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Executive Summary
Climate change has become a problem that can no longer be ignored. This kind of change

is caused by a natural variability, a large event that shifts weather patterns, and as a result of
human activity. Climate change is a global problem that causes shifts in weather patterns,
temperatures, and atmospherics pressures in an area. Over the past few decades, disasters such as
droughts, tornadoes, hurricanes, and heat waves have increased in both intensity and frequency.
Shifts in an area’s normal climate are the causes of these harmful changes. This increase in
natural hazards affects human infrastructure and economics as well as cause injury and death in
communities.

In coastal communities such as those of Massachusetts, natural hazards and climate
change can have a drastic impact. These communities have been seeing an increase in sea level
rise, flooding, and coastal erosion that are harmful to residents and industry. In order to
encourage these communities to prepare for these events, the Disaster Mitigation Act of 2000
was implemented by the federal government. This act encourages communities to create hazard
mitigation plans to help them prepare for potential hazards. Both the Federal Emergency
Management Agency (FEMA) and the Massachusetts Emergency Management Agency
(MEMA) encourage the coastal communities to do this by providing them with grant and
funding rewards that can help them protect their towns if they complete and approve this plan.
FEMA and MEMA are also interested in having communities incorporate long term plans to
mitigate climate change within the already existing hazard mitigation plans.

These agencies provide resources and examples of how to draft a hazard mitigation plan
for communities. FEMA and MEMA set certain requirements that must be met in these plans
that include hazard protocols during and after hazards, as well as pre-disaster plans which take
precautions to limit the amount of damage that can be done. These plans are made by committees
of town officials, such as the town planner, emergency management director, water and sewage
director, and others. In order to create a plan, FEMA and MEMA suggest that communities first
organize their resources, determine where their community is most at risk, then create the plan,
and find the best methods for countering those risks with the resources available to them.

This process is not easy for many communities though. They face many problems

stemming from a lack of time, personnel, resources, public support, funding, knowledge, and



even conflicting agency policies that they have to work around. As a result of these barriers,
sometimes the plans are not created as effectively or timely as they could be. However, we also
found that when a community has a unique facilitator, such as a champion to push the plan, a
good economic standing, or good relationships with outside organizations, in any of these areas it
is a great help for creating a plan.

The goals of this project were to identify the barriers and facilitators associated with
creating a hazard mitigation plan as well as to identify the factors that promote considerations of
climate change impacts into hazard mitigation plans. This study was conducted in three
Massachusetts communities, Salisbury, Marblehead, and Westport. We accomplished these goals
by:

e Selecting three Massachusetts coastal communities that demonstrated varying levels of

hazard mitigation plan completion.

e Familiarizing ourselves with the current status of hazard mitigation planning in each

selected case study.

e Conducting interviews with town officials involved in the hazard mitigation planning

process in each selected community.

e ldentifying the barriers and facilitators to creating hazard mitigation plans with

considerations for climate change in these case studies through analysis of the interviews.

We selected the towns of Salisbury, Marblehead, and Westport because they each had
different industries, incomes, and were at different points in the planning process. Salisbury had
completed a plan in 2008 and had the lowest income with summer tourism as a primary industry.
Marblehead had an expired plan from 2005 and was looking to hire consultants to begin a new
plan. They had the highest income and were considered a resort community. Westport did not
have a federally approved plan but were currently in the process of creating one in-house. They
had a mid-range income and their primary industry was farming. For Salisbury and Marblehead
we familiarized ourselves with their past plans before and during the interviewing process.

For each town we contacted four or five potential interviewees who were part of the
hazard mitigation planning committee. We used the grounded theory approach to conduct our

interviews, which involves not forming a hypothesis beforehand and instead analyzing the data



first and forming conclusions just from that. By using this method, we were able to conduct our
interviews without the intention to steer the interviewees toward any one area we thought could
be problematic, instead having them tell us what they found to be barriers.

In order to identify the barriers, we first extracted and labeled quotes from our interviews
accordingly with the associated barriers or facilitators. Through our interviews, we noticed that
these communities did not explicitly incorporate a climate change section into their plans. This
was because they had many problems in just creating the plan and did not have time and
resources to add in something extra and not urgent. The barriers and facilitators we found in the
creation of the plan were separated into the groups:

e Access to experience and knowledge
e Available funding

e Resources and time

e Perceived importance

e Coordination and communication

e Climate change.

For access to experience and knowledge, we found that staff information, public knowledge,
and outside expertise were the most important factors. Not having information available for staff
and public use can slow down the planning process or even make some proposals less effective
than they could be. In the same way, if the staff is not experienced with the planning process,
creation of a hazard mitigation plan can become significantly more difficult and time consuming.
This can be remedied by access for communities to a database with all the studies and resources
available to them, experienced members and consultants available to work on the plan, or direct
communication with MEMA and FEMA staff members who are willing to work with
committees.

Access to funding was also very important for communities. Many of the communities do not
have enough funding in their towns to hire consultants or obtain other resources to help with the
planning process. Grant funding is one way in which these communities are able to receive
money. However, grants can be competitive and the communities may not know they exist nor
have the time to apply for one. An easy to access database that listed the grants and their

requirements may help to educate the communities on their options. It is also beneficial for



communities to create strong relationships with outside organizations that share the same
interests and can provide them with funds for projects or planning.

Having a staff and resources that are readily available is necessary for creating a plan. For
many who work on the plan, it is not their only responsibility, and so they must prioritize and
make time for the hazard mitigation plan. Since the staff on the committee is relatively small to
begin with, this can be a problem. Hiring additional staff to work solely on the plan is not a good
alternative as the plan is only updated every few years. Individuals on the staff who act as
champions for the plan will keep the others working on the plan so that it can be completed and
given the attention it needs. However, many towns do not have such champions. In these cases
outside consultants can provide this drive since their jobs is solely to help on the plans. If
MEMA and FEMA could help provide affordable consultants to communities, the planning
process could be much smoother.

The hazard mitigation plans in general are not seen as a high priority for many town
officials. Since these plans have such a long timeline and there is no specific time that the
communities should expect the next storm, neither the public nor the staff view the planning
process as urgent. As a result, many hazards are not addressed until after they have already
damaged the town. In their own way, these hazards can themselves facilitate the creation of
hazard mitigation plans since they encourage the town to plan ahead for the next one. However,
educating the staff or citizens would be a safer way to encourage this. If MEMA or the
community can raise awareness of the potential risks associated with not having a plan before a
disaster then they may be able to motivate them to raise the hazard mitigation plan as a priority.

Having strong communication with outside agencies and between internal departments is
very helpful for creation of this plan. If the committee members disagree on topics to be
included, it can cause a standstill in the planning process and increase its difficulty. However,
even though our literature review marked this as a common problem, our case studies’
committees all worked well together and therefore, did not have this problem. We did find that
connections to outside agencies like FEMA, MEMA, MasDEP or the Army Corp of Engineers
were very useful to those working on the plan. If the communities have good relationships and
reputations with these agencies, then it is much easier for them to get funding from them or

receive their help in creating proposals and obtaining studies. Therefore, it can very useful for



communities to find organizations that share their interests and keep up good communications,
even when they do not currently need their help.

Incorporating climate change was one of the hardest things for communities to do in
their hazard mitigation plan. Even though it is something that FEMA and MEMA would like to
see in plans, climate change considerations are not required for the plan. There are many other
requirements for the plan, and so communities tend to focus on those and leave out sections that
are seemingly optional. Climate change is also a widely debated topic that is not considered an
issue by all, so it can be problematic to try to incorporate it into something of this magnitude.
However, if MEMA were to make these considerations a requirement for hazard mitigation plan
approval, then the communities would be more inclined and required to consider this issue and
do what they needed to in order to plan for it.

Being able to understand and face these barriers will greatly benefit communities and
hopefully allow them to create a hazard mitigation plan quickly and more efficiently. If the
hazard mitigation planning process becomes less of a challenge for communities, they may also
be more inclined to take the time to at least consider how climate change is affecting them and
what can be done about it.



Abstract

Our project’s purpose was to identify the barriers associated with creating a hazard
mitigation plan with considerations for climate change, specifically for Massachusetts coastal
communities. The scope included research interviews conducted with knowledgeable officials in
three towns, Salisbury, Marblehead, and Westport. We determined that the most important
factors to including a climate change section were experience and knowledge among planners,
properly prioritized funds, staff availability, individual’s perceptions on given issues, and proper

coordination and communication between all parties.
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1. Introduction
Climate change has been affecting weather and contributing to the increase in magnitude

and frequency of climate related disasters within the past few decades according to scientists
(Douglas, 2004, p.203; Frumhoff, 2007, p. 419; Burroughs, 2001, p.136; McKibben, 2009, p.
34). These disasters include droughts, tornadoes, hurricanes, and heat waves, causing significant
impacts like sea level rise, flooding, and coastal erosion (Burroughs, 2001, p. ix). These disasters
and their impacts cause injury and death as well as significant damage to infrastructure. For
example, buildings can be damaged by flooding or other disasters, while temperature and
humidity changes easily affect aspects of a community’s culture, like recreational patterns and
health (IPCC, 2007).

In Massachusetts, coastal communities are vulnerable to many hazards, such as
hurricanes, coastal erosion, and sea level rise. During the Mother’s Day Storm of 2006, an
extreme weather event in the New England area, Massachusetts required $70 million of aid from
state and federal agencies within the first four months of the event (Douglas, 2004, p. 215). As
the frequency of storms and other extreme weather events increase, the impacts, and
subsequently costs resulting from damage to infrastructure and human life will only be amplified
by climate change. It is expected that there will be a loss of one meter of coast for every
centimeter in sea level rise (Day, 2004, p.24). In some places, the rate of erosion is significantly
higher, such as the south shore of Martha’s Vineyard which loses 1.7 meters per year
(Broulliette, 2008, p.351). There are also increases in the frequency of coastal storms. It is
estimated that urban locations are in more danger of these storms due to their high density
populations (Leichenko, 2010). One study of Boston warns of the potential destruction the city
faces in the coming years due to increased storm strength and flooding (Kirshen, 2008).

In order to encourage coastal communities to prepare for natural hazards, the federal
government has enacted legislation encouraging the implementation of hazard mitigation plans
known as the Disaster Mitigation Act of 2000 (Public Law 106-390). The Massachusetts state
government has created a state hazard mitigation plan, which encourages municipalities to draft
their own customized mitigation plans that address local hazards and disaster risks. It does this
by increasing awareness about the safety and the cost benefits of hazard mitigation plans, as well



as providing resources and examples on how to draft disaster mitigation plans (Commonwealth
of Massachusetts, 2010).

Many communities have succeeded at creating hazard mitigation plans, and some have
included considerations for climate change. The Federal Emergency Management Agency
(FEMA) and the Massachusetts Emergency Management Agency (MEMA\) are now also
encouraging communities to include a section in their hazard mitigation plan that considers
climate change adaption and ultimately creates long term solutions. Communities create these
plans with input from the public, effectively utilizing time and resources, and other planning
methods while still taking into consideration the requirements set by FEMA and their fiscal
limitations. Despite FEMA and MEMA guidance, there are communities that still have
significant difficulties creating their hazard mitigation plans. In some situations, communities
that have created their hazard mitigation plan do not include the potential effects of climate
change due to even further difficulties. Studies have suggested that a variety of barriers ranging
from social, economic, institutional, and individual perception are the causes of these difficulties
(NOAA, 2010; Bond, 2009; Hallegatte, 2010; Reddy, 2000; Schneider, 2002).

These barriers, which prevent Massachusetts coastal communities from creating hazard
mitigation plans and including climate change within those plans, need to be more carefully
understood. Currently, there is little information regarding such a specific geographic area and
most studies are generalizations of problems that are experienced. The causes for the barriers’
existence must be understood in order for them to be overcome. Those factors that assist in the
inclusion of climate change adaptation planning, or what we call “facilitators,” also need to be
better understood in order to achieve the successful completion of plans.

The goals of our project were twofold: 1) to identify the barriers to creating hazard
mitigation plans and 2) to identify the factors that promote consideration of climate change
impacts in hazard mitigation plans. We investigated various coastal communities in
Massachusetts to identify which would be the best to study in order to understand these barriers
and facilitators. Some considerations for which towns to study included their current status and
contents of their hazard mitigation plans, local economies, and level of exposure to hazards. We
then contacted and conducted interviews with local officials, delving into the nature of their
difficulties and successes. The interviews served to establish the perspectives of those involved

in the planning process in order to understand their interests and concerns regarding these plans



in terms of the community. Through this process, we were able to identify these barriers and
facilitators. The main barriers related to a lack of staff manpower, motivation, and interest to
dedicate to hazard mitigation plan. The most helpful facilitators included grant funding for

planning and a champion willing to push until the plan is created.



2. Background
A successful hazard mitigation plan is one that minimizes economic, infrastructure, and

human losses causes by natural hazards. Unfortunately, there are barriers that prevent planners
from creating the most successful plans that include considerations for climate change. On the
other hand, certain cases are facilitators: factors that help advance the planning process. In order
to study these factors, we must first know something about the situation at hand. The first section
of this chapter will discuss climate change and its causes, moving into the hazards associated
with the Massachusetts coast in the second section, delving into how plans are created to respond
to general hazards in the third section, and finishing by discussing potential barriers and

facilitators to the plan in the fourth section.

2.1 Climate Change
Climate change, in a simple definition, is a significant and lasting change caused by

either natural variability or as a result of human activity that affects weather patterns,
temperature, atmospheric pressures and other factors associated with an area’s climate (Parry,
2007). This change can be regional or global and can take ten years or a hundred to fully
manifest. This phenomenon is global and can cause unexpected and drastic effects that would not
be in the public’s best interest to ignore. In the following sections, we will discuss what causes

climate change and its effects.

