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Dear Ms. Ehrlich:

I am pleased to present and formally adopt the 2023 Maine State Hazard Mitigation Plan. This
plan complies with current federal requirements under the Stafford Act for state hazard mitigation
plans and maintains eligibility for millions of dollars in state-allocated disaster recovery and hazard
mitigation funding for the State of Maine and over one billion dollars in national competitive funds.

Maine is exposed to numerous natural hazards, many of which are exacerbated by climate change.
This plan provides an assessment of current and anticipated risk from these natural hazards, an
analysis of existing capabilities and adaptive capacity, and a mitigation strategy to implement risk
reduction and to fill capability gaps on a long-term and sustainable basis. The goals of the plan
align with Maine’s commitment to clean energy and climate resilience as presented in Muine
Won't Wail, a Four-Year Plan for Climate Action.

This plan is a living document containing multiple risk and capability assessment products, all of
which reside on the Maine Emergency Management Agency’s Website. State executive offices
and agencies will begin immediately to advance and track their assigned mitigation actions.

This plan includes assurances that the State will comply with all applicable Federal statutes and
regulations in effect with respect to the periods for which it receives grant funding. The Maine
Emergency Management Agency will amend the plan whenever necessary to reflect changes
in State or Federal statutes and regulations. The planning team will make improvements with the
advent of new information to ensure that every component continues to serve the State of Maine
as needed. For example, the planning team will monitor, evaluate, and update state hazard
mitigation actions in anticipation of new climate change trends and natural hazard risk findings.

The Maine State Hazard Mitigation Plan is a product of stakeholder engagement with over one
hundred contributing mitigation partners representing local, county, state, tribal, and federal
government, non-profit organizations, academic institutions, students, and other members of the
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public. Suggestions provided by mitigation partners were thoughtful, diverse, informative, and
each one has made the plan a success. Thank you to those who were involved for your
contributions, and I look forward to your continued involvement in future updates of this plan as
we all work together towards a more resilient Maine.

Sincerely,

sz

Janet Mills
Governor

PHONE: (207) 287-3531 (Voice)
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Section 1 — Executive Summary

Hazard Mitigation is any sustained action to reduce or eliminate long-term risk
to people and property from the effects of natural hazards.

Mitigation is acting now — before the next disaster occurs.

Though the occurrence of natural hazards cannot be avoided, Maine can certainly take positive action to reduce
their impacts and invest in our future. As reported by the National Institute of Building Sciences, every dollar
invested in mitigation saves up to thirteen dollars that would be spent on costly repairs to vulnerable infrastructure.
Mitigation also saves lives by reducing the impacts of natural disasters, which cause an average of 363 deaths per
year in the United States as reported by National Oceanic and Atmospheric Administration.

Planning is the first step towards effective mitigation. The 2023 State Hazard Mitigation Plan (SHMP) presents
Maine’s many natural hazard risks and strategic guidance to reduce or eliminate our greatest vulnerabilities. The
SHMP is updated every five years to posture the state for new climate change impacts, policy improvements, new
development trends, and many other factors affecting Maine’s risk landscape. The goals of the plan have therefore
expanded to address our improved understanding of climate change risks and the expansive efforts of state and
federal agencies in advancing climate resilience policies. These goals are as follows:

Protect lives, property, and the environment from all natural hazard risks and associated
impacts of climate change now and in the future.

Enhance state natural hazard mitigation capabilities through greater coordination among
federal, state, county, and local partners.

Improve hazard mitigation literacy and awareness among the public, business owners,
academic institutions, and state, county, and local officials.

Implement mitigation actions that preserve or restore the functions of natural systems
and emphasize sustainable development.
Build equity into all facets of the State Hazard Mitigation Program.

The SHMP provides eligibility for the FEMA Hazard Mitigation Assistance (HMA) grant program. These
programs seek to fund effective and innovative activities that address future risks to natural disasters. Addressing
these risks help Maine and our communities become more resilient. While some HMA opportunities can be used
for capacity-building activities, others are directed toward physical infrastructure projects. Maine state agencies,
tribal nations, local governments, and municipalities have all applied for HMA grants to assist with updating local
hazard mitigation plans, project scoping, building code training, and management costs. Maine would be
ineligible to apply for HMA grants without an approved hazard mitigation plan.

The State Hazard Mitigation Plan provides strategic guidance and hazard
mitigation assistance in our ever-changing landscape of risk
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The Mitigation Planning Process involved coordination with over one
hundred local, state, tribal, federal, and non-governmental
participants, to the collective benefit of this and many other state
planning mechanisms that are now integrated with MEMA'’s
mitigation goals. This plan is intended to support not only our
communities but also State agencies practicing natural hazard
mitigation, equitable resource provision, and climate change
resilience.

Mitigation
Planning
Process

/Adoptithelplan

/ Determine Capabilities

Our communities have an opportunity to identify their own mitigation
strategies through development of Local Hazard Mitigation Plans
(LHMP). The SHMP guides local and regional planners to create
successful mitigation plans with best-available resources. Conversely,
local mitigation efforts are integrated in the SHMP to build a stronger
statewide mitigation strategy representing all levels of government.
The LHMP update process is typically managed by County
Emergency Management Agencies, the SHMP process is managed by
the Maine Emergency Management Agency (MEMA), and both plans
are regulated by the Federal Emergency Management Agency
(FEMA).

Understand Hazards & Risks

Build the Team

Maine 2023
State Hazard
Mitigation Plan

Natural hazard events are widespread within Maine, ranging from flooding, drought, extreme cold, extreme heat,
damaging winds, wildfires, ice storms, heavy snowfall, landslides and mass wasting, severe erosion, and
earthquakes. Many of the most impactful natural disasters involve a cascade of events, where one event can give
way to many others. For example, droughts may lead to wildfires, and wildfires that destroy soil-stabilizing
vegetation will lead to widespread erosion, landslides, and poor water quality when rains eventually return.
Hurricanes are a combination of many hazards: coastal storm surge, inland flooding, damaging wind,
thunderstorms, tornadoes, and rip currents all coincide with these massive storms. Recent impacts due to climate
change have increased risks from other natural hazards, including poor air quality driven by wildfires and extreme
heat, an ever-expanding damage from forest pests responding to drought and heat, and public health risks from
freshwater and marine harmful algal blooms in warming, nutrient-rich freshwater and marine ecosystems.

Though the resilient and self-sufficient nature of Mainers has traditionally been enough to handle the impacts of
our natural hazards, conditions are changing drastically. Currently there are six Presidentially Declared Disasters,
with another two disaster declarations pending in 2023. Now more than ever, the SHMP will serve Maine with
strategic guidance and hazard mitigation assistance in our ever-changing landscape of risk. Through strong
partnership, we can move toward a more resilient Maine.




Acronym Definitions
Acronym/abbrev. Definition Acronym/abbrev. Definition

AADT Annual Average Daily Traffic EOP Emergency Operations Plan
ALA American Lung Association EPA Environmental Protection Agency
AOP Aquatic Organism Passage ERC Energy Release Component
APA Approval Pending Adoption ESP Energy Security Plan
AQl Air Quality Index EWL Extreme Water Levels
AQS Air Quality System FEMA Federal Emergency Management Agency
. . FERC L

ARP Acid Rain Program Federal Energy Regulatory Commission
ASDSO Association of Dam Safety Officials FHWA Federal Highway Administration
BCA Benefit Cost Analysis FMA Flood Mitigation Assistance
BFE Base Flood Elevation FMAG Fire Management Assistance Grant
BGS Bureau of General Services FMP Floodplain Management Program
Bl Bureau of Insurance FPA Forest Practices Act
BIL . . i

Bipartisan Infrastructure Law GDP Gross Domestic Product
BLD Beech Leaf Disease GEO Governor's Energy Office
BRIC Building Resilient Infrastructure and

Communities Geolib Maine Geolibrary
BTM GHGs

Browntail Moth Greenhouse Gases
BTU British Thermal Unit GIS Geographic Information System
C&CB Capacity & Capacity-Building GMRI Gulf of Maine Research Institute

Governor's Office of Policy Innovation and

CDC Maine Center for Disease Control GOPIF the Future
CcDC U.S. Center for Disease Control HABs Harmful Algal Blooms
CDS Congressionally Directed Spending HAZMAT Hazardous and Toxic Materials
CDWG Community Wildlife Defense Grant HMA Hazard Mitigation Assistance
Climate and Economic Justice Screening
CEJEST HMGP
Tool Hazard Mitigation Grant Program
CEO Code Enforcement Officer HWA Hemlock Wooly Adelgid
CFR Code of Federal Regulations 1A Individual Assistance
CIKR N |CCOH Inter-agency Coordinating Committee on
Critical Infrastructure and Key Resources Hurricanes
IFW . . -
CME Coronal Mass Ejections Department of Inland Fisheries and Wildlife
CMP Central Maine Power 1A
Infrastructure Investment and Jobs Act
. . . i[e . . .
COPD Chronic Obstructive Pulmonary Disease International Joint Commission
CPC Climate Prediction Center KBDI Keetch-Byram Drought Index
CPF Community Project Funding LHMP Local Hazard Mitigation Plan
CRS . . LID
Community Rating System Low Impact Development
LIHEAP Maine Low Income Home Energy Assistance
CSAPR Cross-State Air Pollution Rule Program
CWPP Community Wildfire Protection Plan LPDM Legislative Pre-Disaster Mitigation
DACF Department of Agriculture. Conservation MBMAP ' .
and Forestry Maine Beach Mapping Program
Department of Administrative and Senator George J. Mitchell Center for
DAFS Financials Services MC Sustainability Solutions
DEP Department of Environmental Protection MEGIS Maine Office of GIS
DFIRM
Digital Flood Insurance Rate Map MEMA Maine Emergency Management Agency
DHS Department of Homeland Security MEOW Maximum Envelopes of Water
DMR Department of Marine Resources MFS Maine Forest Service
DOE MHPC . . . . .
Department of Energy Maine Historic Preservation Commission
DOT Maine Department of Transportation MMA Maine Municipal Association
MOMs .
DSP Dam Safety Program Maximum of MEOWSs
DTF Drought Task Force MRSA Maine Revised Statutes Annotated
s Ms4 -
DWP CDC Drinking Water Program Municipal Separate Storm Sewer Systems
EAB Emerald Ash Borer MWW Maine Won't Wait
EAL Expected Annual Loss NAAQS National Ambient Air Quality Standards
EMA Emergency Management Agency NBRC Northern Border Regional Commission
EMP Electromagnetic Pulse NBRC Northern Border Regional Commission

EOP Emergency Operations Plan NEDEWS Northeast Drought Warning System



Acronym/abbrev. Definition Acronym/abbrev. Definition

NESEC Northeast State Emergency Consortium USGS U.S. Geological Survey
NESIS Northeast Snowfall Impact Scale uv Ultraviolet Radiation
NFWF National Fish and Wildlife Foundation VM Volunteer Maine
NHC National Hurricane Center VOoC Volatile Organic Compounds
NIPP National Infrastructure Protection Plan WMO World Meterological Organization
. - Wwul .
NO, Nitrogen Dioxide Wildland Urban Interface
NOAA X . . L . .
National Oceanic and Atmospheric Administration AAR After action report
NOFO Notice of Funding Opportunity HES Hurricane Evacuation Study
NOx Nitrogen Oxides HHPD High Hazard Potential Dams
NWS National Weather Service ME-CFRM Maine Coastal Flood Risk Model
OAG Office of the Att G | MICA
e ofthe Attorney Genera Maine Interagency Climate Adaptation
PAR Population at Risk MWW Maine Won't Wait plan
PFAS ) ; issi
Per- and Polyfluorinated Substances NBRC Northern Border Regional Commission
pH Potential Hydrogen PT Planning Team
SFA Northeast-Midwest State Foresters
PM Particulate Matter Alliance
PROTECT Promoting Resilient Operations for Tranformative,
Efficient, and Cost-Saving Transportation SHMP State Hazard Mitigation Plan
PSP Paralytic Shellfish Poisoning AOP Culvert Aquatic Organism Passage Progran
RAPT Resilience Analysis and Planning Tool ARPA American Rescue Plan Act
American Society of Heating,
ASHRAE Refrigerating and Air-Conditioning
RFAC River Flow Advisory Commission Engineers
RLF Revolving Loan Fund BBCS Bureau of Building Codes and Standards
RPO Regional Planning Organization CAG Community Action Grants
SAX Saxitoxin CCGP Coastal Community Grant Program
SBA . - X CDBG Community Development Block Grant
U.S. Small Business Administration
SBW Spruce Budworm CcDC U.S. Center for Disease Control
SDP Substantial Damage Plan CIG Conservation Innovation Grants
SFHA CRP Community Resilience Partnershi
Special Flood Hazard Area v P
SFM CWDG C ity Wildfire Def Grant
Office of the State Fire Marshal ommunity Tiidiire Detense tran
o DSS-WISE Decision Support Syétem for Water
SHMP State Hazard Mitigation Plan Infrastructure Security
EAP Ei Action PI
SJ Silver Jackets mergency Action Fian
SLR Sea Level Rise EMPG Emergency Management Performance Gra
SMBPP State of Maine Beach Profiling Program FIRM Flood Insurance Rate Map
SMPDC Southern Maine Plannning and Development
Commission FPMS USACE Flood Plain Management Services
. HHPD High Hazard Potential Dams
SOx Sulfur Dioxide
SPI Standard Precipitation Index HMA Hazard Mitigation Assistance
Safeguarding Tomorrow through Ongoing Risk .
STORM . HSGP FEMA Homeland Security Grant Program
Mitigation
Svi HUD Housing and Urban Development
Social Vulnerability Index g P
) _— IBC International Building Code
TCl The Climate Initiative

THIRA/SPR Threat and Hazard |dentification and Risk IEBC International Existing Building Code
Assessment/Stakeholder Preparedness Review

™ Tribal Nations IECC International Energy Conservation Code
TNC The Nature Conservancy IMC International Mechanical Code
TORRO Tornado and Storm Research Organizarion IRC International Residential Code
TPI Third Party Inspector LIDAR Light Detection and Ranging
Transportation Risk Assessment for Planning and X .
TRAPPD R i LUPC Land Use Planning Comission
Project Delivery
UEI Unique Entity Indentifier MCC Maine Climate Council
uUms University of Maine System MCMI Maine Coastal Mapping Initiative
usb U.S. Dollar ME-CFRM Maine Coastal Flood Risk Model
USDA U.S. Department of Agriculture MGS Maine Geological Survey
USDM U.S. Drought Monitor MPAP Municipal Planning Assistance Program
USEPA U.S. Environmental Protection Agency MSCU Municipal Stream Crossing Upgrade Grant
USG Unhealthy Sensitive Group MUBEC Maine Uniform Building and Energey Code
NPG National Preparedness Goal NBRC Northern Border Regional Commission
NPS National Preparedness System NDSP National Dam Safety Program
PA Public Assistance NFIP National Flood Insurance Program
SLOSH NFPP National Fish Passage Program

Sea Lake and Overland Surges from Hurricanes



Planning Process
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Section 2 — Planning Process

Stafford Act 44 CFR §201.4(b), §201.4(c)(1)*

2.1 How the Plan was Prepared [S1]

The Maine State Hazard Mitigation Plan — 2023 Update constitutes VVolume Il of the State Comprehensive
Emergency Management Plan. As such, the plan fulfills requirements of the Stafford Act, 44 CFR 201.4, while
also contributing to a larger framework for state-level emergency management activities and a process for how
State Government interfaces with other emergency management stakeholders, including local, county, and tribal
governments, non-governmental organizations, other states, the Federal Government, and the private sector.

2.1.1 Planning Team and Mitigation Partners

The Maine Emergency Management Agency (MEMA) is responsible for updating the 2023 Maine State Hazard
Mitigation Plan (SHMP). These plans are regulated by the Federal Emergency Management Agency (FEMA).
Approval of SHMPs by FEMA allow states to apply for Hazard Mitigation Assistance (HMA). In March of 2022
MEMA coordinated a Planning Team, consisting of staff from MEMA and the Department of Agriculture,
Conservation and Forestry (DACF), with objectives to administer the plan update and seek opportunities for plan
integration with other state agencies. Responsibilities for plan update leadership include establishing the plan
update/maintenance process, writing the updated plan, engaging stakeholders, hosting informational meetings,
requesting targeted input and feedback, performing risk assessments using best available GIS/database resources,
and tracking implementation of mitigation goals.

