County. Loss of water service can make it difficult to
operate other critical facilities such as schools, hospitals, businesses and sport/entertainment venues.

Water Disruption Risk & Vulnerability Assessment

The Oakland County Water Resources Commissioner's Office (OCWRC) operates and maintains storm drains throughout the County. As shown on
the Infrastructure (Water/Sewer) Vulnerability Map, the OCWRC operates and/or maintains portions of the water and sanitary sewer systems within

the County. Interruptions in the water system are common; in 2003, for example, there were 257 water line breaks. The primary consequence of this
hazard is potential public health impacts. As a result, schools, hospitals and elderly care facilities have been identified as the most vulnerable.

e See Infrastructure (Water/Sewer) Vulnerability Map in Appendix A

Table 45: Infrastructure Disruption Hazard Evaluation and Impact/Consequence Assessment


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574748

Frequency & Probability® 25
Potential Magnitude and Scale! 19
Physical Vulnerability Hazard Impact! 62
Social Vulnerability Hazard Impact? 59
Community Conditions Hazard Impact! 45
Overall Capability and Capacity? 73
Mitigation? 61
Hazard Consequence & Impact Score! 45
Overall Risk Rating> 33
Legend
Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Minimally Capable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Vulnerable Very Capable Extreme
N/A Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Electrical System

Historical Events

The largest, and arguably most infamous, electrical system failure in the United States occurred on August 14, 2003. This system failure started at
4:10 p.m. in southern Ohio and within seconds, 50 million people in North America were left without electricity. The blackout affected millions of
customers in southeast Michigan, including Oakland County. In many ways, this event was a worst-case scenario electrical failure.

About 1 million Michigan residents lost power on March 8, 2017. Gov. Rick Snyder, in a press briefing with officials from the state’s two biggest
utilities, called the windstorm “the largest combined statewide” power outage event in Michigan history. At one point, approximately one-third of
Michigan residents were affected by the power outage. More than 800,000 DTE customers were affected by the storm and more than 4,000 wires
were downed by falling trees. 320,000 Consumers Energy customers lost power because of the storm. The outages were caused by near-hurricane
force winds, which pounded the area for more than 12 hours. A warmer than normal winter created softer ground, making it easier for trees to uproot
and knock down more power lines.

Frequency & Probability

Electrical service for the majority of Oakland County is provided by DTE Energy, with the exception of a small area in the northwest portion of the
County which is serviced by Consumers Energy. It is estimated that a significant power failure occurs in Oakland County once per year. Electrical
failures, like the August 2003 blackout, although rare, can occur due to problems within the electrical system and from secondary causes such as
weather and human/animal interference. Ice storms have an established history of causing electrical service interruptions. Electrical outages are often
related to severe weather events, which occur 30-40 times per year within Oakland County.

Electrical service problem areas exist within the County. Problem areas are those areas that experience a power outage more than twice each year.
When a problem area is identified, the cause is determined and remedied as quickly as possible. As a result, the identified problem areas are
always changing.

As the County continues to grow and demand for electrical service increases, it is possible that this hazard will occur more frequently and with greater
consequence.

Health & Safety

Electrical service is incredibly important in maintaining the health and safety of the public. Electricity is required to heat and cool homes, operate
traffic signals and operate hospitals and emergency services. Power outages can be particularly dangerous during times of extreme heat or cold. In
addition, power outages can have a negative impact on the infirm. The number of people impacted by a power outage is highly variable with each
event.

Economic Impact
Electricity is a vital component to operating businesses and County services. Information regarding the economic impact of electrical outages is not
available. It is anticipated that an outage can be extremely costly, depending of the number of affected customers and duration of the event.

Critical Facilities/Services

As demonstrated by the August 2003 blackout, electricity is an integral part of every service the County provides to it residents. The blackout caused
traffic backups, loss of water service and gasoline shortages making it difficult to provide even the most common services. Fortunately, large-scale
electrical failures are not common. However, the blackout was a good “test” for the County’s systems to determine effectiveness under disaster
conditions.

Electrical Disruption Risk & Vulnerability Assessment

Electrical service is provided to Oakland County by Consumers Energy and DTE Energy. Failures of the electrical system are also more likely to
occur during severe storm events. Populations in schools, hospitals and elderly care facilities have been identified as being at increased vulnerability
to this hazard. Locations of these facilities are shown in the Electrical/Communication System Vulnerability Map.

e See Electrical/Communication System Vulnerability Map in Appendix A



Table 46: Electrical System Infrastructure Failure Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability: 31

Potential Magnitude and Scalel 12

Physical Vulnerability Hazard Impact! 47

Social Vulnerability Hazard Impact? 66

Community Conditions Hazard Impact! 35

Overall Capability and Capacity? 75

Mitigation? 61

Hazard Consequence & Impact Scorel 39

Overall Risk Rating® 35

Legend

Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable | Somewhat Capable | Medium

51-75 Vulnerable Capable High
76 - 100 Very Capable
N/A Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Communications System

Historical Events

Oakland County operates internal communications systems such as a 9-1-1 Public Safety, Answering Point (PSAP), and an emergency public radio
system. There are an additional 29 PSAPs within the County that are operated by local cities, townships and villages. Telephone service for Oakland
County residents is available from numerous service providers. In April 2003, a significant ice storm affected Oakland County. The ice downed phone
lines cutting service to numerous customers throughout the County. Since 1987, construction projects within the County have caused at least 2 service
interruptions in the 9-1-1 system.

Frequency & Probability

Communications failures are most frequently a result of severe weather events or other interferences that affect phone lines, such as animals or
automobiles striking utility poles. Very rarely does a communications failure result from a problem with the communications system itself.
Communications failures, both public and private systems, are possible with any major storm event such as ice storms, lightning or high winds which
occur an average of 30-40 times each year. Power outages can also interrupt operation of the 9-1-1 PSAP. As the County continues to grow and
demand for communications services increase, it is anticipated that this hazard will occur more frequently and which greater consequence.

Health & Safety

Communications systems are a vital link between the public and emergency response services. As a result, a failure of the system can have
secondary impacts to the health and safety of the affected public. The number of people that experience a loss of service due to a communications
failure is directly related to the severity of the event. However, people requiring emergency services during a failure are at greater risk for impact.

Area Impacted
A failure of private telephone communications is limited to the service area network. However, a failure of the emergency communications system can
impact the entire County.

Economic Impact
The majority of economic impact from this hazard would result to loss of productivity for affected businesses.

Critical Facilities/Services

The 9-1-1 PSAP and emergency dispatch systems are vital services provided to Oakland County residents. Power outages and downed lines can
greatly impact the County’s ability to operate these systems. Backup generators are utilized to maintain emergency communications during power
outages. If phone lines to the 9-1-1 PSAPs are downed, the calls are automatically re-routed to an alternate PSAP to maintain 9-1-1 phone services.

Communication Disruption Risk & Vulnerability Assessment

Private communications services are provided by a number of companies. With growing dependency on wireless networks, this specific asset
represents a significant vulnerability. Oakland County also operates a 9-1-1/communications center. The public safety radio system currently in place
in the County will be replaced with a system that allows for greater interoperability across multiple jurisdictions, including the State of Michigan.

Failures of the communication system are more likely to occur during severe storm events. Populations in schools, hospitals and elderly care facilities
have been identified as being at increased vulnerability to this hazard. Locations of these facilities are shown in the Electrical/Communication System
Vulnerability Map.

e See Electrical/Communication System Vulnerability Map in Appendix A

Table 47: Communication System Incidents Hazard Evaluation and Impact/Consequence Assessment



Frequency & Probability® 25
Potential Magnitude and Scale! 2
Physical Vulnerability Hazard Impact! 47
Social Vulnerability Hazard Impact1 59
Community Conditions Hazard Impact! 28
Overall Capability and Capacity2 76
Mitigation? 72
Hazard Consequence & Impact Scorel 33
Overall Risk Rating> 29
Legend
Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Minimally Capable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Vulnerable Very Capable Extreme
N/A Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Storm Water System

Historical Events

In September 2000, extensive rains in southeast Michigan flooded municipal storm sewers causing sewer backups in thousands of Oakland County
homes and businesses. The major cause of the sewer backups was a temporary loss of power at pumping stations and insufficient capacity of the
storm sewer system due to the high rains, which exceeded the design capacity. The flooding caused extensive damage to affected homes and
businesses and created a public health hazard due to potential exposure to untreated sewage. On October 27, 2000, Oakland County was granted a
Presidential Disaster Declaration to provide disaster assistance to affected businesses and individuals.

A historic rainfall event unfolded over Southeast Michigan on August 11, 2014, leading to major flooding and road closures. This event was caused by
a strengthening low-pressure system moving over the area, focusing the tropical moisture which came up from the south. The hardest hit areas
included Metro Detroit and surrounding communities. Southern Oakland, Wayne, and Macomb counties saw the worst of the flooding as 4 to 6 inches
of rain fell over a 4-hour period. Around 75,000 homes and businesses suffered damage, with over 3000 suffering major damage. There was also
damage to the roads and bridges, along with the city sewer pumps which were overwhelmed by the torrential rainfall. Total estimated dollar loss from
the Detroit Metro area was 1.8 billion dollars. Oakland County suffered an estimated 400 million in property damage.

In September 2016, Heavy rain fell across the Detroit Metro Area during the morning hours (2 to 5 inches). Widespread urban flooding was reported,
with many roads and interstates closed. Many basements were also flooded. The flooding resulted in approximately 2 million dollars in damages in
the Detroit Metro Area, with $500,000 coming specifically from damages in Oakland County.

Frequency & Probability

There are 2 primary types of storm water systems in Oakland County — open drains and enclosed, underground systems. The primary problems
associated with open drains are log jams, plugged drains and siltation and bank erosion. The major dilemma with the County's storm water systems,
both open drains and enclosed systems, is that the County's drainage needs exceed system capacity when rainfall amounts exceed the design
capacity. The open storm water system was originally designed to manage storm water for a specific design event. However, when the design event
is exceeded flooding often occurs.

Capacity limitations of the storm water system are evident during periods of high rain or snowmelt. Some degree of storm water system flooding can
be expected with any major rain or snowmelt event. It is anticipated that this hazard will become more frequent and more severe as future rainfall
amounts increase as projected.

Health & Safety

The storm water system is of great importance to protecting human health and safety. Flooding which results during system failures, or capacity
exceedances, can create safety problems and sewer backups in both combined storm water systems (sanitary and storm water flow) and separated
storm water systems, presenting a health concern.

Area Impacted

County drains are found throughout Oakland County. The Oakland County Water Resources Commissioner's Office (OCWRC) is charged with the
responsibility of maintaining the County storm water system’s under their jurisdiction. The storm water systems for the remaining portions of Oakland
County is operated and/or maintained by the Road Commission of Oakland County, the Michigan Department of Transportation and/or local
municipalities. The area impacted by flooding is dependent upon the drainage area for the storm water system. Areas with combined storm water
systems (sanitary and storm water flow) are more frequently found in the southern portions of the County. These areas can be at increased risk for
sewer backups and basement flooding.

Economic Impact

As demonstrated by the September 2000 system failure, flooding can result in major property damage costs. Storm water system upgrades can also
be very costly to implement. Funding is available for maintaining many Oakland County drains; however, maintenance funding is limited for
approximately 200 County drains which were established under the 1956 Drain Code. Each year claims are filed with OCWRC for property damage
due to flooding caused by system backups and capacity exceedances.

Critical Facilities/Services
Maintaining a functional storm water system is a critical service provided by the OCWRC to many Oakland County Communities. The storm water



system is important to protect property, both public and private, and to maintain public health.

Storm Water System Disruption Risk & Vulnerability Assessment

Capacity limitations of the storm water system are evident during periods of high rain or snowmelt. Some degree of storm water system flooding can
be expected with any major rain or snowmelt event. It is anticipated that this hazard will become more frequent and more severe as future rainfall
amounts increase as projected.

e See Infrastructure (Water/Sewer) Vulnerability Map in Appendix A

Table 48: Storm Water System Incident Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability® 25
Potential Magnitude and Scale! 13
Physical Vulnerability Hazard Impact! 58
Social Vulnerability Hazard Impact? 54
Community Conditions Hazard Impact! 40
Overall Capability and Capacity? 73
Mitigation® 61
Hazard Consequence & Impact Scorel 40
Overall Risk Rating® 32
Legend
Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Minimally Capable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Vulnerable Very Capable Extreme
N/A Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Sewer System

Historical Events
Disruptions of the sanitary sewer system can result in significant risks to public health and safety. A system disruption can result in sewer backups in
homes or businesses and discharges of untreated sewage to rivers and lakes.

In September 2010, a sanitary sewer pipe failed and resulted in a large sinkhole on a high traffic road. The sinkhole also affected nearby utilities such
as gas and water. The sewer and sinkhole repairs caused road closures for an extended period of time. The road closures were a major disruption to
residents, businesses and the general public for many months.

A historic rainfall event unfolded over Southeast Michigan on August 11, 2014, leading to major flooding and road closures. This event was caused by
a strengthening low-pressure system moving over the area, focusing the tropical moisture which came up from the south. The hardest hit areas
included Metro Detroit and surrounding communities. Southern Oakland, Wayne, and Macomb counties saw the worst of the flooding as 4 to 6 inches
of rain fell over a 4-hour period. Around 75,000 homes and businesses suffered damage, with over 3000 suffering major damage. There was also
damage to the roads and bridges, along with the city sewer pumps which were overwhelmed by the torrential rainfall. Total estimated dollar loss from
the Detroit Metro area was 1.8 billion dollars. Oakland County suffered an estimated 400 million in property damage.

Frequency & Probability

A major system failure occurs within the County approximately once every 20 to 25 years. Smaller problems are more frequent. During major storm
events, it is highly possible for a loss of power to occur at certain pump stations. This can create the potential for an overflow discharge to local rivers
or lakes. It is expected that problems will become more frequent as the system structures age.

Health & Safety
Human exposure to untreated sewage presents a major health and safety threat. Discharges of untreated sewage to lakes or rivers can also
significantly impact the environmental health of local waterways.

Area Impacted

OCWRC operates or maintains sanitary sewer systems most of the communities of Oakland County. Rural areas of the County have no municipal
sewer service available. The sanitary sewer systems in the communities of Beverly Hills and Franklin Village have been identified as areas with the
most frequent maintenance needs. The oldest parts of the system are in the Pontiac area, with the average construction date in the 1920’s. The
number of sewer users impacted by each failure is dependent upon the severity of the event. Lakes or rivers could also be impacted due to sewer
overflow discharges, making them temporarily unsafe for recreational activity.

Economic Impact

Information regarding the economic impact of sanitary sewer system failures is not available. The sanitary sewer system is a vital part of the
operations system for a wide range of businesses. It is anticipated that a failure could be extremely costly, depending upon the number of affected
customers and duration of the event.

Critical Facilities/Services
Maintaining a functional sanitary sewer system is a critical service provided by the OCWRC to portions of Oakland County. It is OCWRC's policy to
respond to all maintenance needs within 1 hour. Loss of sanitary sewer service can make it difficult to operate other critical facilities such as schools,



hospitals, businesses and sport/entertainment venues.

Recent construction projects have increased the capacity of the system to decrease the likelihood of the system being overwhelmed. The
improvements help protect against sewage backing up into homes and businesses or being discharged directly to lakes and streams during a major
storm event.

Sewer System Disruption Risk & Vulnerability Assessment

A major system failure occurs within the County approximately once every 20 to 25 years. Smaller problems are more frequent. During major storm
events, it is highly possible for a loss of power to occur at certain pump stations. This can create the potential for an overflow discharge to local rivers
or lakes. It is expected that problems will become more frequent as the system structures age.

e See Infrastructure (Water/Sewer) Vulnerability Map in Appendix A

Table 49: Sewer System Incident Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability® 19
Potential Magnitude and Scalel 9
Physical Vulnerability Hazard Impact! 53
Social Vulnerability Hazard Impact1 40
Community Conditions Hazard Impact® 38
Overall Capability and Capacity2 73
Mitigation? 61
Hazard Consequence & Impact Scorel 35
Overall Risk Rating® 25
Legend
Score 1: Vulnerability Rating | 2: Capability and Capacity Rating | 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Capable
N/A Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Bridges, Roads, and Overpasses

Historical Events
There have been 85 significant bridge failures in the United States since 1940. In 2009, a tanker explosion in Hazel Park caused a bridge to collapse
onto I-75.

Frequency & Probability

Although there has only been 1 bridge collapse, it is possible for other bridge/overpass failures in the future. According to 2010 data from SEMCOG,
Oakland County has 7,343 miles of public roads. Of these, 12% are in good condition, 42% are in fair condition and 46% are rated as being in poor
condition. In 2010, there were 703 bridges in Oakland County; 670 of those are open, 32 are open with restrictions and 1 was closed. As of 2010,
22.9% (161) of the County's bridges were determined to be deficient.

Health & Safety
Hundreds of people have been killed or injured due to bridge failure in the United States. Falls, debris and drowning are the biggest threats from
bridge failures. Sink holes rarely injure people, however.

Economic Impact

Economic impact is dependent on the size and type of failure. Significant failures can cost hundreds of millions of dollars to clean up and repair.
Property damage to passing vehicles and nearby buildings may also result from failure. Re-routing of traffic can cause traffic congestion and reduce
revenue for area businesses.

Critical Facilities/Services

Damage to roads and bridges can lead to congested roads or severely limit the ability of emergency personnel to respond to emergency situations.
Depending on the severity of the failure and location of a transportation infrastructure failure, critical facilities such as hospitals, schools and nursing
homes may be isolated.

Bridges, Roads, Overpasses Risk & Vulnerability Assessment

There have been 85 significant bridge failures in the U.S. since 1940; and one occurred in Michigan. In 2010, there were 703 bridges in Oakland
County

Table 50: Structural Failure Infrastructure Failure Hazard Evaluation and Impact/Consequence Assessment



Frequency & Probability® 13
Potential Magnitude and Scale! 13
Physical Vulnerability Hazard Impact! 53
Social Vulnerability Hazard Impact? 29
Community Conditions Hazard Impact! 35
Overall Capability and Capacity? 73
Mitigation? 67
Hazard Consequence & Impact Scorel 32
Overall Risk Rating® 20
Legend
Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Invasive Species

Definition
An invasive species is a species that is not native to the ecosystem and whose introduction causes, or is likely to cause, harm to the economy,
environment and/or human health.

Historical Events
Some of the most notable invasive species include emerald ash borer, Asian carp, gypsy moth, zebra mussels, Phragmite, and Japanese beetles.
Each of these species have significantly impacted the environment and resulted in decreased revenue and profits.

Frequency & Probability
At least 200 high-impact invasive species occur in the United States. A new invasive species is established every 2 to 5 years. The probability of new
invasive species to become established in Oakland County is relatively high.

Health & Safety

While most invasive species do not pose a direct significant threat to a person's health or safety, they can make life less enjoyable. Certain plant
species, such as glossy buckthorn and multiflorarose, have thorns that can cause injuries. Certain insects can bite and sting which can lead to allergic
reactions. Certain diseases may affect herd populations such as deer or cattle. Diseases such as Chronic Wasting Disease and Foot and Mouth
Disease are of most concern.

Economic Impact

The economic impact of invasive species can be rather high. It is estimated that the cost of invasive species is over 120 billion annually in the U.S.
Invasive species can kill desirable plant and animal species, cause disease, reduce crop production, kill fish, decrease biodiversity, change
hydrology, reduce aesthetic value and hurt tourism. Removal or control of invasive species is very costly and can be ineffective in certain species.

Critical Facilities/Services
Impact to critical facilities is relatively low. Invasive species tend to be located in natural areas and open spaces.

Invasive Species Risk & Vulnerability Assessment

New invasive species are introduced into the State of Michigan on average every 2 to 5 years. Invasive species threaten biodiversity, cause disease
and death, diminish food supplies, and may alter the macro-climate and hydrology of an area. Parks, recreational lands, open spaces, area lakes and
streams, and agricultural lands are the most vulnerable to invasive species. Oakland County has over 60,000 acres of parks, recreational land, and
open space; Almost 30,000 acres of water; and approximately 20,000 acres of agricultural land.

Table 51: Invasive Species Hazard Evaluation and Impact/Consequence Assessment



Frequency & Probability® 31
Potential Magnitude and Scale! 10
Physical Vulnerability Hazard Impact! 28
Social Vulnerability Hazard Impact? 29
Community Conditions Hazard Impact! 24
Overall Capability and Capacity? 73
Mitigation2 56
Hazard Consequence & Impact Scorel 24
Overall Risk Rating®

Score 1: Vulnerability Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, pages 137-148.

Ibid.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, page 383.

DTE Energy Media Relations, November 2011.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, pages 137-148.

Oakland County Homeland Security Division, November 2011.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, page 382.

Daniel Imhof. BridgeForum, Bridge Collapse Database, Accessed June, 2017

SEMCOG, http://www.semcog.org/Data/Apps/comprof/transportation.cfm?cpid=2999, June 17, 2017.

Michigan State Police, Michigan Hazard Analysis, March 2006.


http://www.bridgeforum.org/dir/collapse/country/
http://www.semcog.org/Data/Apps/comprof/transportation.cfm?cpid=2999

1.6.12 Nuclear Power Plant Accidents

Published 7/5/2018 21:32 by Nathaniel Marlette

Definition

A nuclear power plant accident would involve an actual or potential release of radioactive material at a nuclear facility in a quantity sufficient to
constitute a threat to the health and safety of off-site populations.

Historic Events

In Michigan, there are 3 nuclear power plants in operation. The operation of these facilities is heavily regulated by the Federal Nuclear Regulatory
Commission. There has never been an off-site release of radioactive material from a nuclear power plant in Michigan. However, an onsite release did
occur on October 5, 1966, at the Enrico Fermi-1 Atomic Power Plant in Monroe County, Michigan. The release was a result of fuel meltdown;
however, the radioactive material was contained within the reactor containment building. The Fermi-1 plant was shut down in 1972. In 1998, the
Enrico Fermi-2 plant was opened next to the site of the Fermi-1.

Frequency & Probability

The southern portion of Oakland County is within the Secondary Emergency Planning Zone of the Fermi-2 Atomic Power Plant. The Secondary
Emergency Planning Zone consists of a 50-mile radius around the plant. Although there has never been an off-site release from the plant, it is
possible for a release from the plant to impact Oakland County.

Health & Safety

An accident at a nuclear power plant could result in radioactive materials becoming airborne or in direct impact to areas adjacent to the plant. The
severity of radiological contamination from such an event is directly proportionate to the type and amount of radioactive material released, weather
conditions at the time of the release and the location relative to wind direction following the release. Although the southern portion of Oakland County
is within the Secondary Emergency Planning Zone of the Fermi-2 Atomic Power Plant in Monroe County, prevailing wind patterns generally place the
plant downwind of Oakland County. For areas within this zone, the primary concern is radiological contamination of food sources. Procedures have
been developed by the plant and emergency response agencies to prevent radiation from contaminating food supplies and to prevent contaminated
foods from being consumed, indicating that the risk to human health is considered low.