2.1.1 Causes of Climate Change
The earth’s climate is composed of a variety of cycles, from the ocean currents to the

concentration of gases in the air, that all relate back to one another. When there is a change in
one cycle, all of the others are affected by it. Fluctuations in these cycles within the natural
system coupled with the effects caused by human activity have all contributed to recent changes
in the global climate.

The Earth’s temporal climate is intimately linked to its biological systems. The
fluctuations of atmospheric components, such as carbon dioxide and nitrogen, are dependent on
the interactions between these gases and living material as part of the natural cycle. The
concentration of atmospheric components is a critical factor in defining the climate. This is
because the concentration of different gasses in the atmosphere can change how it accepts the
solar radiation that heats the earth. For instance, when organic materials collect underground and

4



form coal and oil, the levels of gases like CO, in the atmosphere are depleted (Burroughs, p.85-
86). Examples of these fluctuations can be seen over Earth’s long history. The high carbon
dioxide levels of the prehistoric Earth, which were essential in maintaining that climate, have
decreased significantly since the Cretaceous period (Burroughs, p.225). During this period it is
estimated that carbon dioxide levels were “four to ten times current levels,” the decrease of
which has had a general cooling effect on the climate, making it much more suitable for today’s
human life (Burroughs, p.85-86).

The fluctuation of atmospheric gases has been altered and influenced by both human and
natural factors. The most common of these influences is the release of extra carbon dioxide
emissions into the atmosphere. It is “more than 90 percent certain” that these carbon dioxide
emissions have caused “the most observed increase in global average temperature since the mid-
20" century” (IPCC “Summary”, 2007, p.10). Increased amounts of carbon dioxide, is typically
associated with use of fossil fuels and use of built infrastructure. Rises in other emissions, such
as methane and nitrous oxide, are attributed to agriculture. The orbital variation of the earth and
changes in the intensity from the sun both contribute to the additional release of carbon dioxide
into the atmosphere. However, these are only minor fluctuations that take centuries to be fully
realized (Florides, 2009, p. 394).The rise of these gases cause a general heating of the
atmosphere, which increases the rate at which ice caps melt, altering ocean currents and raising
sea levels (Farber, 2007). This trend is illustrated in Figure 1.
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Figure 1 — Mean Yearly Global Surface Temperature in Relation to Temperature in Years 1951-80, From
1880 to 2006, From (Hansen et. al, 2006)



Ocean currents play a big part in climate regulation by transporting energy to higher
latitudes; this allows varieties of climate types to exist without any of them becoming too
extreme (Burroughs, 2001, p.207). Since the currents play a big part in regulating climate, any
major change in the patterns of these currents can affect the climate, causing simple temperature
change or a complete shift in the climate type of an area (Burroughs, p. 207). The rise in
atmospheric temperatures has resulted in melting ice sheets, which then collapse into the ocean.
This significant increase in water volume and water temperature has resulted in changing ocean
currents (Burroughs, p.207, 217).

2.1.2 Impacts of Climate Change
When variations in factors that regulate climate occur, many natural hazards can increase

in frequency and severity, in turn having social, economic, and institutional consequences. In the
following sections, we will discuss the impacts on weather, temperature, and sea level and how

those affect the greater human community.
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The map shows the percentage increases in very heavy precipi-
tation (defined as the heaviest 1 percent of all events) from 1958
to 2007 for each region. There are clear trends toward more very
heavy precipitation for the nation as a whole, and particularly in
the Northeast and Midwest.

Figure 2-The Percent Increase in Heavy Precipitation in the US
(United States Global Change Research Program, 2007).



2.1.2.1 Weather Related Impacts
Climate is related to the long term trends of the weather for a given area, whereas

weather is the collection of specific events that occur in the natural environment (“Weather”,
2012). As a result of the changing climate, weather related events like hurricanes, tropical
storms, and tornados have increased in frequency in recent recorded history. The intensity of
weather related hazards, including mere rainfall has increased, as seen in Figure 2. The Pentagon
released a report in 2003 forecasting “violent storms across Europe, megadroughts across the
Southwest United States and Mexico, and unpredictable monsoons causing food shortages in
China” (IPCC, 2007). It costs the United States billions of dollars every year to respond to
hazards like these. As the severity of these hazards increase, it becomes more costly to repair and
recover following each weather related catastrophe (Apportioning, 2007).

2.1.2.2 Temperature Impacts
Temperature changes in the global climate can be seen in the atmosphere and in the

oceans. These changes have been severe enough that in 2007, enough ice melted in the Arctic
Ocean to open up both the Northeastern and the Northwestern passages around the Arctic. This
kind of melting was not predicted to happen until the late 21% century (McKibben, 2009). Due to
this rapid melting, the sea level will begin to rise. This can pose a large threat to coastal
communities, as we will discuss in the section 2.2.

Besides raising the sea level, climate change can have a serious effect on the biological
world. The Intergovernmental Panel on Climate Change (IPCC) found evidence that recent
temperature increases have had negative effects on physical and biological systems, and human
health (IPCC, 2007). As a result of the different physiology of certain plants and animals,
changes in temperature can affect whole ecosystems and impact what types of biological species
can reside there. For example, plankton is an organism that has different forms, each of which
lives in different climate conditions. In fact, by studying these organisms, one can determine the

changes in an area’s temperature over millions of years (Burroughs, 2001, p.75).

2.1.2.3 Sea Level Rise
Sea level rise is a serious concern associated with climate change. Besides the

contribution from melting ice caps, water experiences thermal expansion when heated, and so the

volume of the same amount of water is increased. Seawater absorbs more than 80% of the heat



that is added to the climate system, which causes the overall temperature of the oceans to rise in
depths of up to 3000 meters (Farber, 2007). Rising sea levels “result in loss of coastal lands,
inundation of some estuary systems with salt water, salt water intrusions into some drinking
sources, and increased exposure to flood damage” (Farber, 2007). Coastal communities are
directly affected by hazards like erosion and sea level rise. These impacts can be devastating
because over half of the United States population lives in a coastal area (NOAA, 2011). Since
this is such a major percentage of the overall U.S. population, there are major potential
consequences of sea level rise that can cause a large amount of destruction and loss (Davidson,
1999).

2.2 Massachusetts Coastal Hazards
Coastal communities of Massachusetts have experienced their share of natural hazards

and weather related disasters and have been able to survive them in the past. Unfortunately, as
climate change becomes a more significant issue, the hazards have grown more frequent and
dangerous, and their consequences are more severe. Good planning is necessary to mitigate their
destructive impacts (MEMA, 2010, p.13). Natural hazards cause problems that include large
material losses, destruction of essential infrastructure, and the deterioration of public health
services, all culminating in significant economic costs for the federal and state governments
(Douglas, 2011, p. 203). For instance, Hurricane Bob swept through New England in August of
1991, causing damage to the entire Commonwealth. It caused erosion on Cape Cod, flooding
along the coast, 8 deaths, and $1.5 billion dollars spent on recovery efforts (Ashton, 2008, p.729;
Henson, 1995, p.12). Among the coastal hazards of most concern in the state are nor’easters,
hurricanes, flooding, and erosion. These hazards can have a sequential relationship. For
example, storms cause flooding, which in turn causes an increased rate of erosion. Erosion can

also occur from routine tidal forces.

2.2.1 Nor’easters and Hurricanes
Nor’easters are powerful storms characterized by their strong northeastern winds. They

typically occur during the winter and create surges on the coast equal to minor or near miss
hurricanes (Ashton, 2008, p.723). The impacts of these storms can include massive damage to
property due to strong winds, especially along the coast (Douglas, 2011, p. 215). As climate
change becomes more apparent, the frequency of these storms has become more apparent as well

(Douglas, 2011, p. 216). In a study that linked global emissions of carbon dioxide to this increase
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in nor’easter storm frequency, scenarios were created to determine the future likelihood of these
storms. Storms such as a 100-year storm, characterized by its stronger winds, greater amounts of
rainfall, and general power of destruction, are also increasing in frequency (Kirshen, 2008, p.
438). Even if the level of emissions is reduced from its current level, the likelihood of a 100-year
storm, one whose probability to occur is one in every 100 years, in Boston has been reduced to
occurring everyl5 years instead of 100 . If these emissions are heighten, the likelihood of this
kind of storm occurring reduces to once every 5 years (Kirshen, 2008, p. 446).

Hurricanes have also become a significant issue for the people of the Northeast (Henson,
2010, p.12). Already, hurricanes have exposed parts of the northeast that are vulnerable to
intense and destructive weather (Ashton, 2008, p.723). Three threats caused by hurricanes are
coastal inundation caused by storm surges, increased flooding, and widespread wind damage
inland (‘July’, 2007). Massachusetts has the unfortunate position of being susceptible to each of
these hurricane threats due to its size and location (‘July’, 2007). It is expected that the frequency
and intensity of hurricanes will increase in the northeast with the increasing variability in annual
weather trends and increased sea-surface temperature resulting from climate change (Ashton,
2008, p.723).

Not only are communities visited by these terribly destructive storms, but they also
expect higher amounts of general rainfall a year, especially in the eastern Massachusetts area
(Douglas, 2011, p.210). The American Society of Civil Engineers has studied the maximum
annual rainfall and determined that Massachusetts and New Hampshire have been experiencing a
higher magnitude of extreme precipitation since 1970 (Douglas, 2011, p.210). Towns and their
residents used to be mainly concerned with just the larger scale events. In light of these data,
they must also consider if their infrastructure is capable of handling increasing water loads from

the growing volume of regular rainfall.

2.2.2 Flooding
A rise in sea level coupled with bigger storms, will make flooding a bigger problem. A

study published by Mitigation and Adaptation Strategies for Global Change was published in
2007 that studied flood levels in the Northeast stretching from New Jersey to Massachusetts
(Ashton, 2007, p. 719). It focused on the likelihood of flooding due to stronger storms. The
conclusion was that flooding was inevitable, especially in coastal areas due to their proximity to

the sea and the “increase baseline [sea] levels and the possible increase in storm frequency”



(Ashton, 2007, p.736). The study found that there will be greater flooding in many areas of
Massachusetts, especially upriver of the Charles River Dam (Kirshen 2008, p. 445). With the

expected rise in sea-level globally, the study estimated that most of Metropolitan Boston will be

underwater by 2100 including Logan International Airport, as seen in Figure 3 (Kirshen, 2008
p.447).
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Figure 3-Current and projected sea levels for 2100 in relation to Metropolitan Boston for high emission

scenarios.
A rise in rainfall will put a heavy burden on storm water systems. Towns have existing

drainage systems, but they may prove deficient if they are not updated to deal with growing
volumes of water, leading to significant economic costs. The Heinz Center estimates that the
costs from flooding are equal to or exceed those of coastal erosion, amounting to at least $3.5
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billion to $5 billion annually (Ashton, 2008 p.723). During the Mother’s Day Storm, which
occurred from May 12" through the 16™ of 2006, an estimated 8 to 14 inches of rain fell on the
northern coast of Massachusetts, most in the first 24 hours. Parts of Massachusetts were declared
a federal disaster area, resulting in over $70 million of federal assistance given to the state over a
four month period. The storm was known to be more destructive than a one-hundred year storm
(Douglas, 2010). As storms continue to batter the coast, destruction like this may become the

norm in many areas.

2.2.3 Erosion
Coastal erosion is an emerging hazard for all maritime communities, caused by the

combined effects of the storms, flooding, and sea level rise. Erosion occurs when waves
approach the coast and take parts of the land with it (Brouillette, p.10). Storms create waves with
more force, which increases the rate of erosion. When the sea level rises, there is more water that
can come into contact with the coast to wear it away. Is it estimated that with every rise of a
centimeter of the sea-level, there will be a resulting loss of about a meter of coast (Day, 2004,
p.24). In 2004, the mean global increase in sea level was at 0.15 to 0.20 centimeters per year
(Day, 2004, p.24).

Increasingly powerful storms also cause a higher rate of erosion. Winds from storms can
pull sediments that are found underwater away from the land while storm runoff can pull even
more sediments and particles from the land into the ocean (Butman, 2008, p.1231). Increased
precipitation and flooding are additional factors, resulting in overland runoff and groundwater
seepage which causes erosion (Brouillette, 2008, p. 44; Kirshen, 2008, p. 447).

The make-up of the beaches on the eastern coast of the United States cause even more
concern due to relatively small sand grain size. The coasts that are more susceptible to erosion
are those with smaller particles that can be more easily carried away (Day, 2004, p.25). These
include particularly sandy beaches like those of the Massachusetts coast line (Day, 2004, p.25).
The areas that the US Geological Service has estimated to be the most vulnerable to erosion are
Southern New England, including all of Cape Cod, Nantucket Island, and Martha’s Vineyard
(Brioulette, p. 11)

Erosion, generally, poses a problem for an area due to the high volume of development
located near the coast and the existence of current erosion in places like the Boston Harbor

Islands (Himmelstoss, 2006, p.1230). The Heinz Center estimates that coastal erosion costs $3.5
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billion to $5.5 billion per year nationwide, which accounts for things like depreciating
infrastructure that must be maintained and investments in temporary or permanent shoreline
protection (Ashton, 2008, p.723). It is also estimated that 1,500 homes are lost to erosion every
year (Ashton, 2008, p.722). Eleven percent of the Massachusetts coast was considered “seriously
eroding” in 1997 (Brouillette, p.11). Currently, the Massachusetts Coastal Zone Management
suggests that 60% to 70% of the coast is in danger of being eroded away (Brouillette, p.11). That
increase will only cause a higher rate of homes and infrastructure to be lost and families and
businesses that will need to be relocated.