Through the update process the Planning Team engaged key stakeholders, referred to as Mitigation Partners, to
incorporate resources for the Risk Assessment, State Capabilities Assessment, Local Capabilities Assessment,
and Mitigation Strategy sections of the Plan. Mitigation Partners represent various interests such as emergency
management, economic development, land use and building code development, housing, health and social
services, infrastructure, natural and cultural resources, and related community lifelines. Communications with
Mitigation Partners led to multiple opportunities for plan integration between the SHMP and other state plans as
noted in the Mitigation Strategy.

Many Planning Team members represent local jurisdictions. In this plan, jurisdictions are defined at the county
geopolitical level, and primary stakeholders are County EMA Directors. County EMASs work directly with their
municipalities to collect important risk, capabilities, and mitigation strategies to ensure that the most relevant,
grass-roots data are reported in local plans and in the SHMP.

2.1.2 Mitigation Goals

Five mitigation goals have been established for the 2023 SHMP update, based on past plans, MEMA’s direction
for advancing the mitigation program, and recommendations from all Mitigation Partners. Please refer to Section
6 — Mitigation Strategy, for details on how these goals were established.

Mitigation Goal 1: Protect lives, property, and the environment from all natural hazard risks and associated
impacts of climate change now and in the future.

Mitigation Goal 2: Enhance state natural hazard mitigation capabilities through greater coordination among
federal, state, county, and local partners.

t Stafford Act 44 CFR §201.4: https://www.law.cornell.edu/cfr/text/44/201.4
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Mitigation Goal 3: Improve hazard mitigation literacy and awareness among the public, business owners,
academic institutions, and state, county, and local officials.

Mitigation Goal 4: Implement mitigation actions that preserve or restore the functions of natural systems and
emphasize sustainable development.

Mitigation Goal 5: Build equity into all facets of the State Hazard Mitigation Program

2.1.3 Plan Organization
This SHMP update consists of the following sections:

Section 1 — Executive Summary
Section 2 — Planning Process
Section 3 — Risk Assessment
Section 4 — State Capabilities
Section 5 — Local Capabilities
Section 6 — Mitigation Strategy
Section 7 — Plan Maintenance

2.1.4 Summary of Review and Updates

The Plan underwent many substantial updates. All planning participants provided updates that were incorporated
to improve the plan. These updates targeted two major needs. First, the State of Maine has recently taken major
strides in establishing climate change resilience policy, regulations, programs, technical assistance, data, and
funding to match the need of growing climate change risks, nearly all of which align with FEMA Hazard
Mitigation Assistance (HMA) program goals managed by MEMA. For example, the SHMP goals have been
updated based on this newfound support for climate resilience and greater potential for state agency partnerships
to help address climate change issues. Second, In April 2023, FEMA enacted changes to the State Mitigation
Planning Policy Review Guide?, requiring greater consideration of climate risks and resource equity challenges
for disadvantaged communities.

Additional motivations for this plan update include changes in risk, development, the occurrence of multiple
Disaster Declarations and undeclared local severe weather events, availability of new geospatial data to better
calculate risk, and the emergence of new natural hazards that have not been profiled in previous plan versions.
Mitigation Partners provided evidence to the importance of these new hazards due to climate change and their
sensitivity to other hazards.

The Planning Team took a focused and targeted approach to efficiently manage resources for the update. This
included internal collaboration to review and revise fundamental components of the plan that specifically address
FEMA'’s new policy guide. This also includes coordinating with partners to expand the usefulness and benefits
of hazard mitigation planning across many state, local, and nongovernmental entities. The Planning Team
organized the plan update in three groups to identify changes in 1) natural hazard risks, 2) state and local
capabilities that support hazard mitigation, and 3) capability gaps and problem statements that may be addressed
by new mitigation goals and proposed actions. The Planning Team took advantage of pre-existing partnerships
and meeting schedules to grow interest in the mitigation program and maximize opportunities for plan integration.
Participation consisted of multiple subject matter experts, including climate scientists, resilience program
administrators, and community action partners. Many opportunities were given to provide and incorporate
feedback, as noted below.

2 FEMA Mitigation Policy: https://www.fema.gov/sites/default/files/documents/fema_state-mitigation-planning-policy-guide 042022.pdf
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Review and Update of the Planning Process

The Planning Team determined that the planning process for the 2019 SHMP required updates to 1) engage more
state agencies and incorporate their subject matter expertise into the planning process and 2) restructure the
planning activities to offer more opportunities for receiving and incorporating feedback and include more
examples of plan integration. Further, the planning process was amended to account for changes in FEMA’s State
Mitigation Planning Policy Guide relevant for all sections of the plan. A new timeframe and milestones were also
included to clarify the planning process.

Review and Update of the Risk Assessment

Though the level of risk has not changed substantially since the 2019 SHMP, there are many more useful resources
now to help understand and quantify risk. Many changes were implemented by the Planning Team and Mitigation
Partners to improve the Risk Assessment, including a more comprehensive description of why certain hazards
were included or excluded from profiles, and the addition of new hazards and changes to previously included
hazards, based on climate change impacts. New GIS resources are now available to quantify and monetize risk to
state and jurisdictional assets for a multitude of mappable hazard types. Community lifelines concepts are
integrated into vulnerability assessments, and there is greater consideration of disadvantaged communities and
their vulnerability to profiled hazards. New local risk assessment data is also incorporated into this section of the
plan.

Review and Update of the State and Local Capabilities

Though many of the state and local mitigation capabilities documented in the 2019 plan remain available, still
more are newly available or properly documented in the 2023 SHMP update. Many of these opportunities are the
result of state and federal administrative changes leading to more support for hazard mitigation. This section now
incorporates all mitigation/resilience-based programs, policies, practices, plans, guidelines, and funding sources
that the Planning Team was made aware of during the update process. As the list of capabilities began to form, a
list of capability gaps and potential solutions was created to provide a basis for major updates of the Mitigation
Strategy.

Review and Update of the Mitigation Strategy

The Planning Team reviewed the 2019 SHMP mitigation strategy and determined that the scope of mitigation
goals and actions that fulfill the goals needed updates in order to encompass the problem statements brought
forward by Mitigation Partners. This resulted in the creation of five new mitigation goals presented above and
new mitigation actions that document the work being completed, not just by MEMA, but also by Mitigation
Partners.

Review and Update of Plan Maintenance

Plan maintenance did not require many revisions other than those required by FEMA’s new planning policy guide.
The most substantial change is the inclusion of a 5-year plan cycle graphic depicting timeframes of specific
processes, and milestones to support a well-supported and successful plan update.




2.2 Involvement and Coordination with Mitigation Partners [S1; S2]

Over one hundred participants contributed to the SHMP 2023 update, representing state and federal agencies,
county government, regional planning organizations, universities, private nonprofit organizations, quasi-
governmental organizations, and consultants who assisted with plans and vulnerability assessments that were
integrated with the SHMP update. The 2023 plan represents a very high level of coordination and plan integration
compared to the 2019 plan. No consultants were hired to update the SHMP, and all necessary work was
undertaken by MEMA.

Coordination with Mitigation Partners varied based on types of mitigation-related authorities, subject matter
expertise, and level of interest and work capacity of the partners. For example, coordination between MEMA and
state/federal/private organizations involved review/suggested edits of plan sections; interviews to determine risk,
capabilities, and mitigation actions of interest to the organization; and in some cases, plan integration to improve
implementation of the mitigation program and the programs administered by partner organizations. All
coordination occurred by virtual or in person meetings, with follow-up meetings/calls or email correspondence.
The specific improvements made through coordination are documented below in the roster of participants and
throughout the SHMP.

Information flows back and forth on a frequent basis between towns, their respective counties, and the state,
particularly during the development of Multi-Jurisdictional Hazard Mitigation Plans. Concurrently, agencies were
involved through their participation as Mitigation Partners, and through individual meetings and contacts with
MEMA. Perhaps more important from a coordination standpoint is that there has been a great deal of coordination
on mitigation issues between federal, state, and county officials. The results of this coordination work include:

e Awareness of issues: A greater awareness of some of the issues Maine faces, such as increased flood flows
resulting from upstream development in a given watershed (enhanced awareness has helped in the
development of mitigation strategies);

e Opportunities for mitigation: A greater awareness of available Hazard Mitigation Assistance (HMA)

e Local Outreach: Ongoing workshops by the Maine Department of Transportation for local officials on the
use of geosynthetics and general “best management practices” in road and ditch work

e Multi-jurisdictional Coordination: Continuous trainings and exercises with state, county, and local
participation

e GIS Information: A greater use of GIS-based mapping and the continued close cooperation between state
agencies in the sharing of GIS data.

Federal officials were also involved through their participation in various MEMA-sponsored conferences and
exercises on hazard mitigation and disaster assistance.




2.2.1 Sectors Represented by Mitigation Partners [S2.a.]

The Planning Team invited stakeholders to become Mitigation Partners to collectively improve the SHMP by
representing multiple sectors and providing many perspectives. Table 2.1 generalizes the various sectors that each
Mitigation Partner represents. In addition to economic development, land use and development, building codes,
and natural and cultural resources, sectors relate to all community lifelines: safety and security; Food, water, and
shelter; health and medical; energy; communications; transportation; and hazardous materials.

Table 2.1: Sectors represented by Mitigation Partners

BC - Building Codes* GIS - GIS expert* LUD - Land Use and Development*
CS — Communications systems GSME — Grant subject matter expert* NCR — Natural and cultural resources
ED - Economic Development* HFWS — Housing, food, water, shelter RSME - Risk subject matter expert*
EM — Emergency management HI — Hazard insurance* SA - State assets*

ES - Energy systems HSS - Health and Social Services TS — Transportation systems

CC - Partner is also a climate change subject matter expert

UC — Partner is also an underserved community's subject matter expert

* Though not listed in FEMA community lifelines, these sectors directly support community lifelines through
contributions to THIRA/SPR and other risk-based plans and analyses.

2.2.2 Coordination with Climate Change and Disadvantaged/Underserved Communities Experts [S2.a.]

The state climatologist participated in the Risk Assessment update, and many members of the Maine Climate
Council contributed to sections of the plan as noted in the roster of participants below. As noted above and in
Section 7 — Mitigation Strategy, the SHMP goals were designed to complement goals from The State of Maine’s
Climate goals set forth by the Governor entitled, “Maine Won’t Wait” by representing interests in hazard
mitigation from the perspective of emergency management. Subject matter experts from NOAA, US Geological
Survey, Maine Geological Survey, US Army Corps of Engineers, and the University of Maine provided crucial
new climate change risk information that was not available in previous plan updates.

Subject matter experts who work with underserved communities were also invited to participate in the plan update
process as noted below. GIS subject matter experts assisted with developing regional-scale analyses of
disadvantaged community vulnerability for different hazards profiled in Section 3 — Risk Assessment, using tools
such as the Social Vulnerability Index®, Climate and Economic Justice Screening Tool, and FEMA’s RAPT
tool®. The Planning Team engaged with organizations who work directly with disadvantaged communities.
However, more work is needed to further integrate equity in hazard mitigation, as many of these organizations
have limited resources to consider how best to implement hazard mitigation, as they address current housing,
poverty, and healthcare crises in Maine. Other organizations that administer resources supporting equity offered
suggestions to better implement these resources for purposes of hazard mitigation. These needs inform mitigation
actions shared in Section 7 — Mitigation Strategy.

2.2.3 Coordination with Dam Safety Program [HHPD1]

The Maine Dam Safety Program (DSP) is a division within MEMA, therefore it was a simple process to
coordinate with the filled positions of Dam Safety Administrator and the Assistant Dam Safety Inspector. The
Dam Safety Inspector position has remained vacant for nearly two years and MEMA relies on an engineering
consultant to fulfill the duties of the DSP. Please refer to Section 3— Risk Assessment, Dam Safety Limitations
for more information.

3 SVI Tool: https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
4 CEJST Tool: https://screeningtool.geoplatform.gov/
5 RAPT: https://www.fema.gov/emergency-managers/practitioners/resilience-analysis-and-planning-tool
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Dam Safety Program Involvement [HHPD1.a.]

The DSP Administrator is responsible for managing the state dam safety database, all emergency action plans
(EAPs) for high hazard dams, maintaining contact information for dam owners, and administrating the High
Hazard Potential Dams grant program (HHPD), among many other responsibilities. Most planning coordination
occurred between the Planning Team and the program administrator due to limited staff.

MEMA engages other entities such as hydropower project operators, through the annual River Flow Advisory
Commission. In these meetings, discussions about long-term trends in flow conditions related to flooding and
drought are covered, and information on FEMA'’s Hazard Mitigation Assistance (HMA) program is shared with
participants. Unfortunately, there is currently limited interest in the HHPD program because it is so new, there
are only a small number of eligible dams in Maine, and the DSP is currently too understaffed to manage the
program. The intent is to target this problem by encouraging more training and staffing to increase HHPD interests
in Maine.

Dam Safety Data Contributions Limitations, and Potential Solutions [HHPD1.b.]

The DSP provided their entire dams geodatabase for the SHMP. This does not include EAPs, which are not
generally in digital form in Maine, with no standard georeferenced data for inundation zones, structures at risk,
etc. As a mitigation action, there is an effort to add staff who will be able to digitize this information for easier
use in other plans such as future SHMP updates. As a result, the hydraulic studies and inundation maps prepared
for dams in Maine are currently inaccessible for use in the SHMP.

Dam safety inspections designate High, Significant, and Low hazard levels. Refer to Section 3 — Risk Assessment
for more details on these designations. The DSP does not report the size of the population at risk (PAR), but rather
keeps track of high hazard dams that would cause loss of life from a major dam failure. High hazard dams are
closely regulated. The locations of these dams can be used to infer the locations of PARs based on downstream
populated centers, but this would be an inaccurate approach without inundation maps. DSP has provided a
mitigation action to digitize more data in the future, including PARs (see Section 6 — Mitigation Strategy).

2.2.4 Coordination with County and Local Entities

County EMASs were kept notified of SHMP updates through their own plan update process, and through monthly
director meetings noted below. The Natural Hazards Planner provides review and technical assistance to County
EMASs for plan updates, in addition to leading the SHMP update, and it became a common process to share helpful
data. Interested local groups were involved in the preparation of county and local plans, and through participation
in MEMA workshops, exercises, and training sessions. Additionally, since the plan has been posted on the MEMA
website, public comments were taken into consideration in this update. To date, several residents have been
interested in coastal effects (storm surge) and evacuation routes, one about climate, and several students (from
out of state) wanted to know about the planning process in general as part of their studies.

Outreach to businesses, non-profit organizations, and professional associations such as the Maine Municipal
Association and Associated General Contractors will continue. Again, more detailed maps showing vulnerable
areas would be very useful documentation in this outreach. Additionally, based on annual conference feedback,
the case study approach is the best way to showcase mitigation projects. More of these should help local
businesses to thrive and continue to save tax dollars after hazard effects have been reduced.




2.2.5 Roster of Participants and their Contributions

Though many participants represent multiple sectors, only their primary sector is shown in the “Sector” column.
Also in the Sector column, participants with climate change and climate adaptation expertise, or who are
responsible for climate resilience-based programs, policies, and assistance are noted with a “CC”. Participants
who administer programs, policies, and other support to underserved communities are noted with “UC” under the
Sector column. Table 2.2 provides a list of participating entities, a summary of their contributions to the plan
update, and the specific sections where their contributions led to improvements in the plan.

All participants aided the plan update in ways that matched their time availability and subject matter expertise.
Their assistance is documented in the “Assistance” column and the specific sections improved by their
contributions are noted in Table 2.2.