Area Impacted

Approximately 460 square miles in the southern portion of Oakland County is within the Secondary Emergency Planning Zone of the Enrico Fermi-2
plant. However, the actual area impacted by a release would depend greatly on the type and amount of radioactive material released, weather
conditions at the time of the release and the location relative to wind direction following the release.

e See Nuclear Power Plant Map in Appendix A

Economic Impact
Due to the low frequency of this event in the United States, it is difficult to establish the economic impacts. It is anticipated that the impact could be
very high, depending on the severity of the event.

Critical Facilities/Services

Nuclear power plant owners/operators work closely with emergency planners to develop response plans in the event of a release of radioactive
materials. In Michigan, the responsibility to respond to such events is shared by the plant owner/operator and all levels of government. Response to an
off-site release would likely involve multiple agencies and departments from all levels of government.

Nuclear Power Plant Accident Risk & Vulnerability Assessment

There are 3 nuclear power plants in Michigan. One active plant, Enrico Fermi-2 was opened in Monroe County in 1998, next to the Enrico Fermi-1
plant that was shut down in 1972. The southern portion of Oakland County is within the 50-mile radius Secondary Emergency Planning Zone of the
Enrico Fermi-2 plant.

The primary vulnerability to a nuclear power plant incident is radiological contamination of food sources. Restaurants and grocery stores are most
vulnerable, as well as active agricultural lands. Approximately 460 square miles in the southern portion of Oakland County is located within the
Secondary Emergency Planning Zone and is shown in the Nuclear Power Plant Accident Vulnerability Map. Also shown on the map are areas of
active agriculture land use in the County that are within the planning zone.

e See Nuclear Power Plant Accident Vulnerability Map in Appendix A

Table 52: Nuclear Power Plant Accidents Hazard Evaluation and Impact/Consequence Assessment


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574749

Frequency & Probability® 13
Potential Magnitude and Scale! 13
Physical Vulnerability Hazard Impact! 53
Social Vulnerability Hazard Impact® 54
Community Conditions Hazard Impact! 40
Overall Capability and Capacity? 63
Mitigation2 67
Hazard Consequence & Impact Scorel 40
Overall Risk Rating®

Score 1: Vulnerability Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low

26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High

Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown




1.6.13 Oil and Gas Well Accidents

Published 7/5/2018 21:52 by Nathaniel Marlette
Definition
An oil or gas well incident is an uncontrolled release of oil, natural gas or a release of hydrogen sulfide gas, a by-product of production wells.

Historic Events

As of 2012, there were 19 active or producing wells within Oakland County. The last significant oil/gas well accident in Michigan was in 2013 in
Jackson County. An explosion at an oil well placed a man in extremely critical condition and he was airlifted to University of Michigan hospital.
Investigators believed that a truck had struck some piping in the oil well, causing an explosion and natural gas fire.

Table 53: Major Causes of Transmission Pipeline Accidents in the United States in 2016

Cause % Of Total Accidents
Material/Weld/Equipment Failure 34%
Corrosion 20%
Excavation Damage 14%
Incorrect Operation 7%
Natural Force Damage 6%
Other Outside Force Damage 9%
All Other Causes 9%

Source: U.S. Department of Transportation, Office of Pipeline Safety, Transmission Pipeline, Incident Summary by Cause, June 21 2017

Frequency & Probability
Since 1973, there have been 11 significant oil or natural gas well accidents in Michigan. The probability of an accident in Oakland County is relatively
low. According to the MDEQ), the most common problems associated with oil and gas wells in Oakland County are small spills and odor complaints.

Health & Safety

There are several hazards related to oil and gas wells. Producing wells can generate hydrogen sulfide gas as a by-product. Hydrogen sulfide gas is
extremely poisonous and presents a number of chemical safety hazards to responders and adjacent populations. Accidental releases, fire and
explosion can also result from such an event.

In Michigan, death and injury rates associated with oil and gas well accidents are very low. To date, there has been 1 death and 1 injury from
accidents since 1973. In those cases, death and injury resulted to the employees servicing the wells.

Area Impacted
Lands with oil and gas wells and surrounding areas are most at risk for impact from well accidents. The location of wells is concentrated in the
southwestern portion of the County.

Oil and gas well accidents often result in a release, or potential release, of hazardous gases. As a result, areas adjacent to the site of the incident
may be evacuated as a precaution. In Michigan, there have been no oil or gas well accidents which have resulted in off-site property damage.
However, areas of evacuation have been large enough to include residents within a one-half mile radius.

e See Oil and Gas Well Map in Appendix A

Economic Impact
Accidents of this nature are not common in Michigan and have not resulted in significant property damage or other loss. Therefore, information
regarding the economic impact of oil and gas wells is limited and further investigation is not warranted at this time.

Critical Facilities/Services

Oil and gas wells in Oakland County are owned and operated by private companies; however, response to an accident would involve public
agencies. The level of public response would depend upon the severity of the accident. Due to the possibility of evacuation with this type of accident,
involvement from multiple emergency response agencies would likely be required.

Qil and Gas Well Accident Risk & Vulnerability Assessment

Residential areas, schools, churches, and hospitals are the most vulnerable areas for this type of event. Local fire and police departments would
respond to an incident. Populations located within a 1-mile radius of a well are most vulnerable and urbanized areas are more vulnerable than rural
areas based solely on population densities.

Census block groups within a 1-mile radius of the wells are included in the Pipeline and Well Vulnerability Map. The map also shows the locations of
schools, hospitals, police stations, and fire stations in the County.

e See Pipeline and Well Vulnerability Map in Appendix A

Table 21: Oil and Gas Well Incident Hazard Evaluation and Impact/Consequence Assessment


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574750

Frequency & Probability® 13
Potential Magnitude and Scale! 2
Physical Vulnerability Hazard Impact! 47
Social Vulnerability Hazard Impact? 54
Community Conditions Hazard Impact! 32
Overall Capability and Capacity? 73
Mitigation2 67
Hazard Consequence & Impact Scorel 33
Overall Risk Rating®

Score 1: Vulnerability Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Source: Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, page 369.
Source: Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, page 366.
Source: Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, page 363.

Source: Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, page 365.



1.6.14 Petroleum and Natural Gas Pipeline Accidents

Published 7/5/2018 21:56 by Nathaniel Marlette
Definition
A petroleum or natural gas pipeline incident would involve an uncontrolled release of petroleum, natural gas or hydrogen sulfide gas from a pipeline.

Historical Events

Michigan is a major producer and consumer of petroleum and natural gas products; therefore, transmission and distribution pipelines are commonly
found throughout the State of Michigan. One of the most injurious pipeline accidents in Oakland County occurred on May 20, 1992, when contractors
were excavating a sidewalk and caused a service line to rupture. The gas ignited causing an explosion which killed 2 people and injured 17 others.

On November 20, 2017, a ruptured gas line caused an explosion and massive fire that left an 18-foot-deep crater in an area of Orion Township near
the Great Lakes Crossing Outlets mall. The fire — which occurred in an area north of Brown Road near Joslyn Road, near the border with Auburn Hills
— had flames 100- to 150-feet wide and up to 200-feet high. The flames could be seen from downtown Detroit, more than 30 miles away.

Figure 28: Gas Line Explosion (November 20, 2017)

ol

Frequency & Probability

Since 1990, there have been 33 pipeline incidents in Oakland County. Two of the accidents occurred to transmission lines, the remainder involved
distribution lines which are more commonly found in the County. It is anticipated that this hazard will be more likely to occur in the future as the pipeline
structures age.

Health & Safety
Pipeline accidents can pose a significant threat to the public due to the potential for fires, explosions and ruptures. Since 1990, 2 pipeline accident-
related deaths and 14 injuries have occurred in Oakland County.

Area Impacted
There are over 110,000 miles of natural gas transmission pipelines in Michigan, with a large percentage centered in or around Oakland County.
Additionally, there are approximately 1,300 miles of refined petroleum product pipeline in Michigan.

Oakland County has 4 pipeline terminals that could be impacted. In addition, natural gas processing plants and compression facilities can also be at
risk of an incident. Smaller natural gas distribution lines can be found throughout the County with Consumers Energy, DTE Gas, and SEMCO
providing natural gas service to the majority the County.

Natural gas or petroleum pipelines can be found throughout the County, which means that pipeline accidents can occur anywhere. Typically, pipeline
accidents only impact the immediate area. However, evacuations of adjacent buildings can be required as a precaution.

e See Natural Gas and Petroleum Pipeline Map in Appendix A

Economic Impact
In the United States since 1991, the property damage caused by transmission pipeline accidents is over $1 billion. These costs are largely due to
damage to the pipeline structures. Other impacts may result due to a decrease in product availability.


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574751

Critical Facilities/Services
Local fire and police departments would respond to pipeline accidents. This type of hazard may also require response from hazmat teams. Oakland
County fire departments frequently respond to gas leaks in the County.

Petroleum and Natural Gas Pipeline Accident Risk & Vulnerability Assessment

There have been 6 natural gas explosions in Oakland County. From 1990 through 2017, there have been over 30 pipeline incidents in Oakland
County, an average of over 1 event per year in Oakland County. Consumers Energy provides natural gas service to the majority of the County and
DTE provides service to approximately 36 square miles.

Pipelines can pose a significant threat to the public due to the threat of fires, explosions, and ruptures. Residential areas, schools, churches, and
hospitals are the most vulnerable areas for this type of event. Local fire and police departments would respond to a pipeline incident. Gas leaks are a
frequent call for service for Oakland County fire departments. Populations located within a 1-mile radius of a well or pipeline are most vulnerable and
urbanized areas are more vulnerable than rural areas based solely on population densities.

The locations of natural gas distribution pipelines, natural gas transmission lines, petroleum gas pipelines, oil/gas bottom wells, and oil/gas surface
wells are shown on the Pipeline and Well Vulnerability Map. There are approximately 120 miles of natural gas distribution pipelines, 363 miles of
natural gas transmission lines, and 107 miles of petroleum gas pipelines in the County. Census block groups within a 1-mile radius of the pipelines
and wells are included on the map. Approximately 1,028,514 people are located within the census blocks identified. Also on the map are the
locations of schools, hospitals, police stations, and fire stations in the County.

e See Pipeline and Well Vulnerability Map in Appendix A

Table 55: Petroleum and Natural Gas Pipeline Accidents Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability® 38
Potential Magnitude and Scalel 11
Physical Vulnerability Hazard Impact! 53
Social Vulnerability Hazard Impact? 54
Community Conditions Hazard Impact® 43
Overall Capability and Capacity? 73
Mitigation? 67
Hazard Consequence & Impact Scorel 39
Overall Risk Rating® 38
Legend
Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable
51-75 Vulnerable Capable
76 - 100 Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Source: Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, page 354.
U.S. Coast Guard, National Response Center, www.nrc.uscg.mil/foia.html, Standard Query Report, Pipelines, Oakland County Michigan, report generated on January 5, 2012.
Watershed Council, Pipelines in Michigan,_https://www.watershedcouncil.org/pipelines-in-michigan.html, viewed June 21, 2017.

U.S. Department of Transportation, Office of Pipeline Safety, Incident Summary by Cause, January 25, 2012.


http://www.nrc.uscg.mil/foia.html
https://www.watershedcouncil.org/pipelines-in-michigan.html
https://www.watershedcouncil.org/pipelines-in-michigan.html

1.6.15 Public Health Emergencies

Published 7/5/2018 22:00 by Nathaniel Marlette

Definition

A public health emergency is a widespread and/or severe epidemic, incident of contamination or other situation that presents a danger to, or
otherwise negatively impacts, the general health and well-being of the public.

Historical Events

Public health emergencies can result from a number of causes such as food borne iliness, waterborne pathogens, loss of sewer/water service and
epidemics of communicable diseases. In recent years, the risk of a public health emergency resulting from an intentional release of a chemical,
biological or radiological agent has become more apparent.

The largest botulism epidemic in U.S. history originated in Oakland County in March 1977. The cause was traced to home-canned peppers which
were served at a Pontiac restaurant. The restaurant used home-canned peppers because of a shortage of commercially prepared peppers following
a crop failure. Although no one died from the poisoning, 59 people became ill, many of which required intensive medical treatment.

In September 2002, a Legionnaire's Disease outbreak originated from an air conditioning unit at a Farmington grocery store. The Legionnaire's
outbreak resulted in 4 deaths and 30 illnesses.

Frequency & Probability

Public health emergencies can arise from a wide range of causes and may result in varying levels of severity, thus making it difficult to establish a
frequency of occurrence. Since 1973, there have been 14 major public health emergencies in Michigan, an average of 1 emergency almost every 3
years.

It is important to note that some of the same causes of a public health emergency (i.e. food borne illness, etc.) do occur with regularity within Oakland
County. However, these cases are isolated to a few individuals with limited impact to the general public.

It is anticipated that this hazard will become more likely to occur in the future as the County population ages and increases.

Health & Safety
Public health emergencies are an obvious threat to human health and safety. A public health emergency can take many forms and spread by various
means. As a result, it is not feasible to determine a death or injury rate for this hazard.

Public health emergencies are of particular concern for populations with weakened or undeveloped immune systems. According to the 2010 Census,
nearly 6% of the population within Oakland County is under the age of 5 and over 13% are over the age of 65. Collectively, almost 19% of the Oakland
County population is at risk for greater impact from a public health emergency based solely upon age.

Area Impacted
Due to the nature of public health emergencies, impacts from this event tend to be more widespread rather than confined to a specific location. It is
important to note that a public health emergency may originate outside of Oakland County, yet impact communities within the County.

Economic Impact

Economic impacts from this hazard can be severe if the source is infrastructure related (i.e., if improvements are needed to the public water supply
system). However, it is more likely that economic impacts will result through lost wages and medical expenses for impacted persons. Additional
impact may result if a business is determined to be the source of the emergency, (i.e., a restaurant must close). Due to the low frequency of this
hazard, additional investigation of the economic impact is not recommended at this time.

Critical Facilities/Services
A major public health emergency would likely involve varying degrees of response from local, state and possibly federal public health agencies.

Table 56: Reportable Disease and Conditions in Michigan 2005-2009


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574752

Disease or Condition Average Number of Cases (per year)

Amebiasis (Amoebiasis) 45.2
Campylobacteriosis 918.4
Cryptosporidiosis 209
Dengue Fever 9.2
E. Coli 0157:H7 88.6
Giardasis 677.2
Hepatitis A 12.4
Hepatitis C 89.6
HIV/AIDS 828.4
Influenza 200,000
Legonellosis 169
Listeriosis 23.6
Lyme Disease 73.4
Malaria 234
Pertussis 492.4
Q Fever 2.2
Salmonellosis 962.6
Shigellosis 188.4
Streptococcal Disease 195
Tuberculosis 28.8
Yersiniosis 22.6

Public Health Risk & Vulnerability Assessment

Public Health Emergencies can arise from a wide range of causes and can result in varying levels of severity. Persons most susceptible to public
health emergencies are those persons with weakened or undeveloped immune systems. Almost 19% of the Oakland County population is highly
vulnerable to a public health emergency, based solely on age. Therefore, adult care and day care are most vulnerable, as well as schools. The
locations of public safety facilities, adult/child care facilities, day care facilities, and schools are shown on the Public Health Emergency Vulnerability
Map.

Vulnerable assets involved with public health emergencies are medical service facilities and include the County’s Health Division facilities, clinics,
and hospitals. The Oakland County Health Division operates 2 locations within the County. The County’s health facilities and hospitals are also shown
on the map.

e See Public Health Emergency Vulnerability Map in Appendix A

Table 57: Public Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability® 38
Potential Magnitude and Scale! 24
Physical Vulnerability Hazard Impact! 28
Social Vulnerability Hazard Impact? 59
Community Conditions Hazard Impact! 38
Overall Capability and Capacity? 68
Mitigation® 67
Hazard Consequence & Impact Score! 37
Overall Risk Rating® 37
Legend
Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan (Updated March, 2014), March 2014, pages 456 - 467.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, March 2006, pages 183-190.



U.S. Census Bureau, Profile of General Demographic Characteristics: 2010, Oakland County, Michigan.



1.6.16 Subsidence

Published 7/5/2018 22:02 by Nathaniel Marlette

Natural Subsidence

Definition
Lowering or collapse of the land surface due to loss of subsurface support.

Historical Events
No natural subsidence events are known to have been recorded in Oakland County. There are no natural subsidence hazards in Oakland County
according to the Geological and Survey Division of the MDEQ.

Frequency & Probability

No known natural subsidence events have been recorded in Oakland County. Therefore, the frequency of events cannot be adequately determined.
The only known potential incident of natural subsidence in the County would be sink holes most likely caused from water main breaks. Based on the
amount of underground utilities (specifically water mains) within in the County, there is probability that a sinkhole event can occur from this non-natural
source. The probability of this occurrence increases as water systems age.

Health & Safety

In the event of a sinkhole, potential health and safety issues are dependent on the location and size of the sink hole. A sink hole occurring near or
within a street or public assess area could potentially cause injury. Injury could also occur if a sink hole occurred beneath a building causing structural
damage or, if severe enough, collapse. Following the event, the sink hole could pose a risk to the health and safety of people within the area if it is not
properly marked and barricaded. Workers are at risk for cave-ins or confined space entry concerns if entering the sink hole is required to correct the
problem.

Area Impacted
The area impacted would be the area immediately surrounding the sink hole.

Economic Impact

Economic impacts incurred from the occurrence of a sink hole could include a disturbance in transportation and costs incurred to fill the sink hole. If a
sink hole were to occur beneath a building foundation, potential cost to stabilize, repair or rebuild could be substantial, dependent on the size of the
sink hole.

Critical Facilities/Services
Response would be primarily localized police and fire departments, utility services and potentially road services such as the local road commission or
MDOT.

Mining Related Subsidence

Definition
Lowering or collapse of the land surface due to loss of subsurface support in mining areas.

Historical Events
No known mining subsidence events are recorded for Oakland County. There are no mining subsidence hazards in Oakland County according to the
Geological and Survey Division of the MDEQ.

Subsidence Risk & Vulnerability Assessment

The only known potential for natural subsidence in the County is from sink holes, most likely caused from water main breaks. The probability of this
occurrence increases with older water systems. The water system and sanitary sewer services areas are depicted in a map in Appendix A.

e See Infrastructure Systems (Water/Sewer) Vulnerability Map in Appendix A

Table 58: Natural Subsidence Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability*

Potential Magnitude and Scale!

Physical Vulnerability Hazard Impact® 28
Social Vulnerability Hazard Impact? 29
Community Conditions Hazard Impact! 16
Overall Capability and Capacity? 79
Mitigation® 100
Hazard Consequence & Impact Scorel 17
Overall Risk Rating® 10

Legend

Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Capable

N/A Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown



https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574753

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, July 2012, page 175.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Analysis, July 2012, page 179 - 180.



1.6.17 Thunderstorm Hazards

Published 7/5/2018 22:25 by Nathaniel Marlette
Hail

Definition
Conditions where atmospheric water particles from thunderstorms form into rounded or irregular lumps of ice that fall to the earth.

Historical Events

In Oakland County, 164 hail events have been reported since 1960. In July 2014, a powerful upper-level low pressure system dropped southward into
the Great Lakes, sparking a good deal of severe thunderstorms in the warm, moist, and unstable air in advance of the system. A particularly strong
storm moved across Oakland County between around 4:30 and 5:15 pm, dropping hail up to 2.50-inch diameter (tennis ball size) near the
Highland/White Lake area, with wind damage reported over central and eastern portions of the county. The storms produced heavy rainfall as well,
with a swath of 1-2 inches recorded over southern Oakland County. Wyandotte, in southern Wayne County, picked up 2.67 inches in 4 hours. Total
damage across Southeast Michigan was estimated to be 100 million dollars from the severe wind and hail.

On June 24, 1998, 2 tracks of severe thunderstorms crossed the state moving east to west. One stretched across central Michigan, while the other
moved across the southern portion of the state. The more northerly thunderstorms produced large amounts of hail in several counties, ranging from
dime-size to baseball-size hail.

On June 26, 1995, a severe thunderstorm caused nickel-sized hail and ground lightning that resulted in 3 injuries.

Frequency & Probability
In Michigan, there is 1 intense hailstorm every 2 to 3 years that causes significant damage to property. Hail events are highly likely to occur in the
County.

Health & Safety
The human health and safety risk associated with hail is low. However, hail is often associated with tornado activity.

Area Impacted
Hail storms are typically localized as they move through Michigan. The entire County could be affected; however, impacts will more likely be localized
to residents directly under the center of the storm.

Figure 29: Hailstorm Incident Map


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574754

Hailstorm Incidents in Oakland County, Michigan

-
------

e

-

i = g @  Hai Storm Stan Point
e % nid
1 Wayne: @  Haisiorm End Paint
[ - =P Hailsioirn Path
washteﬂaw i Cakiard County
¥ V- Ka detea 3 U
g = e A Countiss
] Tommun)
Project Titke: Cakiand County All Hazard Mitkgation Plan 0 12525 5 75 10
Produced By: Integrated Sohutions ConsulingDeveloper N - —— — il
Data Sources: county bowundarnies are fram
Michigan Depl. Nalural Resources;
o A INTEGRATED SOLUTIONS
Date Saved: 92672017 8:16:07 PM = LS

Source: NCDC NOAA

Economic Impact

Nationally, property damage from hail exceeds $3.1 million annually. Hail storms can impact infrastructure, power lines, roads, businesses and
personal property. Property damage, loss of business revenues and response costs can result from hail events. Hail is especially damaging to crops,
property and automobiles.

Critical Facilities/Services
Response to a hail related emergency would be localized. Utilities may require repair and maintenance resulting from hail.

The National Weather Service and local media can alert the public of severe storms capable of producing large hail, high winds and lightning. Storms
are detected using radar, weather data, spotters and, in the event of high winds or tornadoes, outdoor warning sirens can alert those not near a radio
or television of an approaching storm. There are 275 outdoor warning sirens located throughout the County.

Hail Risk & Vulnerability Assessment

Oakland County receives 30-40 thunderstorm events per year. Vulnerabilities associated with thunderstorm hazards (hail, lightning, and severe wind)
and tornadoes are the warning siren systems, communications/electrical infrastructure, police and fire facilities, manufactured home sites, and
people.

Oakland County has approximately 60,623 acres of transportation, communication, and utility land use. There is also over 13,000 manufactured
homes. Southfield, Pontiac, and Orion Township are most vulnerable to communication, utility, and electrical transmission line failure based on total
acreage for land use, respectively. Communication/utility land use and manufactured home park land use are shown on the Severe Weather
(Thunderstorms, Severe Winds, Tornado) Vulnerability Map, which also includes the locations of the County’s outdoor warning sirens and police and
fire stations. Communications and electrical companies within the County include local utility companies, cable and satellite providers, local television
networks, local radio networks and communication towers, including local emergency and cell phone towers.

Oakland County has a funded program in place to replace outdoor warning sirens that are in disrepair or outdated. Many of the old outdoor warning
sirens in the County were recently replaced. Although the County has the most warning sirens of any county in Michigan, there is still a need to expand
the outdoor warning siren coverage.

e See Severe Weather (Thunderstorms, Severe Winds, Tornado) Vulnerability Map in Appendix A



Table 56: Hail Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability® 44
Potential Magnitude and Scale! 23
Physical Vulnerability Hazard Impact! 58
Social Vulnerability Hazard Impact? 48
Community Conditions Hazard Impact! 40
Overall Capability and Capacity? 75
Mitigation2 67
Hazard Consequence & Impact Score! 41
Overall Risk Rating3 42
Legend

Score 1: Vulnerability Rating 2: Capability and Capacity Ratin: 3: Overall Risk Rating

0-25 Minimally Vulnerable Low

26 — 50 Somewhat Vulnerable Somewhat Capable Medium

51-75 Vulnerable Capable High

76 - 100 Very Capable —

N/A Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Lightning
Definition

The discharge of electricity from within a thunderstorm.