2.3 Mitigation Planning
In order to counter these various threats to health and well-being, the Massachusetts

legislature as well as the Federal Emergency Management Agency has encouraged the creation
of hazard mitigation plans. The plans’ main purpose is to provide a course of action for
Massachusetts municipalities to follow not only during and following the occurrence of a
disaster, but prior to it as well. The planning process forces town planners, officials, and
residents to consider towns’ vulnerabilities and resources in order to identify what are the
potential paths to mitigating the effects of hazards. This is accomplished by planning for hazards
and improving existing infrastructure to ensure that they will not be heavily damaged by storms.
In the following sections, we will discuss the regulations surrounding the plans and the process
as dictated by the Federal Emergency Management Agency (FEMA) and the Massachusetts
Emergency Management Agency (MEMA) and then move onto FEMA suggested method for
creating a plan.

2.3.1 FEMA and MEMA Regulations
Both MEMA and FEMA strongly encourage the use of hazard mitigation plans.

According to FEMA, a hazard mitigation plan is “sustained action taken to reduce or eliminate
long-term risk to people and their property from hazards” (2010). In accordance to the Disaster
Mitigation Act of 2000 (Public Law 106-390), state, local, and tribal governments are
encouraged to develop a hazard mitigation plan in order to be eligible to receive certain types of
(non-emergency) disaster and rebuilding assistance. Participating communities are required to
resubmit the plan, including any updates, for approval every five years (FEMA, 2008, p. 10).
FEMA does not have specific requirements for the process needed to create a plan, but

rather it has enacted guidelines for what considerations a plan should include as well as actions
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the community must engage in during the process. In addition, the Federal Government makes
recommendations on how the planning process should proceed (FEMA, 2008). Unfortunately as
these are only recommendations, not all towns follow them. Both the guidelines for the plan and
for the process to create the plan are described in the following sections. Recommendations are
optional because the planning process can vary greatly from town to town. Every town is a
unique entity, has its own combination of natural hazards and residents, and differences in local

government structure.

2.3.2 Suggested Method to Create a Plan
FEMA suggests four basic steps to creating a successful mitigation plan: organizing

resources, assessing risks, developing a mitigation plan, and implementing and monitoring the

plan, as seen in Figure 4.

1. Organize
Resources

2. Assess Risks

/" 3.Developa
' Mitigation Plan

Figure 4-FEMA (2010)

Step 1: Organize Resources

In the first step, a community will set up a hazard mitigation committee of local officials
to facilitate the planning process (FEMA, 2010; Saugus, 2011, p. 3). These are usually
representatives from all the major departments within a town including the planning office, water
and sewer, fire, conversation commission, and more. The community can also usually receive
grant money from the state or federal government in order to bring in planning experts or
consultants (Saugus, 2011, p.5).

As part of the first step, a town will also identify the resources that must be considered in
a plan. Resources refer to infrastructure, assets, and other important aspects of the town. Then,

they will begin creating a hazard mitigation plan by making an inventory of the resources
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available for the plan. For example, the Town of Hampden, MA inventoried “critical facilities,”
those resources or structures that are considered important for the wellbeing of the town. These
include fire and police stations, emergency shelters, evacuation routes, and power supplies
(Hampden, 2008, p. 28).

The public can be an important tool for the committee to use. Including the public in the
hazard mitigation planning process is necessary to comply with federal guidelines. In order to
meet these requirements, a town can hold open meetings several times in the planning process so
that citizens can review the hazard plans and become educated on the issues at hand (Godschalk,
2010, p. 733). However, a much better method is to involve the public more closely in the
planning process from the beginning (Burby, 2001). This way, locals can be used as a
knowledge base in order to immediately take into account their opinions. Their opinions are
important because they can give a different perspective for officials that have not been
encountered. They can also give alternative suggestions that might be more feasible and that
officials have not considered. Towns that take the time to learn about public preference and to
educate the local populace are more likely to have full and comprehensive hazard mitigation
plans (Burby, 2001).

Sometimes, towns have difficulty convincing citizens to consider hazard mitigation
planning. Natural disasters can be infrequent and relatively unpredictable. In some cases, it is
possible that some people may not see how directly hazards can relate to them. The common
exception to this case is when a town has had a recent experience with disaster or is undergoing
large scale development (Godschalk, 2001; Rigden, 2007). Even when people make the
connection between natural hazards and their wellbeing, the complexity of the situation leads
them to believe that the entire problem is best dealt with by experts and the government
(Godschalk, 2010, p.735).While there is some truth to this mentality, some amount of public
involvement is needed. When the public is well educated in the subject, the citizens can put the
appropriate pressure on officials to create an effective and comprehensive hazard mitigation plan
(Godschalk, 2010, p.738).

Step 2: Risk Assessment

Next in the process, the committee performs a risk assessment for the town. A risk
assessment takes into account how likely an area is to be affected by a given hazard. This takes

into account historical disasters and projected data based on past frequency. It may also include
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information about predictions based on climate change or likelihood of erosion (FEMA, 2008, p.
29). They then proceeded by conducting an analysis of natural and manmade hazards to
determine their quality and likely durability during a hazard. (Hampden, 2008, p. 34-84). It is
important that communities consider their most likely hazards, resources, and critical facilities in
order to create a plan that protect essential facilities for the specific types of hazard (Hampden,
2008, p. 34-84). Frequently there will be mention of the “hundred year storm,” a term described
in a previous section. Storms such as these have the probability to occur once every 100 years,
though they can occur at any time. There is also no guarantee they will only happen once every
hundred years.

While risk assessment judges the likelihood of a disaster event taking place, a
vulnerability assessment determines what sort of damage it would create, given a specific
scenario (FEMA, 2008, p. 36). This is useful because it allows planners to figure out what areas
deserve the most focus and resources in the plan, as well as allowing a quantifiable value of
savings to be put on a hazard plan. A vulnerability assessment takes into consideration both
social and economic vulnerability, difficultly to recover from more than the monetary damages.
For instance, it might take longer for a low income neighborhood to recover from a disaster, or a
town might struggle if the hospital or school were incapacitated (FEMA, 2008, p. 36-37). Using
these gathered data, a town develops a plan.

Step 3: Develop a Mitigation Plan

A hazard mitigation plan consists of many parts but usually maintains the same structure
from plan to plan. It begins with an introduction that describes the authority with which the
planning committee derives their power from (Hampden, 2007, p. 1; Merrimack, 2008, p. iv).
The plan may then go into details about how the plan was created and can include dates of public
and/or committee meetings (Merrimack, 2008, p. 5). A chapter will then describe the regional or
town profile, giving a sense of size with regards to population and area, as well as the housing
and employment makeup. The plan will also elaborate on the current land use, the state of
existing transportation infrastructure like roads, highways, and public transit systems, before
delving into available natural resources (Merrimack, 2008, p. 12; Hampden, 2007, p. 4). The
plan will list all the hazards that the area is likely to face followed by a list of the critical
facilities and the risk and vulnerability assessments (Merrimack, 2008, p. 23, 52; Hampden,

2007, p. 11, 28). The next chapter will then present either existing or future mitigation strategies
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(Merrimack, 2008, p. 171, 175; Hampden, 2007, p. 34. 86). Either in the previous chapter or as a
separate chapter following, there will be a list of prioritized action items in an effort to enact
mitigation strategies (Merrimack, 2008, p. 175; Hampden, 2007, p. 92). The plan will then
conclude with the process on how the plan will be approved and implemented (Merrimack, 2008,
p. 205, 207; Hampden, 2007, p. 95).

Step 4: Implement Plan and Monitor Progress

Once a plan is completed, it must then be submitted for approval by the town governance,
MEMA, and FEMA. Approval by all three will allow the town to begin implementing their plans
and make them eligible to qualify for future funding through the FEMA Hazard Mitigation Grant
Program (MEMA, 2003, p.3). With this funding the town can begin to work on the mitigation
action items they outlined in their plan.

Designing and building a structure that will help mitigate the effects of a hazard prior to
the actual occurrence is an example of a mitigation action item. The Town of Dracut has built a
new, higher flood barrier wall around their sewage lift station. This allows the station better
protection from even the largest and typically uncommon floods. Before this plan was in place,
the Town of Dracut was vulnerable to sewage back-up whenever floodwaters reached the top of
the old flood wall. This could cause serious risk to public health, especially if the station was
inoperable for extended periods of time. By mitigating the hazard ahead of time, the Town of
Dracut has successfully prevented the health risks related to sewage back-up as well as damage
to the lift station itself, both caused by cases of extreme flooding (MEMA, 2009, p. 2).

2.4 Barriers to Hazard Mitigation Planning
In the process of hazard mitigation planning, there are factors that present themselves and

hinder the planning process from moving forward. These can be categorized as social, economic,
institutional, and individual perception barriers and facilitators, which are associated with the
creation of hazard mitigation plans as well as the inclusion of climate change. They reflect the
different influences of the various parties including Federal, State, and local Governments, the
planning organization, and the citizens of a community. The effect of many specific barriers is
countered by the effect of a facilitator. Therefore, we also discuss what is known about factors
that facilitate the process. In this section, we will review these social, economic, institutional,
and individual perception barriers and facilitators. Examples of each category can be found in
Table 1.
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Table 1-Examples of some expected barriers and facilitators associated with creating a hazard mitigation
plan with considerations for climate change.

Category Examples
Social Public is ignorant of Public is not Public is misinformed
the issues surrounding | concerned with hazard | about the severity and
hazard mitigation mitigation impact of hazards
Economic Lack of internal Difficulty associated | Competition among
funding with obtaining outside | other communities for
funding outside grant funding
for projects
Institutional Conflicting Bureaucracy of the Lack of resources like
regulations and state system confuses | time and personnel to
polices between state | and slows down the create the plan
and local agencies communities
Individual Perception | Committee members | Different perception Members have
do not perceive of hazards among varying levels of
climate change to be | committee members interest with regards
an issue creating varying to creating the plan
levels of motivation

2.4.1 Social Barriers and Facilitators
Social barriers directly relate to the interactions and the relationships between the

planning parties and the community members. These barriers can include public ignorance and a
lack of public support. Ignorance of the issues and process is a significant barrier. Many citizens
are unaware of the benefits of hazard planning and believe planning is unnecessary until hazards
occur (NOAA, 2010, p. 10). Most citizens do not view adaptation planning as a tangible concern
and therefore do not view it as a priority. To counteract this mentality, adaptation planning
should be integrated into other plans that the public does find interesting in order to bring
awareness and facilitate the creation of the plans (Bond, 2009, p. 216).

Public ignorance can cause a lack of public support. Public support is important to hazard
mitigation planning, because it provides additional motivation for the planning committee to
work on the plan and could also make it more of a priority, thus expediting the process (NOAA,
2010, p. 34). In situations dealing with coastal communities, observers have noted that citizens
want to both further develop on the coast and protect it from damage (NOAA, 2010, p. 9). In
terms of development, the cultural bias is to favor economic growth rather than public safety
programs, like hazard mitigation (NOAA, 2010, p. 34; Glavovic et al., 2010, 692). When public
support is high, the three steps needed to facilitate the planning process are the perception of

natural hazards to be an issue followed by the push to find a solution, ultimately resulting in the
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application of pressure to the government (NOAA, 2010, p.10). An example includes special
interest groups that are concerned about climate change who push for governmental action and

consequently enlighten the community (Bond, 2009, p. 219).

2.4.2 Economic Barriers and Facilitators
One of the most essential resources required to develop a hazard mitigation plan is

funding. Funds are needed to support staff members tasked with developing a plan, conducting
studies to understand the effect of hazards, hiring consultants with useful expertise, and
ultimately implementing the plan (NOAA, 2010, p.8, 10). Unfortunately, adequate funding is
simply not available to communities in many situations. Many times, the amount available to
spend is entirely dependent on the wealth of the community as much of the funds are acquired
through property taxes (NOAA, 2010, p.10). For specific needs, it is beneficial for communities
to apply for grants from FEMA or MEMA in anticipation of a disaster or following one (FEMA,
2010). One study found that communities evaluate the cost of the plan and the benefits that plan
will create, and some ultimately believe that ratio is too high and therefore not worth the
resources needed to create the plan (Hallegatte, 2010, p.52).

In communities where residents have a large say in municipal spending, the priority may
not be placed on mitigation planning since the plans give little individual benefit. Many
community members are simply unaware of the larger benefit that hazard mitigation can provide
(NOAA, 2010, p.34; Reddy, 2000, p.1). Thus, the size of immediate costs associated with
planning to upgrade infrastructure coupled with the uncertain extent of the benefits is a major
reason why some are hesitant to initiate any work (Hallegatte, 2010, p.69). In coastal
communities, infrastructure that is planned and designed to mitigate hazards, such as seawalls,
takes away personal benefits such as detracting from the attractiveness of a town, reducing
tourism, and decreasing the marine wildlife populations, which reduces the profits of fishermen
(Hallegatte, 2010, p. 70). Even in cases where it is apparent that benefits would justify costs, the

funds may simply just not be available to finish the planning process (Hallegatte, 2010, p.70).