Table 2.2: Participants in the SHMP update

Category Entity Name Title Assistance Sector  |Sections

Planning Team
Department of Defense, Veterans and

State Emergency Management — Maine Samuel Roy Natural Hazards Planner SHMP 2023 Update Lead Planner RSME |All
Emergency Management Agency
Department of Defense, Veterans and State Hazard Mitigation

State Emergency Management — Maine Heather Dumais Officer g SHMP 2023 Update Planning Team Member (GSME |All
Emergency Management Agency
Department of Defense, Veterans and

State Emergency Management — Maine Jonathan Ross  [Senior Planner SHMP 2023 Update Planning Team Member [EM All
Emergency Management Agency

State Department of Agrlpulture, Conservation and Sue Baker CFM, FIoodea!n Management SHMP 2023 Update Planning Team Member |HI All
Forestry — Floodplain Management Program Program Coordinator
Department of Defense, Veterans and . o

State Emergency Management — Maine Christine Haz_ard Mitigation Program SHMP 2023 Update editor GSME |All

\Whelan Assistant

Emergency Management Agency

Mitigation Partners (Stakeholders)

State Depa_lrtment of Administrative and .Fmanual Bill Longfellow |Director, BGS Vulnerable state assets SA 3
Services — Bureau of General Services
Department of Administrative and Financial S

State Services — Maine Office of GIS Bob Bistrais GIS Manager GIS resources GIS 3
Department of Administrative and Financial |Sheena .

State Services — Office of the State Controller Greenlaw Risk Assessor Vulnerable state assets SA 3

State Depa_lrtment of_Admmlstratlve and Fmgnual Amanda Rector [Economist Population and development trends ED 3, 4
Services — Office of the State Economist

State Department of Agrlqultur?, Cor_lservatlon and Tom Gordon  |Public Service Coordinator  |Agricultural vulnerabilities HFWS 34,5,
Forestry — Commissioner’s Office 6

State Department of Agrlpulture, Conservation and Janet Parker Planner 1 NI_:I_P d_ata, insurance capabilities and HI 3,4,5,
Forestry — Floodplain Management Program mitigation actions 6
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Category Entity Name Title Assistance Sector  |Sections

State Department of Agrlculture,_ Conserva‘glop and Ben Godsoe Acting Planning Manager, LUPC mitigation authorities LUD 3,4
Forestry — Land Use Planning Commission LUPC
Department of Agriculture, Conservation and | Senior Planner, LUPC floodplain mapping updates/progress for UTs

State . o Tim Carr - ) LUD 3,4
Forestry — Land Use Planning Commission Floodplain Coordinator and rural areas
Department of Agriculture, Conservation and 34

State Forestry — Maine Forest Service, Forest Robby Gross  |Chief Forest Ranger Natural hazards (wildfire) RSME F,MAG
Health
Department of Agriculture, Conservation and Director of Forest Health and

State Forestry — Maine Forest Service, Forest Allison Kanoti Monitorin Natural hazards (blight/infestation) RSME 3,6
Protection g
Department of Agriculture, Conservation and

State Forestry — Maine Forest Service, Forest Kent Nelson Fire Prevention Specialist Wildfire mitigation grants/programs GSME |[FMAG
Protection
Department of Agriculture, Conservation and

State Forestry — Maine Forest Service, Forest Jeff Currier Regional Forest Ranger Wildfire RSME |3
Protection
Department of Agriculture, Conservation and 3

State Forestry — Maine Forest Service, Forest Joe Mints Special Operations Supervisor |Wildfire GSME F,M AG
Protection

State Department Of. Agrlcultu(e, Conservation and Ryan Gordon  |Hydrogeologist Natural hazards (flood, drought) RSME (3,4,6
Forestry — Maine Geological Survey

State Department Of. Agrlcultu(e, Conservation and Pete Slovinsky |Marine Geologist Natural hazards (coastal processes) RSME [3,4,6
Forestry — Maine Geological Survey
Department of Agriculture, Conservation and . .

State Forestry — Maine Geological Survey Henry Berry  |Physical Geologist Natural hazards (earthquakes) RSME |3

State Department Of_ Agrlcultur_e, Conservation and Lindsay Spigel [Senior Geologist Natural hazards (landslide/mass wasting) RSME (3,6
Forestry — Maine Geological Survey

State Department Of. Agrlcultu(e, Conservation and Steve Dickson |State Geologist Natural hazards (flood, erosion) RSME |3
Forestry — Maine Geological Survey
Department of Agriculture, Conservation and Tom

State Forestry — Municipal Planning Assistance Miraaliuolo Senior Planner Municipal Comprehensive plans LUD 3,4,5
Program g
Department of Agriculture, Conservation and

State Forestry — Resource Information and Land  [Judith East Director Land use/development policy LUD 3

Use Planning
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Category Entity Name Title Assistance Sector  |Sections
Department of Agriculture, Conservation and

State Forestry — Resource Information and Land  |David Ludwig [Senior Climate Planner Land use/development policy LUD 4
Use Planning
Department of Defense, Veterans and 36

State Emergency Management — Dam Safety Tara Ayotte Dam Safety Administrator Dams database, HHPD program GSME H’HI’DD
Program
Department of Defense, Veterans and Critical Infrastructure

State Emergency Management — Maine Daisy Mueller - - critical infrastructure data consult EM 3

Protection Officer

Emergency Management Agency
Department of Defense, Veterans and Lvnn HEWS

State Emergency Management — Maine ym: Individual Assistance Officer |Equity and vulnerable communities’ guidance " |5, 6

\Walkiewicz ucC

Emergency Management Agency
Department of Defense, Veterans and HEWS

State Emergency Management — Maine Bill Guindon  |Mass Care Coordinator Equity and vulnerable communities’ guidance UC " |5, 6
Emergency Management Agency
Department of Defense, Veterans and Mitigation strategy update and guidance on

State Emergency Management — Maine Anne Fuchs MPR Division Director time?ine gy up g EM 4,5
Emergency Management Agency
Department of Defense, Veterans and . . .

State Emergency Management — Maine Faith Staples Tech Hazards Program C‘?f.”m‘?d'ty ﬂ.OW/ SHMP integration EM 6

Manager mitigation action

Emergency Management Agency

State Department of Ecor_10m|c qnd Commu_nlty Steve Lyons D|reqtor, Maine Office of Development and tourism trends ED 3
Development — Maine Office of Tourism Tourism
Department of Environmental Protection —  |Kevin . . . o

State Bureau of Air Quality Ostrowski Air Quality Forecaster Air Quality risks RSME (3,4,6
Department of Environmental Protection —  |Martha E. . . . o

State Bureau of Air Quality \Webster Air Quality Forecaster Air Quality risks RSME (3,4,6

State Department of Environmental Protection — Jeff_re_y C. Asmstz_ant Shoreland Zoning Shoreland Zone LUD 4.6
Bureau of Land Resources Kalinich Coordinator
Department of Environmental Protection — NoNDoiNt SOUrce awareness

State Bureau of Land Resources, Nonpoint Source [Kathy Hoppe cam pai n. DEP Culvert improvement resources NCR 4,5
Training Center paign,
Department of Environmental Protection — Nonooint source trainin

State Bureau of Land Resources, Nonpoint Source {John Maclaine P g Culvert improvement resources NCR 4,5

s center, DEP

Training Center

State Department of Environmental Protection — Linda Bacon Limnologist, Lake Assessment Freshwater HABs/microcystin NCR 3.6

Bureau of Water Quality

Section Leader
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Category Entity Name Title Assistance Sector  |Sections
State Depart_ment of’EnV|r_onmentaI Protection — Nathan Robbins Climate change and adaptation, Climate resilience efforts via DEP GSME 3,4,5,
Commissioner’s Office DEP 6
State Depart_ment of’EnV|r_onmentaI Protection — Marybeth Office of the Commissioner  |Sand Dune erosion LUD 3,4
Commissioner’s Office Richardson
State gfgag:i]tem of Environmental Protection - John Lynam GIS Manager \ulnerable sites regulated by DEP GIS 3,6
State Depe_\rtment of Marine Resources — Bureau of Kohl Kanwit Public Health Bureau Director, Marine HABs and red tide HSS 3,46
Public Health DMR
State Department (_)f Marlne Resources — Eastern David Miller Shellfish Growing Program, Marine HABs and red tide HSS 3
Maine shellfish growing area DMR
State Department ef Marrn_e Resources — Western Bryant Lewis Shellfish Growing Program, Marine HABs and red tide HSS 3,46
Maine shellfish growing area DMR
State Departrnent of Public Safety — Office of the Paul Demers  |State Building Official Building Codes and MUBEC Update BC 4,5, 6
State Fire Marshal
Department of Public Safety — Office of the |Richard . Building Codes and resolve to study process
State State Fire Marshal McCarthy State Fire Marshal of new building code adoption BC 4,56
, . Buildings & Energy Efficiency [Mitigation Strategy - plan integration with
State Governor’s Energy Office Ross Anthony Analyst Maine Won't Wait ES 6
State Governor’s Energy Office Allie Rand Energy Analyst Energy/grid resilience, Grid Resilience Prog. |GSME (4, 6
State Governor’s Energy Office Ethan Tremblay |[Energy Policy Analyst Energy/grid resilience, Energy security ES 3
State Governor’s Energy Office Lisa J. Smith  (Senior Planner Energy sector, State Energy Security Plan ES 3,6
, . . . Deputy Director, Climate
State Governor’s Office of Policy Innovation and Sarah Curran  |Planning & Community Social vulnerability; climate change GSME, 13,4,5,
the Future . CC,UC |6
Partnerships
Governor’s Office of Policy Innovation and . . Mitigation Strategy - plan integration with GSME,
State the Future Hannah Pingree Director Maine Won't Wait CC,ucC 6
Governor’s Office of Policy Innovation and . . . e GSME, |3,4,5,
State the Future Jessica Scott  [Senior Planner Social vulnerability; climate change cc, uc 6
Governor’s Office of Policy Innovation and . Sr. Climate Resilience . S GSME, |3,4,5,
State the Future Brian Ambrette Coordinator Social vulnerability; climate change cc.uc s
State Maine Center for Disease Control - Drinking Susan Breau  |Water Resources Team Leader |Public water risk assessment HFWS 3,4,5,
\Water Program 6
State Maine Center for Disease Control — Drinking Ashley Hodge Source Water Protection Public water risk assessment HEWS 3,4,5,
\Water Program Coordinator 6
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Category Entity Name Title Assistance Sector  |Sections
Maine Center for Disease Control — Rebecca . .
State Environmental and Community Health DeKeuster Program Coordinator Heat-related illness HSS 3
Maine Center for Disease Control — Rebecca . . .
State Environmental and Community Health Lincoln Toxicologist Heat-related illness, County heat plans HSS 3,6
Maine Department of Transportation — . . . RSME,
State Environmental Office Mark Lickus  [Hydrologist Coastal flood modeling cC 3,6
State Mame Department_of Transportation — Charlie Hebson Manager, Su_rfz_;\c_e Water State assets; climate change impacts on TS, CC [3,4,6
Environmental Office Resources Division hazards
Maine Department of Transportation — Taylor Resource Management MDQOT State Capabilities and Mitigation
State - . - GSME |4,6
Environmental Office LaBrecque Coordinator Strategy
State Mau_fle Department_of Transportation - Eric Ham Sr Environmental manager MDOT asset vulnerability TS 3,4
Environmental Office
Maine Department of Transportation — . Highway Maintenance Severe summer storms; severe fall/winter
State . . . Brian Burne . ) . TS 3
Maintenance & Operations Office Engineer storms; tropical cyclones
State Malne_ Department of Transportation — Office Dawn Bickford ProdU(_:t Evaluation Program  [MDQOT State Capabilities and Mitigation RSME 16
of Policy & Research Coordinator Strategy
State Maine GeoL.ibrary Board Cl_alre . Executive Director GIS resources GIS 3, 4,6
Kiedrowski
Christi Historic asset vulnerability and plans for
State Maine Historic Preservation Commission Chapman- Assistant Director ina hi ; Yy P NCR 3,4,6
Mitchell preserving history in Maine
State Maine Public Utilities Commission Maria Jacques Er_nergency Communications |[E911 addre_ss geocoding; Mitigation Strategy csS 3.6
Director for GIS actions
State MaineHousing Jane Whitley  [Human Resources Director Disadvantaged communities UEWS' 6
County Androscoggin County Emergency Angela Molino |Director Local Capabilities, Local Mitigation Actions |[EM 5
Management Agency
County ﬁg%?%?()k County Emergency Management Darren Woods |Director Local Capabilities, Local Mitigation Actions |[EM 5
County Cumberland County Emergency Michael Durkin |Director Local Capabilities, Local Mitigation Actions |EM 5
Management Agency
County Franklin County Emergency Management A_manda Director Local Capabilities, Local Mitigation Actions |EM 5
Agency Simoneau
County ngﬁggk County Emergency Management Andrew Sankey |Director Local Capabilities, Local Mitigation Actions |[EM 5
County Kennebec County Emergency Management Jason Decker |Director Local Capabilities, Local Mitigation Actions |EM 5

Agency
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Category Entity Name Title Assistance Sector  |Sections
County Knox County Emergency Management andlce Director Local Capabilities, Local Mitigation Actions |EM 5
Agency Richards
County ,I&Ig;]ecr?(!; County Emergency Management Maury Prentiss |Director Local Capabilities, Local Mitigation Actions |[EM 5
Count Knox County Emergency Management Leticia GIS Administrator, Maine GIS Risk Assessment Resources, GIS Gls. uC 5. 6
y Agency; Maine GeoL ibrary \VanVuuren GeoL ibrary Board Chair mitigation actions ' '
County ggzzgcoumy Emergency Management Allyson Hill Director Local Capabilities, Local Mitigation Actions |EM 5
County ige?ﬁ;mt County Emergency Management Bradley Nuding |Director Local Capabilities, Local Mitigation Actions |[EM 5
County Z';Zﬁt;?ms County Emergency Management Jaeme Duggan |Director Local Capabilities, Local Mitigation Actions |[EM 5
County izg;ii/hoc County Emergency Management Sarah Bennett |Director Local Capabilities, Local Mitigation Actions |[EM 5
County izgw:;;et County Emergency Management Mike Smith Director Local Capabilities, Local Mitigation Actions |[EM 5
County XV;;ggyCounty Emergency Management Dale D. Rowley |Director Local Capabilities, Local Mitigation Actions |[EM 5
County XV;:rr:ér;gton County Emergency Management Lisa Hanscom |Director Local Capabilities, Local Mitigation Actions |[EM 5
County York County Emergency Management Arthur W. Director Local Capabilities, Local Mitigation Actions |[EM 5
Agency Cleaves
Federal Emergency Management Agency . .
Federal Region | — Mitigation Division, Risk Nan Johnson  |Senior Community Planner .SHMP Re\_/lew and FEMA SHMP Guide RSME FEMA
. interpretation Review
Analysis Branch
Federal Fede_ral Emergency Ma_na}g_ement Agency Kara Walker Emer_ge_ncy Management Maine hazard and demographic profiles EM 3
Region | — Response Division FIT Specialist
Federal National Coheswt_a Wildland Fire Strategy - Larry Mastic  |Coordinator, Northeast Region |Wildfire risk assessment NCR 6
Northeastern Region
National Oceanic and Atmospheric . .
Federal Administration — Office for Coastal Jamie Carter Senior Remote Sensing Climate Change Risk Assessment contributor RSME, 3,4,6
Analyst cC
Management
Federal National Wegther Service — Caribou Weather Louise Fode Warning Co_ordmatlon Natural hazards (flood, drought, storms) RSME, 3
Forecast Office Meteorologist cC
Federal National Wegther Service — Gray Weather Justin Arnott  |Science and Operations Officer|Hurricane historic record RSME, 3
Forecast Office cC
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Category Entity Name Title Assistance Sector  |Sections

Federal National We_ather Service — Gray Weather Donald Dumont Warning Co_ordlnatlon Natural hazards (flood, drought, storms) RSME, 3,6
Forecast Office Meteorologist CC

Federal National We_ather Service — Gray Weather Sarah Jamison Warning Co_ordlnatlon Natural hazards (flood, drought, storms) RSME, 3
Forecast Office Meteorologist CcC
United States Army Corps of Engineers — Brandon . . . RSME,

Federal Hydrologic Engineering Raymond Hydrodynamic engineer Coastal flood modeling cC 3

Federal gir;\llt:rdjizfikteetssArmy Corps of Engineers - Sheila Warren |Silver Jackets Coordinator Coordinating Silver Jackets Partners CS 3,6
United States Geological Survey — New . . Chief, Maine SW/GW RSME,

Federal England Water Science Center Nick Stasulis Networks Natural hazards (flood) cC 3,6
United States Geological Survey — New . . . . ... |RSME,

Federal England Water Science Center Glenn Hodgkins|Research Hydrologist Climate change impacts on flood probability cC 3
United States Geological Survey — New . . . . ... |RSME,

Federal England Water Science Center Pam Lombard |Supervisory Hydrologist Climate change impacts on flood probability cC 3

Tribal Nation Mi’kmag Nation Shawn Newell |Risk Manager Building trust with Tribal Nations EM 2,6

Reglor_lal Elannlng Greater Portland Council of Governments Sara Mills- Director of Sustainability Mitigation programs, policy, plans, funding |ED, CC |4,5

Organization Knapp

Regional Planning|Lincoln County Regional Planning . L . .