Historical Events
On July 29, 1996, a 38-year old woman was struck by lightning and killed in Milford Township while standing near a tree on the patio of her parent’s
home.

On August 25, 1998, lightning struck an apartment building in Southfield causing a fire that destroyed 2 units and damaged the administrative office.
In July 2000, Oakland County suffered a lightning strike which affected the County’s public safety radio system.

On September 11, 2000, the 9-1-1 phone system at the Milford Police Department was struck by lightning causing substantial damage to
electronic equipment.

On April 7, 2001, lightning struck a satellite dish outside a Brandon Township residence. The strike followed the outside wiring and entered the home.
A fire resulted and the contents of the basement were lost.

On August 1, 2003, a boy in Troy was struck by lightning and was revived by CPR. Four days later on August 5, 2003, lightning struck the Oxford
Village Dispatch Center’s 110-foot tower causing widespread equipment failure and damage. Four (4) days later on August 5, 2003, lightning struck
the Oxford Village Dispatch Center’s 110-foot tower causing widespread equipment failure and damage.

On April 6, 2010, a lightning strike caused a house fire causing extensive electrical and roof damage exceeding $150,000.

Frequency & Probability
There have been 39 major lightning events (resulting in fire, injury, death, etc.) reported in Oakland County since 1996. Over 50% of lightning

casualties occur in the months of June and July, and another 22% of deaths occur in August. Lightning occurrences happen every year; therefore,
lightning events will continue to occur in the future within the County.

Location of Lightning Strikes

40% are at unspecified locations

27% occur in open fields and recreation areas (not golf courses)
14% occur to someone under a tree (not on golf course)

8% are water-related (boating, fishing, swimming, etc.)

5% are golf-related (on golf course or under tree at golf course)
3% are related to heavy equipment and machinery

2.4% are telephone-related

0.7% are radio, transmitter, and antenna-related

Months of Most Strikes
e July - 30%
e August - 22%
e June -21%

Time of Most Strikes
2:00 p.m. - 6:00 p.m.

Health & Safety



During the 39 storms, 1 death and 5 injuries were reported. Lightning deaths are usually caused by the electrical force shocking the heart into cardiac
arrest or throwing the heartbeat out of rhythm. Lightning can also cause severe skin burns that can lead to death if complications from infections
ensue. Lightning strikes impact 1 person 91% of the time and 2 or more victims 9% of the time.Approximately 20% of lightning strike victims die and
70% of survivors suffer serious long-term after effects, such as memory and attention deficits, sleep disturbance, fatigue, dizziness and numbness.

Area Impacted
The effects of lightning are very localized; however, thunderstorms can cover a large area.

Figure 30: Thunderstorm Incident Map

Thunderstorm Incidents in Oakland County, Michigan

]
\ Lapeer

Genesee

Macomb

(o]
O :
.ﬁoo

@]
0g o

[o]

e [#)

o]

. 8 go. o] Bﬁ’ by d O o
Livingsto! Oo 0. . o-,. o
° 8 :

Legend k
@  Thunderstorm Stan Point Jﬁ - -
@ Thundersterm End Point 'a et j
_.' ThundarstermPath e "I." s " £ ra e &
Cakland County E Sau /1 MERE L A # th Com G G
Counties 1 :

Project Titke: Qakiand County All Hazard Mitigation Plan 0 1.2525 5 75 10
Produced By: Integrated Solutions Consulting Developer N - e e Viles
Data Sources: county boundaries are from

Michigan Dept. Matural Resources

‘Windsterm/Thunderstorm data from NCDC NOAA A LPgLEquE’A]T hE[f) SDLUTI ONS

Date Savod: 9262017 8:42:12 PM

Source: NCDC NOAA

Economic Impact
Property damage estimates from lightning strikes in Oakland County since 1996 equal $2.318 million.

On July 26, 1997, lightning started a fire that caused $750,000 of damage to a 2-story apartment building in Farmington Hills.

Because lightning-related damage information is compiled by a number of different sources, it is difficult to accurately determine collective damage
figures resulting from lightning strikes.

Critical Facilities/Services

Initial response to a lightning strike would be local emergency responders (fire, police, emergency medical care, etc.). Power outages as a result of a
lightning strike may impede emergency response. Local utility companies across the County estimate as much as $1 billion per year in damaged
equipment and lost revenue from lightning. The Federal Aviation Administration (FAA) reports approximately $2 billion per year in airline industry
operating costs and passenger delays from lightning.

Communication services can be damaged and destroyed (cell and communication towers, computer systems, phone services, etc.). Local utility
companies and the services they offer are often affected from lightning strikes.

Lightning is associated directly with severe thunderstorms. The National Weather Service and local media can alert the public of the severe storms
capable of producing large hail and lightning.



Lightning Risk & Vulnerability Assessment

Oakland County receives 30-40 thunderstorm events per year. Vulnerabilities associated with thunderstorm hazards (hail, lightning, and severe wind)
and tornadoes are the warning siren systems, communications/electrical infrastructure, police and fire facilities, manufactured home sites, and
people.

e See Severe Weather (Thunderstorms, Severe Winds, Tornado) Vulnerability Map in Appendix A

Table 60: Lightning Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability® 50
Potential Magnitude and Scale! 9
Physical Vulnerability Hazard Impact! 53
Social Vulnerability Hazard Impact? 40
Community Conditions Hazard Impac:t1 24
Overall Capability and Capacity? 79
Mitigation? 89
Hazard Consequence & Impact Score! 30
Overall Risk Rating> 39
Legend
Score 1: Vulnerability Rating W 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
N/A Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Severe Wind

Definition
Winds greater than 50 miles per hour (mph), not including tornadoes, are classified as high winds.

Historical Events
From January, 2000, to April, 2017, there have been 108 days with a thunderstorm wind event and 131 days with both a thunderstorm and high wind
event reported in Oakland County.

On March 13, 2006, a storm produced sustained winds of 30-40 mph with gusts to 50 mph. The high winds caused a tree to fall and land on a vehicle,
killing 1 and injuring 2 others.

On June 8, 2008, a thunderstorm with high winds resulted in over $1.2 million in damages. Wind gusts exceeded 85 mph, downing trees and power
lines and damaging roofs/siding and vehicles.

On August 19, 2010, a thunderstorm with high winds resulted in $100,000 worth of damage in Oxford. The storm uprooted trees and damaged roofs
and siding.

On March 8, 2017, high winds brought wind gusts in excess of 60 mph in Oakland County. The high winds took out power lines and trees, along with
numerous reports of structural damage to buildings. There were also reports of brush fires and tractor-trailers flipped over around the area. Due to the
extensive damage, many areas were without power for several days. Approximately 800,000 DTE customers and approximately 300,000 Consumers
Energy customers were affected. The highest wind gust reported across Southeast Michigan was 68 mph at both Saginaw and Detroit Metro Airport.
Total property damage was 35 million.

Frequency & Probability
Oakland County receives 30-40 thunderstorms per year. On average, wind events can be expected 5-7 times a year in the southern Lower
Peninsula. Therefore, it is probable that wind events will occur every year with in the County.

Health & Safety
From 2000 - 2016, there was 1 death and 3 injuries reported in Oakland County from high winds. The public is most at risk from falling trees and
electrical lines, blowing debris and collapsed buildings or roofs. High winds can be a direct effect of tornadoes which are discussed in this section.

Area Impacted
High winds affect entire populations, but the greatest risk is to those housed in mobile homes.

Economic Impact

Since 2000, approximately $57.7 million in property damage has resulted from high wind events in Oakland County. Property damage is the greatest
contributor to economic loss. Power outages resulting from high winds can also have an economic impact due to costs to restore and repair power
lines and loss of revenues from prolonged outages to businesses.

Critical Facilities/Services

The National Weather Service and local media can alert the public of severe storms capable of producing large hail, high winds and lightning.
Outdoor warning sirens can alert those not near a radio or television of approaching high winds (>70 mph) or tornadoes. There are 275 outdoor
warning sirens located throughout the County.



Initial response activities due to emergencies from high winds would primarily be associated with local response from police, fire and medical
emergency services. Local utility companies are essential in repairing lines and shutting down power or gas services that represent a threat to safety.
Private or governmental tree removal services (urban forestry services) are also essential in providing preventive measures and are often involved
clearing downed trees from power lines, roadways and buildings following severe wind incidents. Following the initial response, regional, state and
local agencies may assist in cleanup and aid.

The following table demonstrates the many instances when down power lines have been reported and necessitated a response.

Table 61: Down Power Line Incidents in Oakland County

2012 1,401 0 0 1,226
2013 2,168 0 0 5,500
2014 2,382 0 0 0
2015 1,335 0 0 0
2016 1,344 0 0 6,000

Source: Michigan Bureau of Fire Services

Severe Wind Risk & Vulnerability Assessment

Oakland County receives 30-40 thunderstorm events per year. Vulnerabilities associated with thunderstorm hazards (hail, lightning, and severe wind)
and tornadoes are the warning siren systems, communications/electrical infrastructure, police and fire facilities, manufactured home sites, and
people. Also, private or public urban tree removal services are also vulnerable to wind hazards.

e See Severe Weather (Thunderstorms, Severe Winds, Tornado) Vulnerability Map in Appendix A

Table 59: Severe Wind Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability® 44
Potential Magnitude and Scalel 32
Physical Vulnerability Hazard Impact1 65
Social Vulnerability Hazard Impact? 59
Community Conditions Hazard Impact® 43
Overall Capability and Capacity? 73
Mitigation? 39
Hazard Consequence & Impact Scorel 49
Overall Risk Rating3 46
Legend
Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Minimally Capable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Vulnerable Very Capable Extreme
N/A Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown
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1.6.18 Tornadoes

Published 7/5/2018 22:17 by Nathaniel Marlette
Definition
A violently rotating column of air extending downward to the ground from a cumulonimbus cloud.

Historical Events

According to the National Weather Service, the first recorded tornado in Oakland County occurred on April 6, 1882. Since 1950, approximately 4% of
tornadoes in Michigan have been classified as violent tornadoes (EF4 or EF5 intensity). However, these few violent tornadoes have been responsible
for 88% of Michigan’s tornado-related deaths.

On March 20, 1976, a Category F4 tornado with winds in excess of 200 mph destroyed homes from Farmington Hills to West Bloomfield Township.
Homes and businesses collapsed or were ripped off their foundations. A 15-year old girl died when the car she was in was hurled across Maple
Road. Fifty-five injuries were reported and the cleanup afterward cost an estimated $25 million.

On July 2, 1997, a series of thunderstorms went through south-central and southeast Michigan spawning 16 tornadoes, 13 of which occurred in
southeastern Michigan counties.

On September 21, 2014, an EF1 tornado touched down in Rochester Hills, Michigan. With a maximum wind speed of 90 mph, the twister cut a one
and a quarter mile (1.25 mi.) path of destruction that was 150 yards wide (one and a half football fields) in just 2 minutes. The tornado formed at 5:57
am EST and was gone by 5:59 am EST. Trees were uprooted, large branches were knocked down, and significant roof damage occurred on homes
on and near Grand View Drive. Thirty-seven homes were affected (minimal damage; mostly cosmetic); five homes had minor damage (<50%
damaged; damaged windows and doors); and four homes suffered major damage (>50% damage; involves structural features affecting
strength/safety). Overall, 46 homes were impacted by the storm.

Table 63: Tornado Magnitude in Oakland County
Magnitude Number Deaths/Injuries Property Damage

FO 6 0/0 $82,000

F1 14 1/10 $10.32 Million
F2 7 1/7 $3.52 Million
F3 3 0/4 $7.5 Million
F4 2 1/57 $25.25 Million

Source: National Climatic Data Center, www.ncdc.noaa.gov, Oakland County, January 1, 1950 through 2016

Frequency & Probability

The months of April through June have historically been the period of greatest tornado frequency. Tornadoes in Michigan are most frequent in the
spring and early summer when warm, moist air from the Gulf of Mexico collides with cold air from the Polar Regions to generate severe
thunderstorms. Most tornadoes in Michigan occur in the southern Lower Peninsula.

Oakland County has had 7 tornadoes from 1996 to 2017. It is very probable that tornadoes will continue to represent a hazard to the County.

Health & Safety

Michigan’s tornadoes have resulted in more deaths than in many other tornado-prone states. Michigan ranks in the top 10 states for single killer
tornadoes, deaths per 10,000 square miles, and killer tornadoes as a percent of all tornadoes. Between 1950 and 2017, 3 tornado-related deaths
and 78 injuries have occurred in Oakland County.

Area Impacted

A tornado would affect an entire population in the tornado's path. The most vulnerable populations would be mobile home residents. According to the
2016 5-year American Community Survey, there are approximately 13,000 mobile home/manufactured housing units in the County. Novi and White
Lake Township have the highest number of mobile home establishments, with approximately 300 acres each.

Figure 31: Tornado Incident Map


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574755
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The average tornado track is 16 miles long. The longest tracks have been reported at 200 miles long. The tornado path width is typically less than
one-quarter mile, but can be over 1 mile.

Economic Impact

Property damage is the greatest contributor to economic loss. The amount of damage varies greatly with the severity of the tornado. Also, damage or
destruction to utility lines (primarily overhead) can result in the loss of power and other utilities lasting a few moments to several days. Tornadoes can
also destroy or damage agricultural fields, trees and other flora and disrupt transportation services due to debris and/or downed power lines.

Since 1950, Michigan has averaged over $15 million per year in tornado-related damage. Between January 1, 1950 and 2011, property damage by
tornadoes totaled over $46.6 million in Oakland County.

A series of 13 tornadoes that swept through southeast Michigan on July 2, 1997, resulted in 2,900 damaged or destroyed homes, 200 damaged or
destroyed businesses, over $25 million in public damage and nearly $30 million in private damage. Two deaths were caused directly by tornadoes
and 120 injuries were reported. Approximately 350,000 electrical customers lost electrical power as a result.

A tornado that occurred on May 21, 2001, resulted in $5.5 million in property damages and $400,000 in agricultural damages primarily in Kalamazoo,
Livingston and Oakland Counties.

Critical Facilities/Services

Tornado warnings systems play a major role in limiting the number of deaths and injuries related to tornadoes. Outdoor warning sirens are located
throughout the County. The National Weather Service and local television and radio also provide advanced warning notice to communities.
Outdoor warning sirens can be heard in most areas throughout the County.

Initial response activities due to tornadoes would primarily be associated with local response from fire, police and emergency medical care.

Local utility companies would be essential in repairing lines and shutting down power or gas services that represent a threat to safety. Following the
initial response, regional, state and local agencies may also assist in cleanup and aid.

Tornado Risk & Vulnerability Assessment

Vulnerabilities associated with tornadoes are the warning siren systems, communications/ electrical infrastructure, police and fire facilities,
manufactured home sites, and people. Also, private or public urban tree removal services are also vulnerable to tornadoes.



Oakland County has approximately 60,623 acres of transportation, communication, and utility land use. There are over 13,000 manufactured homes.
Southfield, Pontiac, and Orion Township are most vulnerable to communication, utility, and electrical transmission line failure based on total acreage
for land use, respectively. Novi has the highest total acreage for manufactured home park land use. Communication/utility land use and manufactured
home park land use are shown on the Severe Weather (Thunderstorms, Severe Winds, Tornado) Vulnerability Map, which also includes the locations
of the County’s outdoor warning sirens and police and fire stations. Communications and electrical companies within the County include local utility
companies, cable and satellite providers, local television networks, local radio networks and communication towers, including local emergency and
cell phone towers.

e See Severe Weather (Thunderstorms, Severe Winds, Tornado) Vulnerability Map in Appendix A

Table 64: Tornadoes Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability® 31
Potential Magnitude and Scalel 50
Physical Vulnerability Hazard Impact! 65
Social Vulnerability Hazard Impact? 59
Community Conditions Hazard Impact! 43
Overall Capability and Capacity? 72
Mitigation? 56
Hazard Consequence & Impact Scorel 52
Overall Risk Rating® 40
Legend

Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating

0-25 Minimally Vulnerable Low

26 — 50 Somewhat Vulnerable Somewhat Capable

51-75 Vulnerable Capable

Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown
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https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29%20Tornado&beginDate_mm=03&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=03&endDate_dd=31&endDate_yyyy=2017&county=OAKLAND%3A125&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=26%2CMICHIGAN#
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29%20Tornado&beginDate_mm=03&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=03&endDate_dd=31&endDate_yyyy=2017&county=OAKLAND%3A125&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=26%2CMICHIGAN#

1.6.19 Transportation Accidents

Published 7/5/2018 22:23 by Nathaniel Marlette

Definition

A transportation accident is a crash or other accident involving an air, land or water-based passenger carrier. (Note: Transportation accidents
involving hazardous materials are addressed in Hazmat Incidents — Transportation.)

Figure 32: Transportation System Map
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There are 3 public airports, 3 private airports, 1 sea plane base, and 20 private heliports in Oakland County. Air transportation accidents result from 4
major causes.

In-air collision between 2 aircraft.

A crash during in-air cruising due to mechanical failure, sabotage, etc.
A crash during takeoff or landing.

A collision between 2 aircraft during taxi or staging.

The majority of air transportation accidents occur during takeoff or landing and, therefore, impacted areas that are typically located near airports or
runways. Response to air transportation accidents may involve fire control, survivor rescueffirst aid, site security and crowd/traffic control.

Historical Events
The deadliest airplane accident in Oakland County history occurred on March 2, 1973, in Pontiac, when a small, private aircraft stalled in flight and
crashed, killing all 4 people on board. The National Transportation Safety Board determined the probable cause of the crash was pilot error.

The deadliest single-survivor air transportation accident in U.S. aviation history occurred nearby in Romulus, Michigan (Wayne County). Northwest
Airlines Flight 255 crashed after takeoff on August 16, 1987, killing 6 crew members and 149 passengers, except for a 4-year-old girl who sustained
serious injuries. The crash killed 2 others on the ground.

In September 2009, a plane was forced to make an emergency landing in a store parking lot resulting in minor injuries to the pilot.


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574756

Frequency & Probability
There are 3 public airports within Oakland County. In addition, there are 20 private heliports, 3 private airports and a private seaplane base within
Oakland County. The airports provide facilities for smaller, private aircraft such as corporate jets and charter planes.

All 3 of the public airports (Oakland County International, Oakland Troy, and Oakland Southwest Airport) are owned by Oakland County. The 3 private
airports within the County are Ed Schultes Place Airport and Willie Run Airport in Ortonville and Handleman Sky Ranch Airport in Oxford. Of the 20
heliports, 3 are owned by hospitals (William Beaumont, Huron Valley Sinai, and Providence Hospitals), 8 are owned by private corporations and 9
are owned by private citizens. The seaplane base is located in Pontiac. Since 2010, 9 reportable air transportation incidents have occurred in the
County. The aircraft involved in these incidents were all small aircraft with a limited number of passengers.

To date, there have been no air incidents involving large, commercial passenger aircraft in Oakland County. Commercial passenger air transportation
is available through airports in Wayne and Genesee Counties and at Oakland County International Airport in Waterford.

Air transportation accidents in Oakland County will continue to occur in the future. It is anticipated that the probability for air transportation accidents to
occur will fluctuate with air traffic volume.

Health & Safety
Aircraft accidents can be deadly to passengers. However, given the type of aircraft most common in Oakland County, death and injury are limited.
Since 2010, there have been five (5) deaths from air transportation incidents in Oakland County.

Area Impacted
Due to the fact that the majority of aircraft accidents occur during landing or takeoff, the area most at risk for impact is the airport (or heliport) and
immediately adjacent areas.

Economic Impact

Economic impact would result from damage to the aircraft and to any structures or improvements on the ground at the site of the accident. Damages
to aircraft would typically be the responsibility of the private owner. Because the airports are owned by Oakland County, any damages to the airport
infrastructure may be the responsibility of the County. Additional economic impact to the County may result if an accident causes disruption of
services at the airport.

Reportable airplane crashes result in substantial damage to the aircraft including damage to the prop, nose, wings, fuselage, landing gear, tail and
engine.

Critical Facilities/Services
Response to air transportation accidents is provided by local fire and police departments. Emergency response assistance is available through
mutual aid agreements.

Airports within Oakland County provide an important service to area businesses. A significant accident at an airport could temporarily impede the
County’s ability to provide this service.

Air Transportation Risk & Vulnerability Assessment

There are 3 public airports, 3 private airports, a sea plane base, and 20 private heliports within Oakland County. Since 2010, 9 reportable air
transportation incidents have occurred in the County. The aircraft involved in these incidents were all small aircraft with a limited number of
passengers. The majority of transportation accidents occur during takeoff or landing, and therefore, impacted areas are typically those areas located
near the airports or runways. The locations of the airports within the County are provided on the Transportation System Vulnerability Map, along with
census blocks within a 5-mile radius of the airports. There are approximately 362,749 people located within 5 miles of at least 1 airport in the County.

e See Transportation System Vulnerability Map in Appendix A

Table 65: Air Transportation Accidents Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability* 13
Potential Magnitude and Scale! 22
Physical Vulnerability Hazard Impact! 58
Social Vulnerability Hazard Impact? 29
Community Conditions Hazard Impact! 32
Overall Capability and Capacity? 79
Mitigation2 67
Hazard Consequence & Impact Scorel 34
Overall Risk Rating® 21
Legend

Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating

0-25 Minimally Vulnerable Minimally Capable Low

26 — 50 Somewhat Vulnerable Somewhat Capable Medium

51-75 Vulnerable Capable High

76 - 100 Very Vulnerable Very Capable Extreme

N/A Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Highway

Historical Events



Vehicle accidents are common to all communities and can happen along any roadway. Most accidents are due to driver error and/or inclement
weather conditions. Accidents involving modes of mass public transportation are of particular concern due to the high number of passengers which
could be impacted.

An accident in Wixom on September 14, 2000, involved a collision between a Northville High School bus and an automobile. The school bus was
carrying 48 students and several coaches. The accident killed the driver of the car and injured 1 car passenger and 10 bus passengers.

Frequency & Probability

Automobile accidents occur several times daily in Oakland County. In 2016, there were 42,660 reported crashes in Oakland County, of those 78 were
fatal and 8,218 resulted in injuries. Alcohol was involved in 33.3% of the fatal crashes. However, the impact to the public from private automobile
accidents is limited. Therefore, the analysis of highway hazards is limited to public highway transportation such as mass transit buses and school
buses.

In 2016, there were 1,492 truck/bus over 10,000 Ibs. accidents in Oakland County according to the Michigan State Police.
Bus accidents will continue to occur in Oakland County. The frequency of this hazard will likely increase with increased motor traffic.