2.4.3 Institutional Barriers and Facilitators
Institutional barriers and facilitators are those that relate to the relationships and

interactions between local, regional, and state governments and agencies. When communities
attempt to create their plan the relationships and interactions with government agencies will

contribute to the creation of the plan. Communities are welcome to approach FEMA and MEMA
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whilst creating plans for funding and support in order to complete their plans (FEMA, 2008, p.
10). The ultimate goal is to obtain the approval of MEMA regarding communities’ plans to be
eligible for certain funding opportunities from FEMA and MEMA.. That enticement facilitates
the process by acting as a motivator. Other interactions between communities and government
departments like the state highway department, environmental agencies and/or historical
commissions can result in problems with jurisdiction (Schneider, 2002, p. 144). For example,
Salisbury, Massachusetts is a coastal community whose beach is under the jurisdiction of the
state, because it is a barrier beach. The town must go through a permitting process in order to
make changes to the beach or the beach front area (Salisbury Beach, 2012). With such a variety
of jurisdictions, communities must coordinate with agencies and departments to make a
substantial amount of progress. In these situations, the planners must meet with the requirements
of these organizations as well as those of FEMA and MEMA to be allowed to move forward on
plans.

Relationships and interactions between members of the hazard mitigation planning
committee can either help facilitate or hinder the planning process. The committee is composed
of staff members or other town officials like a general planner, fire chief, or sewage and water
manager. Some studies argue that having a wide range of officials on the committee is necessary
to obtain a diverse viewpoint and a wider range of ideas (NOAA, 2010, p.8). In some situations
while planning, conflicts can arise due to members’ priorities, which can cause lengthy
discussions that may not result in substantial conclusions (Schneider, 2002, p. 144). These
conflicts can result with, officials preferring to respond to emergencies whenever they occur
rather than conducting long term planning in order to avoid working with other committee
members (Schneider, 2002, p. 143). However, this menagerie can also mean more disagreements
about how to handle prioritizing amongst competing local issues (NOAA, 2010, p.8). Barriers
can also arise with staff availability. In some cases, the requirements for a mitigation plan can be
challenging for a town to meet as a result of a lack of personnel to handle the plan in a timely
manner (Schneider, 2002, p. 144).

2.4.4 Individual Perception Barriers and Facilitators
While working in a group, there will inevitably be differing opinions. Differing opinions

can have a negative impact when members of the group do not agree on priorities because they

have different perceptions on the entire situation. This results from the various creators of the
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plan working in the community within different realms (i.e. Planning, Emergency Management,
Conservation, etc.), having different experiences, and simply being different people. Each
person’s individual perception can cause a lack of agreement that can harm the creation, the
approval, and the execution of the plan.

In the case of including climate change, an extreme example would result from different
members not agreeing on the existence of climate change. Some members would argue that it
would be beneficial to include climate change because they perceive it to be a potential hazard.
For those that do not perceive the existence of climate change, they may argue that it is not worth
the time and effort to prepare for something that does not affect the community. This can
ultimately lead to a stalemate in the creation of a plan or a substandard plan that does not include

considerations for climate change.

2.5 Background Summary
This background chapter aims at illuminating the underlying factors that would assist in

determining the barriers to including climate change to hazard mitigation plans. It is important to
understand what sort of climate change is currently affecting the Massachusetts coast as well as
the subsequent hazards. Understanding the process of how hazard mitigation plans are created is
essential to points where barriers may arise. We preemptively identified barriers in order to
recognize them and obtain a general sense of their nature prior our data collection. By
understanding all of these different aspects of knowledge, one can gauge the necessity and the

difficulties associated with hazard mitigation planning.
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3. Research Methods
The goals of our project were twofold: 1) to identify the barriers to creating hazard

mitigation plan and 2) to identify the factors that promote consideration of climate change
impacts in hazard mitigation plans. To achieve our goals we:
e Selected three Massachusetts coastal communities that demonstrated varying levels of
hazard mitigation plan completion.
e Familiarized ourselves with the current status of hazard mitigation planning in each case
study.
e Conducted interviews with town officials involved in the hazard mitigation planning
process in each selected community.
e Identified the barriers and facilitators to creating hazard mitigation plans with
considerations for climate change in these case studies through analysis of the interviews.

In the following sections, we present our detailed plan to achieve the above outlined goals.

Figure 5- The towns listed are Salisbury, Newburyport, Ipswich, Marblehead, Wareham, and Westport, in
order from North to South. (Source: MassGIS data)
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3.1 Selection of Three Case Studies

We began by determining which towns would be most beneficial to visit and whom in
those towns to interview. We conducted our research on the coast of Massachusetts. To
determine which towns, we considered various criteria that identified six potential case studies,
shown in Figure 5. To determine who in these towns to interview, we spoke to each town planner
and discussed which members of the community were involved with the creation of the hazard
mitigation plans and would be willing to talk about the process. Figures 6, 7, and 8 give a brief
history of the towns that were ultimately chosen as the three case studies: Salisbury, Marblehead,

and Westport, respectively.

3.1.1 Choosing Towns

When determining what towns to include in our research we considered certain criteria
that would create a diverse sampling. We wanted to limit our research to towns that were
currently in the process of planning or had plans that expired. One consideration was whether or
not these towns had considered including climate change hazards in their plans. For towns that
had not, we also tried to find out why these hazards were left out of the plan.

Other factors taken into account included:

e Size: The smaller towns, in terms of both population and area, are affected differently by
hazards because they have already limited amounts of resources, whether it is volunteers
or place to locate displaced families.

e Infrastructure: Towns with newer infrastructure and buildings may be less susceptible to
flooding and storms than older buildings, which have not been renovated in a while to
keep up with updated drainage regulations.

e Economic Status: If a town has a lot of spare funds, then they can hire more staff and use
more funds for hazard prevention.

e Dominant Industry: A community’s income may be affected more by hazards and climate
change if they depend on fishing or agriculture then if they work in factories or offices.

e Willingness to Participate: Perhaps the biggest factor was officials’ willingness to
participate in the study. Those officials also needed to be knowledgeable on the planning
process in order to obtain the most relevant data.
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Using these criteria, we narrowed down our search to three towns on the Massachusetts

coast: Salisbury, Marblehead, and Westport. Table 2 shows information of the communities that

we considered including the current status of these towns’ plans and their sizes.

Brief History of Salisbury

On September 6, 1638, Governor Winthrop
granted the twelve men the land north of the
Merrimack River and west of the Atlantic Ocean
in order to begin a plantation. This land spanned
what would become approximately nine
Massachusetts and New Hampshire towns,
including Salisbury, Massachusetts. It is directly
bordered by the Merrimack to the south and
Atlantic Ocean to the east. Salisbury was founded
in 1640, and its economy consisted mainly of
farming, trading, and boat building on the river.
The 1800s heralded the arrival of the railroad in S
Salisbury. The rise in visitors from the railroad made the beach a popular tourist destination
(Salisbury, 2012).

Today, the Salisbury beaches remain a popular
tourist destination and there are many hotels and
campgrounds for visitors to stay at during the
summer months. A large built up area surrounds the
shore, composed of shops and beach houses. There
is also a large and populated state owned beach
open to public use (Salisbury Beach, 2011). As you
head inland, the buildings give way to more open
land. Salisbury is 40% forested areas and a third
wetlands and estuaries (Salisbury, 2012). Salisbury
is not as populated as it once was, as a third of all
residences are vacant. An additional third of
residences are rented, indicating temporary or seasonal housing mainly for the large summer
population (U.S. Census, 2010). Salisbury has population of around 5,000 and a median
household income of $56,205 (U.S. Census, 2010).

Figure 6 - Brief History of Salisbury, MA
Our case studies were strategically chosen to include as broad of a range of factors as

possible, though they did still share some factors. Besides being Massachusetts coastal
communities, the most consistent factor was that they each had a Board of Selectmen as their
governing bodies. Between the three communities, they spanned the entirety of the
Massachusetts coast line. Salisbury is the north most community, Marblehead is located just

slightly north of Boston, and Westport is on the southern coast. This was done in order to see
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how communities deal with a broader range of hazards that impact their towns. Salisbury is a
community that is relatively large in size, but small in population with an average income level
with a heavy dependence on summer tourism. Marblehead is an affluent bedroom community of
Boston that is much more dense and populated than the other two communities and is home to a
luxury sport. Westport is a mainly rural, farmland community whose population ranges between
the other two communities, and also has a slightly higher than average income level more
consistent with the average American. Further information about each of these towns is

presented in the text boxes.
Table 2 - Potential Case Study Towns

Town Current Plan  Size of the
Status town

Ipswich Updated in ~13,000
2011 residents

Marblehead = Updated in ~19,800
2005 (Code residents
unknown)

Newburyport Approved plan  ~21,100
as of 2007 residents

Salisbury Updated and ~8,300
Approved in residents
2008

Wareham Nonexistent but ~21,200
currently being  residents
planned

Westport Updated in ~15,500
2005 (expired)  residents

3.1.2 Determining Whom to Interview

There are many different staff members who can be involved in the mitigation planning
process. These people can include the town planners, emergency management directors, building
mangers, sewage maintenance, and other city officials. In most cases, the individuals’
availability and willingness to participate were significant factors in deciding who to interview.
The officials on the planning committee that were most involved in process varied from town to
town, making it difficult to conduct consistent interviews with the same officials from each town.

Some individuals we interviewed in these towns were the planners, the emergency
management directors, fire chiefs, and the water and sewer directors. Each individual had their

own take on what should be involved, as well as insight about common problems they face while
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planning. By interviewing these various types of people instead of just interviewing the town

planners, we were able to better understand the group dynamics; what works and what does not

Brief History of Marblehead

Marblehead has had a rich early history linked very
closely with various industries that found their homes
in the town. Marblehead was incorporated as a town in
1649 by a vote by the Salem Town Meeting
(Britannica Concise Encyclopedia, 2006, pg. 1191,
Marblehead, 2012). In the beginning, the town was
mainly a fishing port and shipbuilding center, growing
their fisheries until the mid-1800s. The town attracted
many of the passengers arriving from Britain as settlers
and fishermen (Marblehead, 2012). It peak economic
period is known as “The Golden Age of Trade” lasting
from 1701 to 1775 (Purdin, 2011). Following a decline
in the fishing and shipbuilding sectors, it was briefly a
center for shoe factories in the late 1800s (Roads, pg.
37, 1881). During the same time period, yachting in
Marblehead became very popular, attracting many to
what would eventually be called the “Yachting Capital
of the World” (Marblehead, 2012).

Marblehead is now known as a center for yachting and
as a resort community (Britannica Concise, 2006, pg.
1191). It is the home of six different yacht clubs
within its 19.6 square mile borders, only 4.5 of which
are land, the rest being water. According to the 2010
Census, the population of Marblehead stands at 19,808
(U.S. Census, 2010). It is estimated that the median household income in 2009 for Marblehead is
$92,218, a little less than double that of the US Median Household income for the same time
period at $51,425 (U.S. Census, 2010).

Located about sixteen miles northeast of Boston, it is considered a suburb of the urban area. It is
known for its two distinctive geographic parts: the rocky peninsula connected to Salem located
on the opposite side of the Marblehead Harbor from Marblehead Neck. They are connected by a
sandbar, currently home to a causeway that connects the two parts.

Marblehead, MA
3

Figure 7 - Brief History of Marblehead, MA

3.2 Familiarizing with the Current Status of the Case Studies

This portion of our research was primarily archival and performed before our research
interviews. It was necessary to fully comprehend our case studies which meant familiarizing
ourselves with their histories, economic status, current hazards, past planning activities, and any

information we could gather regarding their hazard mitigation plans.
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Table 3- Selected towns and their attributes

Town Prevailing Medium Topography
Industry Household
Income
Marblehead Resort $92,218 -Rocky peninsula extending
Community into a bay

-Neck connected to
mainland by a long sandbar
with a causeway

Salisbury Summer $56,205 -Much of town is covered by
Tourism marshes
-Bordered by Merrimack
River to the south and
Atlantic Ocean to the east

Westport Farming $62,761 -Bordered to the west by
Fall River and a Buzzards
Bay to the south
-The two branches of the
Westport River both run
through the town

3.2.2 Evaluate Past Hazard Mitigation Plans
All towns in Massachusetts that have hazard mitigation plans are required to include

elements of public involvement as per the Disaster Mitigation Act of 2000. This made
researching about their current mitigation plans easier, since there was information freely
available to the public. Since Marblehead and Salisbury had already created hazard mitigation
plans, we were able to find their plans either on the town’s website or directly from the town
planner. This is the official plan that is submitted to the state and serves as a guiding document
for all planning committees and commissioners in terms of hazard mitigation. These documents
may not have information about the current state of the plans, but they usually include contact
information for committee members, who we wanted to interview. If the town does not have a
completed or up to date plan, there will be information on the matter through the aforementioned
sources.

We obtained the plans for the communities we planned to conduct interviews in and
studied them. This gave us some insight as to what has been included in the plan so that we could

utilize that information during the interviews. We were able to find the hazard mitigation plan for
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Salisbury on the town’s website and obtained the plans for Marblehead from the town planner.
Westport’s last plan was approved locally but was never submitted to FEMA and so we were not
able to obtain it.

We also researched existing hazards in Massachusetts. Each town will have different
hazards depending on its location, so details and particular information will have to be gleaned
from the town hazard mitigation plan or specified research. The Massachusetts’ state hazard
mitigation plan has information about weather and climate related hazards for the entire state as
well. We found it useful to view hazard mitigation plans from other towns like Hampden and

Dracut to see what kinds of hazards they face and what sort of solutions they have implemented.

Brief History of Westport ‘
Westport is a coastal town on the Southern shore of
Massachusetts. It was first settled in 1670, at the time '
part of the town of Dartmouth, and did not get

incorporated as its own town until 1787. This new

town was named for its location at the western most

point of the Massachusetts Bay (O’Neill, 2009).
When Dartmouth was founded, it was primarily used AN
as plantation land due to the abundance of farmland, ‘ ‘
waterways, and protected harbors. After Westport $ Jims
was incorporated in 1787, it remained a small farming ING SR
community with water-powered grists, saw, corn and - e
fulling mills and an active fishing industry that was
established in 1775 (O’Neill, 2009).