Organization Commission Emily Rabbe |County Planner Mitigation programs, policy, plans, funding |ED, CC |4,5

g?g;%?;;t?;innmg Midcoast Council of Governments Adi Philson Planner Mitigation programs, policy, plans, funding |ED 4,5

Reglor_]al I_Dlannlng Southern _Malne Planning and Development Abbie Sherwin Sen!o_r Planner, C_oastal Mitigation programs, policy, plans, funding [ED, CC |4, 5

Organization Commission Resilience Coordinator

University Bowdoin College — Environmental Studies |Eileen Johnson [Professor Development trends data GIS 3,6
State Climatologist, University of Maine RSME

University System — School of Earth and Climate Sean Birkel Maine State Climatologist Climate change impacts on hazards cC ' 13,4,6
Sciences

University Unlver_sny of Maine System — Cooperative Glenn Koehler Associate Scientist — Forest pest impacts HEWS B
Extension Integrated Pest Management

University University of Maine System — Facilities Gretchen Catlin Ch'e.f FaC|I|t!es & General Local Capabilities, Local Mitigation Actions |EM 3
Management Services Officer

University U_nlyersny of !\/Iame System " SCh.OOI of Lauren Ross  |Associate Professor Storm surge, harmful algal blooms RSME, 3
Civil and Environmental Engineering CcC
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Category Entity Name Title Assistance Sector  |Sections
University U_nlyersny of !\/Iame System " SCh.OOI of Shaleen Jain  |Professor, P.E. Climate change impacts on hazards TS,CC 3,6
Civil and Environmental Engineering
University University of Maine System — School of Adgm Associate Professor Freshwater HAB economic vulnerability NCR, 3,4
Forest Resources Daigneault CcC
L University of Maine System — University of |Vinton .
University Southern Maine GIS Valentine Director of GIS Development trends data GIS 3,4,6
Quasi- Maine Connectivity Authority Andrew Butcher|President Broadband as critical infrastructure CS 6
governmental
Quasi- Maine Rural Water Association Matt Demers Dlre(_:tor of Contract Utility Public water systems mitigation actions HFWS §4,5,6
governmental Services
S(;J\?esrlr}men tal Maine Water Utilities Association Cindy Wade  |Executive Assistant Public water systems mitigation actions HFWS §4,5
Private company |Brookfield Renewable US Thomas Senior Water Resource River basin management systems RSME 4,6
Mapletoft Manager
Private company |Versant Power Janet Scully Emergency Management Powe_r outage data and grid resilience ES 3.6
Agency Lead planning
Private - Gulf of Maine Research institute — Climate Hannah BaranesResearch Assistant Professor Sea_l Level Rise projections and mitigation RSME 13,6
Nonprofit Center actions
Private o Maine Community Action Partnership Multlple . Statewide Organization Service to disadvantaged communities HPWS, 5,6
Nonprofit organizations ucC
Private - . . Climate Adaptation Program . L . NCR, 13,4,5,
Nonprofit The Nature Conservancy — Maine Office Jeremy Bell Director Private sector mitigation projects cc 6
Private - Beech Hill Research Amanda Research Analyst Equity, disadvantaged communities GSME |6
Consultant Dwelley
E::)“r:;ﬁt;nt Climate Advisory Lisa Churchill [Principal Consultant MDOQOT asset vulnerability RSME |3
E:r(;\r:;tﬁt;mt Rothe Associates Richard Rothe |Principal Consultant County Hazard Mitigation Plan updates RSME |5
Private - Timmons Group Chris Gerecke Dlrec_tor of Enterprise \Wildfire risk assessment RSME |FMAG
Consultant Solutions

2-15




2.3 Plan Integration [S1]

The planning process for the SHMP was integrated to the maximum extent possible, based on current planning
activities related to hazard mitigation at the local, county, and state level. Below is a summary of plan integration
opportunities that were utilized during the SHMP update process. Not all Mitigation Partners contributed to plan
integration, but all provided improvements to the SHMP in various forms.

2.3.1 Examples of Plan Integration

Integration with Maine Climate Council Goals

Many of the updated components of the plan integrate elements from “Maine Won’t Wait”, the State’s 4-year
climate action plan, and results of the SHMP update will be integrated in other state and county/local climate-
based planning mechanisms. Please refer to Section 6 — Mitigation Strategy for more information on how plan
integration guided the development of new goals for the Plan.

Integration with Governor’s Office of Policy Innovation and the Future

The Governor’s Office of Policy Innovation and the Future (GOPIF) is proposing to conduct a natural hazards
and climate change vulnerability assessment of state and critical private assets. The objectives of this vulnerability
assessment intend to utilize and expand upon the SHMP Risk Assessment and is an excellent example of plan
integration that will proceed during the active years of this plan. The vulnerability assessment will provide an
understanding of: 1) the natural and climate hazards to which assets are exposed, the likelihood of those hazards
occurring, and how the intensity and likelihood of those hazards may change over time; 2) the asset’s
susceptibility to damage or failure given its location, design, age, condition, and state of repair; and 3) the
consequences that impairment or failure of the asset will have on public safety and health, the delivery of state
services, impacts to state and local economies, and the environment and natural resources. The assessment will
identify “critical infrastructure” assets that are important for public safety and health. The assessment will also
give particular attention to areas of the state where socially vulnerable communities and vulnerable state-owned
assets overlap. These are communities whose struggle to recover may be improved by reliable services and
resilient infrastructure. The wvulnerability assessment will make recommendations of risk mitigation and
adaptation strategies at the agency policy level and individual asset level for the highest-risk assets. The
recommendations will inform state adaptation strategies and serve as a model for local planning and mitigation.

Integration with Local Hazard Mitigation Plans [S10.d.]

The SHMP is closely integrated with Local Hazard Mitigation Plans (LHMPs), as they serve similar roles for
establishing mitigation programs, but for a local level of government. MEMA leads the update process for the
SHMP and provides technical assistance and review services during LHMP plan cycles. County Emergency
Management Agencies (County EMASs) and Regional Planning Organizations (RPOs) typically lead the
development and update of LHMPs, all of which are multi-jurisdictional. The University of Maine System also
holds an approved Multi-jurisdictional Hazard Mitigation Plan. These entities rely on information from the SHMP
to appropriately address needs for an approvable plan. Conversely, the SHMP is required to integrate information
from LHMPs to provide a more comprehensive assessment of local risks and capabilities, as well as provide a
picture of mitigation at multiple levels of government. Please refer to Sections 5 and 6, Local Capabilities and
Mitigation Strategy, respectively, for more information on how these planning functions are integrated.

MEMA has made recent strides with modernizing the update process for LHMPs to strengthen local mitigation
capabilities, and better serve local governments interested in HMA opportunities. In April 2023, FEMA updated
LHMP review guidelines to reflect the importance of incorporating climate change and equity considerations into
mitigation. As anticipated, this has made it easier to review and extract information for inclusion in the state plan.
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Since all multi-jurisdiction plans utilize the suggested format contained in the guide, this greatly expedited the
preparation of the updated SHMP.

To unify plans, all counties were encouraged to use tables to capture items such as risk and capabilities data.
Counties are also encouraged to use the Consumer Price Index to capture corrected costs.

Integration with Maine Floodplain Management Program

The Mitigation Goals incorporate actions implemented by the Floodplain Management Program (FMP) to provide
the SHMP with a more comprehensive strategy to reduce risk from flooding. Though these actions are largely the
responsibility of the FMP, other state agencies assist the program whenever appropriate and seek out other
opportunities for plan integration to provide consistent approach to flood mitigation.

Integration with Governor’s Energy Office State Energy Security Plan

As noted in the State Energy Security Plan, the State of Maine and its citizens are highly dependent upon energy
resources to power our daily lives. A serious energy supply or delivery disruption, a rapid and unsustainable
increase in energy prices, or other energy emergency, could bring substantial injury to commercial and industrial
activity and to the personal health, safety, and welfare of Maine’s citizens. The Governor’s Energy Office (GEO)
develops the state’s plan related to energy emergencies in coordination with the Maine Emergency Management
Agency (MEMA) and other stakeholders under U.S. Public Law 94-163, Section 362 (1975), Energy Policy and
Conservation Act of 1975, last updated November 15, 2021, and as described in 10 C.F.R. § 420.13(b)(9). The
plan is aligned with the Maine Comprehensive Emergency Management Plan (CEMP), managed by MEMA.

The fifth section of the State Energy Plan, Energy Resiliency & Hazard Mitigation, details the state’s mitigation
strategy to strengthen sector reliability, enhance energy supply resilience for end-users, and securing critical
energy infrastructure. The GEO is using the state emergency response plan and SHMP as a starting point, and
will seek more granular information from county emergency managers. This includes specific examples of
infrastructure at risk. Conversely, GEO has provided guidance to the Planning Team regarding how to assess
energy risks, and what current energy resilience resources and projects can be described as capabilities and
mitigation actions, respectively.

Integration with Maine Forest Service

Maine Forest Service and MEMA maintain a unified approach to wildfire mitigation through actions documented
in Mitigation Goals 1, 2, and 4. Further, this plan update expands on the previous plan by offering objectives for
a more comprehensive analysis of land use practices, including guidance from the Forest Policy and Management
Division. Finally, the Forest Health Monitoring Division has provided guidance on forest pests as a Tier 2 hazard,
leading to new proposed actions under Mitigation Goal 4. their own forest health monitoring, protection, and
policy goals to this plan update where they align with the hazard mitigation goals. Many of these concepts were
integrated into the SHMP from the 2020 Maine Forest Action Plan®.

Integration with Maine Geolibrary Strategic Plan Update

The capabilities offered by Maine GeoL.ibrary are crucial for the development of SHMP and LHMP risk
assessments. To ensure these geospatial capabilities remain relevant, it is necessary to integrate the Mitigation
Strategy with the Maine GeoL ibrary Strategic Plan’. All mitigation actions based on leveraging or improving GIS
resources are informed by feedback from GeoL.ibrary partners.

6 Maine Forest Action Plan: https://www.maine.gov/dacf/mfs/about/action_plans/Maine%20Forest%20Action%20Plan%202020.pdf
” Maine Geolibrary Strategic Plan: https://www.maine.gov/geolib/StrategicPlan/index.html
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The updated strategic plan will provide a blueprint for financing Board operations, data acquisition and hosting,
and dissemination of geospatial data to the greater GIS community and the public. This plan will form the basis
for completing and maintaining the Board’s OneMAP for ME program. Integration is based on GeoL.ibrary
strategic initiatives, which encompass many of the capabilities MEMA depends on to complete the SHMP update.
These strategic initiatives include GIS database development, portal development, land records modernization,
data sharing and distribution, and education/outreach.

Integration with DEP Priorities and Commitments

In 2021, the Department of Environmental Protection (DEP); Department of Agriculture, Conservation, and
Forestry (DACF); Department of Marine Resources (DMR); Department of Inland Fisheries and Wildlife
(DIFW); Department of Transportation (DOT); the Maine Office of the Attorney General (OAG); and MEMA,
assembled a preliminary list of laws and rules administered by each agency where regulated activities could be
impacted by sea level rise, storm surges, or flooding. DEP identified changes to statutes and rules for solid waste
facilities, sites that have a substantial effect on the environment, protected natural resources, stormwater
management, certain critical infrastructure, and contractor training. DEP has begun to convene partners to begin
developing revisions, and to adopt changes to several rules concurrently and ongoing. In this way, DEP has
already started integrating risk data for sea level rise scenarios into planning and regulation changes.

Integration with Maine DOT Vulnerability Assessment

Maine DOT is experiencing the effects of climate change first-hand®. In 2022, a number of large storm events
resulted in infrastructure failure, causing the roads to be impassible, extended detours, and millions of dollars in
damage. As noted in the Maine Climate Council’s Vulnerability Mapping Report, many culverts across the state
have greater than 66% chance of overtopping within the next 30 years (75-year or greater recurrence interval
peak flows). Additionally, along the coast, the Maine Climate Council recommends a commitment to manage 1.5
feet of relative sea level rise by 2050, and 3.9 feet of sea level rise by 2100. The data and science to support this
recommendation are included in the Scientific Assessment of Climate Change and Its Effects in Maine, which is
also available on the Maine Climate Council Website.

To lower the risk of future damage to infrastructure, Maine DOT has taken a number of steps to reduce
vulnerability to climate change for transportation assets and other infrastructure including creation of a
vulnerability assessment. Maine DOT’s vulnerability assessment integrates with the SHMP Risk Assessment by
sharing a number of geospatial resources focused primarily on inland and coastal flooding. Based on the
vulnerability assessment, a number of mitigation actions relating to common interests between Maine DOT and
MEMA are provided in the SHMP.

Integration with FEMA Programs

Since a pre-requisite of FEMA funding is the existence of approved local and state plans, the three programs that
are most integrated to the plans are: the Building Resilient Infrastructure and Communities (BRIC) grant program;
the Hazard Mitigation Grant Program (HMGP); and the Flood Mitigation Assistance (FMA) grant program.
Others are provided in greater detail in Section 4 — State Capabilities. Going forward, the projects identified in
the local plans will continue to be linked to the overarching goals of the state plan for all natural hazards. MEMA
and other state agencies will also continue to work with and support FEMA’s Risk Map program which, in turn,
will lead to better flood plain management through better maps, education, and state support of local code
enforcement officers.

® MaineDOT Adapting to Climate Change: https://www.maine.gov/mdot/climate/adaptation/
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Further Interests in Plan Integration

In the future, MEMA will look to partner with other state agencies to incorporate economic and housing
development into the State Hazard Mitigation Plan. With factors such as disabled and/or aging populations, and
economic development particularly within coastal communities it is essential that collaboration amongst groups
occurs as a proactive means to address changing or increasing vulnerability. The extent of current exposure to
economic development and/or housing factors resides within applicant interest in FEMA funded grant programs.
Such issues are not usually brought to MEMA'’s attention until a person or party inquires about federal funding.

2.4 Plan Update Schedule, Time Frame, Milestones [S1]

Figure 2.1 shows the schedule of the 2023 SHMP update, and specific meetings and milestones met during the
process. The plan update was segmented into plan sections. The Risk Assessment and Planning Process sections
underwent the earliest edits in order to build an updated understanding of risk and document participation by
Mitigation Partners, respectively. These updates needed to begin prior to updates to State/Local Capabilities and
the Mitigation Strategy, as these sections are designed to address risk. Planning Process updates continued
throughout the update process to continue documentation of new Mitigation Partners and their contributions.

The Planning Team began updating the Capabilities Assessment upon completion of an initial Risk Assessment
in November 2022. The Risk Assessment was submitted to FEMA’s Region | Mitigation Division for an informal
review while the review process commenced for other sections. The capabilities section includes state and local
capabilities, and identified capability gaps based on analysis of the Risk Assessment. The Mitigation Strategy
update began as the capability gaps became more apparent.