Based on the 2011 - 2015 annual average crash statistics from the Southeast Michigan Council of Governments, the following intersections have the
highest frequency of crashes in Oakland County:

Southfield Road at 11 Mile Road W

12 Mile Road W at Orchard Lake Road
Maple Road W at Orchard Lake Road
12 Mile Road W at Telegraph Road

N M 5 at Pontiac Trl N

12 Mile Road at Dequindre Road
Commerce Road at Commerce Road
Highland Road at Airport Road
Southfield Road at 10 Mile Road W

12 Mile Road W at Southfield Road

CLOXNOGOMWNE

[EnY

Health & Safety
Automobile accidents occur several times daily in Oakland County. In 2016, there were 42,660 reported crashes in Oakland County, of those 78 were
fatal and 8,218 resulted in injuries.

Economic Impact

The National Highway Traffic Safety Administration estimated the total economic cost of traffic accidents in Michigan at approximately $9.5 billion for
the year 2010. This total includes all types of accidents and accounts for costs associated with lost productivity, medical costs, legal costs,
emergency services costs, insurance costs, travel delays, property damage, workplace losses and human capital losses.

For the U.S. in 2016, the average auto liability claim for property damage was $3,683; the average auto liability claim for bodily injury was $16,110. It
is anticipated that this rate of economic loss would be higher for public passenger transportation given that more passengers are present and the
higher cost of a bus versus a private automobile.

Critical Facilities/Service
The highway transportation system in Oakland County plays a vital part in the County’s ability to provide services to the public. Traffic accidents are
notorious for causing temporary traffic delays which complicate the County’s ability to maintain a well operating transportation network.

Highway Transportation Risk & Vulnerability Assessment

Automobile accidents occur several times daily in the County and can occur anywhere in the County. The impact to the public from private automobile
accidents is limited; therefore, vulnerabilities were assessed based on analysis of public highway transportation.

From 2001 through 2003, there were 469 school bus accidents in Oakland County. Therefore, bus stations and bus routes, such as the SMART bus
routes are vulnerabilities to highway transportation accidents. Also vulnerable are those locations identified as having frequent accidents, which are
also provided on the Transportation System Vulnerability Map, along with SMART bus routes and schools.

e See Transportation System Vulnerability Map in Appendix A

Table 66: Highway Transportation Accidents Hazard Evaluation and Impact/Consequence Assessment



Frequency & Probability® 63

Potential Magnitude and Scale! 23

Physical Vulnerability Hazard Impact! 28

Social Vulnerability Hazard Impact? 29

Community Conditions Hazard Impac:t1 24

Overall Capability and Capacity? 79

Mitigation? 72

Hazard Consequence & Impact Scorel 26

Overall Risk Rating> 40

Legend

Score 1: Vulnerability Rating W 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium

51-75 Vulnerable Capable High
76 - 100 Very Capable
N/A Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Rail

Historical Events

Passenger rail accidents are typically associated with derailments or collision with motor vehicles attempting to cross railroad tracks. On January 13,
2004, in Bloomfield Hills, a school bus driver ignored the warning signals at a railroad crossing and attempted to cross the tracks. An approaching
passenger train struck the school bus at a speed of 22 miles per hour causing injury to the driver of the bus.

Frequency & Probability
There are 109 miles of freight rail lines and 62 miles of passenger rail lines in Oakland County. Passenger rail service is provided by Amtrak with
service between Pontiac and Detroit.

From 2008 through 2016, there were 68 railroad accidents/incidents in Oakland County, an average of 7.5 accidents/incidents each year. Seventeen
of these incidents occurred at public railroad crossings. It is anticipated that the likelihood of occurrence for this hazard will fluctuate with the rate of
rail traffic within the County.

Health & Safety

Death and injury to passengers involved in railroad accidents/incidents are rare in Oakland County. From 2008 through 2016, there were 4 deaths
and 45 nonfatal conditions as a result of train accidents/incidents in Oakland County. There was 2 highway railroad death and 6 highway railroad
injuries in Oakland County during that same time frame.

Area Impacted

Areas adjacent to a railroad are most at risk for impact from this hazard due to the potential for derailment. The majority of accidents occur at public
railroad crossings. Secondary impact may result if railroad crossings are blocked resulting in traffic delays. If the train is transporting hazardous
materials, an evacuation zone may need to be implemented. If an accident or derailment leads to the release of hazardous materials, the area may
need to be evacuated for an extended period of time while environmental cleanup is performed.

Economic Impact
The greatest economic loss is property damage to the train equipment and railroad tracks. This loss is the responsibility of the owner/operator of the
equipment and railroad.

Critical Facilities/Services

Given the frequency of this event, it is not anticipated that County services or facilities will be greatly impacted. Impact to County services may result if
an accident blocks a railroad crossing, thus causing traffic problems. If the train is transporting hazardous materials, an evacuation area may need to
be implemented. Police and fire services would be required to direct traffic and establish an exclusion zone.

Rail Transportation Risk & Vulnerability Assessment

From 2008 through 20186, there were 68 railroad accidents/incidents in Oakland County, an average of 7.5 accidents/incidents each year. Seventeen
of these incidents occurred at public railroad crossings. Areas adjacent to railroads are most vulnerable to a railroad accident. The locations of
railroads, police stations, fire stations, and critical vulnerable assets in the County are included on the Transportation System Vulnerability Map.

e See Transportation System Vulnerability Map in Appendix A

Table 67: Rail Transportation Accident/Incident Hazard Evaluation and Impact/Consequence Assessment



Frequency & Probability® 38
Potential Magnitude and Scale! 15
Physical Vulnerability Hazard Impact! 39
Social Vulnerability Hazard Impact? 29
Community Conditions Hazard Impact! 24
Overall Capability and Capacity? 75
Mitigation? 67
Hazard Consequence & Impact Scorel 27
Overall Risk Rating®

Score 1: Vulnerability Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Marine

Historical Events

Twenty routes of ferry service operate in Michigan's waterways. Public marine passenger ferries are heavily regulated and inspected by the U.S.
Coast Guard to ensure public safety. To date, no significant accidents involving public marine transportation have been recorded in Michigan.
Response to marine accidents differ significantly from air and land transportation accidents in that they can require an underwater search and rescue.
There is no marine transportation service operating in Oakland County. As such, marine transportation accidents do not present a hazard to the
County.

Marine Transportation Risk & Vulnerability Assessment

There is no marine transportation service operating in Oakland County. As such, marine transportation accidents do not present a hazard to the
County.

National Transportation Safety Board, www.ntsb.gov, Aviation Database Query, Michigan, report generated June 22, 2017.

National Transportation Safety Board, www.ntsb.gov, Aviation Database Query, Michigan, report generated June 22, 2017.

National Transportation Safety Board, www.ntsb.gov, Aviation Database Query, Michigan, report generated June 22, 2017.

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan, July 2014, page 411.

State of Michigan, Office of Highway Safety Planning, 2016 Michigan Traffic accident Facts, Oakland County.

Ibid.

Ibid.

U.S. Department of Transportation, National Highway Traffic Safety Administration, www.nhtsa.dot.gov, The Economic and Societal Impact of Motor Vehicle Crashes 2010, State Costs, viewed June 22, 2017.
Rocky Mountain Insurance Information Association, Cost of Auto Crashes and Statistics. viewed June 22, 2017.

Federal Railroad Administration, http://safetydata.fra.dot.gov, all reports for all railroads in Oakland County, 2008 through 2016, reports generated in June, 2017.

Ibid.


https://www.ntsb.gov/_layouts/ntsb.aviation/brief.aspx?ev_id=67521&key=0
https://www.ntsb.gov/_layouts/ntsb.aviation/Results.aspx?queryId=b398971e-09a7-414d-9074-480d9f25439c
https://www.ntsb.gov/_layouts/ntsb.aviation/Results.aspx?queryId=b398971e-09a7-414d-9074-480d9f25439c
http://publications.michigantrafficcrashfacts.org/2016/Oakland%20County.pdf
http://www.nhtsa.dot.gov
http://safetydata.fra.dot.gov/OfficeofSafety/publicsite/Query/TenYearAccidentIncidentOverview.aspx

1.6.20 Winter Hazards

Published 7/5/2018 22:35 by Nathaniel Marlette

Ice and Sleet Storms

Definition
Freezing rain is rain that freezes on contact with surfaces causing a coating of ice on exposed surfaces.

Historical Events
From March 1, 1950 through March 31, 2017, 5 ice storm events have been recorded in Oakland County.

On February 24, 2001, a wintry mix of precipitation broke out north of a warm front, with freezing rain being the dominant precipitation type. One
power line in Waterford was damaged.

In April 2003, Oakland County had an intense ice storm, Thick Ice accumulations led to considerable damage and widespread power outages across
the entire area. Tree damage was so severe that dozens of roads were blocked by trees and damage occurred to hundreds of homes, businesses
and automobiles as tree limbs, or in many cases large trees themselves, were brought to the ground under the weight of the ice. It was estimated that
450,000 homes and businesses lost power during the storm. Nearly 50,000 people were without power for up to a week as persistent cold
temperatures keep the heavy ice on the trees for 4 days after the storm. A 74-year old man in Troy was killed when he was struck in the head by a
falling tree branch. Three other people died due to carbon monoxide poisoning as a result of poorly ventilated generators. Two woman were injured in
Orion when a large tree fell onto the car they were in. Five house fires were said to have started by electrical lines being brought down onto the
homes. Hundreds of traffic accidents were reported during the storm as well. Total damage in Oakland County was approximately 100 million.

On February 20, 2011, a winter storm impacted southeast Michigan, with 5 to 10 inches of snow falling across the majority of the area. Snow turned to
ice leading to downed trees and power lines (most of which occurred over Lenawee and Monroe Counties). Power outages lasted 4 to 5 days. The
resulting damage was estimated at $1.5 million.

In late December 2013, an anticyclone over Ontario provided a supply of low-level cold air, causing the surface temperature to be near or below
freezing for much of southeast Michigan. The result was a swath of freezing rain roughly between M-59 to M-46 which continued into Saturday night
and early Sunday. The 1-69 corridor was especially hard-hit, with ice accumulations of half an inch to three quarters of an inch, causing over 200,000
homes and businesses to lose power. Numerous trees and wires were downed, and a state of emergency was declared in Shiawassee County due
to unsafe traveling conditions. South of M-59, much of the precipitation occurred as rain, with some locations receiving over 1.50 rain. North of M-46,
much of the precipitation occurred as snow, with up to 4 inches reported. Total property damage in Oakland County was approximately 3 million.

Frequency & Probability
Michigan averages 15 significant storm events per year. The majority of sleet and ice storms occur during the months of January through April. The
probability for ice and sleet storms to occur in Oakland County is high.

Health & Safety

Deaths and injury caused directly from an ice or sleet storm are difficult to determine. Deaths and injury are usually caused by secondary effects such
as auto accidents, downed power lines and heart attacks from overexertion. According to the National Weather Service, 1 death and 2 injuries have
been attributed to ice storms in Oakland County since 1993. These occurred during a storm in 2003 and were the result of falling tree limbs.

Area Impacted
Due to the widespread nature of ice and sleet storms, the entire population could be impacted either directly or secondarily (i.e. power outages, etc.).
According to 2008 SEMCOG Land Use Data, Oakland County has approximately 60,623 acres of transportation, communication and utility land use.

Economic Impact
Economic loss would include property damage and costs of response (clearing roadways, downed power lines or trees, etc.).

From 2000 to 2016, ice storms have caused approximately $103.45 million in property damage in Oakland County.

Critical Facilities/Services
Response to an ice and/or sleet storm related emergency would primarily be localized. Initial response activities due to emergencies from ice and
sleet would primarily be associated with local response from police, fire and medical emergency services.

Utilities (power lines, telephone lines, cable, etc.) may require repair and maintenance resulting from ice and sleet. Regional or out-of-state services
may be required to assist in cleanup and repair activities. Also, private or governmental tree removal services are often involved following ice and
sleet incidents in order to remove trees from roadways, yards and away from power lines.

The National Weather Service and local media can alert the public of severe storms capable of producing ice and sleet.

Ice and Sleet Storm Risk & Vulnerability Assessment

Oakland County has had 5 major ice storm events since 1990. Communications and utilities are vulnerable to winter hazard events. Bridges and
major roadways are vulnerable in that most incidents related to winter hazards are secondary effects such as auto accidents. Public facilities such as
road yards (road commission and MDOT) are vulnerable assets in snow removal and road salt services. During major events, schools are likely to
close and hospitals are likely to see an increase in patients with ailments such as heart attacks from overexertion and auto accident injuries. Over
85% of deaths related to ice storms are traffic related.

Police and fire stations are vulnerable to emergency response activities related to winter hazard incidents. The locations of major highways, schools,


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574757

hospitals, and police and fire stations, are included on the Winter Hazard Vulnerability Map, along with transportation, communication, and utility land
use locations.

e See Winter Hazard Vulnerability Map in Appendix A

Table 65: Ice and/or Sleet Storm Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability® 25
Potential Magnitude and Scale! 26
Physical Vulnerability Hazard Impact! 53
Social Vulnerability Hazard Impact® 54
Community Conditions Hazard Impact! 43
Overall Capability and Capacity? 73
Mitigation? 67
Hazard Consequence & Impact Score! 42
Overall Risk Rating® 33
Legend
Score 1: Vulnerability Rating 2: Capability and Capacity Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Minimally Capable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Vulnerable Very Capable Extreme
N/A Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Snow Storms

Definition
A period of rapid accumulation of snow accompanied by high winds and cold temperatures.

Historical Events
According to the NOAA, Oakland County has had 19 significant winter storm events from 1950 to 2016. In 2011, Oakland County had 1 blizzard
warning.

From 1950 through 2016, 23 heavy snow events were reported in Oakland County.

On January 26, 1977, a Presidential Disaster Declaration was issued for 15 counties in the southern part of the state. Many residents were isolated in
rural residences or stranded in public shelters.

On March 12 through 14, 1993, a snowstorm, now called “The Storm of the Century,” struck the Eastern U.S. dumping 56 inches of snow in some
areas and causing $2 billion in property damage. The storm impacted 26 states and approximately 50% on the nation’s population. A total of 270
deaths and over 600 injuries were attributed to the storm.

On January 2 and 3, 1999, heavy snow produced 15 inches in Royal Oak; 14 inches in Ferndale; 13 inches in South Lyon; 12 inches in Milford,
Clarkston and White Lake; 11 inches in West Bloomfield; 10 inches in Rochester Hills, Farmington and Waterford and 8 inches in Holly and
Oxford. The weight of the snow tore a gash in the roof of the Pontiac Silverdome. Full operations at Detroit Metropolitan Airport did not resume until
January 6, 1999.

On December 11, 2000, a heavy snow event over several counties produced 12 inches in Royal Oak; 12 to 14 inches in Oxford; 14 inches in White
Lake; 11 to 12 inches in Farmington and Farmington Hills; 11 inches in West Bloomfield, 8.8 inches in Milford and 11 to 12 inches in South Lyon.
Many schools were closed for two to four days after the storm. Mail delivery the next day was spotty at best, and many businesses and government
offices were closed. Several communities declared snow emergencies, forbidding all non-emergency travel until crews could clear roads.
Presidential Emergency Declarations were made for all counties in southeast Michigan except Wayne, Lenawee, and Monroe.

Frequency & Probability
Oakland County has had 49 snow storm events from 1996 - 2017. The annual average snowfall in Michigan is 60.66 inches of snow per year. The
annual average snowfall in Oakland County is 36.02 inches. It is probable that snow storms will occur in the future in Oakland County.

Health & Safety

Deaths caused directly from the event are difficult to determine. Deaths related to snowstorms are usually caused by secondary effects such as
delays in emergency vehicle response, auto accidents, downed power lines and heart attacks from overexertion. The direct risk to human life from
snowstorms is low.

Area Impacted

Blizzards are the most dramatic of all snowstorms, bearing strong winds and an enormous amount of snowfall. Snowstorms can impact a large area
of a community, especially if it results in heavy accumulations of snow. Due to the widespread nature of snow storms, the entire population could be
impacted either directly or indirectly (i.e. power outages, etc.). Oakland County has approximately 7,343 miles of public roadway that could be
affected.

Economic Impact
Primary costs would include property damage and snow removal. Economic losses are dependent upon the degree of storm severity. Schools and
businesses may be closed if snowfall is heavy, deep or if a snow emergency is declared that prohibits traffic on roadways. From 1996 through 2016,



Oakland County has recorded $400,000 in damages as a result of snow storm events.

Critical Facilities/Services

Response to a snow related emergency would primarily be localized. Initial response activities due to emergencies from snow storms would primarily
be associated with local response from emergency medical services, public works departments and facilities such as MDOT. Municipalities would
have increased costs in snow removal activities.

Transportation would be effected as roads and airports could see delays or short-term to long- term closures. Schools and businesses may be closed
for a day to several days.

The National Weather Service and local media are critical in alerting the public of severe storms capable of producing snow storms and blizzard
conditions.

Snow Storm Risk & Vulnerability Assessment

Oakland County has had multiple significant winter snow storm incidents. Communications and utilities are vulnerable to winter hazard events.
Bridges and major roadways are vulnerable in that most incidents related to winter hazards are secondary effects such as auto accidents. Public
facilities such as road yards (road commission and MDOT) are vulnerable assets in snow removal. During major events, schools are likely to close
and hospitals are likely to see an increase in patients with ailments such as heart attacks from overexertion and auto accident injuries.

Police and fire stations are vulnerable to emergency response activities related to winter hazard incidents. Private or governmental tree removal
services are also vulnerable to winter hazards. The locations of major highways, schools, hospitals, and police and fire stations, are included on the
Winter Hazard Vulnerability Map, along with transportation, communication, and utility land use locations.

e See Winter Hazard Vulnerability Map in Appendix A

Table 69: Winter Hazard Evaluation and Impact/Consequence Assessment

Frequency & Probability® 56
Potential Magnitude and Scalet 41
Physical Vulnerability Hazard Impact® 58
Social Vulnerability Hazard Impact? 59
Community Conditions Hazard Impact! 45
Overall Capability and Capacity? 73
Mitigation2 67
Hazard Consequence & Impact Scorel 48
Overall Risk Rating>

Score 1: Vulnerability Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
76 - 100 Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown
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https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29%20Blizzard&eventType=%28Z%29%20Frost%2FFreeze&eventType=%28Z%29%20Ice%20Storm&eventType=%28Z%29%20Winter%20Weather&beginDate_mm=03&beginDate_dd=01&beginDate_yyyy=2000&endDate_mm=03&endDate_dd=31&endDate_yyyy=2017&county=OAKLAND%3A125&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=26%2CMICHIGAN
http://211National Climatic Data Sponsored Website, www.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storm,%20Standard%20Query%20for%20Severe%20Weather,%20January%205,%202012.%20212%20Oakland%20County%20Homeland%20Security%20Division%20Tone%20Alert%20Broadcast%20Log%202011%20and%20weather%20event%20records,%20January%2020,%202012.%20213%20National%20Climatic%20Data%20Sponsored%20Website,%20www.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storm,%20Standard%20Query%20for%20Severe%20Weather,%20January%205,%202012.
http://211National Climatic Data Sponsored Website, www.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storm,%20Standard%20Query%20for%20Severe%20Weather,%20January%205,%202012.%20212%20Oakland%20County%20Homeland%20Security%20Division%20Tone%20Alert%20Broadcast%20Log%202011%20and%20weather%20event%20records,%20January%2020,%202012.%20213%20National%20Climatic%20Data%20Sponsored%20Website,%20www.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storm,%20Standard%20Query%20for%20Severe%20Weather,%20January%205,%202012.
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29%20Winter%20Storm&beginDate_mm=03&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=03&endDate_dd=31&endDate_yyyy=2017&county=OAKLAND%3A125&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=26%2CMICHIGAN
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28Z%29%20Heavy%20Snow&beginDate_mm=03&beginDate_dd=01&beginDate_yyyy=1950&endDate_mm=03&endDate_dd=31&endDate_yyyy=2017&county=OAKLAND%3A125&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=26%2CMICHIGAN
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5177526
https://www.ncdc.noaa.gov/stormevents/eventdetails.jsp?id=5680034
http://www.usa.com/oakland-county-mi-weather.htm

SEMCOG, Land Use in Southeast Michigan 2010, Community Profiles, Transportation. Specific to Oakland County, June 23, 2017.



1.6.21 Terrorism and Sabotage

Published 7/6/2018 08:16 by Nathaniel Marlette

Definition

An intentional, unlawful use of force, violence or subversion against persons or property to intimidate or coerce a government, the civilian population
or any segment thereof, in furtherance of political, social or religious objectives.

Historical Events

The most recognized forms of terrorism include assassination, bombings and extortion. These acts are often identified with particular groups or
organizations. The Middle East and portions of Europe, South America and Asia have been greatly impacted for many years by acts of terrorism and
sabotage. In more recent years, the United States has been victim to acts of terrorism.

Of increasing concern, is sabotage of computer systems also known as hacking. Organized hacking groups, such as "Anonymous," target specific
organizations, corporations and governmental agencies to bring down websites for a stated purpose. Other groups hack into and retrieve sensitive
and confidential information to make a profit or expose it on the internet. Individual hackers may steal identities or personal credit card information.
Other forms of sabotage to computer systems include the introduction of viruses, malware or spyware that can cripple a computer network or steal

private information.

Unfortunately, Oakland County has experienced acts of terrorism. On August 30, 1971, members of the Ku Klux Klan gained access to the school bus
depot in Pontiac and used dynamite to bomb the buses. The crime was carried out in response to court actions requiring a busing plan to integrate
local schools.

Frequency & Probability

It is difficult to establish a frequency for terrorist activity in Oakland County based on historical events. Acts of terrorism in Michigan have included
bombings, shootings, and arson. From 1970 - 2015, there have been 48 significant terrorist attacks in the State of Michigan. This has been at a rate
of roughly one every 2 - 3 years. Despite the unpredictable nature of this hazard, it is likely to occur in the future.

Sabotage of computer systems is a growing trend in the world. Governmental sites and private corporations have been targeted. The increased use
and dependency on computer systems, technology and networks will lead to an increase in these types of crimes.

Health & Safety

Due to the nature of terrorist of attacks, it is difficult to establish a death or injury rate from historical events. Not all acts of terrorism are intended to
cause death or injury, as demonstrated in the 1971 bus bombings. However, terrorist events in Michigan from 1970 to 2015 have resulted in 5 deaths
and 7 injuries.

While sabotage to computer systems normally would not lead to harm to health and safety, it is possible. As technology becomes more integrated
into society, the more access hackers will have to sensitive systems. Integration of systems such as electrical grids, nuclear power plants, air traffic
control centers, traffic lights, etc., can leave these systems vulnerable to attack. If these systems are compromised, it is possible that people may be
injured or Killed.

Area Impacted
Terrorism can take many forms and the aim of terrorist attacks can vary from destruction of property to harming people to disrupting quality of life.
Depending on the type of terrorist attack, property damage can be extensive.

Any information on this matter is law enforcement and homeland security sensitive and, therefore, is not available to the general public.

Economic Impact
It is difficult to determine the economic impact of terrorist acts. Given that terrorism can take many forms and have widely different consequences,
there is the potential for terrorist acts to cause great economic damage.