As of 2009, Westport had a population of 15,269, with a median household income of $62,761
(U.S. Census 2010). It is now a part of Bristol County and has a total area of 64.4 square miles
(U.S. Census 2010). The town is primary residential, with a large farming community, and
serves as a summer destination for the area due to the Horseneck Beach State Reservation

(O’ Neill, 2009).

Westport, MA

Figure 8-Brief History of Westport, MA

3.3 Conducting Interviews
The most essential parts of our project are the gathering and analysis of our data,

specifically the interviews we conducted with the town officials. We employed grounded theory
in our data gathering and analysis. Grounded theory is a process that does not establish a
hypothesis before gathering data, but rather begins the process through obtaining information

(Berg, 2004, pg. 272). Though we have researched what potential barriers would be, we will not
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be making any claims with the hopes that the interviews will support those claims. Instead, we

will use our analysis of the interviews to report what the actual hazards are.

3.3.1 Grounded Theory
The grounded theory approach to interviewing is in some ways almost a reversal of what

is seen as a traditional research method. Instead of beginning with a hypothesis and then setting
out to prove it, research begins with data collection. In this approach, the researchers are able to
create an interview guide and ask questions that do not steer the interviewee toward the answers
they want, but instead allow them to provide their own answers (Berg, 2004, p. 272). With this
method, the data are organized into categories based on their content and from these groupings a
theory on the topic is developed (Berg, 2004, p. 275-276).

Use of this theory worked well for our research because it allowed us to determine what
the problems were that hazard mitigation committees experienced without exposing interviewees
to what we thought they should be experiencing. Organizing our findings into categories and
grouping them was an effective way of figuring out what town officials thought were the most

pressing problems and what assisted them while planning.

3.3.2 Preparing to Interview
Good interviewing skills are integral to conducting a successful project. As such, we

improved our interviewing skills through four ways. First, the group began by reviewing current
plans and the towns’ circumstances in order to gain a better understanding of what hazards each
town faces as well as how they have dealt with them in the past. Second, we reviewed past
interviews conducted by others studying the topic of hazard mitigation along the Massachusetts
coast and evaluated what they did well and poorly, as well as identifying some potential
questions that could be asked. Through this research, we gained a small amount of information
about the situation in general as well as relevant terms and buzzwords that helped us present
ourselves as trustworthy and informed interviewers. Third, we studied various interviewing
techniques such as standardized, semi-standardized, and unstandardized interviews. We
determined that a semi-standardized approach, one in which we have a mostly structured set of
questions that can be deviated from, would be the most useful to accomplish our goals. Lastly,
we developed the questions that we thought would be useful to ask town officials. The
knowledge that was gained assisted in the interviewing process because it allowed us to create

effective and efficient questions.
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During this time, we scheduled interviews with as many town officials as was possible in
order to maximize the number of interviews conducted. It was also essential that we had a
variety of possible questions to ask depending on each interviewee’s area of knowledge. Thus,
we created an interviewing guide that outlined questions we planned to ask and spilt them up into
different areas. One area consists of easy questions that establish personal details of the
interviewee, such as their role in the planning process and hazards they are concerned about.
Another area consists of questions that deal with the community’s hazard planning process, such
as the frequency of planning in their communities and hazards the community regularly face.
The most important area contains questions that determine what barriers and facilitators exist in
the planning process. For the most part our questions were aimed to include topics on financial
limitations, information accessibility, and public concern about the issue. There is also an aspect
of climate change present in all these areas in order to carry the main topic throughout the

interview. The interview guide can be seen in Appendix A.

3.3.3 Interviewing
The interviewing process is the primary way that we gathered data to identify the

barriers. We met with individuals in the location of their choosing. The first thing we did before
beginning our interviews was present the individuals with the consent form, which states that
they are willing to let us use the data collected from their interviews in our report, and explained
its contents to them. After they agreed to and signed the consent form, an audio recorder was set
to ensure that all data was captured and stored sufficiently. Group members alternated being the
interviewer while the others helped during the interviews by offering up additional questions that
they thought may be useful. All group members in attendance had an interviewing field guide,
shown in Appendix A, with the basic outline of questioning that the main interviewer followed
and spaces for notes. Each interview lasted approximately 30 minutes to an hour, whereupon we
inquired if additional contact was permitted for any follow up questions that were determined in
the initial analysis portion of our process as well as if they would be interested in a copy of the
report once we had finished our research. Prior to conducting the interviews, we established how
these interviews would be evaluated. The focus was mostly on barriers and facilitators, what
individuals perceive, and also the climate change hazards they are concerned about. During the

interviews town officials primarily lead the discussion and we asked set up questions to steer

29



them in the direction we were interested in. The effects of climate change within their

community were integrated into the conversation as frequently as possible.

3.3.4 Initial Analysis
It is important to analyze each interview soon after it is conducted so as to improve each

successive interview. During the initial analysis, any potential questions for follow-up that were
not thought of during the interview, but are relevant to the topic were identified. This includes
potential barriers that were briefly mentioned but not expand upon due to time constraints,
identification of other individuals that might need to be contacted, and any other details the
interviewee was unsure about during the interview. Upon completion of this initial analysis,
follow up interviews and meetings were conducted with the individuals that were willing.

We preformed our analyses through the use of grounded theory. This theory works well
for our case because we are not trying to test the validity of a claim, but rather, to identify the
range of factors affecting the outcome of the hazard mitigation planning process. Using this
method, we took the gathered data, extracted the useful information, looked for patterns, and
consolidated the information, step by step into distinct conclusions. First, we each transcribed an
interview and picked out quotes that we thought were relevant. These quotes were those in which
the interviewees discussed topics directly related to an aspect of the planning process that could
either hinder or help the committee in planning. Then, the transcribed interviews were analyzed
by the group, who chose quotes by the individuals that were then extracted and labeled with a
short description. These descriptions corresponded to the main idea of the quote and were used to
make the quotes easier to organize and find later when writing the findings chapter of the report.
Lastly, the quotes were grouped into categories based on their topics and from those groups we

were able to draw conclusions about our findings.

3.4 Identifying Barriers and Facilitators
The analysis of our data illuminated the barriers and facilitators present in hazard

mitigation planning. During the analysis of the interviews, it was found that there was a
significant amount of common barriers between each town. These barriers were discovered and
categorized into the groups: access to experience and knowledge, available funding, resources
and time, perceived importance, coordination and communication, and climate change. However,
the causes of the barriers are more important than the barriers themselves. Knowing the causes of

the barriers will allow a community to get to the root of the problem and overcome the barrier
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from its source. To help communities address the barriers in the planning process, we
emphasized these causes in this report. We also addressed potential solutions to eliminating those
causes, based on the facilitators we observed, and thereby eliminating the barriers based on our
observation of what towns have tried, both successfully and unsuccessfully.

In the final barrier analysis, we used a method that involved selecting quotes from the
interview and organized them into the larger groupings of the topics mentioned above in order to
determine barriers and methods to cope with them. After collecting and analyzing all the
transcripts we grouped the quotes together into broader topics with smaller sub categories. For
example, we separated our access to knowledge and experience into the smaller sub categories of
staff information, public knowledge, and outside expertise.

From the data we determined the causes of the barriers and why they impeded the
planning process. We then proceeded to analyze which methods used to counter barriers worked
best and which methods were not as effective. By use of our past research and our analysis of the
data we provide suggestions for overcoming the observed barriers and explain why the
facilitators can be useful tools for hazard mitigation planning. In the next chapter we will discuss
the data found within each category and provide quotes and examples from our interviews.
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4. Findings
During our interviews, the main discussion regarding barriers and facilitators was in

regards to creating a hazard mitigation plan. The first priority was to meet the requirements
necessary in order to complete the plan among those we interviewed, not including climate
change adaption. Unfortunately, many viewed the plan itself as a low priority due to the limited
time and resources members were able to devote to planning as a result of more pressing job
responsibilities. The categories of our findings did not adhere to the structure that we originally
outlined (i.e. social, economic, institutional, and individual perception), but rather developed into
more unique categories. A variety of resources are required to complete a hazard mitigation plan.
They include experience and knowledge, funding, staff time and personnel, and staff motivation.
In the following section, we discuss the barriers and facilitators for accessing and obtaining these
resources. In this chapter, we elaborate on our findings structured as these unique categories:
access to experience and knowledge, access to available funding, availability of staff time and

personnel, perceived importance and urgency, coordination and communication, and climate

change.

4.1 Access to Experience and Knowledge
In order to make a hazard mitigation plan, those involved with creating the plan as well

as the citizens of the community need to have information on what hazards the community faces
and how to solve them. Sometimes, this information is outdated, or there is not much of it readily
available. Sometimes, those attempting to locate the information just do not have the experience
necessary to find it or understand it. In this section, we will discuss this problem as well as show
how having experienced members or consultants helping the committee has made the planning

process easier.

4.1.1 Staff Information and Education
Finding: Lack of experience can present a barrier to hazard mitigation planning. There
are two aspects to experience with prior plans: a) understanding the process and b)
familiarity with past plans.
One aspect that we noticed was important for a community in creating a hazard
mitigation plan is an educated staff with access to resources. Without at least one person on the
staff who knows how to create a plan, all the members will have to learn as they go, taking up

more time, which in turn causes a lack of motivation among the group. If the team has an ample
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supply of data and members with prior experience with hazard mitigation planning, the process
will go quicker and smoother.

Two of our interviewees said that they were not very familiar with their communities’
planning process. They stated that although they were on the committee, neither had ever
attended a meeting, and subsequently knew nothing about the process. FEMA and MEMA do
offer workshops to help educate the committee members on how to make a plan. However, these
are not always accessible or convenient for those involved in the planning process to attend.
Only a certain number of these workshops are offered, which are often far away and interfere
with the other job responsibilities of the town officials. One interviewee stated:

“When I'm going on my day off and I'm not getting reimbursed for it, I'm not

getting compensated for it, I've got other things that | think are more pressing,

what's the incentive to go?”

Resource databases are now being made available to the emergency management planners in
some communities in order to help them collect information and resources. However, while
some communities have relevant data, others have studies that can be outdated or hard to access
and therefore provide little use. One town had an old study from the 1980s that was never
computerized and so was not readily accessible.

The committees that are revising their hazard mitigation plans are composed of
individuals appointed to the committees based on their current position, rather than their
experience with the planning process. Unfortunately, due to the infrequency of revisions to
hazard mitigation plans, positions in a town can be filled by different people each time a plan is
revised. For example, when looking over the names associated with creating the community’s
past hazard mitigation plan, an emergency management director in one town stated that few of
those individuals involved with creating the previous plan still served in their respective
positions. In situations like this, many of our interviewees were supported and assisted by retired
committee members and others who were more experienced and willing to guide them through
the process. An experienced interviewee in one town noted that “when I retire, I don't know
what they'll do here. I've put a lot of time into this and I've been around enough, long enough,

and experienced enough that when something happens I know what to do.”
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4.1.2 Public Knowledge

Finding: A supportive public can facilitate hazard mitigation planning, while a

community that lacks understanding of hazard causes and impacts can impede hazard

mitigation planning.

Although the each town had a committee of town officials responsible for creating the
plan, public input was still important to the planning process. Both Salisbury and Marblehead
held open town meeting to gain public input on the plan and held votes to approve the plans. All
three communities provided the public with ways to learn about the issues. However, the public
still displayed a lack of interest or confusion about the topics.

When the towns hold these meetings it’s hard to get a large part of the community to
respond and attend. One town planner commented “you send out 4,000 notices, you get about 40
people, and it's still not a large percentage of the people.” In order to get as much support as
possible, the same town records and televises the meetings, as well as provides information in
the paper and extends the timeframe that people have to send in their input past the actual
meeting itself. This helps to facilitate the public input portion of the planning process.

The downside to having public meetings is when the public votes against plans because
of how it affects them directly, and not what it will do for the town as a whole. For example,
when talking about a breakwater plan that got denied, one interviewee noted that “it was turned
down primarily because of aesthetics. People didn’t like it. People didn’t like the looks of it.” As
a result, it was difficult for this town to gain support when attempting to put the breakwater back
in the plan. When asked about the level of public interest, one of the planners explained that “Do
I think they get the information? Yes. Do I think they all consider it the same way I do? No.”
Sometimes even when the information is available, the public cannot or does not take the time to
interpret it the way the planner does.

In some cases however, if the public is educated and interested in the topics they can be a
useful tool in pushing the town to accomplish important things. One interviewee noted that the
citizens were pushing to repair an important road after a major storm, which involved setting up
a hazard mitigation plan. In two towns, we were told that the turn out at the public meeting was
relatively high. This shows an interest by the people and a desire to learn about, and give their

opinions on the topics discussed.
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4.1.3 Outside Expertise

Finding: Contracting experienced consultants can facilitate hazard mitigation planning.

Due to time restraints and a lack of knowledge and experience of the staff, it may become
necessary for the town to hire outside consultants to assist in creating their plan. Hiring people
with more knowledge and experience can make the planning process more efficient for the town.
Since these consultants have worked on plans before and have familiarized themselves with the
requirements, they can be useful tools to educate and help the planning committee.

These consultants can make the process run smoother and be of great use to a town that
lacks experienced committee members. MEMA and FEMA offer grants that assist towns in the
planning process, providing them with money for resources like consultants. One town planner
noted that once their town engineer retired there was no longer any one person to take the lead on
the hazard mitigation plan. As a result, the town hired a few consultants to take the lead on
revising their new plan. A big concern with hiring consultants seems to be finding the right one
that is experienced enough and still gets along with the committee. The same town planner
explained: “it’s also key to pick the right consultant, you know, someone who can talk to
everyone, someone who isn't too [technical]... you just have to get the right person.” If a town
doesn’t find a compatible consultant, there may be disconnect between the two parties, resulting

in conflicting views on what the plan consists of.