Though edits to the Plan Maintenance section were less substantive than in other sections, some major changes
were included to better address FEMA’s new SHMP guidelines. Also, a more comprehensive 5-year plan cycle
time frame is provided, including timing to apply for a BRIC plan update grant.

This SHMP update accounted for a single 45 business day period for FEMA plan review. In the future, FEMA
recommends accounting for two full federal review periods in case major revisions are required. However, the
remaining plan update time frame accounts for final coordination among Mitigation Partners, final revisions,
FEMA'’s designation of Approvable Pending Adoption status, and final adoption by the Governor.

Multiple activities were coordinated with Planning Team members, Mitigation Partners, and the public audience.
These opportunities are described in further detail below.
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2.4.1 Planning Team Activities

Planning Team Kickoff

The Planning Team kicked off the SHMP update process on March 15, 2022. This meeting established roles and
responsibilities of the plan update based on interpretation of the Plan Maintenance section of the 2019 SHMP. It
was agreed that MEMA’s Natural Hazards Planner would lead the plan update process, based on similar
responsibilities for reviewing and providing technical assistance for LHMPs. At this time, it was decided that,
based on the 2019 Plan Maintenance, the full Planning Team would consist of MEMA staff and the State NFIP
Coordinator, but future Planning Teams may include representatives from other partner agencies. The Planning
Team agreed that given many changes in risk associated with climate change, and new focus on disadvantaged
communities by Maine government, members decided to engage a large number of stakeholders representing a
diversity of relevant interests.

It was agreed that the Risk Assessment would require updates first, followed by capabilities and mitigation
strategy. Many geospatial resources were already being used to support Maine’s Hazard Mitigation Assistance
program, and a plan was laid out to incorporate these resources into a public online map tool. The importance of
documenting stakeholder participation was also expressed, and a list of participants was created for inclusion in
the Planning Process section. Finally, a need was expressed for funding support for future SHMP updates, and a
plan was established to apply for a BRIC plan update grant prior to the 2028 SHMP update.

Timeline Review
The Planning Team met with MEMA’s Mitigation, Planning and Recovery Division Director to confirm the
meeting timeline and solidify plan update roles and responsibilities.

State-FEMA Consults

State-FEMA consult meetings are hosted by FEMA Region | Mitigation Division partners on an annual basis to
introduce new staff, review progress towards mitigation goals, and to address needs for assistance. The Plan
update process was outlined by the Planning Team, in addition to the process for integrating data from Maine
LHMPs into the SHMP, and vice-versa.

Equity Recommendations

On September 9, 2022, Maine Climate Council’s Equity Subcommittee, led by GOPIF Mitigation Partners, met
with MEMA and other state agencies to provide a review of recommendations for defining equity in Maine,
demonstration of tools for monitoring equity based on demographic data, and prioritizing resilience/mitigation
projects that support equity across the state. Other related meetings hosted by the Equity Subcommittee featured
trust-building conversations with tribal nations. These recommendations guided vulnerability analyses,
introduced new state and local capabilities, and established new mitigation actions to support equitable
implementation of mitigation program.
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Figure 2.1: SHMP update schedule and milestones, Planning Team meetings, Mitigation Partners engagement activities, and
public outreach opportunities.

Risk Assessment Review

On November 8, 2022, the Planning Team met to review progress on the Risk Assessment. Many substantial
changes were made since the 2019 SHMP, based on input and resources provided by Mitigation Partners. The
Planning Team decided that the Risk Assessment update was in suitable enough condition to be submitted to
FEMA for an informal review and initial feedback. This was an important step because in April 2022, new SHMP
review guidelines were presented by FEMA, and the Planning Team wanted to be sure that revisions met these
new guidelines.

Some gaps in information were noted and additional minor edits continued after submission of the Risk
Assessment to FEMA on November 22, 2022.
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Weekly Mitigation Meetings

Weekly meetings were established in March 2023 to track progress and better communicate needs for the SHMP
update. These meetings are also used to strengthen ties between planning and grant sections of the Mitigation,
Planning, and Recovery Division of MEMA. As a result, new information has been incorporated into the
capabilities assessment regarding a larger number of funding resources that support hazard mitigation, in addition
to FEMA Hazard Mitigation Assistance (HMA).

Capabilities Review

On April 4, 2023, the Planning Team presented a review of all documented state and local mitigation capabilities,
including policies, programs, practices, regulations, and funding. Particular attention was paid to land use and
development regulations, building codes, and FEMA HMA funding, though more than one hundred different
capabilities were identified. After this meeting, additional capabilities were added based on frequent suggestions
by Mitigation Partners.

Comprehensive Plan Integration and Mitigation Goals Review

The Planning Team met on April 5, 2023, to establish a strategy to incorporate the SHMP into MEMA’s
Comprehensive Plan. This time was also used to check in with team members and institute the new mitigation
goals, and the process of integrating the SHMP into other state plans. The mitigation goals are a high-level
representation of plan integration, as noted here and in the Mitigation Strategy section.

A more detailed conversation during this meeting led to a review of old mitigation actions, evaluating whether
these were completed, ongoing, or required carryover or modification under the new mitigation goals.
Additionally, new mitigation actions were also presented, reviewed, and eventually approved by the Planning
Team. This meeting also kicked off requests for feedback from Mitigation Partners.

Substantial Damage Plan Integration

On April 12, 2023, The Planning Team met to discuss integration with Maine Floodplain Management Program’s
Substantial Damage Plan (SDP). It was noted that plan integration will need to occur at a later time, given the
timeline requirements for SHMP approval, and this was included as a mitigation action. The current SDP is
included in the SHMP as an appendix entry.

EMAG Requirements Review

On May 1, 2023, the Planning Team met with FEMA partners to discuss the Fire Management Assistance Grants
(FMAG) program. After this meeting, the Planning Team confirmed and addressed remaining requirements for
the state to remain FMAG compliant through the next SHMP cycle.

FEMA Plan Guidance Calls

Starting on May 31, 2023 and proceeding with five meetings through early June, members of the Planning Team
met with FEMA Region | Senior Planner and reviewer for the Maine SHMP, to review plan guidelines and better
ensure that all plan elements were met.

Mitigation Strateqy Review

On June 12, 2023, members of the Planning Team finalized the list of mitigation actions. An overview
conversation of progress was necessary to organize input from 118 participants, which led to the new creation or
carryover of 146 mitigation actions, representing stronger integration of the SHMP with many other state planning
mechanisms.
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2.4.2 Mitigation Partner Activities

Mitigation partner activities consisted of meetings and interviews. The largest meetings were coordinated by the
Maine Climate Council Community Resilience and Climate Equity subcommittees, which offered many
opportunities to present on the SHMP update process and progress/improvements, request feedback from specific
sectors, and to pursue opportunities to integrate the SHMP with other state planning mechanisms. Many of the
meetings coordinated by the Planning Team with Mitigation Partners were smaller scale and intended to
accomplish specific plan update goals. Further interactions with Mitigation Partners took the form of interviews,
where the Planning Team requested more information about risks identified by each partner, capabilities that exist
within their organization that aid mitigation, ideas on how to improve mitigation for their organization in the next
five years, and current or future planning mechanisms that can be integrated with the SHMP. Finally, many loose
ends from meetings and interviews were resolved through emails and phone calls.

SHMP/MWW/ESP Integration

Mitigation Partners met with the Planning Team members on 11 different occasions to identify opportunities for
plan integration between the SHMP and Maine Won’t Wait (MWW), however, through this process there became
a broader interest for incorporating many other planning mechanisms as well, which are identified above. One of
these is the State Energy Security Plan (ESP). The focus on plan integration was an important motivator for
Mitigation Partners to participate in the SHMP update process and contribute information relevant to hazard
mitigation into all parts of the plan. These meetings were often led or facilitated by GOPIF but involved many
additional agencies including the Governor’s Energy Office (GEO), Maine DOT, DEP, Department of
Administrative and Financial Services (DAFS), DACF, and MEMA.

Specific topics for plan integration focused on establishment of updated SHMP mitigation goals that not only
continue to support the mission of hazard mitigation in Maine, but also work to strengthen state capabilities by
joining forces with a larger number of agencies interested in climate resilience and climate equity.

Through these meetings, MEMA has also contributed to GEO’s process for selecting projects for the Grid
Resilience Program, establishment of geospatial grid resilience web tools, and updates to the ESP as noted above.

Initial Interviews and Follow-up Interviews

The Planning Team hosted numerous interviews in person and virtually using Microsoft Teams and Zoom.
Interviewees were selected based on their participation in previous SHMPs, their demonstration of subject matter
expertise through other projects, and their involvement in the Maine Climate Council. The focus of these
interviews was initially to fulfill requirements for the Risk Assessment, but conversations also focused on
capabilities and mitigation actions. These interviews led to the reorganization of the Risk Assessment and
inclusion of hazard profiles for new “Tier 2” hazards, which are of growing concern in Maine due to climate
change.

Follow-up interviews were conducted later on in the process, after the informal review of the Risk Assessment
was completed. Follow-up interviews focused primarily on solidifying State Capabilities, Local Capabilities, and
the Mitigation Strategy. Follow-up interviews informed the creation of new goals, problem statements that
connect with capability gaps, and mitigation actions that address these gaps.

For example, the Planning Team met with officials from the National Weather Service and US Geological Survey
to discuss updating the hazard profile data contained in this plan. Meeting highlights included the discussion of
historic storm events, traditional weather patterns, and the degree to which current weather trends are sensitive to
climate change impacts.
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The Planning Team also met with faculty from the University of Maine Senator George J. Mitchell Center for
Sustainability Solutions, to examine opportunities to integrate the University’s work, as it relates to climate
change and disadvantaged and underserved communities with the SHMP. The Planning Team met with the State
Climatologist and many other supportive faculty to update climate change aspects of the Risk Assessment and
encourage stronger government-university collaborations in the future. The group also discussed opportunities to
collaborate with students on projects pertaining to climate change mitigation, adaptation, and how to incorporate
land use planning with post-disaster recovery.

ME-CFRM

Multiple meetings were facilitated by Maine DOT to plan a Maine Coastal Flood Risk Model (ME-CFRM).
MEMA provided information from the Risk Assessment on the recurrence interval of major coastal flooding
events, and a timetable has been provided for the ME-CFRM model. This model will be a dramatic improvement
in current coastal flood models, as it will combine storm surge scenarios with sea level rise and riverine flooding,
all based on improved LiDAR data and storm intensity data. The completion of ME-CFRM is a mitigation action
in this SHMP update

LUPC Hazard Mitigation Planning Meeting

The Planning Team joined Land Use Planning Commission (LUPC) staff to present on the formal process for
LHMP and SHMP update and review. LUPC, a commission within DACF, is a crucial partner for hazard
mitigation planning, as they are responsible for enforcing Maine’s Shoreland Zoning Law and ensuring
participation in the National Flood Insurance Program (NFIP) in the Unorganized Territory, which takes up the
majority of Maine’s land area. In this LUPC meeting, the Planning Team received information about various risks
noted in the unorganized territory, current capabilities to administer land use laws and ordinances, and how these
capabilities could be improved in the future for purposes of reducing risk.

NEDEWS Partners Meeting

The Northeast Drought Early Warning System (NEDEWS) Partners Meeting was held on November 1, 2022. In
this meeting, members of the Planning Team presented on drought data from Maine’s 2020-2022 drought and
gained a more comprehensive insight into regional drought trends, locations and intensities, and the recurrence
interval of impactful drought. Additional tools for measuring drought risk were also utilized in the SHMP, based
on input from this important meeting, which had not been held since prior to the COVID pandemic.

DWP Coordination Meeting

The Maine Department of Human Health, and Services Center for Disease Control Drinking Water Program
(DWP), met with the Planning Team to discuss plans to identify vulnerable sources of public water supplies.
MEMA coordinated with DWP, who provided GIS locations of water abstraction sites, to conduct an overlay
analysis with hazard layers including flood, storm surge, and wildfire hazard overlays. This data was then
provided to DWP for their own planning mechanisms. Results were aggregated by MEMA to remove locations
of sensitive water infrastructure and presented within the SHMP Risk Assessment, thereby demonstrating basic
practice for plan integration.
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MHPC Coordination Meeting

The Planning Team met with a representative of the Maine Historic Preservation Commission (MHPC) to discuss
known vulnerabilities to state and federally recognized historic sites, and whether hazard mitigation is a
consideration in preserving these sites. This meeting was initiated by the Planning Team after review of the 2021
MHPC survey report “Weathering Maine: Historic properties and climate change planning in Maine®.” This report
studied whether historic properties and cultural resources are included in local climate change planning efforts. It
was found through this report that only 22% of communities have started planning to prepare for the physical
effects associated with extreme weather events or changing climate, while only 11 communities in Maine have
specifically considered cultural and historic resources, most of which are located on the coast.

To help communities and the public to identify risk of historic features from flooding and sea level rise, MHPC
has developed the Historic Properties Toolkit*°.

Geolibrary Coordination Meetings

The Maine GeoL.ibrary (reference to GeoL.ib) provides public access to crucial geospatial information, including
asset locations and hazard layers used for this Risk Assessment. MEMA'’s Natural Hazards Planner coordinated
with the GeoLibrary Board to incorporate public GIS data to its greatest potential. The GeoLibrary Board
Chairperson also offered guidance on a number of GIS-focused mitigation actions that would further enhance the
quality of future risk assessments. These conversations focused on the challenges of tracking development trends
in Maine, a home rule state with little to no state oversight on construction and septic permitting. One approach
may be to track new additions to addressable structures, though the frequency of updates for new addresses differs
by municipality. As a result of this process, MEMA has been invited to coordinate with the GeoLibrary Board to
contribute to their next strategic plan update.

MES Grant Coordination

The Planning Team met on several occasions with the Maine Forest Service (MFS). These conversations were
initiated with a need for updating the Risk Assessment, but quickly transitioned to strategies for mitigation grant
coordination. At the time of this SHMP update, MEMA is not yet fully coordinated with MFS, but there is a
stronger understanding of how HMA and wildfire mitigation grants overlap, and best practices to direct potential
applicants to the most eligible and least competitive program. Please refer to Section 4 — State Capabilities and
Section 6 — Mitigation Strategy for more details.

Discussion points from the meeting also included impacts of the 2020-2022 drought on wildfire potential, Maine’s
increasing vulnerability to wildfires due to Maine’s aging housing stock, and how the shrinking population base
in rural areas makes it more difficult to support volunteer fire departments.

Coordination with MFS also introduced the Planning Team to the 2020 Maine Forest Action Plan and
opportunities to incorporate important forest-based mitigation ideas into the SHMP. These conversations led to
plan integration with the Director of Forest Health and Monitoring on the topic of invasive and native forest pests,
and associated forest health issues that appear to be expanding under current climate change trends. An entire
Hazard Profile was included in Section 3 — Risk Assessment in order to address this growing issue and properly
integrate the interests of MFS and MEMA.

° Weathering Maine: https://www.maine.gov/mhpc/sites/maine.gov.mhpc/files/inline-files/Weathering%20Maine%20Report_0.pdf
0 MHPC Historic Properties toolKit: https://www.maine.gov/mhpc/programs/protection-and-community-resources/climate-change
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HHPD and Dam Safety Coordination

Members of the Planning Team met on several occasions with the DSP as noted above. In this meeting on March
27, 2023, the Planning Team discussed HHPD requirements with the DSP Administrator. Rules for HHPD
eligibility were discussed, and a list of eligible dams was formed. This list is provided as an appendix.

This meeting was also a time to discuss current challenges faced by the understaffed DSP, and is included as a
problem statement and series of mitigation actions in Section 6 — Mitigation Strategy.

ESLI Coordination

MEMA'’s Natural Hazard Planner applied for and received funds to hire an intern for the summer of 2023 in order
to assist with some late-stage aspects of the SHMP update. These funds were provided in part by the Future
Sustainability Leaders Internship program, sponsored by the Senator George J. Mitchell Center for Sustainability
Solutions at the University of Maine. This meeting was held to coordinate state partners, academic partners, and
interns as they began work on various state programs. Many state agencies represented by Mitigation Partners in
the SHMP were in attendance at the meeting, and it provided an excellent opportunity to strengthen state and
university coordination through unified interests in training students. This meeting, among other interviews with
university faculty, led to changes in mitigation goals to represent the importance of research faculty for finding
new and innovative ways to reduce risk from natural hazards.