Critical Facilities/Services
Terrorist acts carried out on public infrastructure can directly impact the County’s ability to operate essential facilities and provide services.
Significant terrorist acts would require large- scale response from all levels of government.

Special Consideration
Homeland security is addressed under a separate needs and threat assessment, therefore, terrorist acts are not considered in this Plan.

Terrorism and Sabotage Risk & Vulnerability Assessment

These hazards and vulnerabilities thereof are confidential in nature and are addressed in a separate plan that is available to view for those that are
deemed necessary.

Table 70: Terrorism and Sabotage Hazard Evaluation and Impact/Consequence Assessment


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574758

Frequency & Probability® 25
Potential Magnitude and Scale! 9
Physical Vulnerability Hazard Impact! 62
Social Vulnerability Hazard Impact® 63
Community Conditions Hazard Impact! 47
Overall Capability and Capacity? 73
Mitigation2 67
Hazard Consequence & Impact Scorel 44
Overall Risk Rating®

Score 1: Vulnerability Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

Michigan Department of State Police Emergency Management and Homeland Security Division, Michigan Hazard Mitigation Plan (Updated March, 2014) March 2014, page 480.
Global Terrorism Database. Search Query for Michigan. viewed June 23, 2017.

Global Terrorism Database. Search Query for Michigan. viewed June 23, 2017.


https://www.start.umd.edu/gtd/search/Results.aspx?expanded=no&search=Michigan&ob=GTDID&od=desc&page=1&count=100#results-table
https://www.start.umd.edu/gtd/search/Results.aspx?expanded=no&search=Michigan&ob=GTDID&od=desc&page=1&count=100#results-table

1.6.22 Weapons of Mass Destruction
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Definition
Weapons intended to cause widespread damage and high number of casualties.

Historical Events

Weapons of mass destruction typically fall into 4 categories: 1) missiles. 2) biological weapons, 3) nuclear weapons or 4) chemical weapons. In
2008, 9 countries were known to possess, or be able to obtain 1 one more types of weapons of mass destruction. There are 9 countries known to
have nuclear weapons as of June 2017.

Frequency & Probability

Weapons of mass destruction have never been used to carry out an attack in Oakland County. Globally, there have been approximately 25 known
WMD attacks from 1985 - November, 2016. Although Oakland County does not have a history of attacks from weapons of mass destruction, the
possibility of such an event does exist.

Although the actual number of nuclear weapons a country has is classified, there are estimates based on leaked information. It is estimated that there
are currently approximately 14,900 nuclear weapons in the world. Of those, roughly 3,960 are deployed strategic missiles (ready to fire on short
notice). This number does not include retired warheads waiting to be dismantled.

Health & Safety
On March 8, 2016, Islamic State militants struck the town of Taza, Kirkuk, Iraq with a blistering agent — killing a 3-year-old child and injuring 600
others.

Given the nature of weapons of mass destruction, a successful use of these weapons would cause great loss of life and injury. Death and injury rates
are highly variable with each attack and the form of weapon used. The greatest loss of life from such an attack occurred in Iraq on February 16, 1988,
when Iraqi warplanes attacked a Kurdish city with mustard gas and nerve agents, killing up to 5,000 people, mostly civilians.

In March 1995, a Japanese cult released sarin nerve gas within the Tokyo subway system during morning rush hour, killing 12, severely injuring 50,
and inflicting more limited health effects on over 1,000 people.

Depending on the type of weapon used, the effects on human health can linger for years, continuing to present a hazard.
Area Impacted

Any information on this matter is law enforcement and homeland security sensitive and, therefore, not available to the general public.

Economic Impact
It is difficult to estimate the economic impact of a successful attack using weapons of mass destruction. It is anticipated that such an event would be
incredibly damaging to life, property and infrastructure, as well as the local, state and possibly federal economy.

Critical Facilities/Services

An attack using weapons of mass destruction against public infrastructure can directly impact the County’s ability to operate essential facilities and
provide services. Successful attacks would require large-scale response from all levels of government. As stated above, the County has identified
and evaluated locations within the County which are potential targets for weapons of mass destruction.

Special Consideration
Homeland security is addressed under a separate needs and threat assessment. Therefore, weapons of mass destruction may have a separate
assessment.

Weapons of Mass Destruction Risk & Vulnerability Assessment

These hazards and vulnerabilities thereof are confidential in nature and are addressed in a separate plan that is available to view for those that are
deemed necessary.

Table 68: Weapons of Mass Destruction Hazard Evaluation and Impact/Consequence Assessment


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574759

Frequency & Probability® 6
Potential Magnitude and Scale! 40
Physical Vulnerability Hazard Impact! 73
Social Vulnerability Hazard Impact® 66
Community Conditions Hazard Impact! 55
Overall Capability and Capacity? 63
Mitigation2 61
Hazard Consequence & Impact Scorel 56
Overall Risk Rating®

Score 1: Vulnerability Rating 3: Overall Risk Rating
0-25 Minimally Vulnerable Low
26 — 50 Somewhat Vulnerable Somewhat Capable Medium
51-75 Vulnerable Capable High
Very Capable
Not Applicable/Unknown Not Applicable/Unknown Not Applicable/Unknown

James Martin Center for Nonproliferation Studies (CNS), Chemical and Biological Weapons: Possession and Programs Past and Present. Last updated March, 2008. viewed on June 23, 2017.

Johnstonsarchive.net. Summary of Historical Attacks Using Chemical or Biological Weapons. Accessed June 23, 2017.
Federation of American Scientists, http://www.fas.org/programs/ssp/nukes/nuclearweapons/nukestatus.html, June 23, 2017.
Johnstonsarchive.net. Summary of Historical Attacks Using Chemical or Biological Weapons. Accessed June 23, 2017.

Ibid

Michigan State Police, Michigan Hazard Analysis, July 2012, page 371.


http://www.nonproliferation.org/wp-content/uploads/2016/03/2008-Chemical-and-Biological-Weapons_-Possession-and-Programs-Past-and-Present.pdf
http://www.johnstonsarchive.net/terrorism/chembioattacks.html
http://www.fas.org/programs/ssp/nukes/nuclearweapons/nukestatus.html
http://www.johnstonsarchive.net/terrorism/chembioattacks.html

1.7 Hazard Assessment & Analysis
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Oakland County recognizes that a community’s All Hazard Risk Assessment is the fundamental building block of the four core functions of emergency
management: prepare, respond, recover, and mitigate. In today’s hazard environment, emergency management is the crux of solving the complex
challenges that face our communities during an emergency or following a disaster. The disaster activity over the past several years has re-
emphasized the importance for communities to invest in creating thorough strategies to develop comprehensive emergency plans and to test, train,
and exercise all emergency operations.


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574739

1.7.1 Hazard Assessment Methodology and Process
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The objective of the risk methodology is to devise a process to compare and evaluate which hazards are the greatest threats to the County and where
mitigation actions should be focused to provide the best value to County. The All-Hazard Risk Assessment describes, analyzes, and assesses the
risks facing the County from four categories of hazards: Natural, Technological/Manmade, Political, and Public Health. Natural hazards are those
events that are a result of our surrounding environment, such as tornadoes and flooding. Technological hazards are events that are a result of the
failure of infrastructure and systems that we have become dependent on for daily activities, such as transportation networks or utilities. Politically-
motivated hazards are those events that are a result of local, national, or international societal interactions, such as terrorism.

Disasters Are Not Isolated Events

Past disaster events, both natural and manmade, indicate that disasters cannot be viewed or solved as isolated instances. In other words, the rising
number of disasters and ensuing damages, including human losses, can be viewed as “symptoms of broader and more basic problems”. These
problems stem from the intricate relationships society shares with both the natural and constructed environments.

According to Dr. Denis Mileti:

“Many disaster losses — rather than stemming from unexpected events — are the predictable result of interactions among three major systems: the physical environment,
which includes hazardous events; the social and demographic characteristics of the communities that experience them; and the buildings, roads, bridges, and other
components of the constructed environment”.

Source: Mileti, Denis (1999). Disasters by Design. Joseph Henry Press: Washington DC.

Dr. Mileti’s findings demonstrate that these destructive events must be understood and assessed from a holistic point of view, and that current and
future solutions for reducing damages and human losses must acknowledge that disasters occur at the intersection between the physical
environment, social community characteristics, and the constructed environment. While the escalating losses from disasters will continue to result in
part from the continuing expansion of the constructed environment, it can also be attributed to the fact that “all these systems — and their interactions —
are becoming more complex with each passing year”.

Therefore, the County All Hazard Risk Assessment update assumed that hazard events exacerbate pre-existing conditions of a community, and that a
community’s hazard risk is a function of its vulnerability and potential hazard impact. To mitigate against these risks and hazards, capacities and
capabilities of managing potential impacts are evaluated as well as a disaster’s cascading impacts on communities, residents, essential services,
and critical assets. The figure below provides a general illustration of this relationship between the pre-existing conditions in a community (i.e. pre-
disaster vulnerability and efforts to mitigate and build capabilities) and the potential impact from various hazards.

Figure 33: Community Conditions, Vulnerabilities and Hazard Impacts
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Source: Integrated Solutions Consulting

Although incorporating vulnerability, capability, and cascading impacts in a risk assessment is complex, it is imperative to include these relationships
in the methodology to the best ability possible to ensure the usefulness of the outputs. Understanding these interdependent relationships can assist in
operational, hazard, agency, and community planning.

Many of the hazards in the Risk Assessment do not pose a significant risk because of their low-probability of occurring or minimal impact; however,
these hazards are still addressed in this Plan. Hazards that were determined to not occur in Michigan were removed from the Risk Assessment.

Community Vulnerability Risk and Resiliency (CVR2)

Using the CVR2 process, each hazard is evaluated based on the probability of a hazard occurring, the potential magnitude of the hazard, and
potential impacts. The CVR2 hazard assessment also provides consideration to the community’s efforts to mitigate and build capacity to manage
each hazard threat. The CVR2 hazard risk analysis incorporates the outputs provided by the vulnerability and capability/capacity indices to provide an
overall hazard risk score that can be prioritized. The following table identifies the indicators and measurements, describes why these are important,
and presents the key used to evaluate each indicator.

Building off the theoretical finding that disasters are not isolated events, the CVR2 process analyzes a series of vulnerability indices to evaluate the
different types of impacts that may be possible by the hazard. Categories are areas of potential vulnerability (example: social vulnerability). This is
further evaluated based on a series of scientific indicators such as special population types such as the elderly. Each indicator is assessed to
provide a complete picture of the potential impact that each hazard poses on the community. The following table identifies the indicators and
measurements, describes why these are important, and presents the key used to evaluate each indicator.

Table 72: Hazard Assessment


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5871277

Indicator
MeaSUr ENLS Ratlng Key
Extreme
Ezzqaggnise;ﬂc Frequency of past occurrences and probability of future occurrences High
Probability based on predictive modeling or scientific research. Medium
.
Hazard-Specific The potential magnitude of the hazard and scale or size of the High
Magnitude & Scale | hazard. Medium
I
N _ The community‘_s capability and capacity to manage th_e hazard, Capable
Capability & Capacity ||such as floodplain management programs or anti-terrorism
surveillance Somewhat Capable
Minimally Capable |_
Mitigation The community’s efforts to mitigate the hazard such as a buying out | |Capable
Assessment flood-prone properties, building codes, etc.

Somewhat Capable

Consequence &
Impact Assessment

The potential severity of the impacts and consequences of the event.
This assessment provides consideration to the Hazard Impact
Analysis.

Minimally Capable

|

Extreme I
I
Medium |
s

Table 73: Hazard Impact Analysis




. Physical Vulnerabilities Hazard Impact
ing Key .
Analysis

Physical
Vulnerabilities
Hazard Impact

Analysis The built environment provides the setting for human activity, ranging
in scale from personal residential structures and buildings to Very Vulnerable ’_

e Critical neighborhoods and cities that often includes supporting infrastructure, | \/yinerable
such as transportation networks, energy and water systems. The
Infrastructure ; I "
. K CVR2’s Physical Vulnerability Index (PVI) evaluates critical Somewhat Vulnerable
Rzzources infrastructure, key resource assets, and building stock risk exposure ||Minimally Vulnerable
> to hazards using a series of indicators and measurements.
® Building
Stock

Social vulnerability can be broadly viewed as the characteristics of a
person or group and their situation that influence their capacity to
anticipate, cope with, resist and recovery from the impact of a hazard
or threat. Social vulnerability can also be looked at as the
susceptibility of community groups (elderly, children, etc.) to the
impacts of hazards, as well as their resiliency or ability to adequately
recover from them. It should be noted that susceptibility is not only a
function of demographic characteristics, but also more complex
factors such as health care provision, social capital, and access to
lifelines. The CVR2’s Social Vulnerability Index (SVI) evaluates the
e e hazard risk exposure of special population types, socio-economic
Impact Analysis azarg P pecial popu! YPES,
conditions, and cultural conditions using a series of open-source data
. measurements. Very Vulnerable ‘_
¢ Special There are a number of potential special populations that may be used

Populations  |in the descriptions below including: Vulnerable
¢ Cultural Somewhat Vulnerable

Social Vulnerabilities

. ggsicic::(lons : (I;hndr?n: Th.ose l.mde.r 18 years old . . . . Minimally Vulnerable
_ ialysis Patients: Patients who are reliant on dialysis to survive
Econg_mlc ® Disabled: Those who have a mental or cognitive disability
Conditions
® Elderly: Those over 65
® [ow-Income/Poor: Those who do not make a living wage or are
below the poverty line
® Pet Owners: Those who live with and/or take care of animals
® Transient: Tourists, commuters, and homeless
University Students: Those who attend a college or university,
often between ages 18 & 23
® Vehicle Ownership: Those who do not have access to a vehicle
Community
Conditions

Vulnerability Index
(CVI) Hazard Impact

Analysis Community-level indicators are measures of conditions that consider
. how the area may be impacted during a hazard event. A community is
¢ Community |l complex system of many interconnected components. This Very Vulnerable ’_
Organizations | agssessment is not meant to capture this system in its entirety, but \ulnerable
® Economic rather to focus on specific categories of indicators. The CVR2’s

Conditions  ||Community Conditions Vulnerability Index focuses specifically on four |||Somewhat Vulnerable
® Environmental||broad categories (economic, environmental, community organizations, ||\minimally Vulnerable
Conditions governmental conditions), comprised of a series of evidence-based
e Government | indicators and measurements of community vulnerability.
Conditions
® Special
Properties

The true value of the CVR2 assessment is the ability to compare a wide variety of hazards and threats, from floods to acts of terrorism, using the
same format for each hazard type. The scoring mechanism enables the community to identify areas of strength and weakness, as well as support the
case for further mitigation and planning projects to build up the resilience of the area.

Limitations

The analysis of hazards is complicated by a number of factors including laws, customs, ethics, values, attitudes, political preferences, complex
infrastructures and the built environment. The hazard analysis developed for the County’s Hazard Mitigation Plan should be considered an initial step
to evaluate the community’s hazards. A hazard analysis, however, does provide a wealth of valuable information that is essential for identifying goals,
prioritizing actions, planning and preparedness, and recovering and mitigating future hazards.

The assessment of data and identifying the risk to a community is not a hard science. It is not possible to predict hazards or their impacts. Hazard
analysis data and conclusions are not absolute. The perception of what constitutes a risk and a judgment of its impact can differ from individual to
individual. The changing natural, built, or societal environments can have a significant effect on each hazard assessment. For this reason, it is
important to periodically update this document. A hazard risk assessment does provide a guide to evaluate Oakland County’s risks and guide the
mission of protecting their members and interests.



Hazard Risk Determination

The determination of the risks associated with each hazard were not based on empirical values, but instead based on a function of the probability of
the event occurring and its potential impact. This approach was necessary due to the complexities of a uniformed all-hazard approach and the
numerous direct and indirect factors for a unique community like Oakland County.

At the most fundamental level, both DHS and FEMA recognize that risk is equal to frequency (and/or probability) multiplied by consequence (R = F x
C). More specifically, in order to have a certain level of risk, there must be a probability or likelihood for that event to occur. Likewise, if the event does
occur but there is no impact or consequence, the level of risk is negated or substantially reduced.

Whereas measuring frequency/probability of a hazard is often straightforward, defining and measuring the consequence is more complex. At the
most basic level, consequence is an assessment of the potential impact(s) if the attack or hazard incident actually occurs. In this assessment, the
consequence of an event (or the impact) will be interdependent on the following factors: vulnerabilities (i.e. social, physical, and community
conditions), capabilities and capacities, mitigation, and the characteristics (i.e. magnitude, scale, etc.) of the hazard event or attack itself. Again, the
frequency/probability of the hazard is not included in assessing the consequence because without the event, there is no consequence or impact.

The algebraic conceptual framework that drives the CVR2 tool is based on the overarching premise that the impacts of a disaster are a direct
correlation to the pre-existing conditions and vulnerabilities of the community; and secondly, although risk exposure can be reduced, a community can
never completely eliminate disaster impacts by implementing mitigation projects or by building capabilities and capacities.

It is important to recognize that the greater the rigor used in the methodology, the more reliable the output and the more effective the jurisdiction’s
preparedness efforts will be. For this reason, the CVR2 relies on a large spectrum of evidence-based categories, indicators and measurements all of
which are important in understanding a community’s hazard risk potential. The algorithm of the CVR2 allows for the systematic analysis of these
categories, indicators and measurements and provides the consistency needed to uniformly evaluate the hazard risk potential across all hazards.

Figure 34: Risk Assessment Methodology and Formula
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The algorithm above recognizes that the potential impact from a hazard is a function of the pre-existing vulnerabilities in a community. Additionally, the
algorithm recognizes that although you can reduce your potential impact and vulnerability to hazards by increasing your capability and implementing
mitigation, vulnerability cannot be eliminated. Communities cannot achieve absolute resiliency to any hazard.

More specifically, the variable fV represents the numeric relationship that although there is a direct correlation between a community’s vulnerability and potential impacts; the
extent of the vulnerability exposure varies from hazard to hazard. Similarly, fX represents the numeric relationship that recognizes that capabilities, capacities and ability to
mitigate cannot eliminate a threat and, therefore, cannot be absolute. In simple terms, vulnerability, capability and mitigation will never be more than 100% or less than 0% (both
of which would be practically and theoretically impossible).

Finally, the algorithm recognizes that communities can have vulnerabilities, capabilities, capacities, and ability to mitigate that are specific to the community and therefore should
be considered all hazards. This is represented in the fV1 and fX1 variables. An example of this would be a community’s overall level of preparedness or trust in government.
Additionally, communities may also have hazard-specific vulnerabilities or taken hazard specific measures to mitigate or build capabilities to manage a specific hazard. This is
represented by the fV2 and fX2 variables. An example of this would be a community participating in FEMA’s National Flood Insurance Program.



1.7.2 Hazard Ranking
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Table 74: Oakland County Hazard Ranking

Natural Hazards Score
1 |Winter Storm and Blizzards 52
2 |Riverine Flooding 49
3 |Urban Flooding 46
4 |High Winds/Severe Winds 46
5 |Hail 42
6 |Tornadoes 40
7 |Extreme Cold 40
8 |Thunderstorms (Lightning) 39
9 |lce and/or Sleet Storms 33
10 |[Extreme Heat 30
11 |Drought 25
12 |Fog 23
13 |Earthquake 21
14 |Wildfire 19
15 |Natural Subsidence 10

Manmade/Technological Hazards Score
1 |Structural Fire 41
2 |Transportation Accidents: Highway 40
3 |Hazardous Materials Incidents: Transportation 38
4 |Hazardous Materials Incidents: Fixed Facility 38
5 |Petroleum and Natural Gas Pipeline Accidents 38
6 |Infrastructure Failure: Electrical System Failure Incident 35
7 |Infrastructure Failure: Water System Disruption 33
8 |Transportation Accidents: Rail 32
9 |Criminal Acts: Vandalism 32
10 |Infrastructure Failure: Storm Water System Incident 32
11 |Criminal Acts: Arson 31
12 |Infrastructure Failure: Communication System Failure Incident 29
13 |Invasive Species 28
14 |Dam Failure 26
15 |Criminal Acts: Mass Shootings/Active Assailant 25
16 |Infrastructure Failure: Sewer System Incident 25
17 [Nuclear Power Plant Accidents 22
18 |Transportation Accidents: Air 21
19 |Gas/Oil Shortage 21
20 |Oil and Gas Well Incident 20
21 Infr_astructure Failure: Transportation (Bridges, Roads, Overpasses) Infrastructure System Failure 20

Incident
22 |Scrap Tire Fire 17
1 |Terrorism and Sabotage 33
2 | Civil Disturbances 23
3 |Weapons of Mass Destruction 19

Public Health Hazards Score
1 |Public Health Emergencies 37



https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5871278

1.8 Mitigation Goals and Objectives
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Mitigation goals describe the broad direction that Oakland County and participating jurisdictions and school districts will take to select mitigating
projects which are designed specifically to address risks posed by natural and manmade hazards. The goals are stepping-stones between the
mission statement and the specific objectives developed for the individual mitigation projects.

As stated in this Plan, the purpose of the hazard mitigation planning process is to identify hazard areas, to assess the risks, to analyze the potential
for mitigation and to recommend mitigation strategies, where appropriate. Potential mitigation projects will be reviewed using criteria that stress
the intrinsic value of the increased safety for people and property in relation to the monetary costs to achieve this (i.e., a cost-benefit analysis). With
that in mind, the planning goals for this entire Plan were reassessed and updated.

The analysis of the Risk Assessment identified areas where mitigation improvements could be made, providing the framework for the committee to
readdress and formulate planning goals.


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574740

1.8.1 Goals and Objectives
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During the 2017 update process, the 2012 goals were reviewed and updated according to the Advisory Committee's feedback. The Advisory
Committee agreed that the 2012 goals provided a concise set of parameters to guide the hazard mitigation process, and that no changes were
warranted. Therefore, the 2017 Plan goals are:

Protection of public health and safety and prevention and reduction of loss of life and injury due to all hazards.
Improve and support public and private organizational response capabilities.

Prevention and reduction of damage to public and private property and infrastructure.

Protection of critical assets, including, but not limited to: hospitals, nursing homes, and schools.

Increasing awareness, education and preparedness of public, business, non-profit, government, etc. about hazards.
Encourage personal responsibility.


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5574768

1.9 Mitigation Strategies and Actions

Published 7/6/2018 08:32 by Nathaniel Marlette

The heart of the mitigation plan is the mitigation strategy, which serves as the long-term blueprint for reducing the potential losses identified in the risk
assessment. The mitigation strategy describes how the community will accomplish the overall purpose, or mission, of the planning process. In this
section, mitigation actions/projects were updated/amended, identified, evaluated, and prioritized.

Plan participants assessed over 300 hazard mitigation strategies, including strategies from FEMA documents, strategies from the 2012 Oakland
County Plan and suggestions from the communities, Advisory Committee members and school districts. These strategies were evaluated by the
Advisory Committee during the third meeting held on November 3, 2017, resulting in a prioritized list of 147 new strategies, in addition to 229
ongoing/updated mitigation strategies from the 2012 Plan, and 126 completed strategies. Fifteen were removed or considered not relevant.