4.2 Access to Available Funding

As we conducted our research, the most consistent complaint regarded the lack of
available funding that each community had. Proper funding is needed to provide resources
necessary to creating a plan. These resources include individuals who are experienced, relevant
information, and studies needed to evaluate current status. We will discuss the barriers that are
associated with resources later in the report. In this section, we will discuss the difficulty
associated with traditional funding sources and the barriers and facilitators associated with

obtaining outside grants.

4.2.1 Traditional Funding Sources
Finding: Adequate funding to support hazard mitigation is not readily available from
traditional funding sources:

e The local community because of already limited funding availability.
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e Regional and State agencies with dwindling funding to disperse among
communities.

Communities traditionally obtain funding for planning from taxation collected from
residents or from funding provided by the state or state agencies. Some of these funds are
distributed regionally which becomes an important source of funding for communities, as an
emergency management director stated in an interview:

“Every year there's a certain amount of money that becomes available to every

community in that region and that's been a tremendous help for us”

In some cases, larger agencies, like Coastal Zone Management, will actually assist with
the planning process and hazard mitigation when they identify a community with specific issues
they are interested in, and utilize their resources there. In another similar situation, the regional
planning agency obtained a grant that allowed them to assist all of the communities within their
scope draft hazard mitigation plans.

Unfortunately, communities are increasingly faced with dwindling funding for programs
that were previously allocated by the state. One emergency management director stated that the
funding for hazard mitigation is not as readily available as it was 10 to 15 years ago, noting that
the federal government is responsible for cutting funding available to states. Individual
communities are subsequently affected by reduced state funds as they rely on state funds for
many projects like these. Another stated that enough funds simply aren’t available from state
agencies like MassDOT and MEMA to fully create the plans. He believed the lack of funds from

agencies is caused by a lack of priorities as well as a lack of funding over mitigation planning.

4.2.2 Grants

Finding: Grants provide impactful and necessary funding in order to create plans, though

there are many obstacles associated with obtaining grant funding.

When there is simply not enough funding available through these traditional means,
communities have come to rely on grants from outside agencies. One planner noted that “without
the grant, [the plan] would probably be very difficult to do” which only underscores the lack of
traditional funding sources for communities. However there are very specific barriers associated

with obtaining grants that prevent communities from having an adequate amount of funding.
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4.2.2.1 Specificity and Availability of Grants
Finding: The specificity and limited number of available grants makes it difficult to

obtain much needed grant funding.

The most significant problem with obtaining grant funding is identifying suitable grants
to meet the community’s needs. One town planner noted that “grants are few and far between,”
which emphasizes the limited number of available grants available to communities.

The specificity of available grants continues to exacerbate the problem. The same planner
noted how community’s needs are much more specific than the grants that are available, calling
most grants “cookie cutter.” If grant criteria are too specific, projects and the criteria may not
match 100%, and only a portion of the project is funded by the grant. Communities must look to
additional sources, applying to more grants or relying on already limited town reserves to fund
whole projects. This becomes a significant problem as many of these projects cost a large
amount (regularly on the order of hundreds of thousands), and the town is left footing the
considerable bills.

A solution to the barriers created by limited availability of applicable grants was noted by
an interviewee. In order to complete a project like planning, communities should seek an agency
that is interested in doing work that overlaps with the community’s interested. Working with
agencies provides communities with assistance and funding the communities need to fix their

problems.

4.2.2.2 Competition for Grants

Finding: Competition with other communities for grant awards reduces the likelihood of

securing funding.

The limited number of grants creates a difficult situation for communities. Unfortunately,
the problem is exacerbated by the level of competition for these grants. One planner states that
obtaining grants is difficult because communities “compete with the whole country.”
Communities need to show that they have the greatest need for the funds which becomes very
difficult and time consuming to accomplish. In cases like Salisbury, grant requirements are based

on eligibility factors like population, which is not always the best indicator of need.
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4.2.2.3 Perception of the Cost vs. the Benefit of Applying

Finding: Even when grants are available, communities may not believe the benefits justify

the effort of applying.

The problems that are associated with obtaining grants leads to a greater barrier: the lack
of perceived benefit for communities to apply for grants. Communities will consider the costs
associated with applying, the likelihood of receiving the grants, and the potential benefits and
sometimes conclude that the effort is better spent elsewhere. Some communities will forego the
application for a grant and not create a plan, instead fixing specific problems when they appear.
For example, one of our interviewees explained:

“We're probably not going to apply for hazard mitigation plan to fix these things, we're

probably just going to fix them for a hundred thousand dollars instead of ask for one

hundred thousand dollars”

The same planner noted that “those federal grants are really hard. They’re hard to qualify
for and they’re hard to do the follow-up on.” There is a significant amount of associated
paperwork that is required to be completed correctly in order to even be eligible. As one
interviewee noted, they must jump “through all those hoops and making sure the paperwork's all
done right to get those funds” This becomes a significant issue for communities with limited
personnel (a topic that is discussed in 4.5.3) as there is no incentive to apply for grants. One
emergency management director stated that that “without any kind of incentive or any kind of
push like that, it may be a while before I do anything with [grants] because I’ve got other things
that | think are more pressing to get done.” The kind of effort that is required to obtain outside
funding translates to additional time by staff. They believe their time would be better spent
elsewhere on immediate problems.

Even when a community is awarded with grant money, the distribution may not come
when they need it. A fire chief noted that their town was awarded a grant ten years ago, but they
expect the funding to be received next year in order to fix a problem at least ten years old:

“They applied for a grant I want to say ten years ago and | believe maybe next year that's

going to finally happen and all that is a wall to hold it back. These people been living

with that for ten years”
Though this interviewee was discussing a grant related to disaster recovery, such an experience

leaves a mark. The time associated with grant money, including the application, follow-up,
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decision and distribution is a cost that communities are not willing to spend. When communities
believed they are authorized to spend money which will be reimbursed later through grants, other
problems arise. One emergency management director noted that their town had spent around
thirty five thousand dollars and was ultimately never reimbursed after they had been awarded a
grant. Town officials may remember that experience and ultimately decide not to spend the time
to apply. They believe that the town will have to allocate the funds and/or time, regardless of
grant awards. If the benefit of grants cannot be fully appreciated by communities, their

perception of the cost significantly outweighs any potential gain.

4.3 Availability of Staff Time and Personnel
Possibly, the most important resource is staff persons available to create the hazard

mitigation plan. To us, available staff was defined as those individuals that have the skills to
work on the plan and have the time to do so. Unfortunately, in many of the towns, available
manpower is limited or nonexistent. Those involved in the process have other time demands that
ultimately lengthen the planning timeline. When there is an individual who is committed and
enthusiastic about creating the plan, the planning process is expedited, and the plan is completed.

In the following section, we discuss these topics in more detail.

4.3.1 Staff/Manpower
Finding: Staff members with availability to work on the plan are valued resources due to

their rarity.

A lack of staff or manpower was an issue in all of the communities that we studied. When
asked about the town staff, one emergency management director stated, “We need more people.”
It becomes clear that many communities need additional staff to do work. The same director
believed that the lack of personnel is growing to be “more and more and more of an issue.” A
town planner solemnly reflected on how she could have used additional help while drafting the
plan. She noted how busy the entire staff had been. Unfortunately, many towns cannot afford to
hire additional staff or consultants because of a lack of available funds. In one town, the solution
to the problem of limited staff members was to rely on volunteers to substitute for staff members.
Among the three towns, the emergency management director positions consisted of one
volunteer, one part time staff member, and one full time staff member. A volunteer emergency

management director noted sometime similar:
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“In many communities, and | could list them time after time after time, it's either
the fire or the police chief that has [the emergency management responsibility], so
he's doing his job as fire chief and then he's trying to do this job too. It's just too
taxing: the planning and everything that they want you to do.”
Another interviewee notes that volunteers are limited, which hurts communities even further.
Even when towns hire part time staff, the demands are equal to those of a full time
position. The part time staff member was an individual who also held a position in the fire
department. The dual positions make it difficult for him to focus on emergency management as a
priority:
“It may be a while before I do anything with it because I've got other things that |
think are more pressing to get done. And that's just the EM side of it, not to
mention the fire department side of it that I've got things going on. Again, if | had
full time hours to do it, it would be different.”
The emergency management position has the demands of a full time one. . By not having
someone who is fully committed to the position of emergency management, the community is
hurt.

4.3.2 Lack of Time Resulting in a Long Timeline
Finding: Limited available staff translates to limited time to create the plan, ultimately

lengthening the completion of the process

The lack of staff to complete a hazard mitigation plan translates into a lack of available
time. As each individual is busy with their own positions, collectively it becomes difficult to
come together to work on the plan. Their schedules could not accommodate the creation of the
plan or the committee meeting necessary to discuss the plan’s contents. When asked what the
biggest barrier is to creating to hazard mitigation plan, one interviewee said “It’s the lack of time
to get together and work on it,” that is the problem. Another member of the community stated a
similar sentiment, but also added that individuals working on the plan lack focus. She even went
as far as to say that this was the largest barriers to hazard mitigation planning. A lack of time
translates into a lengthier timeline associated with the plans completion. A planner in a
community discussed the length that is usually associated with creating a plan. She stated that it
takes “a couple of weeks to coordinate schedules, and usually, if we have other things to talk

about, it’s even easier [to schedule meetings].” Though it is vague, a couple of weeks can be a
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considerable amount of time when attempting to hold multiple meetings regarding the subject.
She stated that it takes even longer when the meetings need to include individuals from outside
agencies like FEMA and MEMA:

“If it has to deal with state or federal officials like this FEMA grant that we're working

on, it could take 2 to 3 weeks just to get a date that most of the people can attend and a lot

of times you have a couple people conference in because they can't get here from

Boston.”

One community began their hazard mitigation plan following Hurricane Irene, making
the plan a priority. However, as they moved further away from the event, the committee
meetings were less frequent. When we interviewed one member of the town in December, they
mentioned that the last meeting occurred before Thanksgiving and they did not expect to hold
another until the New Year, significantly extending the timeline.

In some situations, a long timeline is a problem because it causes a lack of interest
amongst individuals. One planner noted that the nature of the process is very involved, requiring
a lot of necessary information and a lot of time. One emergency management director noted that
the part of the process that takes the most time is the infrequency in which the state evaluates
proposals and subsequently funding for projects, slowing down the projects:

“That money only becomes available once a year so that's why you can get into a

two or three year, if you're lucky, you can get moving in two to three years. It

takes time; it takes a lot of time.”

4.3.2.1 Staff Consistency and Turnover
Finding: Staff consistency becomes a problem with lengthy timelines, making it difficult

for staff members to maintain the same priorities and avoid confusion on job

responsibilities and status of the plan.

As a result of a long timeline, there can be a lack of consistency among the staff. Staff
members can retire or leave their position. When there is a new individual in that position, they
may not know the process related to hazard mitigation planning. This is especially a problem if
those new individuals do not want to participate with the creation of a plan. One planner noted “a
lot of department heads have been changed since [the last hazard mitigation plan] has been done
so there might be very different priorities.” The difference of priorities shifted the objectives

from what those were in the past plan.
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The retirement or departure of one individual can result in the division of responsibilities
among multiple individuals. In one town, the planner noted that no one person is now
responsible for the hazard mitigation plan, as the responsibilities of the position have since been
split up following the retirement of an integral committee and staff member.

Staff turnover also results in confusion. When one interviewee took over his position
from another individual, he emptied out his predecessor’s office. He did not thoroughly inspect
each file to the sheer volume. As a result, he was unaware of some of the more infrequent aspects
of his job. He said:

“This [hazard mitigation plan] was in the files when we cleaned his office out, I

know it wasn't here. We emptied a lot of file drawers out; | didn't have time to

read it all. I didn't know what was expiring, when it's expiring, what we need to

do to keep it going”

4.3.3 Champion

Finding: An individual who champions the plan keeps other committee members

motivated, ultimately completing the plan.

Possibly, the best resource to have in order to complete a plan is an individual who is
willing to push the plan to completion. That individual will champion a plan, scheduling
meetings, obtaining data, writing the plan, etc. One interviewee had past experience with the
planning process as they had participated on multiple plans in past positions. This person really
understood what needed to be included in the plan and has been the person who is actively
working on its creation.

Another community had a champion for the plan but lost him to retirement. The
individual, formerly the town engineer, was noted by one interviewee to have “really understood

every aspect of the hazard mitigation and he was in charge.”

4.4 Perceived Importance and Urgency
Hazard mitigation plans have a long timeline, and are normally seen as less urgent than

other problems a town has to deal with, and therefore less important. In many cases, the staff

already may have a lot of other emergencies within the town to deal with, so it is hard for them
to focus on the plan. As a result, sometimes hazards are not addressed until after they occur. In
this section we will talk about how a staff handles their workload as well as how exposure to a

major hazard can push a community into action.
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4.4.1 Staff

As previously mentioned in the last section, the staff in particular has problems dealing
with the added responsibility of creating this plan. One interviewee noted that hazard mitigation
planning has the workload of a full time job, making it hard to balance with their other job
responsibilities. Therefore, the committee members must prioritize their tasks, which do not

always favor development of the plan.

4.4.1.1 Various Priorities

Finding: Competing work responsibilities and priorities can be a barrier to completing

hazard mitigation plans in a timely manner.