MUBEC and Building Codes Coordination

The Planning Team met with officials from the Office of the State Fire Marshall (SFM) to discuss the Maine
Uniform Building and Energy Code, and its significance for hazard mitigation. Building codes are of great interest
because when updated and implemented effectively, they can be used to mitigate against all hazards.

The SFM provided important insight on implementation of MUBEC, as reported in Section 4 — State Capabilities.
Currently, MUBEC is undergoing an update process to adopt 2021 building and energy codes from the
International Code Council.

There are many challenges with enforcing modern building codes in rural parts of Maine, as SFM is only
responsible for updating and managing MUBEC and training code enforcement officers, they have no regulatory
authority, nor do they have funding to oversee permitting and inspections that are managed on a municipal level.
The challenges and potential solutions to this issue are further described in Section 6 — Mitigation Strategy.

The family of codes included in MUBEC are focused in large part on the environmental factors that can impact
structural stability and safety, and as a result share the same objective as the SHMP Risk Assessment.

Final Coordination

The Planning Team has afforded time after the FEMA plan review process to coordinate with Mitigation Partners
once more to confirm potential revisions requested by FEMA and review all aspects of the plan one final time.
The Governor will then be presented with a final version of the plan to review and adoption. Refer to Figure 2.1
and Section 7 — Plan Maintenance for more information on the structure of final coordination.
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2.4.3 Public Outreach Opportunities

The Planning Team took advantage of several public outreach opportunities to present the SHMP update to a
broader audience and communicate the importance of hazard mitigation. These opportunities included a talk given
by the Natural Hazards Planner in March 2022, two Maine Calling radio shows hosted by Maine Public Radio,
presentations to university students in community planning and GIS degree programs, a poster presentation at the
Maine Sustainability and Water Conference, and an open house event at the New England Water Science Center.
The State Hazard mitigation Officer also attended the Communities Leading on Climate Conference (CLCC).

MEMA Conference — Maine Partners in Preparedness

Meeting Dates: August 31 — September 31, 2022

The Maine Partners in Preparedness Conference was attended by over 400 participants from both the private and
public sectors. Each year this statewide conference features keynote speakers who address current situations.
Since the first conference, topics have ranged widely from local to global hazards. Breakout sessions ranged
widely from preparedness to mitigation with topics including school safety, floodplain management and mapping,
pet sheltering, and community resilience efforts in coastal Maine.

2.4.4 Additional Meetings of Importance

County and Local Directors

Monthly Meeting Dates: March 2022 — July 2023

MEMA meets with County Emergency Management Directors and local officials on a monthly basis, with
multiple opportunities to coordinate efforts for LHMP and SHMP updates. County EMAs are the primary
contributor of information from LHMPs used within the SHMP.

Drought Task Force

Meeting Dates: Summer 2020 to Fall 2022

The Drought Task Force, led by members of the state’s River Flow Advisory Commission, convened in Summer
2020 for the first time since 2016 and continued to meet monthly during times of significant drought impacts
through Fall 2022. The Drought Task Force is co-chaired by MEMA and USGS and brought representatives from
the National Weather Service, Maine Geological Survey, Maine Center for Disease Control, the Department of
Environmental Protection, and the Maine Public Utilities Commission. All community lifeline sectors are
represented in Drought Task Force and River Flow Advisory Commission meetings.

River Flow Advisory Commission

Meeting Dates: March (annually)

The River Flow Advisory Commission, which is co-chaired by the Maine Emergency Management Agency and
the United States Geological Survey, meets annually in March to facilitate communication of river flow data
between dam operators, river basin managers, and state and federal agencies. The Maine River Flow Advisory
Commission is composed of representatives from eight major river basin management operations, seven state
agencies, two federal agencies, and the University of Maine. This meeting is a crucial opportunity for
communicating with high hazard potential dam operators, who contribute information to river flow conditions.
As the HHPD program grows in Maine, these contacts will be the first to receive training and technical assistance.
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Technical Assistance to Jurisdictions

(2021 - 2025)

All sixteen of the county (multi-jurisdictional) LHMPs, the University of Maine System LHMP, and a number of
Tribal Plans are in the process of being updated by 2025. During this time, the state has provided technical
assistance through workshops, individual planning meetings, and individual plan reviews. After initial meetings
with planners, most of the draft section reviews were conducted through email and phone calls.

2.5 Resources used to Update the Plan

In addition to direct contributions by Mitigation Partners, the 2023 SHMP Update was developed utilizing input
from many resources that are referenced throughout the plan as footnote citations. Hundreds of resources were
used to improve the plan and cannot be practically listed here. However, there are a smaller number of resources
that were instrumental in the plan update process, and these are referenced here:

Maine State Hazard mitigation Plan — 2019 Update®!

Information obtained during preparation of 2018-2023 county LHMPs
Maine Won’t Wait: a Four-Year Plan for Climate Action??

Maine’s Climate Future: 2020 Update®®

Maine Risk Map*

Review of Maine Dam Safety records

Review of materials, reports and data provided by other agencies
Federal Disaster Declarations and Emergency Declarations for Maine
Review of New England and other approved state plans

HUhttps://www.maine.gov/mema/sites/maine.gov.mema/files/inline-files/State%20Hazard%20Mitigation%20P1an%202019%20Update_10.8.2019.pdf
12 https://www.maine.gov/future/sites/maine.gov.future/files/inline-files/MaineWontWait_December2020.pdf

13 https://digitalcommons.library.umaine.edu/climate_facpub/6/

4 https://experience.arcgis.com/experience/202ch7e1444c4881b44b7586136ef9e7/
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Section 3 — Risk Assessment

Stafford Act 44 CFR §201.4(c)(2)(i)-(iii)
3.1 Summary

The following section identifies, profiles, and assesses the vulnerability of the State of Maine to identified natural
hazards in compliance with 44 CFR 8§201.4(c)(2). The risk assessment is designed with an intent to capture all
best-available data and knowledge of probable natural hazards in the State of Maine; identify assets, community
lifelines, and socially vulnerable and disadvantaged communities that are potentially vulnerable to these hazards;
and report how current/projected changes in climate, development, and demographics may change vulnerability.
Maine’s climate, geography, demography, and infrastructure all influence the State’s risk to impacts from natural
hazards. The risk assessment provides a summary of identified hazards and vulnerabilities for the State of Maine,
followed by comprehensive hazard profiles and vulnerability assessments for each identified hazard. Justifications
are provided for all hazards not profiled in this Plan.

This Risk Assessment employs a spectrum of subject matter experts, data resources, historical events, potential
loss estimates, model projections, probability of occurrence, and GIS and statistical analyses to analyze natural
hazards that are most likely to impact Maine. The Risk Assessment is the foundation for determining an
appropriate mitigation strategy for the State of Maine. Stakeholders who contributed Risk Assessment
information and editing assistance are represented in Section 2 — Planning Process. Footnote citations link to
sources for all technical information.

Twelve natural hazard groups are profiled in this Risk Assessment. Of these, 9 are considered Tier 1 hazards and
3 are considered Tier 2 hazards. Tier 1 hazards hold a higher priority for assessment because they are historically
proven to pose risks to Maine communities. Tier 1 hazards include flooding, severe summer weather, tropical
cyclone, severe fall/winter weather, wildfire, drought, erosion, mass wasting, and earthquake. Based on
assessments by subject matter experts, all hazards except earthquakes are considered to be responsive to climate
change, making it more challenging to determine their future nature.

Tier 2 hazards currently pose a moderate risk to communities, but these may become more prominent with the
effects of climate change. Tier 2 hazards include forest pests, harmful algal blooms, and air quality (criteria air
pollutants and acid rain). These hazards were included based on assessments by subject matter experts and on
climate projections for Maine.

Table 3.1 shows general information for each hazard profiled in this Risk Assessment.

t Stafford Act 44 CFR §201.4: https://www.law.cornell.edu/cfr/text/44/201.4
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Natural Hazard Summary Table

Table 3.1: Hazard profile and vulnerability summary.

Locations

Hazard

7Flood

Inland and
coastal
flooding

Sea level

rise

Wind

Hail

Tornado

Storm surge

Hurricane
winds

Extratropical
cyclone

Winter
storm

Heavy snow

Ice storm

(approximate
area of state)

Low lying areas
across the state
(2,184 sq mi,
6.2%)

Low lying
coastal areas
(76 sq mi,
0.21%)

Statewide

Statewide

Statewide

Coastal areas
(115.7 sg mi,
0.33%)

Statewide

Statewide,
storm surge
limited to coast
(115.7 sq mi,
0.33%)

Statewide

Statewide

Statewide

Planning Extent/
intensity

100-500 year floods,
20% damage to
exposed structures

1.6 feet of sea level
rise projected for
2050, 100%
relocation for
exposed structures

Damaging 70 mph
gusts, 2% damage to
exposed structures

Damaging hail >1
inch, 0.2% damage to
exposed structures

EF2, 0.2% damage to
exposed structures

Category 2 Storm
Surge, 75% damage
to exposed structures

Category 2 winds:
100 mph, 130 mph
wind gusts, 5%
damage to exposed
structures

Similar to Category 1
Hurricane event, 75%
damage to exposed
structures

NWS Hazardous
weather criteria

6-8 inches in 24
hours

> 1/4 inch ice
accumulation

Number of
occurrences

55 since 1846

Incremental

~Annual

670 since 1950

17 since 1950

1-3 since 1842

1-3 since 1842

>200 since 1996

>400 since 1996

12 since 1996

Future
probability

Increasing due

to projected
increase in
precipitation

sea level rise is

increasing
coastal
flooding
occurrence

Potential
increase

Potential
increase

Potential
increase

Increase

Increase

Potential
increase

May increase
or decrease
depending on
location

May increase
or decrease
depending on
location

Potential
increase with
warmer
winters

State assets
(# assets*)

$17.93 (117)

$9.95 (24)

$16.4 (2,238)

$1.64 (2,238)

$1.64 (2,238)

$82.79 (71)

$41 (2,238)

$59.6 (28)

$0.83

$0.83

$14.95

Potential exposure, millions (2022 USD)

Local assets
(# assets*)

$10,511 (22,192)

$1,944 (3,454)

Severe Summer Weather

$6,600 (758,999)

$658.8 (758,999)

$658.8 (758,999)

Tropical Cyclone

$8,678 (16,768)

$16,470 (758,999)

Severe Fall/Winter Weather

$3,712 (6,725)

$0.43

$6.83

$196.90

Analysis
type

GIS asset-
hazard overlay

GIS asset-
hazard overlay

GIS asset-
hazard overlay

GIS asset-
hazard overlay

GIS asset-
hazard overlay

GIS asset-
hazard overlay

GIS asset-
hazard overlay

Historic event

Historic,
average of top
three events

Historic event

Historic,
average of top
three events
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May increase

Multi-county Similar to Wildfire of 2 in the last 250 with drought Historic, GIS
Wildfire wildfire (1/4 of 1947, 100% damage cars and reduced $301 (433) $62,143 (151,121) asset-hazard
state) to exposed structures y suppression overlay
capabilities

Drought

Similar to 2002 ; Agricultural
6 statewid

Drought Statewide drought, 25% crop Saewlde May become $0 $166.74 (25% crop Census loss
losses droughts in last  more extreme loss), 300 dry wells ol

85 years

Coastwide storm

Entire beach Expected to

Beach . o impacting all exposed . . $4.36 GIS asset-
erosion ;;c())tzsl;hne (2% of assets, 100% damage Unprecedented ': e(;rT:\S/ZIV\;iI;: (3 state parks) $753.1 (2,040) hazard overlay
to exposed structures
. Coastwide storm
Entire bluff ) - Expected to $27.7
Bluff . 0 impacting all exposed . . GIS asset-
erosion coastline (53% assets, 100% damage Unprecedented increase with (Structures and state $311.4 (803) hazard overlay

of total) sea level rise highway)

to exposed structures

Mass Wasting
May increase

. All reported landslide $42.4 .
. Statewide - state - or decrease . $69.2 (34.62 mi GIS asset-
Landslide sites, 100% damage Unprecedented . (21.2 mi state
and local roads 0 exposed structures depending on highway) local roads)  hazard overlay

location

Earthquake
Multi-county Large earthquake, . )
Earthquake  event (1/4 of 100% damage to Unprecedented ~ "\© Ché‘”g.f.'“ $720 (686)  $50.923(132533) Gd's asset
state) exposed structures probability azard overlay

Tier 2 Hazards

There is insufficient data to calculate the recurrence interval and impacts/losses to state and jurisdictional assets caused by forest pests. Negative
Forest pests impacts are expected for forest industries, inland/coastal tourism, and health impacts related to browntail moth.
Harmful
algal blooms  There is insufficient data to calculate the recurrence interval and impacts/losses to state and jurisdictional assets caused by HABs. Negative
(HABsS) impacts are expected for freshwater and marine tourism, human and animal health risks, shellfishing industry, and public water suppliers.

There is insufficient data to calculate the recurrence interval and impacts/losses to state and jurisdictional assets caused by air quality. Negative
Air quality impacts are expected for most of Maine, particularly urban centers, if a poor air quality event were to occur.

* Number of assets provided for GIS analyses only.
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3.2 Identification and Description of Natural Hazard Types

The SHMP Planning Team prepared Table 3.2 as an overview of all natural hazards that may impact Maine.
Please visit MEMA’s Maine Risk Map site 2 to access the geospatial hazard and asset data used to conduct this
analysis. To simplify the Risk Assessment, multiple hazards were grouped based on their similar characteristics
and seasonal co-occurrence. For example, the flood hazard profile group consists of multiple hazard types
(including inland, coastal, and flash flood) with each involving inundation but occur under different conditions
and/or unique flood drivers and mechanisms. Different hazard types tend to occur in the summer season are
included under the Severe Summer Weather group, while colder season hazards are included in the Severe
Fall/Winter Weather group. It is important to note, although these hazards could potentially occur at any time,
they have been grouped under the season in which they are most likely to occur. Despite their summer occurrence,
tropical cyclones are a unique hazard to warrant a separate hazard group from Severe Summer Weather.

Hazard profile groups are further organized under Tier 1 and Tier 2 classifications. Tier 1 hazards hold a higher
priority for assessment because of the historical proof to pose risks to Maine communities. Except for earthquakes,
all Tier 1 hazards are responsive to climate change. Tier 2 hazards currently pose a moderate risk to communities,
but these may become more prominent with the effects of climate change. The Risk Assessment includes 9 Tier
1 hazards and 3 Tier 2 hazards. A further 5 hazards are identified but not profiled for this Risk Assessment for
reasons explained below.