Major categories that represented the identified mitigation strategies, included (in order of priority as identified by the Advisory Committee):

1. Emergency Planning

2. Emergency Training for First Responders
3. Infrastructure work

4. Culverts/General Flood/Water System

5. Personal Preparedness Encouragement
6. Radio/Communication/Notification System
7. Security Improvements

8. Emergency Supplies/Small Equipment

9. Generator

10. Warning Sirens/Loud Speakers

11. Hire/Train Staff

12. Large Response Equipment or Construction Project
13. Emergency Shelters

The Mitigation Actions and Projects from the County, Municipalities and School Districts are included in the following Volumes:
Volume II:

e County Mitigation Actions (County Departments and Mitigation Actions that Apply to the County and All Participating Municipalities)
e Municipal Mitigation Actions (Cities, Townships, and Villages)

Volume lIl:
e School District-Level Mitigation Actions
Each entities’ Mitigation Actions are organized as follows:

e New Mitigation Actions - New actions identified during this 2017 update process

e Ongoing Mitigation Actions - These ongoing actions were included in the previous update, and have yet to be completed. Some of these
actions have no definitive end. During the 2017 update, these "ongoing" mitigation actions and projects were modified and/or amended, as
needed, to better define the action/project.

e Completed Mitigation Actions - Completed actions since 2012

The Action Plan for each mitigation project is presented in a table format. The table is designed to capture important details intended to support the
implementation of the project. It is also designed to facilitate and encourage the annual review and maintenance of each mitigation action by allowing
the Lead Agency/Organization to document the yearly status of the project prior to and/or during the Annual Advisory Committee meeting.

Table 75: Action Plan
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1. (INSERT MITIGATION ACTION TITLE)

(INSERT DESCRIPTION)

Year Initiated

Applicable Jurisdiction

Lead Agency/ Organization

Supporting Agencies/ Organizations

Applicable Goal(s)

Potential Funding Source

Estimated Cost

Benefits (Loss Avoided)

Projected Completion Date

Actual Completion Date

Priority
2017
2018
Status 2019
2020
2021

Applicable Hazards

The parameters for the timeline (Projected Completion Date) are as follows:

e Short Term = to be completed in 1 to 5 years
e | ong Term =to be completed in greater than 5 years
e Ongoing = currently being funded and implemented under existing programs.



1.9.1 Prioritization Process
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The mitigation action must be prioritized according to a benefit/cost analysis of the proposed projects and their associated costs (44 CFR, Section
201.6(c)(3)(ii)). The benefits of proposed projects were weighed against estimated costs as part of the project prioritization process. The
benefit/cost analysis was not of the detailed variety required by FEMA for project grant eligibility under the Hazard Mitigation Grant Program (HMGP)
and Pre-Disaster Mitigation (PDM) grant program. A less formal approach was used because some projects may not be implemented for up to 10
years, and associated costs and benefits could change dramatically in that time. The projects were prioritized and evaluated as shown on the
individual worksheets for each recommended mitigation initiative.

The estimated costs for the mitigation initiatives were identified as high, medium, or low, using the following ranges:

e Low —less than $10,000
e Medium — from $10,000 to $100,000
¢ High — greater than $100,000

Furthermore, prioritization was based on a scale of High, Medium and Low. The contributing prioritization factors for the Advisory Committee were:

Technical Feasibility

Cost Effectiveness

Ability to Accomplish, Fund, Measure, and Sustain
Protection of Critical Resources

Community and Public Acceptance - socially equitable, etc.
Environmentally Sound

Priority was assessed by requesting that every new mitigation action submitted by County departments, municipalities and school districts go through
a ranking process (for each of the aforementioned prioritization factors), which was a numbering system from 1 to 5 with 1 being much less important
and 5 being much more important.

Municipalities and School Districts were also asked to consider the following when identifying mitigation strategies: 1) benefit to the County or
City/School in relation to the hazards mitigated and 2) number of hazards that would be mitigated.

The following form “New Mitigation Action Projects Form” and the online equivalent (https:/integratedsolutions.wufoo.com/forms/qoOndg617ys5Iw/)
was created to facilitate the prioritization process described above.

Figure 35: New Mitigation Action Projects Form
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https://integratedsolutions.wufoo.com/forms/qo0ndg617ys5lw/

Name:;
OrganizationDepartment:
E-mail:

Phone:

New Mitigation Action {Please Describe):

Year Initialed 2017 (New Mitigation Action)

Applicable Jurisdiction or School
District

Lead Agency/Organization

Supporting Agencies/Crganizations

Potenlial Funding Source

Estimated Cost

Benefits (loss avoided)

Projected Completion Date

PRIORITY (High, Medium, Low)

Please indicate if the mitigation goals are applicable to the new mitigation action/project). Check All

That Apply.

O Protection of public heath and safoty and prevention and reduction of loss of life and injury,
Imprave apd suppont public and private organizational response capabilities.
Pravention and reduction of damage to public and private property and infrastructure

a
O
[0 Protect critical assets (example: hospitals, nursing homes, schools).
[m]

increase awareness and preparedness of public, business, non-profit, government, etc. about hazards

[0 Encourage personal responsibility

This mitigation action:
Insiruchions: Circle the bes! option

Strongly | Disagree | Meither | Agree | Strongly
Disagree Agree or Agrese
Disagree
(1) (2 (3) (4} {5}
Is technicaily feasible 1 2 3 ] 5
Is cost effecitive 2 3 4 =
Canblea?slry plished, funded, d, and 1 2 3 4 5

nlr

Is environmentally sound
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1.10 Plan Maintenance Process

Published 7/6/2018 08:34 by Nathaniel Marlette

The Oakland County Hazard Mitigation Plan (Plan) maintenance process includes a schedule for annual monitoring and evaluation of the
programmatic outcomes established in the Plan and for producing a formal Plan revision every five years.
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1.10.1 Formal Review Process

Published 7/6/2018 08:34 by Nathaniel Marlette

The Plan may be reviewed on an annual basis by Oakland County Homeland Security and reviewed and revised every five years by the committee to
determine the effectiveness of programs and to reflect changes that may affect mitigation priorities. Oakland County Homeland Security will be
responsible for contacting the Mitigation Advisory Committee members (LEPC) and organizing the review. Committee members will be responsible
for monitoring and evaluating the progress of the mitigation strategies in the Plan. The Committee will review the goals and action items to determine
their relevance to changing situations in the County as well as changes in Federal policy, and to ensure they are addressing current and expected
conditions. The Committee will also review the risk assessment portion of the Plan to determine if this information should be updated or modified,
given any new available data. The organizations responsible for the various action items will report on the status of the projects, the success of
various implementation processes, difficulties encountered, success of coordination efforts, and which strategies should be revised or removed.

Oakland County Homeland Security will be responsible for ensuring the updating of the Plan. Oakland County Homeland Security will also notify all
holders of the Plan and affected stakeholders when changes have been made. Every five years the updated Plan will be submitted to the Michigan
State Police, Emergency Management and Homeland Security Division’s (MSP/EMHSD) Mitigation Program and to the Federal Emergency
Management Agency for review.
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1.10.2 Continued Public Involvement
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Oakland County Homeland Security is dedicated to involving the public directly in the review and updates of the Plan. The public will also have the
opportunity to provide input into Plan revisions and updates. Copies of the Plan will be kept by appropriate County departments, municipalities,
school districts, and outside agencies, as appropriate.

Public meeting(s) will be held when deemed necessary by Oakland County Homeland Security. The meetings will provide a forum where the public
can express concerns, opinions, or new alternatives that can then be included in the Plan. Oakland County Homeland Security will be responsible for
using County resources to publicize the public meetings and maintain public involvement.

To further facilitate continued public involvement in the planning process, Oakland County will ensure that:

e Oakland County Homeland Security will keep a copy of the plan on hand at their office for review and comment by the public.
e Oakland County Homeland Security will conduct outreach after a disaster event to remind members of the importance of mitigation and to solicit

mitigation ideas to be included in the plan.
¢ A public meeting will be held annually to provide the public with a forum for discussing concerns, opinions, and ideas with the Mitigation

Advisory Committee (LEPC).
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1.10.3 Monitoring, Evaluation, and Updating the Plan
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To ensure the Plan continues to provide an appropriate path for risk reduction throughout the County, it is necessary to regularly evaluate and update
it. Oakland County Homeland Security will be responsible for monitoring the status of the Plan and gathering appropriate parties to report of the status
of Mitigation Actions. The County Mitigation Advisory Committee (LEPC) will convene on an annual basis to determine the progress of the identified
mitigation actions. The Mitigation Advisory Committee will also be an active participant in the next plan update. As the Plan matures, new
stakeholders will be identified and encouraged to join the existing Mitigation Advisory Committee.

Oakland County Homeland Security is responsible for contacting committee members and organizing the annual meeting. The Committee’s
responsibilities include:

¢ Annually reviewing each goal and objective to determine its relevance and appropriateness.
e Monitor and evaluate the mitigation strategies in this Plan to ensure the document reflects current hazard analyses, development trends, code

changes and risk analyses and perceptions.

Ensure the appropriate implementation of annual status reports and regular maintenance of the Plan. The committee will hear progress reports
from the parties responsible for the various implementation actions to monitor progress.

Create future action plans and mitigation strategies. These should be carefully assessed and prioritized using benefit-cost analysis (BCA)
methodology that FEMA has developed.

e Ensure the public is invited to comment and be involved in mitigation plan updates.
e Ensure that the County complies with all applicable Federal statutes and regulations during the periods for which it receives grant funding, in

compliance with 44 CFR.

Reassess the Plan in light of any major hazard event. The committee will convene within 90 days of any major event to review all applicable data
and to consider the risk assessment, plan goals, objectives, and action items given the impact of the hazard event.

Review the hazard mitigation plan in connection to other plans, projects, developments, and other significant initiatives.

Coordinate with appropriate municipalities and authorities to incorporate regional initiatives that transcend the boundaries of the County.
Update the plan every five years and submit for FEMA approval.

Amend the plan whenever necessary to reflect changes in State or Federal laws and statutes required in 44 CFR.
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1.10.4 The Five-Year Action Plan
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This section outlines the implementation agenda that the Mitigation Advisory Committee should follow five years following adoption of this plan, and
then every five years thereafter. The Mitigation Advisory Committee, led by Oakland County Homeland Security, is responsible to ensure the Plan is
updated every five years.

The Committee will consider the following an action plan for the first 5-year planning cycle. It should be noted that the schedule below can be modified
as necessary and does not include any meetings and/or activities that would be necessary following a disaster event (which would include
reconvening the Mitigation Advisory Committee within 90 days of a disaster or emergency to determine what mitigation projects should be prioritized
during the community recovery). If an emergency meeting of the Mitigation Advisory Committee occurs, this proposed schedule may be altered to fit
any new needs.

Year O:

e 2017: Update Hazard Mitigation Plan, including a series of Mitigation Steering Committee meetings & Public meetings. Submit Hazard
Mitigation Plan for FEMA approval.

e January 2018 — July 2018: Work on Mitigation Actions, Oakland County Homeland Security to stay in contact with lead
departments/municipalities to keep tabs on project status.

Year 1.

e June - July, 2018: Prepare for and promote first annual Plan Review and Public meetings.

e August 2018: Reconvene Committee for first annual Mitigation Advisory Committee meeting. Introduce the concept of Mitigation Plan
Integration with other planning documents. Host first annual Public meeting.

e September 2018 — July 2019: Work on Mitigation Actions, Oakland County Homeland Security to stay in contact with lead
departments/municipalities to keep tabs on project status. Encourage plan integration efforts.

Year 2.

e June - July 2019: Prepare for and promote second annual Plan Review and Public meetings.

e August, 2019: Reconvene Committee for second annual Mitigation Steering Committee meeting. Review plan integration efforts. Host second
annual Public meeting.

e September 2019 — July 2020: Work on Mitigation Actions, Oakland County Homeland Security to stay in contact with lead
departments/municipalities to keep tabs on project status. Encourage plan integration efforts.

Year 3:

e June - July 2020: Prepare for and promote third annual Plan Review and Public meetings.

e August 2020: Reconvene Committee for third annual Mitigation Steering Committee meeting. Review plan integration efforts. Host second
annual Public meeting.

e September 2020 — July 2021: Work on Mitigation Actions, Oakland County Homeland Security to stay in contact with lead
departments/municipalities to keep tabs on project status. Encourage plan integration efforts.

Year 4:

e June - July 2021: Prepare for and promote fourth annual Plan Review and Public meetings.

e August 2021: Reconvene Committee for fourth annual Mitigation Steering Committee meeting. Review plan integration efforts. Host fourth
annual Public meeting.

e September 2021 - July 2022: Work on Mitigation Actions, Oakland County Homeland Security to stay in contact with lead
departments/municipalities to keep tabs on project status. Encourage plan integration efforts.

Year 5:

e January - December 2022: Update 2017 Hazard Mitigation Plan, including a series of Mitigation Advisory Committee meetings & Public
meetings.
e January 2023: Submit 2023 Hazards Mitigation Plan for FEMA approval. Repeat.
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1.10.5 Annual Mitigation Advisory Committee Meetings
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During each annual Mitigation Advisory Committee meeting, the Committee will be responsible for a brief evaluation of the 2017 Hazard Mitigation
Plan and to review the progress on Mitigation Actions.

Plan Evaluation
To evaluate the plan, the Mitigation Advisory Committee should answer the following questions:

Are the goals and objectives still relevant?

Is the risk assessment still appropriate, or has the nature of the hazard and/or vulnerability changed over time?
Are current resources appropriate for implementing this plan?

Have lead agencies participated as originally proposed?

Has the public been adequately involved in the process? Are their comments being heard?

Have departments/municipalities been integrating mitigation into their planning documents?

If the answer to each of the above questions is “yes,” the plan evaluation is complete. If any questions are answered with a “no,” the identified gap
must be addressed.

Review of Mitigation Actions
Once the plan evaluation is complete, the Committee must review the status of the Mitigation Actions. To do so, the Mitigation Advisory Committee
should answer the following questions:

e Have the Mitigation Actions been implemented as planned?
e Have outcomes been adequate?
e What problems have occurred in the implementation process?

Meeting Documentation
Each annual Mitigation Advisory Committee meeting must be documented, including the plan evaluation and review of Mitigation Actions. Mitigation
Actions have been formatted to facilitate the annual review process.


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5871215

1.10.6 Implementation through Existing Programs
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Hazard mitigation practices must be incorporated within existing plans, projects and programs. Therefore, the involvement of all departments, private
non-profits, private industry, and appropriate jurisdictions is necessary in order to find mitigation opportunities within existing or planned projects and
programs. To execute this, Oakland County Homeland Security will assist and coordinate resources for the mitigation actions and provide strategic
outreach to implement mitigation actions that meet the goals and objectives identified in this plan.

Oakland County Planning and Economic Development Services will also incorporate the hazard mitigation plan and its concepts when formally
reviewing municipal-level comprehensive plans to ensure goals and strategies are aligned and integrated. Mitigation actions were identified to
promote plan integration in future revisions (See Volume Il and Il).

The following programs have been identified as having mitigation implications:

Figure 36: County and Municipal Programs and Plans
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1.11 Appendices

Published 3/7/2016 11:35 by Dan Martin
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1.11.1 Appendix A: Figures (Not included in Public Version - FOUO)

Published 12/28/2017 15:36 by Nathaniel Marlette
Figure 37: Earthquake Vulnerability Map
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Figure 38: Extreme Temperature Vulnerability Map
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Figure 39: HAZMAT Fixed-Site Vulnerability Map
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Figure 40: Infrastructure Map
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Figure 41: Infrastructure (Water/Sewer) Vulnerability Map
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Figure 42: Electrical/Communication System Vulnerability Map

Source: Oakland County, MI, USDA,
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Figure 43: Nuclear Power Plant Map
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Figure 44: Nuclear Power Plant Accident Vulnerability Map




Legend

a7 Acive Agrculire

50 Wil Rchurs of Fermi 3 Nuclear Plant (Secondany Emergoncy Plinning Fona)

Lakos and Streams
KN
=) b o
5'|_L|__-.ﬁ L
W [
. i
™
Besdlton Tog |
(owclandt T -
o b
k ’ 4 o 13
s
. N —
! d_____'_-,______-
" L
b ] e Olakioned T
o Twp o
. Inlependenc e [wp C: 1—‘
= Sparitli T
-
! ":|"I-l b larkuton
r
Autaify Ml Husherihin
Lak Angehr
e v ln Hocheds Tl
F = Whassrionl Twp
Wt Lok Togs :
Haghbansd i Poatisg
s ;
Ko Lako
- - Hawtsa
K
1] .
l‘_________-———'_- 3
B
Orchai] I
sk Ei.-c:::h.l Iy
A Crrenarco Tap
2 Welsi Tovp
e W Bioormiied Fap Bioomid hep
Hamingham Clawn:
[ |
- 5 i Bladpn
Wirem Stk Twp Hesgghes
Riryad Dhak
Walled
Ry
e Liskse
- ! w‘ﬂ
5 Faniingon Hily e
i
Bty Herd Hazd
L e Park
4
Tog
Sty =4
"‘m -np/
Humn/ F;

-w/ﬂ_ / T

Dak]and Cllunty Jl—?:”_.1%!-0-:.

Source: Oakland County, MI, USDA, SEMCOG | Created by: ASTI

Figure 45: Oil and Gas Well Map
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Figure 46: Natural Gas and Petroleum Pipeline Map
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Figure 47: Pipeline and Well Vulnerability Map
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Figure 48: Public Health Emergency Vulnerability Map
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Figure 49: Severe Weather (Thunderstorms, Severe Winds, Tornado) Vulnerability Map
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Figure 50: Transportation System Vulnerability Map
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Figure 51: Winter Hazards Vulnerability Map
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Stakeholder Webinars

Table 76: Stakeholder Webinar Participation

Name Position/Title Jurisdiction Webinar Date
Tony Averbuch Fire Chief Southfield Township Aug. 29, 2017
Tom Lindberg Police Chief Village of Milford Aug. 29, 2017
Peter Scholz Fire Chief Oxford Township Aug. 30, 2017
James Neufeld EMC City of Farmington Hills | Aug. 30, 2017
Steve King Birmingham Schools Aug. 31, 2017
Matthew Hess Birmingham Schools Aug. 31, 2017
Sam Barna Oxford Schools Aug. 31, 2017
Marshall Johnson EMC City of Novi Sept 5, 2017

Andrew Pazuchowski |EMC City of Huntington Woods |Sept 5, 2017

Stakeholder/Municipal Workshops
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Oakland County Mitigation Meetings

Please use this form to identify what Oakland County Mitigation Meeting you and others from
your jurisdiction or organization will attend.

Name *

First Last

Jurisdiction/Organization *

Phone Number

## #HH HHEE

Number of Potential Attendees (Including Yourself) *

Please select the meeting your jurisdiction/organization will attend. *

‘ Please select your meeting

Please select your meeting

Tuesday, October 17th, 2 pm to 4 pm (Oakland International Airport, 6500 Highland Road, Waterford MI 48327)
Wednesday, October 18th, 2 pm to 4 pm (Independence Twp Fire Station 1 6500 Citation Dr. Clarkston MI 48346)
Monday, October 23rd, 2 pm to 4 pm (Farmington Hills Fire Station 5 31455 W. 11 Mile Rd Farmington Hills MI 48336)
Tuesday, October 24th, 2 pm to 4 pm (Baker’s of Milford 2923 S. Milford Rd. Milford MI 48381)
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Public Meetings

QOM(LAND?

COUNTY MICHIGAN CAKLAND COUNTY EXECUTIVE L ERQOKE PATTEREON

Bill Mutlan, Media & Communications Officer
Cfficm. (248) 858-1048 | Celt: (248) 202-9688 | mullamsi@oakgoy com

NEWS RELEASE

QOakland County seeks public input for disaster plan

Oct, 3, 2017, Pontiac, Mich. — Qakland County residents and businesses can help the county update its
emergency preparedness plan by attending a voluntary public meeting, County Executive L. Brooks
Patterson announced today.

There will be two informational and planning sessions open to members of the public who wish to
inform the county about their emergency preparedness needs in the event of a natural or manmade
disaster:

+  Tuesday, Oct. 17 from 6-8 p.m. at Oakland County International Airport Main Terminal, J. David
VanderVeen Conference Center, 6500 Patterson Parkway, Waterford

+« Monday, Oct. 23 from 6-8 p.m. at Farmington Hills Fire Station Mo. 5, 21455 W. 11 Mile Road,
Farmington Hills

“With the public's involvement, we will work togather to identify ways to improve our emergency
preparedness,” Patterson said. “That is why we encourage residents and business owners to attend.”

Qakland County updates its hazard mitigation plans every five years to keep residents, businesses, and
organizations well prepared and vigilant in compliance with federal requirements.

“Emergency preparedness planning helps to identify policies and actions that can be implemented over
the long term to reduce risk and mitigate future losses,” said Thomas Hardesty, manager of Oakland
County Homeland Securty Division,

About Oakland County Homeland Security Division

The Cakland County Homeland Security Division is dedicated to supporting Cakland County cities,
villages, and townships through a coordination of effort for logistical support during emergency
operations by enhancing all-hazard preparedness along with comprehensive homeland security
initiatives and first responder training. It develops and coordinates programs for natural, technelogical,
national security, and nuclear/chemicalibiological emergencies/disasters affecting Oakland County. For
more information, go to OakGov.comMomelandSecurity.

For media inquiries only, please contact Bill Mullan, Oakland County media and communications
officer, at 24B-B58-1048,

2

2100 Ponac Lake Road | County Execulvve Building 41W | Weterlord, M1 45328 | Fax (248) 8385111 | DaGov com




PUBLIC MEETING TO PROVIDE INPUT INTO OAKLAND
COUNTY’S DISASTER & EMERGENCY PLANS

OAKLAND COUNTY will be hosting two public informa-
tion and planning sessions to gather input from Oakland
County residents regarding the All-Hazard Mitigation Plan,
which is undergoing a mandatory 5-year update. The plan
addresses the County’s key hazards and ways to mitigate
their risks. The public is invited to attend either meeting.
The first public meeting will be held Tuesday, October 17t
at the Oakland International Airport (6500 Highland Rd.,
Waterford M148327) from 6 p.m. to 8 p.m. The second meet-
in? will be held Monday, October 23rd at the Farmington
Hills Fire Station 5 (31455 W. 11 Mile Rd., Farmington Hills,
MI 48336) from 6 p.m. to 8 p.m.