The town officials who work on hazard mitigation plans have other priorities besides the
plan. The committee members are not only on the planning board but also have major
responsibilities in the town, like the fire chief or the town planner. Creating a hazard mitigation
plan requires a lot of time that most people do not have and cannot afford to give while still
balancing the rest of their work. A planner stated that:

“We don’t have extra people in this town and I’m sure that’s not unique. So when

we take a couple hours to do something like this, it gets people away from the

other elements of their jobs so sometimes it’s hard to just get everyone around the

table focused on the task at hand.”

Because of this conflict of priorities, meeting to talk about the plan can be difficult. Coordinating
schedules is a problem for multiple towns, and one interviewee noted that when they need to
meet, it takes two to three weeks just to decide on a date that most people can attend. Another
town took a couple months off from planning because the committee members became too busy.
In every town, the interviewees noted that having extra personnel whose job it was to just to
assist in the planning process would be helpful since they have so much of their own work to
focus on.

In many cases it is easier for the committee members to prioritize more immediate
problems over ones with long timelines. For example, one planner explained to us:

“But like the DPW director, the fire chief, as you'll find, it's harder to meet with

them because those are things they know they have to deal with but they tend to

deal with it as the emergencies come in.”
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Even the town planners have more pressing responsibilities like creating the town’s master plan.
When all these responsibilities stack up, the officials have to weigh the benefits of attending to

one thing before another and then decide if the work load is worth the potential payout. Because
the hazard mitigation plan takes a while to make and get approved, it is harder for the officials to

make it their top priority when other more urgent matters also require their attention.

4.4.1.2 Confusion of responsibilities

One major problem for those trying to balance these responsibilities is being a part of the
hazard mitigation planning committee is not included in their everyday responsibilities and so
there can be confusion as to what they need to do. For example, one interviewee had told us that
he was not even aware he was on the committee until we contacted him and he wasn’t really sure
of his role. Some involved on the planning board are simply not quite sure of their role or what
they should be doing. This confusion can sometimes make the planning process more difficult or
cripple it. In one town a past plan did not go through because it was never sent off for approval
by the state after being approved locally. On a less drastic level, one interviewee explained that
the planning process had lost momentum, and it was going to take someone to start it up again,

but they didn’t know who was supposed to make the move to do so.

4.4.2 Town Motivation

Finding: Recent experience with hazard events can create incentives to revise hazard

mitigation plans.

Major hazards sometimes turn hazard mitigation planning into a higher priority for
citizens and staff. People tend to deal with things as they occur. As one interviewee pointed out
“[planning ahead 1s] something that probably makes sense, but nobody thinks about it a lot until
the next big storm.” In this situation, the town experienced major problems as a result of these
storms and afterward they started to plan for future occurrences. One town could not obtain
funding to fix the damage after hurricane Irene because they lacked a mitigation plan. After the
storm, they started their plan and thought about measures they could take to prevent some of the
more serious problems from occurring during the next storm. Another town lost a significant part
of beach during one storm. Though they had tried to haul in sand during the storm, it did not

even last to the morning.
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4.5 Coordination and Communication
When creating a hazard mitigation plan, it is important to ensure as much communication

and cooperation between those working on the plan as possible. When the individuals working
on the plan cooperate the planning process will go smoother and faster. The most important
relationships that the town should have are those between the departments within the town and
between the town and the various government agencies that assist by providing data and propose
methods to mitigate hazards.

4.5.1 Between Departments
Finding: Disconnect between departments within a town can be a barrier for effectively

determining and solving problems.

Having good communication between the towns departments allows them to better
coordinate with each other during the planning process. A staff that works well together limits
the amount of disagreement over the plans and allows the committee to establish each
individual’s responsibilities with limited confusion. This did not seem to be a major problem
among the towns we visited however, one town planner stated, “This is a very cooperative
town... We've been told that by many people.”

Even with cooperation, these towns still experienced some disconnect between
departments. One interviewee told us that the town was split up between different elected boards
that each dealt with their own areas, such as seawater and sewer, harbor and water, and
recreation and parks. Whereas splitting up the responsibilities is helpful, the interviewee also
noted that there is no one person that overlooks and has control over all the boards. Another
interviewee pointed out that this discontinuity sometimes makes it hard to know who to contact
regarding specific topics. This results in consultants or other departments talking to the wrong
people and not getting all the information they need when attempting to discover what needs to
go into the hazard mitigation plan.

When there is an information gap of some kind between departments, it can lead to
cooperation problems. This can also happen when new members of the committee are not
familiar with the town. As one interviewee explained:

“Because today it's like they're hiring a new person... for the health department

and they're going to hire a health person probably not from [here], probably

doesn't have a clue about [this town]. That's where you lose your continuity”
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When telling us about a project in their town, another interviewee told us about one department
that was doing work on the drainage system. They were not informed that the size of the pipes
were changed at some point and could therefore not finish the project in the way they had
planned to.

Having a centralized board of officials in charge and readily available helps the town
departments to stay organized and also makes the planning process smoother. It is also important
to have everyone informed when locally approving hazard mitigation plans. One town planner
pointed out that having just the board of selectmen review an issue is much more efficient than to
decide on it during a town meeting. However, when it is hard or time consuming to have a
meeting with the board of selectmen or the planning committee their communication is less

frequent and therefore they may not be up to date on what is going on in the other departments.

4.5.2 Between the Town and Regional Planning Agency
Finding: Establishing good relationships between communities and government agencies

provides towns with easier access to studies and help for hazard mitigation projects.

Just as it is important to have good communication within the town, it is also just as
important for the town to keep up communications with MEMA and other agencies. By keeping
these pathways of connection open, it becomes easier for the town to work with agencies like the
Army Corp. of Engineers or Massachusetts’ Coastal Zone Management (CZM). These groups
can provide the town with information and studies as well as help them with plans for the hazard
mitigation plan.

Many factors can affect the relationship between the town and agencies. For example, in
one town, the Army Corp of Engineers spent a lot of time and money on planning a breakwater
for the hazard mitigation plan. However, the proposal did not pass in the town meeting. After
that the Army Corp of Engineers “expressed a reluctance to jump back in [helping with the
plans] just based off the history and the amount of time and money they put in.” Another
problem that affects this relationship is when the town and the agencies have different priorities.
One interviewee told us about problems they had working with the Massachusetts Department of
Environmental Protection while trying to solve flooding issues in the town. The town’s proposal

to solve this issue may have affected local protected lands, so MassDEP would not let them do it.

46



However, when strong connections and relationships can be established, getting help and
working out problems are much simpler. One town planner stated that they keep up these strong
connections by:

“We try to train our Conservation Commission by having different agencies come

and talk to them about different things that are interesting to them, so by

continuing to do that, you keep up the contacts when the people change and that

type of thing. It's critical because then they'll send you their grant things too and

you can talk to them about how to make something work for an issue that you are

opposed to.”

It is also important to keep these strong relationships with FEMA and MEMA. Both agencies
make personnel available to help out communities. One interviewee commented on how helpful
the FEMA representative he talked to was, saying that the representative offered to hold a
workshop for the committee if they were interested. The same interviewee also discussed how
FEMA was willing to anticipate and fix long term problems instead of just providing the town
with temporary solutions. So if the town cooperates with FEMA on the plan, they may be able to
come up with more effective solutions. With respect to MEMA, some towns have emergency
management directors that work under MEMA, so these towns have a direct connection to the
agency. MEMA also employs personnel whose sole responsibility is to stay up to date with the
communities and help them to create their plans whenever possible. These representatives
actively attempt to meet with the communities; however the representatives are responsible for
multiple communities, so the communities themselves also have to make an effort to keep in
contact. One interviewee said that the representative from the region office for MEMA gathers a
group of about thirteen towns from the region together once a month to talk about what’s going

on in each town and the different things they are working on.

4.6 Climate Change
The subjects we interviewed had several different opinions on the notion of climate

change. Some of the town officers said that they had witnessed the effects of climate change
first hand, while others acknowledged that climate change might be an issue but offered no

decisive opinion on the matter.
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4.6.1 Perception about climate change
Finding: Some committee members responsible for creating the plan do not perceive
climate change as a significant issue.
About half of all the subjects seemed to think that climate change could be a serious

Issue, citing rising sea levels and increased instances of flooding. One hazard mitigation planner
said that there were “places in town that as a kid | never saw a flood. Now [during] any storm,
that's a problem.” Another insisted that “a lot of people don't believe [it], but the ocean is higher
now than it's ever been.” He also explained that it would be hard for someone who was not
paying attention to see the changes because they are very gradual, and it can be years before
there is any noticeable difference in flooding or sea levels.

The other half of the interviewees rarely said that climate change was not an issue, but
rather said that they had not seen anything they could decisively say was caused by climate
change. Only one interviewee within this sub group openly dismissed climate change, stating
“Global Warming? I don’t think it’s got a [darn] thing to do with it.” Three other interviewees
stated that they did not have the knowledge to make any decisive statements on the matter. Even
if interviewees did not acknowledge climate change as the cause, all interviewees within this

subgroup stated that flooding was a serious problem.

4.6.2 Including Climate Change Considerations
Finding: With the increasing difficulty associated with creating a hazard mitigation plan,
an option section on climate change is a low priority.
None of the three towns that we visited included a section in their hazard mitigation plan

for climate change. However, one town had included considerations for climate change in their
projects but not explicitly as its own section. The town planner had noted that elements of
climate adaptation planning were “in the plan but not specifically as climate change.” The town
had considered rising sea levels while constructing a rail trail, because they wanted the project to
last. The town had also fought to ensure that a new sea wall being constructed would be high
enough to withstand rising sea levels in the future.

A planner in another town who was revising their hazard mitigation wanted to include a
section in the new plan regarding climate change. The planner noted that there may be
reluctance to include considerations for climate change in a plan because “climate change could
be more political than anything.” The hazard mitigation committee in another town had
experienced trouble in the past when trying to pass measures against climate change in town

meeting for aesthetic and monetary reasons.
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According to our interviewees, FEMA and MEMA actively encourage communities to
include climate change considerations in their hazard mitigation plans and provide useful support
to help communities. These actions facilitate the inclusion of climate change considerations into
community’s plans. When one town planner met a MEMA agent at a planning conference, the
agent noted how she “doesn’t like the plans that come in without even a section addressing
climate change.” A section on climate change is still optional though. Most of the interviewees
stated that they had a difficult time just finishing the hazard mitigation plan so they are not
inclined to include optional sections. Despite this, the same planner who talked with the MEMA
agent said that they were still thinking about climate change: “maybe it's only on our minds
because it's on [MEMA’s] minds, but it’s there.” Even though it may not be a requirement, if
government agencies encourage planners to include considerations for climate change, then there

is a significant chance that they will.
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5. Discussion and Recommendations
Based on our findings, we were able to draw certain conclusions regarding the barriers

and facilitators to hazard mitigation planning. These barriers and facilitators are all intimately
connected, with any one topic relating multiple others. It is important to note these relationships
as well as their significance in order to fully understand the situation surrounding hazard
mitigation planning. In this chapter below, we discuss the significance of our findings and make
recommendations. The structure of this chapter’s sections mirrors the Findings Chapter’s

sections.

5.1 The Importance of Experience and Knowledge
While doing our literature review on potential barriers to the hazard mitigation planning

process we might encounter, we did not discover any studies that discussed the staff’s limited
access to information. During our interviews however, we became aware that available access to
information and data about hazards is essential for making an effective plan. When the staff and
the community have a reliable and easy access to sources of information on topics like past
plans, their area’s hazards, and possible solutions to the problems, the creation of a hazard
mitigation plan becomes a more manageable task. This information can come from experienced

staff members, community databases, past studies, or even hired consultants.

5.1.1 Discussion
Based on our interviews, a lack of educated staff members on the topic of hazard

mitigation is probably the biggest challenge a community faces when it comes to obtaining
information. However, this topic did not appear in our literature review. If the staff lacks
knowledge on what grants are available or how to create a plan, then they may not be aware of
all the options or what is needed. If a staff member does not know what their responsibilities are,
they will be less inclined to attend meetings or give input, leaving the planning to the more
experienced committee members. There are workshops offered by FEMA and MEMA to help
them learn about this process. However, the workshops are not always convenient for the staff
members since workshops can be far away and take a significant amount of time to travel to.

We found that some communities encountered more difficulties finding studies then
others. One town planner told us how she had no problem obtaining data on natural hazards,
because she had previous experience with them. However, in another town, they did not have
many studies, and those that were available were outdated and hard to locate.
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Another interviewee discussed a new online database that their county was using to keep
them informed available resources each town had as well as what they were doing in terms of
planning. This information is useful for committee members, because it allows officials to share
physical resources. Educating staff is a much simpler process when databases and studies are
readily available and frequently updated.

The public gets most of its information from the staff, so if the staff is not educated, the
public won’t be either. This issue is more important in towns that hold open meetings where the
citizens vote on issues involving the plan. Unfortunately, if the public isn’t well enough
informed, they may make choices based on a superficial aspect of a project rather than on
whether it would be helpful or not. If they are informed they may be able to offer the staff
member helpful new perspectives and ideas.

One of the towns we visited had implemented a few methods to involve the public. They
televised their meetings, put information in the newspapers, sent out notices with their taxes and
other municipal mail, and also extended the time that the public could offer input past the
meeting day, all to encourage more participation. This town also separated the hazard mitigation
topics over multiple meetings and integrated them into other discussions that the public found
more interesting. These are good ways to obtain information from the public. By providing
places to find information, the public has the capabilities to be more involved and to make more
informed decisions. Breaking up the information into topics is consistent with the literature that
suggested integration of adaption planning into other plans in order to raise interest and
awareness.