2 MEMA Maine Risk Map: https://maine.maps.arcgis.com/apps/mapviewer/index.html?webmap=eb8ec0935ce544dbaa80aec18c8dh785
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https://maine.maps.arcgis.com/apps/mapviewer/index.html?webmap=eb8ec0935ce544dbaa80aec18c8db785

Table 3.2: Maine Natural Hazard ldentification Summar
Hazard Profile Group

Type of hazard and base
mechanisms

Subject matter expert agencies and supporting resources

TIER 1 NATURAL HAZARDS

Flood Inland flood

NOAA, FMP, FEMA, County EMA, MGS, USGS, UMS

Coastal flood

NOAA, FMP, FEMA, County EMA, MGS, USGS, UMS

Flash flood NOAA, USGS, UMS, FEMA

Urban/surface water floods NOAA, USGS, FEMA

Tsunami NOAA, USGS

Dam failure MEMA Dam Safety
Severe summer weather Severe storms NOAA

High winds NOAA

Extreme heat NOAA, UMS
Tropical cyclone Tropical storm NOAA: NHC

Hurricane NOAA: NHC
Severe fall/winter weather Heavy snow NOAA

High winds NOAA

Blizzard NOAA

Sleet NOAA

Hail

Ice storm/freezing rain NOAA

Extreme cold NOAA, UMS
Drought Meteorological drought NOAA, Northeast DEWS, USDA, USGS, UMS, MGS, DACF

Hydrologic drought

Agricultural drought

Socioeconomic drought
Mass wasting Creep MGS, USGS, UMS

Rockfall

Landslides
Erosion Beach erosion MGS

Bluff erosion MGS
Fire Wildfire MFS

Urban fire

Air quality MEMA, DEP
Earthquake Tectonic earthquake MGS, USGS

Explosive earthquake

Collapse earthguake

Volcanic earthquake

Cryoseism/frost quake MGS, USGS

TIER 2 NATRUAL HAZARDS

Blight/infestation Invasive species/Forest pests MFS
Harmful Algal Blooms Freshwater and Marine DMR, DEP
Air quality Winter and summer MEMA, DEP
HAZARDS NOT PROFILED IN THIS PLAN
Subsidence USGS
Volcanic activity USGS
Avalanche USGS
Geomagnetic Storm NWS
Pandemic CDC

List compiled by Maine Emergency Management Agency — 2022
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3.3 Hazard Classification

Each Hazard Profile Group consists of one or more basic hazard mechanisms, which can occur as a part of several
other groups. Table 3.3 demonstrates hazard interrelationships and how each Hazard Profile Group shares these
different hazard mechanisms as primary, contributing, or consequential to the hazards. For example, heavy rain
and strong winds are primary mechanisms for severe summer weather, severe fall/winter weather, and tropical
cyclones. Also, there are several mechanisms that may contribute to a Hazard Profile Group but are not a primary
cause for the hazard. For example, mass wasting and erosion may be a consequence of heavy rain and multiple
flooding and earthquake mechanisms. Finally, there are other mechanisms that may “cascade” from or become a
consequence of a hazard profile group, though they are not a primary characteristic of the hazard. For example,
tropical cyclones are likely to cause multiple types of flooding classified under the Flood Hazard Profile Group,
while large mass wasting and earthquake events can trigger tsunamis classified under the Flood Hazard Profile
Group.




Table 3.3: Profiled Meteorological and Geological Hazards Sharing Mutual Potential Hazards

Hazard Group Severe . Severe . Nota
Tropical ) Mass . . Blight/ Not
Flood | Summer S fall/Winter | Drought e Erosion | Fire | Earthquake Infestation natural il
Hazard Mechanism Weather Weather hazard
Heavy rain
Inland flood
Riverine and lacustrine flood
Ice jam
Snowmelt

Coastal flood

High astronomical tide
Storm surge

Sea level rise

Waves

Flash flood
Urban/surface water floods
Tsunami

Dam failure
Thunderstorms
Lightning

Tornado

Hail

Strong straight-line winds
Extreme heat

Tropical storm
Hurricane

Heavy snow

Ice storm/freezing rain
Sleet

Extreme cold
Cryoseism/frost quake
Meteorological drought
Dry or warm snow drought
Hydrologic drought
Agricultural drought
Socioeconomic drought
Creep

Rockfall

Landslides

Beach erosion

Bluff erosion

Wildfire

Urban Fire

Tectonic earthquake
Explosive earthquake
Collapse earthquake
Volcanic earthquake
Forest pests

Air quality
Subsidence

Harmful Algal blooms
Avalanche

Volcanic activity

Primary mechanisms of hazard
Mechanisms that may
contribute to hazard
Mechanisms that may be
consequence of hazard

Maine Emergency Management Agency — 2022
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3.4 Process for Identifying Vulnerabilities in State Assets and Jurisdictions [$6.a.1.]

Each hazard profile and vulnerability assessment considers the most vulnerable assets in the State of Maine.
However, identification of vulnerable sites is no guarantee that future natural hazard events will damage these
assets. As the Mitigation Act of 2000 requires every jurisdiction to have a hazard mitigation plan in order to be
eligible for grant funding, and due to the large number of small Maine municipalities, it was decided to define a
“jurisdiction” in Maine as a county except in cases where it is possible to provide municipal or individual asset
scale details. Although county government in Maine is very small with few authorities, the preparation of county
plans was determined to be the best way to create a regional approach to creating these plans. All sixteen Maine
counties are eligible to apply for FEMA Plan Update Grants to develop multi-jurisdictional Hazard mitigation
Plans with participation from their communities. FEMA mitigation grants are offered through the BRIC and FMA
non-disaster programs, or when available, the HMGP post-disaster program 3. As of this writing, most County
Hazard Mitigation Plans are in their fourth version.

In 2022-2023, the State of Maine conducted a risk assessment, updating both the methodology and data from the
previous risk assessment conducted in 2018. The intent of this process was to provide emergency management
planners with a broad perspective on the hazards and threats that pose a risk to the State of Maine. The selection
of hazards and threats presented in the tool was derived from existing literature within the emergency management
community, to include the 2018 State Hazard Mitigation Plan. The methodology used in the risk assessment
process is based on the Code of Federal Regulations, Emergency Management Accreditation Program Standards,
and best practices in the field of risk assessment to include the assessment conducted in 2017 by the Rhode Island
Emergency Management Agency. Execution of this methodology was primarily virtual, leveraging the emergency
managers in each of the state’s (16) counties.

3.4.1 Geospatial Analysis of Assets and Known Hazard Locations

MEMA’s Natural Hazards Planner developed a geospatial workflow to identify the occurrence of geolocated
assets within areas known or projected to be exposed to the natural hazards identified within this Plan. Assets
include State owned or leased properties and insured contents, state road infrastructure, state and municipal
conserved lands, municipal road infrastructure, and a general assessment of building footprint locations (including
state, local, and privately owned assets of residential, commercial, and industrial class) across the state. The
overlay analysis does not take into account any pre-existing mitigation efforts at each site.

The hazard layers used in this assessment consist of public data that can be accessed through MEMA’s Hazard
Mitigation Plan Risk Assessment Map 4. MEMA encourages Maine communities to use this tool to assess their
own patterns of risk and inform their own Local Hazard Mitigation Plans in the future. Please refer to our list of
stakeholders in Section 2 — Planning Process, where we acknowledge the agencies and organizations that provided
the data for this assessment.

Locations for categorized assets were determined through use of the Maine E911 database. State assets were
geolocated based on address data and verified using satellite imagery. Building footprints were provided by
Microsoft’s Bing Maps database °. For Maine DOT assets, the primary focus was on stream crossings for inland
and coastal flood risks and road mileage for severe fall/winter storms.

¥ MEMA Mitigation Grants webpage: https://www.maine.gov/mema/grants/mitigation-grants
4 MEMA Hazard Mitigation Plan Risk Assessment Map: https://maine.maps.arcgis.com/home/item.html?id=eb8ec0935ce544dbaa80aec18c8dh785
% Microsoft building footprints database: https://www.microsoft.com/en-us/maps/building-footprints



https://www.maine.gov/mema/grants/mitigation-grants
https://maine.maps.arcgis.com/home/item.html?id=eb8ec0935ce544dbaa80aec18c8db785
https://www.microsoft.com/en-us/maps/building-footprints

Aggregate damage estimates for State assets are based on building replacement cost values provided for insurance
purposes by Maine Bureau of General Services. Aggregate damage estimates for the generic buildings identified
from footprint data are based on the average value per square foot for commercial, residential, and industrial
structures. Unfortunately, the building footprint data provided by Microsoft does not include zoning/classification
fields. To account for this, the relative proportion of zoning class was used to produce a weighted average price
per square foot for all building footprints in Maine (Table 3.4). The average square footage value is used to
estimate cumulative damages in dollar value for all building footprints that intersect the hazard layers used in this
Plan.

The “select layer by location (Data Management)” tool was used  Table 3.4: Building class types and relative proportion
in ArcMap to identify assets that are overlain by hazard layers, _usedto estimate average value (2022 USD)

: L Building CI % of US A |
These assets were tagged based on this condition and counted | = ° > | lildings e foot
toward the vulnerability assessment for each hazard profile | Residential 94.5% $210
described below. This data was aggregated by municipality and F%mm?r?ial géz’f ﬁgé

H H HH ndustrial .97/0
by county in order to provide a general sense of vulnerability at Average 100% 215

a more interpretable scale for the entire state.

Vulnerable asset value data is also rendered in kernel density maps providing the general location of potentially
vulnerable assets. Kernel density maps, or heat maps, provide an estimate of the total number of assets located
within a unit of area, and are useful for interpreting relative spatial differences in development and associated
vulnerabilities.

3.4.2 Disadvantaged communities Assessment

Disadvantaged community assessments were performed based on availability of information for disadvantaged
and/or socially vulnerable communities and their potential exposure in locations known for prominent natural
hazard occurrence (for example, flood plain maps published by the National Flood Insurance Program). The
objective of the assessment is to identify potentially disadvantaged communities who are disproportionately
impacted by natural hazards both historically and under future projections. The equity assessment then ties to pre-
existing mitigation capabilities directly assisting disadvantaged communities, to inform mitigation strategies to
ensure fair and just mitigation assistance determined by level of need.

The Social Vulnerability Index (SV19) is used for our assessment, a standard used by Federal Agencies to plan
assistance for disadvantaged communities. SVI is available at Census track resolution to identify intersections
between hazard occurrence layers and communities, with specific focus on those disadvantaged communities
identified with a SVI score of 0.6 or greater ’. Though Census Track SVI is broadly considered to be the best
available resource for a statewide equity assessment, it must be acknowledged the census track resolution is, in
many rural locations, not fine enough to provide a consistent assessment of disadvantaged and potentially
vulnerable communities. SVI analyses, therefore provides less accuracy in rural locations that compose the
majority of Maine by area.

6 Social Vulnerability Index: https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
" FEMA equity definitions: https://www.fema.gov/sites/default/files/documents/fema_equity-webinar-final_8-17-21.pdf
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3.4.3 Process Used to Analyze Information from County Risk Assessments

In the preparation of this Plan, all county Local Hazard Mitigation Plans were evaluated to determine the nature
of hazards and how they differed throughout the state, as well as the extent to which specific hazards contribute
to the overall statewide hazard risk. Flooding, Severe Fall/Winter Weather, Severe Summer Weather, and
Wildfires are considered the highest priority hazards for nearly all areas of Maine. The estimate of potential dollar
losses contained in this Plan was also obtained from each of the county plans. In general, the jurisdictions with
the highest potential damages are the ones with the most risk. Vulnerability assessments for jurisdictions
incorporate Local Hazard Mitigation plan data as well as many other resources cited throughout the plan.

The following paragraphs represent a composite summary of the findings from the various county plans as well
as the knowledge gained in the preparation of this Plan.

3.4.4 Tracking Development Trends in Hazard Prone Areas

Several resources are available for tracking general development trends in Maine. However, capabilities are
limited for tracking development trends specifically in known hazardous areas in Maine. Local governments are
responsible for documenting construction and septic installation permits and they may provide this information
to the State. For purposes of this plan update, MEMA utilizes satellite imagery data to identify specific overlaps
of development within hazard prone areas, such as Special Flood Hazard Areas. Other beneficial resources
include septic permit records, development trend assessments from Local Hazard Mitigation Plans, and data
from the US Census and American Community Survey.
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Flooding — Hazard Profile

TIER 1 HAZARD

3.5 Flooding — General Definition and Types of Events [S3.a., S3.b.]

Flooding is an overflow and inundation of water onto normally dry land as a result of: 1) the overflow of inland
or tidal waters, or 2) the unusual and rapid accumulation or runoff of surface waters from any source 8 The
following are types of flooding events experienced in Maine:

3.5.1 Inland Flood

Inland flooding occurs when moderate precipitation accumulates over several days, intense precipitation falls
over a short period, there is abundant runoff from spring snowmelt, a river overflows because of an ice or debris
jam or dam or levee failure, or a combination of these factors. The following flood mechanisms occur during
inland flooding:

Riverine Flood: A river flood occurs when water levels rise over the top of the riverbanks due to excessive rainfall
from low pressure systems, landfilling tropical systems, persistent nearly stationary thunderstorms over extended
periods of time, or a combination of snowmelt and rainfall along with ice jams °. Periodic overbank flow of
rivers and streams is a typical result of spring runoff in Maine. See “Location of River Basin” section for flooding
details.

Lacustrine Flood: Lacustrine or lake flooding occurs when the outlet for the lake cannot discharge the flood waters
fast enough to maintain the normal pool elevation of the lake. During a base flood event, normal increases in
water surface elevations on most Maine lakes and ponds range from 1 to 5 feet. However, in Maine there are
some examples where the base flood event will reverse the flow of the outlet stream. In such instances, river and
base flood elevations can rise more than 15 feet above normal pool. Maine’s mandatory shore land zoning and
floodplain management elevation requirements do much to mitigate lake and pond development by imposing
significant setbacks from the water’s edge. This type of flooding can impact private camps built near the water’s
edge. Though less common than riverine floods, there is documented damage from lacustrine flooding in
Aroostook County in 2018 10,

Ice Jam: Ice jams occur when warm temperatures and heavy rain cause snow to melt rapidly. Snow melt combined
with heavy rains can cause frozen rivers to swell, which breaks the ice layer on top of the river. The ice layer
often breaks into large chunks, which float downstream and often pile up in sharp river bends, shallow river
channels, mouths of tributaries, points where river slope decreases, and near narrow passages around other
obstructions such as bridges and dams. The channel blockage acts like a temporary dam causing the water to rise
rapidly behind the jam causing a rapid onset of upstream flooding. If the ice jam suddenly breaks, a torrent of
water is rapidly released downriver causing flash flooding below the jam location !!. Damages from ice jam
flooding usually exceed those of clear water flooding because of higher than predicted flood elevations, rapid
increase in water levels upstream and downstream, and physical damage caused by ice chunks. Moving ice masses
can shear off trees and destroy buildings and bridges above the level of the flood waters.

8 NWS Flood definitions: https://www.weather.gov/mrx/flood_and_flash

® NOAA definition of flood types: https://www.nssl.noaa.gov/education/svrwx101/floods/types/

10 Rains threaten major flooding along Fish River chain of lakes: https://thecounty.me/2018/05/02/news/rain-threatens-major-flooding-in-fort-kent-along-fish-river-
chain-of-lakes/

1 NESEC Ice Jam Definition: http://nesec.org/ice-jams/
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3.5.2 Coastal Flood

A coastal flood, or the temporary inundation of low-lying land areas along the coast, is caused by higher-than-
average astronomical tide and is worsened by heavy rainfall, storm surge driven by onshore winds (i.e., wind
blowing landward from the ocean), damaging waves, and sea level rise. Coastal flooding comes with two
significant components: an increase in still-water levels and storm surge. The typical high winds associated with
coastal storms exacerbate flooding by “pushing” more water toward land and increasing base water levels, or
still-water levels. Strong storms such as tropical cyclones or nor’easters can cause large damaging waves and
storm surges along areas of the coast of Maine. Fetch, or the distance the wind can blow over open water, is a
significant factor in the size of storm waves. The shape of the ocean floor just offshore is another variable. The
following flood mechanisms contribute to coastal flooding:

High Tide: High astronomical tides are produced in the ocean waters by the "heaping™ action resulting from the
horizontal flow of water toward two regions of the earth representing positions of maximum attraction of
combined lunar and solar gravitational forces 2. Low tides are created by a compensating maximum withdrawal
of water from regions around the earth midway between these two humps. The alternation of high and low tides
is caused by the daily (or diurnal) rotation of the earth with respect to these two tidal humps and two tidal
depressions. High astronomical tides are the highest levels that can be predicted to occur under average
meteorological conditions.

Storm Surge: Storm surge is an abnormal rise in water level in coastal areas, over and above the regular
astronomical tide, caused by forces generated from a severe storm's wind and low atmospheric pressure. Storm
surge is extremely dangerous because it is capable of flooding large coastal areas. Extreme flooding can occur in
coastal areas particularly when storm surge coincides with normal high tide, resulting in storm tides (see below).
Along the coast, storm surge is often the greatest threat to life and property.