10/17/2017
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1.11.3 Appendix C: Workshop Materials

Published 7/6/2018 08:46 by Nathaniel Marlette

r-

OAKIAND
COUNTY

MICHIGAN

Hazard Mitigation Plan Update 2017
Daklend County, Michigan

Workshop Agenda

Meeting Date: 10/23-24/2017

Introductions
Mitigation Overview
Questionnaire Findings
Risk Summary/Risk Assessment Findings
Jurisdiction/District Hazard Summary Worksheet
Review Ongoing Mitigation Actions/Projects
Identify New Mitigation Actions
Oakland County Knowledge Management System



https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=5907938

Jurisdiction-Specific Hazard Concerns
Qakland County, MI Hazards

Hame: ; E-mall: i
Jurisdiction/District:
Natural Hazards

Hazards Figase describe any specific and/or unigue concernsirisks that this hazasd poses (o your
Junsdictian andfor school distiac! Include any vdnerable properdies that are at nsk al repetitive
damages {rom this hazand, as appheable

Drought

Earthquake

Enxtreme Cold

"Extreme Heat

Fog

Hailstorm

Righ Winds

Ice/Sleet Storms

Flood [Riverine}

Flood {Shoreline
Flooding and
Evaskon)

Page 1of 4
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1.11.4 Appendix D: Questionnaire

Published 12/28/2017 16:40 by Nathaniel Marlette

OAKLAND GOUNTY HAZARD ?
MITIGATION QUESTIONNAIRE OAKIANDE
L UMNTY ] HIGAN

To Whom It May Concern:

Oakland County is conducting a study 1o better understand the preparcdness necds and risk perceptions of its residents as parl of
the County's Hazard Mitigation Flan update process. To do so, a questionnaire has been distnbuted throughowt the county, and
vous have been selected o participate. Your leedback is greatly needed and appreciated!

The questionnaire should only take abowt 10 mintes to complete, All responses will be kept confidential, and your panicipation
is sinictly volumary. Your input will emable the County o better serve vou

Thank vou for your participation.
If you have any questions, please contact: Oakland County Homeland Sccurity Division (248.858.5300)

DEFINITIONS

Hazard Mitigation: The prrpose of hazard mitipation planning i fo idenitf polictex and actions thal can be implemenied over the
lomg tevm o reduce sk and futire losses. Mitigation forms the foundation for o communiny's long-term strategy (o redice
disaster loszes and break the cyele of disaster damage, reconstriction, and repeated damage.

n Do yvou live andfor work in Cakland County”? Please select the best answer that applics to your current situation.
0 Yes. I Iive in Cakiand County '\0 1 do not live or work in Oakland County

[ Yes, 1 live amd work: in Cakland County g

0 Yes, | live in Cakland County, but woek m another county

Yes, T work in Cakland County, bt live i smother county

Approsimately how many vears have you lived in Oakland County, Michigan (IF APPLICABLE)?
2 years 6= |0 years 21 o mofe Vs [ior oot o
O3 -5vears O 11 - 20-veéars O Not Applicable

f\pprntllnutth how many years have you worked in Oakland County, M |l:||||z||n (IF APPLICABLE)?

1] 6= | (years -1 o moge yeary Doy e koncvwy
3 II - 20 yeams Mot Applicable
. Please indicate which com rIIl.IrIIl}- in Oakland County you live Intln {1F APPLIC ABLE)
0 Addsson Toanshap City of Ferndalbe ord Township O Rese Townstup
ity of Awburn Hillz Village of Franklin Village of Milford City of Reval Oake
ity of Berkley Groveland Townshgp Caty of Moarthville Roval Oak Township
1 Village of Beverly Hills ity of Hazel Pask Mowi I'\-\Ln-l'ur- L { South Lyon

[0 ¥illage of Bingham Farms Highland Townshap Caty of Nowvy [} Seuthfeld

ity of Birmmgham IEI.-l'“!. Tewnship City of « inln Fark Southiield Township
00 Village of Bloomficld Village of Hod rakland Townshap Spnngfield Township
0 City of Blocefield Hills City of Huntmgion Woods City of Orchard Lake 1 City of Sylvan Lake
1 Blopmfeld Township Independence Townshap Orvon Township
Brandon Township City of Keego Hazhor Willage of Ovtonvlle
O City of Clarkston '. “ity of Lake Angelus Orefond Townakip 1 Whterford Tewrmhip
0O City of Clawson ||'|| of Lake Creon Willage of Oxfond West Bloomfield Townshap
Commence Township hrup Village ity of Pleasan Ridge White Lake Toswnshap
O City of Farminglon Hills O “:l[:l of Leenard O City of Ponting 1 Cigy of Wiom
ity of Farmingicn on Township City of Rochester Halls Villige of Wolbverme Lake
O Clity of Fenton 0 City of Madwon Heights City of Rochester 1 Other

¢ which community in Oakland County you work in (IF APPLICABLE).
i Tavamshipy J City of Femsdale Milfesd Towrship Rose Towrship

wharm Hills e of Frankin pe of Milford 1 City of Foval Ouk
16 |u of Berkdey Gironeland Tewrship City of Nonhville Roval Ok Teswrship
ullug. nl’ﬁutrl}' Hilla City of Hazel Park Navi Township i

1 Village of Binghar Farms Highland Township City of Mowvi

Pag=1 HEXT PAGE
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(el Based on YOUR PERCEPTION of your jurisdiction's hazards, o what degree of emphasis would you expect your
Jurndiction (o mitigaie the fallowing hazards?
Matigation defimtion The prrposs of metigation planaisg is 10 identify policizs and actions that can be implemented cver the long ferm to
reduce rak and Atuge losse. Mitgaticn [ooms the foandation e a commmmmiy's long-tenn stralegy o reducs disuste losses anil 1k the
cywle of dusaster dumape, reconstriction. and repestad damsge

Ne Mingarion Needed ~ No Laow Priovity © Tl fuzard showldd be | Sedbiem Priovity © les High Priority = It tva high
milrgunion on s fsard i meistgatedd, brat 15 o o Righ priceity it o mirgete Bes hezord | pariority fo emphasize setiganion
expweted ar needed campared s other hizards for thee hazord
No Mitigarton Medfum
Needed Low Prieniy Frierity High Priarity
Chvil Dissrder/Riod Q (4] o o
Crivalral Aots (exampbe: Active Shoater/Assailant, Arway, Vandsiom 2] o Q 0
Dam Fallure 4] Q Li] Q
Drougls 0 (h] Q Q
Farthquake a a a a
Extreme Cold (ncldent a 0 Q 0
Extrems Heat Incldend | Q 0 0 0
Flooding L8] 4] a (4]
Fog | 0 o Q Q
CGavOil Shorfages a 0 18} g
Marardoun ) Rehease [examplhe; O Spin | o a Q Q
{nfrastruciure Falkure (example: Bridge Collapse) 0 (] L] L]
Major Iransp Accidenti] ! o o (3] 3]
D Gax Well Accident(x) 0 L0 5] 4]
Public Health Fmergency (exangplie: Pandemic) | a (4] a} O
Radtological Incldent O Q Q Q
Severe Winter StarnyHeavs SnonfallTce Storm | a a Q a
Subsidence (Sinkhole) a (4] a L&)
Terrorism Incldent (4] Q 0 0
I hunder stormas o v 0 0
Tormdo and High Winds | (4] @ a 0
Utility Failure a L4} O a
Wildfires | a [ a 0
m I an evacwition was ordered for your urew, pleass indicate how likely you would be 1o do the Tollowing.
Somewhat Da Nat Nat
Very Likely Likely Nor Likely Karow Applicable
Inmmediatcly ryacuaie as hbrooed. o o (6] (5] 3]
I wonsld first consult with family and (riends
oulside my household befare making o decision ta O QO e Q Q
avicuae, ) )
‘Walt and see how bad the siuation is poleg fo be a o o 3 o
Lelore deciling te evacuale. :
Refuse 1o evicisate no mailer what. (%] o [§) &) ©

‘What might prevent you frem leaving your place of residence il tlere wis an evacuation order? Select ALL that
apply.
D Pat

) Livestock O Keed o stay and prodect property 0 Lack: of gaa/fid for vehicle

d 0 Lack of nasmey 1 Duaduhiry health ixeies
sed to care for another person 0 No place to po 1 No obstacdes would prevent ai flom evacushng
sese st ficant other won't 1l Ko amportamon 1 | would refiose W evoruie no maber what
leave 1 Trulfic 7 Ol i plense speeafy) =l

IT you were lo evacaale, where woudd you most liely uay? Please seleet the hest anmwer.
7 Shelle/evncuate catter 7 Workplage T Hotelmotel
O Chureh of place of worship 0 Bleow of o (nend o sebanve 0 Do ok kg Cher i please speciflyy:
Page 4 NEXT PAGE




In um evecumtion, would you or unyone in your household require speciul assdstance in order (o evurusie?

1 Yo (amswer Crocstions 21a, 21 o dSkap to Quesstions 231 O Mot applicable
1 Mavhe tansvea Quesiions 20a, 211 1 % met bow Otler -
AP Would that nsshiunce be provided by someons within your houschold, by an outside mgency, or by » friend or
relutive outslde your household?
T Withan heusehicdd [T Onmtsaide Agency 0 Mot Applicable
£ Friench Belative (ousids howsehadid) 11 Dus pot kmow: Uxher

RAI1TY ! wpplicable, please indicale what kind of cutside sssidance your houschobd may need during an evucuation
{1¢ Transportation. Medical, e )

What type of structure do vou live in?

[ Detached single family home 0 Reerewtional viehwele (YD)
Daplex, tnphex. quadnmple home O Some ather vype of structure
0 Mudn- faosly building - I stones or less (apartiment/conded 0 Donot know
0 Mabile home O Mot spplicabls
) Marmifictired home 0 Onher {plexse spexify):

How muny persons, including yourscHl, are currently living in your household?

Under age 5 Ages 16-1% Ages ddod Agen Bl
Ages 0:10 Ages 10-44 Ages 6379
Which of the lollowing best describes your raoe/ethnicity? Sebect ALL thal mpply.
7 Asnencan bhan o Alashn Mabve 3 Huspmrue o Lating
7 Hawaiian of Diher Pacific Idamder 3 Mon-Haspanic Whte
0 Asis ot Awan Aineficun 3 Ot { pleae sppeiflyy

U Black or Alncan Amencan

Please indicate the language(s) spoken in your houschold, Select ALL thet apply.
O Enghsh 0 Asaan or Pacafic Idand layemags Other (pdeave specifyy
[ Spamish Other Indho-European lagnage

Flease inddicate your sex.
! Fermale [ Mate Not Applicable

bRl (OPTIONAL) If yvou would like someone to contacl vou regarding cmeirgency prepuredness in Ouldand County, please
leave your contact information helow, and a representative will contact you We will ensure your infornsation ks lepd
confidential,

Name Phone Nimaber Exmal

This concludes the survey. Thank you for your tinwe!

PLEASE MAIL COMPLETED SURVEYS TO:

Oakland County Homeland Security Division
1200 N Telegraph Rk, Bldg 47W
Pontiac, Ml 48341

Page 5 NEXT PAGE
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1.11.5 Appendix E: Questionnaire Results and Findings

Published 12/28/2017 17:06 by Nathaniel Marlette

Report for 2017 Oakland County and
Municipality Hazard Mitigation

- -
Questionnaire
Response Counts
Completion Rate: 74.2% I 0
compiete | N ERREEEN 55
Partial L W
Disqualified [N S

Total: 1,154
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1.11.6 Appendix F: Example Community Resolution for Plan Adoption

Published 12/28/2017 17:09 by Nathaniel Marlette
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1.11.7 Appendix G: Notice of Endorsement & Adoption

Published 7/6/2018 08:53 by Nathaniel Marlette

Notices of Endorsement and Adoption from each jurisdiction will be included in this section upon receiving FEMA'’s conditional approval of the plan.
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1.11.8 Appendix H: Federal Funding Sources and Programs
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Many local governments are in a quandary to implement measures to secure and protect property with today’s economic constraints. Many programs,
including FEMA's Pre-Disaster Mitigation Program and the Hazard Mitigation Grant Program, are the victims of budget cuts. DHS’ 2006 Emergenc
Management Performance Grants — Program Guidance and Application Kit states that “emergency managers at all levels should leverage al
available funding and resources from multiple sources wherever possible...(and)...should not restrict their activities to only Federal funding to achieve
the goals outlined within their strategies. Rather, special attention should be given to leveraging relevant funding sources and resources that
support”... mitigation activities. In addition to federal programs, the State homeland security and preparedness programs and resources may be
available to meet the objectives outlined in the All-Hazard Mitigation Plan. This section outlines potential funding sources.

FEDERAL PROGRAMS AND FUNDING
DHS: FEMA
Hazard Mitigation Grant Program

The Hazard Mitigation Grant Program (HMGP) administered by the Federal Emergency Management Agency (FEMA) provides grants to State,
tribal, and local governments to implement long-term hazard mitigation measures after a major disaster declaration. The purpose of the program is to
reduce the loss of life and property due to natural disasters and to enable mitigation measures to be implemented during the immediate recovery
from a disaster.

Pre-Disaster Mitigation Program

Funding for the Pre-Disaster Mitigation (PDM) program is provided through the National Pre-Disaster Mitigation Fund to assist State, tribal, territorial
and local governments in implementing cost-effective hazard mitigation activities that complement a comprehensive mitigation program. The PDM
program was allocated $30,000,000 in FY 2015. Project priorities are:

Mitigation planning and project sub-applications
Flood Mitigation Assistance Grant Program

The Flood Mitigation Assistance (FMA) Grant Program provides funding to assist States and communities in implementing measures to reduce or
eliminate the long-term risk of flood damage to buildings, manufactured homes, and other structures insurable under the National Flood Insurance
Program (NFIP). According to the FY 2015 Flood Mitigation Assistance (FMA) Grant Program Fact Sheet, $150,000,000 is available to States,
Tribal, Territorial, and local governments. FEMA will prioritize eligible planning and project sub-applications as follows:

Mitigation planning sub-applications consistent with 44 CFR Part 201 up to a maximum of $100,000 federal share per applicant.

Projects that mitigate at least 50 percent of structures that meet definition part (b)(ii) of a Severe Repetitive Loss (SRL) property: At least 2 separate
NFIP claim payments have been made with the cumulative amount of such claims exceeding the market value of the insured structure.

Project sub-applications that mitigate at least 50 percent of structures that meet the definition of a Repetitive Loss (RL) property: Have incurred flood-
related damage on 2 occasions, in which the cost of the repair, on the average, equaled or exceeded 25 percent of the market value of the structure
at the time of each such flood event.

Projects that mitigate at least 50 percent of structures meet definition part (b)(i) of a SRL property: 4 or more separate NFIP claims payments have
been made with the amount of each claim exceeding $5,000, and with the cumulative amount of claims payments exceeding $20,000.

Projects that will reduce the risk profile in communities through mitigation of the largest number of contiguous NFIP-insured properties.
Repetitive Flood Claims and Severe Repetitive Loss Grant Program

The Repetitive Flood Claims (RFC) and Severe Repetitive Loss (SRL) grant programs were authorized by the Bunning-Bereuter-Blumenauer Flood
Insurance Reform Act of 2004 (P.L. 108—264), which amended the National Flood Insurance Act (NFIA) of 1968 (42 U.S.C. 4001, et al). According to
FEMA, “The SRL Grant Program makes funding available for a variety of flood mitigation activities. Under this program, FEMA provides funds to
state and local governments to make offers of assistance to NFIP-insured SRL residential property owners for mitigation projects that reduce future
flood losses through:

Acquisition or relocation of at-risk structures and conversion of the property to open space;
Elevation of existing structures; or Dry floodproofing of historic properties.

SRL mitigation grants are provided to eligible applicant states/tribes/territories that, in turn, provide subgrants to local governments or communities.
The applicant must have a FEMA-approved mitigation program in place that includes SRL properties” (Guidance for Severe Repetitive Loss
Properties, 2011). According to FEMA, “RFC funds may only be used to mitigate structures that are located within a state or community that is
participating in the NFIP that cannot meet the requirements of the Flood Mitigation Assistance (FMA) program because they cannot provide the non-
federal cost share, or do not have the capacity to manage the activities” (fema.gov).

Mitigation Technical Assistance Program

There are three major mitigation technical assistance programs that provide technical support to state/local communities, FEMA Regional and
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Headquarters Mitigation staff in support of mitigation initiatives. These programs include the Hazard Mitigation Technical Assistance Program, the
National Earthquake Technical Assistance Program, and the Wind and Water Technical Assistance Program.

They provide the technical support that is necessary to mitigate against potential loss of lives and minimize the amount of damage as a result of a
natural disaster.

Staffing for Adequate Fire and Emergency Response Grant Program

The goal of the Staffing for Adequate Fire and Emergency Response (SAFER) Grant Program is to assist local fire departments with staffing and
deployment capabilities in order to respond to emergencies, and assure that communities have adequate protection from fire and fire-related
hazards. For FY 2015, an estimated $340,000,000 is set aside to assist fire departments in achieving the SAFER goal. There are two program
priorities: to hire firefighters, and to recruit and retain volunteer firefighters.

Fire Prevention and Safety Grant Program

The Fire Prevention and Safety (FP&S) Grant Program had $34,000,000 available in FY 2014 in support of two activities: fire prevention and safety
(including general education/awareness, code enforcement/awareness, fire & arson investigation, and national/state/regional programs and studies)
and research and development (including clinical studies, technology and product development, database system development, dissemination and
implementation research, and preliminary studies).

Homeland Security Grant Program

Comprised of three interconnected grant programs, the Homeland Security Grant Program (HSGP) seeks to support the building, sustainment, and
delivery of core capabilities essential to achieving the National Preparedness Goal, which is “A secure a resilient nation with the capabilities required
across the whole community to prevent, protect against, mitigate, respond to, and recover from the threats and hazards that post the greatest risk.”
The HSGP grant programs are the State Homeland Security Program (SHSP), the Urban Areas Security Initiative (UASI), and Operation
Stonegarden (OPSG).

State Homeland Security Program

In FY 2015, $402,000,000 was allocated to the State Homeland Security Program (SHSP). Although only states and territories can apply for SHSP
funds, the program is directed at supporting States, Tribes, and local governments to address high-priority preparedness gaps identified in the Threat
and Hazard Ildentification and Risk Assessment (THIRA) with relation to terrorism. Award methodology is based on the minimum amounts as
legislatively mandated (0.35% of total funds for states, Washington D.C., and Puerto Rico and 0.08% of total funds for American Samoa, Guam, the
Northern Mariana Islands and the U.S. Virgin Islands), DHS' risk methodology, and the anticipated effectiveness of proposed projects.

Operation Stonegarden

Operation Stonegarden (OPSG) is designed to support cooperation and coordination between Customs and Border Protection (CBP), the United
States Border Patrol (USBP), and local, Tribal, territorial, State, and Federal law enforcement agencies. In FY 2015, $55,000,000 is allocated to this
program. States and territories that border Canada, Mexico, or international waters are eligible. Counties and federally-recognized Tribal
governments within those states are eligible to apply for funds through their State Administrative Agency (SAA).

Cooperating Technical Partners Program

The Cooperating Technical Partners (CTP) Program seeks to strengthen and increase the effectiveness of the National Flood Insurance Program
(NFIP) through fostering relationships among all levels of government to reduce flood losses and promote community resiliency. The total funding for
Region 4 in FY 2015 was $12,973,272. The main focus in FY 2015 for the CTP program is to support the mission and objectives of FEMA'’s Risk
MAP (Mapping, Assessment, and Planning) program.

Emergency Management Performance Grant

In FY 2015, $350,100,000 was allocated to the Emergency Management Performance Grant (EMPG). This program is designed to assist state,
local, territorial, and tribal governments to prepare for all hazards. The State Administrative Agency (SAA) or Emergency Management Agency (EMA)
can apply for the funding. All 50 states, Washington D.C., and Puerto Rico will receive at least 0.75% of total funding. American Samoa, Guam
Northern Mariana Island and the U.S. Virgin Island will each receive at least 0.25% of total funding. The balance will be distributed on a population-
share basis.

Homeland Security National Training Program Continuing Training Grants Program

The Homeland Security National Training Program Continuing Training Grants Program (HSNTP/CTG) had $11,521,000 for FY 2015 to be used for
training focused on cybersecurity, hazardous materials, countering violent extremism, and rural training. Eligible entities (including state, local, tribal,
and territorial entities) must have existing programs or demonstrate expertise relevant to the focus areas.

DEPARTMENT OF HEALTH AND HUMAN SERVICES
Immunization Research, Demonstration, Public Information and Education Grants

The Immunization Research, Demonstration, Public Information and Education Grant program assists States, political subdivisions of States, and
other public and private nonprofit entities to conduct research, demonstration projects, and provide public information on vaccine-preventable
diseases and conditions. Project funds may be used for the costs associated with organizing and conducting these projects, and in certain
circumstances, for purchasing vaccine. Requests for direct assistance (i.e., "in lieu of cash") for personnel, vaccines, and other forms of direct
assistance will be considered. Funds may not be used to supplant existing immunization program activities.



Immunization Grants

Immunization Grants assist States and communities in establishing and maintaining preventive health service programs to immunize individuals
against vaccine-preventable diseases (including measles, rubella, poliomyelitis, diphtheria, pertussis, tetanus, hepatitis B, hepatitis A, varicella,
mumps, haemophilus influenza type b, influenza, and pneumococcal pneumonia). Grant funds may be used for costs associated with planning,
organizing, and conducting immunization programs directed toward vaccine-preventable diseases and for the purchase of vaccine; and for the
implementation of other program elements, such as assessment of the problem; surveillance and outbreak control; information and education;
adequate notification of the risks and benefits of immunization; compliance with compulsory school immunization laws; vaccine storage, supply, and
delivery; citizen participation; and use of volunteers. Vaccine will be available "in lieu of cash” if requested by the applicants. Requests for personnel
and other items "in lieu of cash" will also be considered. Vaccine purchased with grant funds may be provided to private practitioners who agree not
to charge for vaccine. Grant funds may be used to supplement (not substitute for) existing immunization services and operations provided by a State
or locality.

DEPARTMENT OF THE INTERIOR

River, Trail, and Conservation Assistance Program

The goal of this program is to work with community groups and local and State governments to conserve rivers, preserve open space, and develop
trails and greenways; with the goal of helping communities achieve on-the-ground conservation successes for their projects.

ENVIRONMENTAL PROTECTION AGENCY

Wetland Program Development Grants

The Wetland Program Development Grants are designed to assist state, tribal, and local government agencies in building their wetland management
programs. Grant funds can be used to develop new or refine existing wetland protection, management or restoration programs. The types of projects
funded through this program are very diverse. In the past, states, tribes and local governments have pursued a wide range of activities from very
broad policy or regulatory projects, to development of specific technical approaches/methods for wetland health or restoration.

Nonpoint Source Implementation Grants — 319 Program

Through its 319 program, EPA provides formula grants to the states and tribes to implement nonpoint source projects and programs in accordance
with section 319 of the Clean Water Act (CWA). Nonpoint source pollution reduction projects can be used to protect source water areas and the
general quality of water resources in a watershed.

Examples of previously funded projects include installation of best management practices (BMPs) for animal waste; design and implementation of
BMP systems for stream, lake, and estuary watersheds; basinwide landowner education programs; and lake projects previously funded under the
CWA section 314 Clean Lakes Program. For FY 2014, tribal base grants were from $30,000 to $50,000, and competitive grant awards could be up
to $100,000.

Watershed Organizations

EPA recognizes that strong and committed watershed organizations and local governments are necessary partners to achieve the goals of the Clean
Water Act and improve our nation's water quality. To support these local efforts, the EPA is working to: build the capacity of watershed organizations
to develop and implement sustainable funding plans to obtain achieve environmental results; and, build the capacity of private and public funders to
channel their resources towards good watershed initiatives.

US DEPARTMENT OF AGRICULTURE
Emergency Watershed Protection Program

The USDA Natural Resources Conservation Service's (NRCS) Emergency Watershed Protection (EWP) Program helps protect lives and property
threatened by natural disasters such as floods, hurricanes, tornadoes, droughts, and wildfires. There are two parts of the program: EWP - Recovery
and EWP - Floodplain Easement (FPE).

EWP — Recovery: The EWP Program is a recovery effort program aimed at relieving imminent hazards to life and property caused by floods, fires,
windstorms, and other natural occurrences. Public and private landowners are eligible for assistance, but must be represented by a project sponsor
that must be a legal subdivision of the State, such as a city, county, township or conservation district, and Native American Tribes or Tribal
governments. NRCS may pay up to 75 percent of the construction cost of emergency measures. The remaining 25 percent must come from local
sources and can be in the form of cash or in-kind services.

EWP — Floodplain Easement: Privately-owned lands or lands owned by local and state governments may be eligible for participation in EWP-FPE.
To be eligible, lands must meet one of the following criteria:

Lands that have been damaged by flooding at least once within the previous calendar year or have been subject to flood damage at least twice within
the previous 10 years.

Other lands within the floodplain are eligible, provided the lands would contribute to the restoration of the flood storage and flow, provide for control of
erosion, or that would improve the practical management of the floodplain easement Lands that would be inundated or adversely impacted as a result
of a dam breach.

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT



Community Development Block Grant Program

The Department of Housing and Urban Development sponsors this program, intended to develop viable communities by providing decent housing
and a suitable living environment and by expanding economic opportunities primarily for persons of low and moderate income. Recipients, which
include principal cities of Metropolitan Statistical Areas (MSAs), other metropolitan cities with populations of at least 50,000, and qualified urban
counties with populations of at least 200,000 (excluding the population of entitled cities), may initiate activities directed toward neighborhood
revitalization, economic development, and provision of improved community facilities and services. Specific activities may include public services,
acquisition of real property, relocation and demolition, rehabilitation of structures, and provision of public facilities and improvements, such as new or
improved water and sewer facilities.
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ADA - American Disabilities Act

ASFPM - Association of State Floodplain Managers
BCA - Benefit Cost Analysis

BCR - Benefit Cost Ratio

BMPs - Best Management Practices

CBP - Customs and Border Protection

CDBG - Community Development Block Grant
CFR - Code of Federal Regulations

CRS - Community Rating System

CTP - Cooperating Technical Partners

DFO - Disaster Field Office

DMAZ2K - Disaster Mitigation Act of 2000

DNR - Department of Natural Resources

DOT - Department of Transportation

EA - Environmental Assessment

EMPG - Emergency Management Performance Grant
EOC - Emergency Operations Center

EPA - Environmental Protection Agency

EWP - Emergency Watershed Protection

FCO - Federal Coordinating Officer

FEMA - Federal Emergency Management Agency
FIA - Flood Insurance Administration

FIRM - Flood Insurance Rate Map

FIS - Flood Insurance Study

FMA - Flood Mitigation Assistance

FP&S - Fire Prevention and Safety

GIS - Geographic Information System

HAZUS

HMPG - Hazard Mitigation Grant Program
HMTAP - Hazard Mitigation Technical Assistance Program
HSGP - Homeland Security Grant Program
HUD - Housing and Urban Development

IA - Individual Assistance

IAP - Incident Action Plan

IBC - International Building Code

ICC - Increased Cost of Compliance

ICS - Incident Command System

LCA - Local Capability Assessment

MOU - Memorandum of Understanding

MSAs - Metropolitan Statistical Areas

NEPA - National Environmental Policy Act

NFIP - National Flood Insurance Program
NFIRA - National Flood Insurance Reform Act
NRCS - Natural Resources Conservation Service
OMB - Office of Management and Budget
OPSG - Operation Stonegarden

PA - Public Assistance

PAO - Public Assistance Officer

PDA - Preliminary Damage Assessment

PDM - Pre-Disaster Mitigation

PDM-C - Pre-Disaster Mitigation Competitive
RFC - Repetitive Flood Claims

RL - Repetitive Loss

RLP - Repetitive Loss Property

RLR - Repetitive Loss Report

SAFER - Staffing for Adequate Fire and Emergency Response
SFHA - Special Flood Hazard Area

SHMO - State Hazard Mitigation Officer

SHMP - State Hazard Mitigation Plan

SHS - State Historical Society

SHSP - State Homeland Security Program

SRL - Severe Repetitive Loss

THIRA - Threat and Hazard Identification and Risk Assessment
UASI - Urban Areas Security Initiative

UDC - Uniform Dwelling Code

USBP - United States Border Patrol

USDA - U. S. Department of Agriculture
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The Local Mitigation Plan Review Tool demonstrates how the Local Mitigation Plan meets the regulation in 44 CFR §201.6 and offers States and FEMA Mitigation
Planners an opportunity to provide feedback to the community.

e The Regulation Checklist provides a summary of FEMA’s evaluation of whether the Plan has addressed all requirements.

e The Plan Assessment identifies the plan’s strengths as well as documents areas for future improvement.

e The Multi-jurisdiction Summary Sheet is an optional worksheet that can be used to document how each jurisdiction met the requirements of the each
Element of the Plan (Planning Process; Hazard Identification and Risk Assessment; Mitigation Strategy; Plan Review, Evaluation, and Implementation; and
Plan Adoption).

The FEMA Mitigation Planner must reference this Local Mitigation Plan Review Guide when completing the Local Mitigation Plan Review Tool.

Jurisdiction: Title of Plan: Date of Plan:

Oakland County, Ml Multi-Jurisdictional All Hazard Feb. 15, 2018
Mitigation Plan

Local Point of Contact: Thomas Hardesty Address:

Title: Manager Oakland County Homeland Security Division

1200 N Telegraph Road
Pontiac, Ml 48341

Agency: Oakland County Homeland Security Division

Phone Number: 248-452-9578 E-Mail: hardestyt@oakgov.com
IState Reviewer: Title: Date: I
FEMA Reviewer: Title: Date:

Date Received in FEMA Region (nsert #)

Plan Not Approved

Plan Approvable Pending Adoption

Plan Approved
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1.11.10.1 Section 1: Regulation Checklist

Published 7/6/2018 10:29 by Nathaniel Marlette
SECTION 1:
REGULATION CHECKLIST

INSTRUCTIONS: The Regulation Checklist must be completed by FEMA. The purpose of the Checklist is to identify the location of relevant or applicable content in
the Plan by Element/sub-element and to determine if each requirement has been ‘Met’ or ‘Not Met.” The ‘Required Revisions’ summary at the bottom of each
Element must be completed by FEMA to provide a clear explanation of the revisions that are required for plan approval. Required revisions must be explained for
each plan sub-element that is ‘Not Met.” Sub-elements should be referenced in each summary by using the appropriate numbers (A1, B3, etc.), where applicable.
Requirements for each Element and sub-element are described in detail in this Plan Review Guide in Section 4, Regulation Checklist.

1. REGULATION CHECKLIST Location in Plan
(section and/or

Regulation (44 CFR 201.6 Local Mitigation Plans) page number)

ELEMENT A. PLANNING PROCESS

Al. Does the Plan document the planning process, including
how it was prepared and who was involved in the process for
each jurisdiction? (Requirement §201.6(c)(1))

1.4 Hazard Mitigation Plan
Process

A2. Does the Plan document an opportunity for neighboring
communities, local and regional agencies involved in hazard
mitigation activities, agencies that have the authority to 1.4.3 Plan Participation
regulate development as well as other interests to be involved
in the planning process? (Requirement §201.6(b)(2))

1.4.3 Plan Participation

1.4.4 Plan Activities

1.11.2 Appendix B:

Meetings and Outreach
Materials

A3. Does the Plan document how the public was involved in the )
planning process during the drafting stage? (Requirement 1.11.3 Appendix C:
§201.6(b)(1)) Workshop Materials

1.11.4 Appendix D:
Questionnaire

1.11.5 Appendix E:
Questionnaire Results and
Findings

A4. Does the Plan describe the review and incorporation of 1.4.2 Planning Process

existing plans, studies, reports, and technical information?
(Requirement §201.6(b)(3))

1.10.6 Implementation
through Existing Programs

Ab. Is there discussion of how the community(ies) will continue
public participation in the plan maintenance process?
(Requirement §201.6(c)(4)(iii))

1.10.2 Continued Public
Involvement

AB. Is there a description of the method and schedule for
keeping the plan current (monitoring, evaluating and updating | 1.10 Plan Maintenance
the mitigation plan within a 5-year cycle)? (Requirement Process

§201.6(c)(4)(i))
ELEMENT A: REQUIRED REVISIONS

ELEMENT B. HAZARD IDENTIFICATION AND RISK ASSESSMENT



https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=6016897
https://mi-oakland-hs.isc-cemp.com/Cemp/DetailsRef/6016897#
https://mi-oakland-hs.isc-cemp.com/Cemp/DetailsRef/5574712#
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https://mi-oakland-hs.isc-cemp.com/Cemp/DetailsRef/5574713#
https://mi-oakland-hs.isc-cemp.com/Cemp/DetailsRef/5574713#
https://mi-oakland-hs.isc-cemp.com/Cemp/DetailsRef/5574711#
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https://mi-oakland-hs.isc-cemp.com/Cemp/DetailsRef/5574711#

1. REGULATION CHECKLIST

Regulation (44 CFR 201.6 Local Mitigation Plans)

B1. Does the Plan include a description of the type, location,
and extent of all natural hazards that can affect each
jurisdiction(s)? (Requirement §201.6(c)(2)(i))

Location in Plan
(section and/or
page number)

1.6 Hazard Profile & Risk
Assessment

2 Municipalities (2017

Hazard Mitigation Plan
Update)

B2. Does the Plan include information on previous occurrences
of hazard events and on the probability of future hazard events
for each jurisdiction? (Requirement §201.6(c)(2)(i))

1.6 Hazard Profile & Risk
Assessment

2 Municipalities (2017 Hazard
Mitigation Plan Update)

B3. Is there a description of each identified hazard’s impact on
the community as well as an overall summary of the
community’s vulnerability for each jurisdiction? (Requirement
§201.6(c)(2)(ii))

1.6 Hazard Profile & Risk
Assessment

2 Municipalities (2017 Hazard
Mitigation Plan Update)

B4. Does the Plan address NFIP insured structures within the
jurisdiction that have been repetitively damaged by floods?
(Requirement §201.6(c)(2)(ii))

1.6.7 Flooding

ELEMENT B: REQUIRED REVISIONS

ELEMENT C. MITIGATION STRATEGY

C1. Does the plan document each jurisdiction’s existing
authorities, policies, programs and resources and its ability to
expand on and improve these existing policies and programs?
(Requirement §201.6(c)(3))

1.5 Community Profile

1.10.6 Implementation
through Existing Programs

C2. Does the Plan address each jurisdiction’s participation in
the NFIP and continued compliance with NFIP requirements,
as appropriate? (Requirement §201.6(c)(3)(ii))

1.6.7 Flooding

C3. Does the Plan include goals to reduce/avoid long-term
vulnerabilities to the identified hazards? (Requirement
§201.6(c)(3)(i))

1.8 Mitigation Goals and
Objectives

C4. Does the Plan identify and analyze a comprehensive range
of specific mitigation actions and projects for each jurisdiction
being considered to reduce the effects of hazards, with
emphasis on new and existing buildings and infrastructure?
(Requirement §201.6(c)(3)(ii))

1.9 Mitigation Strategies
and Actions

2 Municipalities (2017
Hazard Mitigation Plan
Update)

3 School Districts &
Universities (2017 Hazard

Mitigation Plan Update)

C5. Does the Plan contain an action plan that describes how
the actions identified will be prioritized (including cost benefit
review), implemented, and administered by each jurisdiction?
(Requirement §201.6(c)(3)(iv)); (Requirement §201.6(c)(3)(iii))

1.9 Mitigation Strategies and
Actions

2 Municipalities (2017 Hazard
Mitigation Plan Update)

3 School Districts &
Universities (2017 Hazard

Mitigation Plan Update)

C6. Does the Plan describe a process by which local
governments will integrate the requirements of the mitigation
plan into other planning mechanisms, such as comprehensive
or capital improvement plans, when appropriate?
(Requirement §201.6(c)(4)(ii))

1.10 Plan Maintenance
Process

1.10.6 Implementation
through Existing Programs
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https://mi-oakland-hs.isc-cemp.com/Cemp/DetailsRef/5574711#
https://mi-oakland-hs.isc-cemp.com/Cemp/DetailsRef/5574711#

1. REGULATION CHECKLIST Location in Plan
(section and/or

Regulation (44 CFR 201.6 Local Mitigation Plans) page number)

ELEMENT C: REQUIRED REVISIONS

ELEMENT D. PLAN REVIEW, EVALUATION, AND IMPLEMENTATION (applicable to plan updates only)

D1. Was the plan revised to reflect changes in development? . )
; . ty
(Requirement §201.6(d)(3)) L5 Community Prolle

2 Municipalities (2017 Hazard

) ) o Mitigation Plan Update)
D2. Was the plan revised to reflect progress in local mitigation

efforts? (Requirement §201.6(d)(3)) ?J School Distéig;s7 éfc_' .
niversities azar

Mitigation Plan Update)
2 Municipalities (2017 Hazard

. . o Mitigation Plan Update)
D3. Was the plan revised to reflect changes in priorities?

(Requirement §201.6(d)(3)) 3 School Districts &
Universities (2017 Hazard

Mitigation Plan Update)

ELEMENT D: REQUIRED REVISIONS

ELEMENT E. PLAN ADOPTION

1.4.5 Plan Adoption

E1. Does the Plan include documentation that the plan has
been formally adopted by the governing body of the jurisdiction
requesting approval? (Requirement §201.6(c)(5))

1.11.7 Appendix G: Notice
of Endorsement &

Adoption (Will be fulfilled
upon FEMA approval)

1.4.5 Plan Adoption
E2. For multi-jurisdictional plans, has each jurisdiction o
requesting approval of the plan documented formal plan 1.11.7 Appendix G: Notice of

. . Endorsement &
adoption? (Requirement §201.6(c)(5)) Adoption (Wil be fulfilled

upon FEMA approval)

ELEMENT E: REQUIRED REVISIONS

ELEMENT F. ADDITIONAL STATE REQUIREMENTS (OPTIONAL FOR STATE REVIEWERS ONLY; NOT
TO BE COMPLETED BY FEMA)

F1.

F2.

ELEMENT F: REQUIRED REVISIONS
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1.11.10.2 Section 2: Plan Assessment

Published 7/6/2018 10:32 by Nathaniel Marlette
SECTION 2:
PLAN ASSESSMENT

INSTRUCTIONS: The purpose of the Plan Assessment is to offer the local community more comprehensive feedback to the community on the quality and utility of
the plan in a narrative format. The audience for the Plan Assessment is not only the plan developer/local community planner, but also elected officials, local
departments and agencies, and others involved in implementing the Local Mitigation Plan. The Plan Assessment must be completed by FEMA. The Assessment is
an opportunity for FEMA to provide feedback and information to the community on: 1) suggested improvements to the Plan; 2) specific sections in the Plan where
the community has gone above and beyond minimum requirements; 3) recommendations for plan implementation; and 4) ongoing partnership(s) and information
on other FEMA programs, specifically RiskMAP and Hazard Mitigation Assistance programs. The Plan Assessment is divided into two sections:

1. Plan Strengths and Opportunities for Improvement
2. Resources for Implementing Your Approved Plan

Plan Strengths and Opportunities for Improvement is organized according to the plan Elements listed in the Regulation Checklist. Each Element includes a
series of italicized bulleted items that are suggested topics for consideration while evaluating plans, but it is not intended to be a comprehensive list. FEMA
Mitigation Planners are not required to answer each bullet item, and should use them as a guide to paraphrase their own written assessment (2-3 sentences) of
each Element.

The Plan Assessment must not reiterate the required revisions from the Regulation Checklist or be regulatory in nature, and should be open-ended and to provide
the community with suggestions for improvements or recommended revisions. The recommended revisions are suggestions for improvement and are not required
to be made for the Plan to meet Federal regulatory requirements. The italicized text should be deleted once FEMA has added comments regarding strengths of the
plan and potential improvements for future plan revisions. It is recommended that the Plan Assessment be a short synopsis of the overall strengths and
weaknesses of the Plan (no longer than two pages), rather than a complete recap section by section.

Resources for Implementing Your Approved Plan provides a place for FEMA to offer information, data sources and general suggestions on the overall plan
implementation and maintenance process. Information on other possible sources of assistance including, but not limited to, existing publications, grant funding or
training opportunities, can be provided. States may add state and local resources, if available.


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=6016898

1.11.10.2.1 A. Plan Strengths and Opportunities for Improvement

Published 7/6/2018 10:32 by Nathaniel Marlette

A. Plan Strengths and Opportunities for Improvement
This section provides a discussion of the strengths of the plan document and identifies areas where these could be improved beyond minimum requirements.


https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=6016899

1.11.10.2.1.1 Element A: Planning Process

Published 4/21/2017 14:54 by Nathan Marlette
Element A: Planning Process

How does the Plan go above and beyond minimum requirements to document the planning process with
respect to:

- Involvement of stakeholders (elected officials/decision makers, plan implementers, business owners,
academic institutions, utility companies, water/sanitation districts, etc.);

- Involvement of Planning, Emergency Management, Public Works Departments or other planning agencies
(i.e., regional planning councils);

- Diverse methods of participation (meetings, surveys, online, etc.); and

- Reflective of an open and inclusive public involvement process.

Comments:



https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=6016901

1.11.10.2.1.2 Element B: Hazard Identification and Risk Assessment

Published 4/21/2017 14:55 by Nathan Marlette
Element B: Hazard Identification and Risk Assessment

In addition to the requirements listed in the Regulation Checklist, 44 CFR 201.6 Local Mitigation Plans
identifies additional elements that should be included as part of a plan’s risk assessment. The plan should
describe vulnerability in terms of:

1) A general description of land uses and future development trends within the community so that mitigation
options can be considered in future land use decisions;

2) The types and numbers of existing and future buildings, infrastructure, and critical facilities located in the
identified hazard areas; and

3) A description of potential dollar losses to vulnerable structures, and a description of the methodology used to
prepare the estimate.

- How does the Plan go above and beyond minimum requirements to document the Hazard Identification and
Risk Assessment with respect to:

- Use of best available data (flood maps, HAZUS, flood studies) to describe significant hazards;

- Communication of risk on people, property, and infrastructure to the public (through tables, charts, maps,
photos, etc.);

- Incorporation of techniques and methodologies to estimate dollar losses to vulnerable structures;

- Incorporation of Risk MAP products (i.e., depth grids, Flood Risk Report, Changes Since Last FIRM, Areas of
Mitigation Interest, etc.); and

- Identification of any data gaps that can be filled as new data became available.

Comments:



https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=6016902

1.11.10.2.1.3 Element C: Mitigation Strategy

Published 4/21/2017 14:54 by Nathan Marlette
Element C: Mitigation Strategy

How does the Plan go above and beyond minimum requirements to document the Mitigation Strategy with
respect to:

- Key problems identified in, and linkages to, the vulnerability assessment;

- Serving as a blueprint for reducing potential losses identified in the Hazard Identification and Risk
Assessment;

- Plan content flow from the risk assessment (problem identification) to goal setting to mitigation action
development;

- An understanding of mitigation principles (diversity of actions that include structural projects, preventative
measures, outreach activities, property protection measures, post-disaster actions, etc);

- Specific mitigation actions for each participating jurisdictions that reflects their unique risks and capabilities;

- Integration of mitigation actions with existing local authorities, policies, programs, and resources; and

- Discussion of existing programs (including the NFIP), plans, and policies that could be used to implement
mitigation, as well as document past projects.

Comments:



https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=6016903

1.11.10.2.1.4 Element D: Plan Update, Evaluation, and Implementation (Plan Updates Only)

Published 4/21/2017 14:53 by Nathan Marlette
Element D: Plan Update, Evaluation, and Implementation (Plan Updates Only)

How does the Plan go above and beyond minimum requirements to document the 5-year Evaluation and
Implementation measures with respect to:

- Status of previously recommended mitigation actions;

- Identification of barriers or obstacles to successful implementation or completion of mitigation actions, along
with possible solutions for overcoming risk;

- Documentation of annual reviews and committee involvement;
- Identification of a lead person to take ownership of, and champion the Plan;

- Reducing risks from natural hazards and serving as a guide for decisions makers as they commit resources to
reducing the effects of natural hazards;

- An approach to evaluating future conditions (i.e. socio-economic, environmental, demographic, change in
built environment etc.);

- Discussion of how changing conditions and opportunities could impact community resilience in the long term;
and

- Discussion of how the mitigation goals and actions support the long-term community vision for increased
resilience.

Comments:



https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=6016904

1.11.10.2.2 B. Resources for Implementing Your Approved Plan

Published 4/21/2017 14:48 by Nathan Marlette
B. Resources for Implementing Your Approved Plan

Ideas may be offered on moving the mitigation plan forward and continuing the relationship with key mitigation
stakeholders such as the following:

- What FEMA assistance (funding) programs are available (for example, Hazard Mitigation Assistance (HMA))
to the jurisdiction(s) to assist with implementing the mitigation actions?

- What other Federal programs (National Flood Insurance Program (NFIP), Community Rating System (CRS),
Risk MAP, etc.) may provide assistance for mitigation activities?

- What publications, technical guidance or other resources are available to the jurisdiction(s) relevant to the
identified mitigation actions?

- Are there upcoming trainings/workshops (Benefit-Cost Analysis (BCA), HMA, etc.) to assist the
jurisdictions(s)?

- What mitigation actions can be funded by other Federal agencies (for example, U.S. Forest Service, National
Oceanic and Atmospheric Administration (NOAA), Environmental Protection Agency (EPA) Smart Growth,
Housing and Urban Development (HUD) Sustainable Communities, etc.) and/or state and local agencies?

Comments:



https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=6016900

1.11.10.3 Multi-Jurisdiction Summary Sheet (Optional)

Published 7/6/2018 10:34 by Nathaniel Marlette
SECTION 3:
MULTI-JURISDICTION SUMMARY SHEET (OPTIONAL)

INSTRUCTIONS: For multi-jurisdictional plans, a Multi-jurisdiction Summary Spreadsheet may be completed by listing each participating jurisdiction, which required Elements for each
jurisdiction were ‘Met’ or ‘Not Met,” and when the adoption resolutions were received. This Summary Sheet does not imply that a mini-plan be developed for each jurisdiction; it should be used
as an optional worksheet to ensure that each jurisdiction participating in the Plan has been documented and has met the requirements for those Elements (A through E).

MULTI-JURISDICTION SUMMARY SHEET

Requirements Met (Y/N)
A. B. C. D. E F.

Jurisdiction Type
Jurisdiction city/borough/ Mailin .
N (city hi 3 Plan POC Add 9 Email Phone
ame _towns p ress Planning Hazard Mitigation Plan Review, Plan State
village, etc.) Process Identification & Strategy Evaluation & Adoption Require-
Risk Assessment Implementation ments

10

11

12

13

14

15

16

17

18

19

20



https://mi-oakland-hs.isc-cemp.com/Cemp/Details?id=6016905
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