Storm Tide: Storm tide is a combination of predicted astronomical tide and storm surge. It is the overall water
level achieved during a storm event and is usually measured at a tide gauge. For example, if a predicted
astronomical tide is 10 feet, and 4 feet of storm surge comes in on top of that high tide, the storm tide level would
be 14 feet.

Waves: Wind-driven waves, or surface waves, are created by the friction between wind and surface water.
Generally, the larger the fetch (or the distance across open water that wind can blow), the larger the wave height.
As wind blows across the surface of the ocean or a lake, the continual disturbance creates waves. As the wind
blows for extended periods of time and over large distances, the wave heights increase 3.

Sea Level Rise: Global sea level rise is an increase in the world’s ocean’s surface height due to two dominant
factors: volumetric increase and thermal expansion. Melting glaciers and land-based ice sheets, such as the
Greenland ice sheet, which are linked to changes in atmospheric temperature, can contribute significant amounts
of freshwater input to the Earth's oceans, increasing the volume of the oceans. Additionally, a steady increase in
global atmospheric temperature creates an expansion of sea water molecules, thereby increasing ocean volume
through thermal expansion. The Intergovernmental Panel on Climate Change Report estimates that the global sea
level rise was approximately 1.7-1.8 millimeters per year (mm/yr) over the past century, based on tide station
measurements around the world. Since 1993, satellites have measured average global sea levels and shown that
the rate has increased to about 3.3 mm/yr (ref: U. Colorado). Climate models show that sea levels will continue

2 NOAA tidal forces: https:/tidesandcurrents.noaa.gov/restles2.html
13 NOAA ocean waves definition: https://oceanservice.noaa.gov/facts/wavesinocean.html
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to rise, with the 2017 US National Climate Assessment concluding that it is very likely to rise between 1 and 4
feet by the end of the century. Relative sea level rise, or local sea level rise, refers to how the height of the ocean
changes relative to the land at a particular location. In Maine, there are four long-term tide gauges monitoring
local sea levels 14, 15, Long-term sea level trends in Maine indicate about half of the observed sea level rise has
occurred since 1990, and rates are generally at or slightly above global long-term and short-term averages. The
Maine Climate Council recommends managing for 1.5 feet of relative sea level rise by 2050 and 4 feet by 2100 6.
The Maine Geological Survey maintains a monthly Sea Level Rise Ticker and Dashboard for keeping track of
local sea level trends 7). over the past century, based on tide station measurements around the world, with
projected increased trends in sea level in the 20th Century based on global climate models.

3.5.3 Flash Flood

A flash flood is caused by heavy or excessive rainfall in a short period of time, generally less than 6 hours. Flash
floods are usually characterized by raging torrents after heavy rains that rip through riverbeds, urban streets, or
mountain canyons sweeping everything before them. They can occur within minutes or a few hours of excessive
rainfall. They can also occur even if no rain has fallen, for instance after a levee or dam has failed, or after a
sudden release of water by a debris or ice jam. Flash floods are very dangerous and destructive not only because
of the force of the water, but also the hurtling debris that is often swept up in the flow 28,

3.5.4 Urban/surface water flood

Surface water floods occur when an urban drainage system is overwhelmed, and water flows out into streets and
nearby structures. Flooding from surface runoff can happen within minutes or more gradually, while the level of
water is often shallow (rarely more than 1 meter deep). It creates no immediate threat to lives but may cause
significant economic damage *°. The combined sanitary and storm water systems that some urban areas installed
years ago cause flooding of sanitary sewerage when riparian or coastal floods occur. Runoff is increased due to
many impervious surfaces such as roof tops, sidewalks, and paved streets.

14 portland ME tide gauge: https:/tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?id=8418150

15 Eastport ME tide gauge: https://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?id=8410140

16 Maine Won’t Wait: https://www.maine.gov/future/sites/maine.gov.future/files/inline-files/MaineWontWait_December2020.pdf

7 Maine Geological Survey Sea Level Rise Dashboard: https://www.maine.gov/dacf/mgs/hazards/slr_ticker/slr_dashboard.html

18 NWS flash flood: https://www.weather.gov/mrx/flood_and_flash

¥ Three Common Types of Flood: https://www.zurich.com/en/knowledge/topics/flood-and-water-damage/three-common-types-of-flood
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3.5.5 Tsunami

A tsunami is a series of extremely long waves caused by a large and sudden displacement of the ocean, usually
the result of an earthquake below or near the ocean floor. This force creates waves that radiate outward in all
directions away from their source, sometimes crossing entire ocean basins. Unlike wind-driven waves, which
only travel through the topmost layer of the ocean, tsunamis move through the entire water column, from the
ocean floor to the ocean surface. Over 80% of tsunamis are caused by earthquakes on converging tectonic plate
boundaries. Other causes include landslides, volcanic activity, certain types of weather, and—possibly—near-
earth objects (e.g., asteroids, comets) colliding with or exploding above the ocean 2. Once a tsunami forms, its
speed depends on the depth of the ocean. In the deep ocean, a tsunami can move as fast as a jet plane, over 500
mph, and its wavelength, the distance from crest to crest, may be hundreds of miles 2%. All areas with elevation
less than 100 feet and within two miles of the coast could be impacted by a tsunami 22. However, based on
information obtained from the Maine Geological Survey, the chances of a catastrophic event impacting the Maine
coastline are minimal 23, Tsunami modeling from the University of Rhode Island 2* indicates the possibility of
5 to 6 meter waves along the coast of Maine if submarine landslides occur along the U.S. Continental Shelf.
Maine is relatively protected from distant tsunami sources in the Azores and Caribbean, but local submarine
landslides could produce waves reaching the coast of Maine.

3.5.6 Dam Failure/Breach [HHPD2]

Any malfunction or abnormality outside the design assumptions and parameters that adversely affect a dam’s
primary function of impounding water is considered a dam failure. Lesser degrees of failure can progressively
lead to or heighten the risk of a catastrophic failure, which may result in an uncontrolled release of the reservoir
and can have a severe effect on persons and properties downstream. Dam breaches can cause rapid and expansive
downstream flooding, loss of life, damage to property, and the forced evacuation of people. A dam breach has a
low probability of occurring, but with a potentially high impact 2.

2 NOAA tsunami definition: https://www.noaa.gov/education/resource-collections/ocean-coasts/tsunamis

2 KOMAR, P.D., 1996. Tidal-Inlet Processes and Morphology Related to the Transport of Sediments. J. Coastal Research, Special Issue No. 23, 23-45.

22 Cal OES Tsunami Fact Sheet: https://www.conservation.ca.gov/cgs/Documents/Tsunami/How-to-Survive-a-Tsunami.pdf

2 Maine Geological Survey Tsunami Page : https://www.maine.gov/DACF/mgs/hazards/tsunamis/index.shtml

2 Grilli, S., Grilli, A. R., Tehranirad, B., & Kirby, J. T. (2017). Modeling Tsunami Sources and Their Propagation in the Atlantic Ocean for Coastal Tsunami Hazard
Assessments and Inundation Mapping along the US East Coast. In Coastal Structures and Solutions to Coastal Disasters 2015: Tsunamis (pp. 1-12). Reston, VA:
American Society of Civil Engineers. https://personal.egr.uri.edu/grilli/COPRI15_sgrilli.pdf

% FEMA Dam Safety Awareness: https://www.fema.gov/sites/default/files/2020-08/fact-sheet_dam-awareness.pdf
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3.6 Flooding — Location of Hazard [S3.a.1]
All of Maine has locations that are susceptible to flooding from flood types listed above. Notable locations of
potential flooding by flood type are listed below (Figure 3.1).

General Flood Locations:
Special Flood Hazard Areas
and waterbodies with A
no digital FIRMs
Effective and Preliminary Maps
- Inundation Risk
- Inundation and Wave Risk o
B Vaterbodies with no DFIRM)
St. John '

Coastal o
St. Croix

o
L

Saco , 2 L WL

,
5
1

Androscoggin

Presumpscot &t

Kennebec

Penobscot /%Ny (Lo PN,

0 125 25 50 75 100
[ = eee— L

Figure 3.1. State-level overview of available resources for identifying flood locations in each major river basin. Visit FEMA’s National Flood
Hazard Layer Viewer to review flood occurrence in specific locations.
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Due to the nature of Maine’s geographic features, many of its rivers flow steeply from the mountains eastward
toward the sea. Rivers in mountainous regions tend to rise very quickly after heavy rainfall because of the gradient
of riverbeds and drainage areas. Generous precipitation (about 42.6 inches a year) contributes to the flood
potential. The low-pressure system over the seaboard and the tendency of some storms to follow one another in
rapid succession provide heavy, combined moisture. The nature of Maine’s geography, geology and hydrology is
such that flooding is usually fast rising but of short duration (Figure 3.2).

With five major rivers, more than 5,000 streams and brooks, 6,000 ponds and lakes, and 3,500 miles of coastline,
water abundance is one of the state’s most valuable natural resources as well as its primary hazard. Maine’s
geography and climate are critical factors which affect the flows of these water bodies.
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Figure 3.2: National Risk Index map of riverine (left) and coastal (right) flooding risk by census track in Maine. Though these maps indicate risk,
rather than simply the occurrence of floods, the general location of historic flooding is captured by the “relatively moderate/high” census tracts.
https://hazards.fema.gov/nri/map#

3.6.1 Location of Riverine/Riparian Flooding

Some of Maine’s rivers have overflowed many times, but recent flooding has caused increased damage because
of the extensive development and denser population of the floodplains. For example, the floods of 1896 and 1936
were more severe but much less destructive than the flood of 1987 %, By the late 20" century, a much larger
population was living and working in the floodplain areas and more people, businesses and infrastructure were
affected. Maine’s susceptibility to flooding is further exacerbated by the wide-ranging weather variables as
discussed in the climate section. Due to seasonal (and regional) factors such as heavy rains, rapidly melting snow
pack and/or ice jams, major flooding most frequently occurs between December and May. The most flood prone
months are April, January, and March respectively. Floods can also be caused by hurricanes or any other
hazardous event involving heavy and/or sustained rainfall. Flooding often occurs along the state’s major river
basins, outlined below. The most vulnerable of Maine’s rivers are the Kennebec and Androscoggin. Refer to
MEMA'’s Risk Assessment Map 2’ to view specific locations susceptible to flood.

% Flood of April 1987 in Maine; US Geological Survey Water-Supply Paper 2424: https://pubs.usgs.gov/wsp/2424/report.pdf
2 MEMA Risk Assessment Map: https://maine.maps.arcgis.com/apps/mapviewer/index.html?webmap=eb8ec0935ce544dbaa80aec18c8db785
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Androscoggin River Basin

The Androscoggin River Basin runs 169 miles from its Umbagog Lake source in Errol, New Hampshire to its
mouth at Merrymeeting Bay near the borders of Cumberland, Lincoln, and Sagadahoc Counties. The
Androscoggin River Basin drains from the western boundaries of Maine and New Hampshire. While it drains less
area than the Kennebec River Basin, the river has a more rapid fall (1,245 feet from its source) with an average
slope of almost eight feet per mile. The river’s steep slope has historically attracted mill-based industries and
towns such as Livermore Falls, Lewiston, Auburn, Lisbon Falls and Topsham along its course. Before offshore
outsourcing, the mills manufactured products as diverse as paper, textiles, and shoes. Floods have historically
been severe in some of the downtown locations where development was extensive, particularly in Oxford County
which has been the most vulnerable to floods in the last 36 years. After major ice jam flooding in December 2003,
the Town of Canton located in Oxford County applied for, and won a $3 million FEMA Pre-Disaster Mitigation
acquisition/demolition project. Due to the proximity of the river to Oxford County, York County, and the state of
New Hampshire, mutual aid agreements have been established to emphasize cooperation across emergency plans.

Kennebec River Basin

The Kennebec River Basin occupies approximately 5,900 square miles of southwestern Maine. The river basin
originates at Moosehead Lake and flows south approximately 145 miles to Merrymeeting Bay. The Kennebec
River joins the Androscoggin River in Merrymeeting Bay before exiting to the ocean at Fort Popham. The upper
two-thirds of the basin are hilly and mountainous and the lower third of the basin has gentle topography
representative of a coastal drainage area. Major communities in this basin include Bingham, Anson, Madison,
Norridgewock, Skowhegan, Waterville, Winslow, Augusta, Hallowell, and Gardiner. Storage dams, such as
Wyman Dam in Somerset County, control the upper part of the Kennebec River Basin, and the basin below the
dams is largely uncontrolled affecting communities built extensively in floodplains. Notably, the lower third of
the river basin is also relatively susceptible to tidal influence as far north as Augusta.

Presumpscot River Basin

Sebago Lake is the source of the Presumpscot River which drains into Casco Bay in Portland, 26 miles
downstream. The basin includes some area to the north of Sebago Lake, and the terrain across the basin is
generally hilly. While the Presumpscot River Basin covers a small geographic area, it is home to some of the
highest population density in the State of Maine.

Penobscot River Basin

The Penobscot River Basin runs 105 miles from its source at the confluence of its east and west Branches in
Medway to its mouth in Penobscot Bay. With a land area of 8,570 square miles, the Penobscot River Basin drains
almost as large an area as the Kennebec and Androscoggin Rivers combined. It drains a large portion of the north-
central part of the state from the Canadian border to Penobscot Bay. It includes most of Maine’s pristine bogs and
ponds and includes Baxter State Park near its center. A system of upstream dams, the relatively gradual fall of
the river averaging only three feet per mile, and the presence of extensive wetlands in the eastern part of the basin
have in the past prevented massive floods. The Piscataquis River in the upper part of the basin, however, passes
through a series of small communities with many downtown areas vulnerable to spring flooding. The Kenduskeag
River flows through Bangor and joins the Penobscot in the downtown area. It has occasionally caused
considerable flooding damage to Bangor’s downtown.
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Saco River Basin

With a land area of 1,700 square miles, the Saco River Basin has approximately a quarter of the drainage area of
the Kennebec River but no upstream storage dams. The Saco Basin is generally described as embracing all of
York County, as well as most of Cumberland County, and the southern portion of Oxford County. The Saco River
runs 75 miles from Crawford Notch in New Hampshire to Biddeford. Several small rivers with small exclusive
basins comprise this area. It includes small rivers like the Kennebunk, Mousam, Presumpscot, Royal, Ogunquit
and the Maine portion of the Piscataqua and Salmon Rivers. Many of the smaller rivers such as the Mousam have
experienced significant flooding in recent years.

St. Croix River Basin

At 1,650 square miles, the St. Croix River Basin has as much drainage area as the Saco River Basin, but it is
controlled by upstream storage dams. The Saco, St. Croix, and St. John rivers do not have the extensive floodplain
development of the Kennebec and Androscoggin Rivers. The St. Croix River runs 71 miles from the
Chiputneticook Lakes to Passamaquoddy Bay and serves as the international border between Maine and Canada.
The basin includes the area known as “Down East”. Most of the basin is subject to tidal influence, but it is also
comprised of many smaller rivers such as the Dennys, Pleasant, Machias, Narraguagus and Union Rivers. This
area has historically been sparsely populated but has experienced increasing pressures for development. Most
flood damages in this basin are due to infrastructure rather than residential and commercial structures.

St. John River Basin

The St. John River Basin includes portions of Aroostook, Somerset, Piscataquis, and Penobscot Counties. The
river basin drains 1,650 square miles from a vast area in both Canada and northern Maine. The St. John River
runs 420 miles and has a considerable drop in elevation in the upper section followed by generally flat topography
with rolling hills. The state’s only National Scenic Waterway the Allagash, which forms the headwaters of the St.
John basin, is world renowned for its wilderness canoeing. The St. John forms Maine’s northernmost border.
Because of the wide channel and steep banks, the main stem of the St. John River has relatively moderate flooding.
Some tributaries of the St. John, such as the Aroostook River, are prone to flooding. There is, however, very little
development at risk in the St. John Basin. Maine’s two most significant levees, Fort Kent and Fort Fairfield, are
in this basin. The Fort Kent levee was built in the late 1980’s, and has since seen numerous updates. The Fort
Fairfield levee was built in 2001. In 2008, a flood on the Saint John River came within three inc