When turnover is a problem, it is helpful to have people who have worked on a plan
before there to help, whether they are a current staff member, retired staff member, or consultant.
Many of our interviewees commented on how useful they found the input help of those with
more experience. One problem occurs when there is no experienced member on the staff and the
town must look to consultants, which cost money to hire. FEMA and MEMA do offer grants that
give communities money for consultants and other resources that may be helpful during
planning.

5.1.2 Recommendations
When the staff does not have enough information on how to plan or what hazards their

towns face, it makes the already arduous process of hazard mitigation planning significantly
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harder. There are a few things that can be done to ease the planning process. Some methods
FEMA, MEMA, or the communities can employ to make this process easier would be to have
MEMA staff meet directly with the committees, to develop resource databases, or to make towns
more aware of grant opportunities.

Individuals on the planning committee have other responsibilities besides hazard
mitigation planning and therefore may find it more useful to have more localized and convenient
sources of information. MEMA and FEMA try to provide information and help towns with the
planning process by offering workshops, but the committee members typically have to travel far
and spend time they would normally have off to attend them. In order to better educate the
hazard planning committee members, these organizations should hold workshops directly with
towns to speak with the committees during one of their meetings. Having this more private and
convenient type of workshop will benefit the entire committee instead of just the few who can
attend the larger workshops.

Besides being educated on how to create a hazard mitigation plan, the committee
members also need to learn about what kinds of hazards their town faces and how others have
solved similar problems. Some interviewees noted that they had trouble finding older data or just
didn’t know if there were studies available. Something useful that would help these towns and
make planning easier would be to develop a database that pools all of the towns’ studies and data
on hazards in order to make it readily available to the town staff online. Having access to such a
database will allow towns to find the studies they need quickly and ensure that they have all the
information they need to plan for hazards the best they can. These databases can also pool
information from a whole region, not just one town, to allow the planners access to a broader
view of what they may need to expect in the future.

A good source of knowledge for a town is having experienced staff to help them with the
planning process. If a town has no experienced members on the staff, consultants can be a useful,
but expensive replacement. FEMA and MEMA both offer grants that provide towns with money
to hire consultants, but these can be competitive and time consuming to apply for. Sometimes,
towns do not even know about these or other grants and may benefit from some form of database
that lists these funding sources for them. If towns were made more aware of grant opportunities,
or if the process of applying for them was more simplified, then it would allow committee

members easy access to the experienced personnel they need.
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5.2 Incentivizing and Prioritizing through Funds
The barriers and facilitators present in the literature failed to elaborate on the intricacies

of grant funding while interviewees were reluctant to discuss allocation of town funds. As a
result, there was very little overlap between the two. However, interviewees were enthusiastic to
engage in discussion regarding the necessity of funding, sources of funding, and difficulties with
obtaining grant funding. That helped create specific recommendations for both towns and
government agencies in order to provide additional planning funding.

5.2.1 Discussion
As was expected, funding from the town for planning was insufficient. However, there

was little information gathered on how the allocation of funds in towns occurs. Therefore, it was
difficult to determine if the cause for limited community funding was a result of prioritization of
funds to other locations or a complete lack of funds. However, interviewees did note that they
usually obtain funds from government agencies and regional authorities as part of regular
dispersion, though that funding has been reduced with time. The literature did not suggest such
funding sources or their amounts’ recent reductions.

The literature did note, but not to what levels, that it is beneficial for communities to
receive grant funding. Among our interviewees, a significant majority noted not only how
beneficial it was to have grant funding, but necessary to do so in order to engage in hazard
mitigation planning activities. However, the literature only reviewed the result of the intricacies
to the barriers associated with grant funding: the perceived cost of applying as much higher than
the potential benefits of funding. Obtaining grant funding was a major problem with many
associated different barriers; including lack of availability, specificity, and competition of grants;

which we did find as a result of our interviews.

5.2.2 Recommendations
Communities need to seek and apply for more funding sources in order to plan

effectively. Funding sources are essential to provide incentive for the staff members in the form
of payment. However, it also eases the process of hazard mitigation planning by providing those
essential resources committee members would want while creating this plan, thus allowing the
process to be less arduous. Unfortunately, not all towns are fortunate enough to have a large

enough tax base that allows them to acquire these additional funds. Towns have to rely on grants
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that are difficult to obtain because of the associated amount of work, the level of competition,
and the ultimate uncertainty of awards.

The mentality surrounding applying for grant funding needs to change in order for
communities to obtain more funding. Two of the communities expressed a reluctance to apply
for grant funding due to the cost of applying versus the potential benefits. In those situations,
individual staff members do believe the funding would be helpful, but don’t believe their
proposal will be able to show the highest need among their competitors. This translates into a
reduced number of applications from the communities for grant funding, limiting the funding
that could be potentially received. Those two communities faced more significant problems
creating their hazard mitigation plan than the other community. This is because the other
community applied and was awarded grant funding in order to create their plan, allowing them to
hire an outside consultant. Consultants have the responsibility to create the plan, and there is
more incentive for them to complete their work as they are paid upon completion. The individual
staff members feel a smaller level of incentive because they are not being paid to complete the
plan, though they acknowledged the potential benefits of having a completed plan. But the fact
remains that communities that do not apply for grants cannot possibly be awarded with grant
funding. In order to assist the change in mentality, staff members must be willing to write and
submit grant applications. However, change also needs to come from agencies as FEMA or
MEMA need to educate communities on additional funding sources that would be applicable to
communities.

It would also be beneficial for communities to establish strong relationships with outside
agencies to create a channel with which to approach them. One interviewee stated a strategy to
obtain funding from larger agencies is to find an agency interested in performing work that
overlaps with the community’s interest. While this is a great method of gaining additional
funding to fix problems, the strategy is not simple. It often requires a considerable amount of
work to determine which agency to approach and convincing them how the agency’s motivations
align with a community’s. This could be potentially difficult if past experiences between the two
parties are negative that would ultimately hinder future interactions. Whether is the community
that is difficult, like in the case with the Army Corps of Engineers, or the agency that is difficult,
like in the case of the lost reimbursement, one party is usually left with a reluctance to engage in

business again. In the latter situation, communities will come to rely on themselves rather than
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on outside agencies. As a result of this sentiment and their limited funds, priorities will be placed
on their day to day responsibilities and any extra work, like planning, will be delayed. If that
existing relationship exists, then agencies would be more willing to partner with communities
and be aware of potential issues that would allow agencies to approach communities with

funding and assistance.

5.3 Necessity of Available Staff
One of the most significant barriers that we found to hazard mitigation planning was a

lack of available staff. However, there was little to suggest this would be the case from the
literature review. Though the literature did highlight problems regarding the interactions of staff
persons, it did not include the lack of time for staff persons to interact due to their availability,
something that we did find as a result of our interviews. The most suggested solution to the
problem of available staff would just be to hire additional staff. However, this can be difficult
due to the already existing lack of funding.

5.3.1 Discussion
This topic was not addressed in the literature review that we conducted prior to our

research. However, lack of available staff has proven to the most problematic hurdle to creating a
hazard mitigation plan. Staff members are essential to the creation of the hazard mitigation plan
because they are the ones who actually create the plans. Even in the community who hired
consultants to create the plan for them, members of the community had to apply for the grant
necessary to facilitate their involvement. Following the hiring of the consultants, members of the
town departments had to make time to work with the consultants. Nothing can be completed
without staff available to work on the plan.

5.3.2 Recommendations
People create a plan, and without people available to work, there can be no plan. Many of

the interviewees noted what a difference it would have been to have extra staff working on the
plan with them. It was clear that by not having extra bodies to work, it would be incredibly
difficult to create the plan in a timely fashion. A significant contributor to the problem is not
having enough funding to provide for additional help, whether they are in the form of additional
staff or outside consultants. One solution is to initially hire individuals enthusiastic to fulfill the
explicit and implicit job responsibilities in order to become champions. If all positions are

already filled, there is really no easy way to combat the problem of lack of staff. It would be
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difficult to ask and rely on volunteers to work on the plan, because it requires a skill set not
readily available within the general public. Those that have such skills are likely to already have
jobs and responsibilities, like staff members, and cannot dedicate additional time to hazard
mitigation plans.

Possibly, the best method for providing additional staff would be outside assistance from
FEMA and MEMA. The agencies could hire consultants that would visit towns in order to help
communities develop their hazard mitigation plan. The consultants would act as the much needed
champion, pushing to complete the plan, as it is explicitly in their job responsibilities. They
would not solely responsible for creating the plan but would help facilitate its creation by
scheduling meetings, talking to individual staff and departments to be accommodating to
schedules, and instructing staff on what needs to be included in the plan. The consultants would
work for MEMA or FEMA on a salary but would receive a commission from the town one a plan
has been approved that would be less than an actual consultant would cost. This provides
incentives for both the town to request for this kind of assistance and the consultant to work in a
timely fashion in order to obtain more commissions.

Consistency in a position also needs improvement to facilitate staff availability. Staff
turnover can also be a significant problem, as the same individuals are not involved in different
plan revisions, a topic discussed in 5.1. New members of the staff may have less time to devote
to additional activities like planning because they are becoming oriented to their new positions.
They also devote time in order to become acquainted with responsibilities like hazard mitigation
planning those vacating the position may not have been forthcoming with such information. This
can be a result of the circumstances surrounding the position’s vacancy. If the departing
individual quit or was fired, accurate records may not have been kept, leaving a level of
uncertainty for the incoming individual. It would be helpful for the departing individual to note
the position’s unwritten responsibilities, no matter how infrequent, on a consistent basis and not
just at the end of their tenure.

If there is motivation within staff members to conduct the plan, it is best to schedule the
meetings as close as possible, holding individuals accountable for attending the meetings in order
to make considerable progress. When one community was severely impacted by Hurricane Irene,
they began hazard mitigation planning soon after the event. They had frequent meetings, but as

time passed, the meetings became less frequent. Other day to day responsibilities began to hold
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more of their attention, meaning that the committee no longer actively worked on their hazard
mitigation planning. It appeared that interest waned as time passed, and the event was no longer

in the forefront of the community’s mind.

5.4 Staff and Community Perception

Hazard mitigation plans are sometimes viewed as less important than they should be in
communities. Our literature showed that one potential barrier to the creation of these plans was a
low priority for most staff members. Our findings confirmed that towns view urgent problems as
the most important priority a majority of the time. As a result, other important topics, like hazard
mitigation planning, are ignored. Taking preventative measures for natural hazards is important,
but because there is no way to determine when a hazard will occur and the timeline associated
with the planning process is long, people tend not to think about hazards until they have already

occurred.

5.4.1 Discussion
Full time staff members are the main parties responsible for creating a hazard mitigation

plan. However, the plans are an additional responsibility given to staff members on top of their
full time responsibilities. As a result, it becomes harder for the committee to get together and
meet often. When they do, it takes a few weeks to set up a meeting date. Having extra staff
members for the planning process is something that all of the interviewees thought would be
helpful. However, hiring staff just for the hazard mitigation plan is not a realistic option as the
plan is only updated every few years. Though a lot of work is associated with the update of the
plan, there is not enough work for an individual afterwards.

As aresult of the staff’s extra work load, they have a difficult time prioritizing hazard
mitigation planning. Many of the officials’ other responsibilities are more pressing to the town
than the hazard mitigation plan. Since creating the plan is not a simple or quick task, it often falls
to the wayside. This can cause problems if they rush to complete it or take too long to finish it
because they feel it is not as important. This causes confusion among the staff regarding which
committee member is responsible for specific items, which we did not anticipate while creating
our original barrier list. Since the staff has other responsibilities, the momentum sometimes
slows down, and it may be hard to determine who should start the planning process back up.
With this kind of situation, the roles of the committee members need to be better defined to make

the process run smoother and more efficiently.
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The town itself also holds a lot of other matters above pre disaster mitigation planning.
Most citizens don’t think about hazards or how to prevent them until they actually experience
one, and so they do not push to have anything done. This finding lined up with what we found in
the literature about citizens that are unaware of the benefits of planning but don’t consider it until
they are directly affected by a hazard. However, once a major storm hits, people start to push
town officials to ensure that they are better prepared for the next storm. In some cases, this can
be a good thing. Whereas planning beforehand is better, a small hazard can give people the push
they need to start preparing for bigger ones.

5.4.2 Recommendation

Consultants are useful tools for hazard mitigation committees when the staff experiences
a lack of time or motivation. If a town has the money to hire a consultant, the consultant can be a
great asset for quickly pushing the plans forward. However, many towns do not have the funds to
hire one. One way to overcome the cost may be for FEMA or MEMA to provide staff whose sole
responsibility is to help towns make plans that the towns can employ as consultants for a smaller
fee then consultants from private firms. This will give the towns more incentive to seek outside
help instead of handling the plan in house.
Many times the staff lacks motivation to work on these plans. The cause can be that either staff
members have other, more urgent matters to attend to, or because of the long timeline and
uncertainty associated with the hazards. In these cases, it is helpful to have citizens or staff
members who are willing to push the issue in order to encourage the committee to finish the
plan. In our literature review, the National Oceanic and Atmospheric Administration (NOAA)
suggested that having this kind of public support was effective in motivating the staff to
complete the plan. If the towns or MEMA can raise awareness of the potential risks associated
with not having a hazard mitigation plan among the citizens and staff, they may be able to

motivate the committee to raise hazard mitigation planning as a priority.

5.5 Importance of Coordination and Communication

Having good relationships within the hazard mitigation committee and between the town
and governmental agencies helps to make the planning process easier. If the committee members
have a good working relationship and similar goals amongst themselves, they will be better able
to effectively solve problems in a short amount of time. Similarly, if the town officials have
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connections with personnel in governmental agencies such as FEMA, MEMA, MasDEP or the
Army Corp of Engineers, it will be easier to obtain advice, data, funding, and help with creating

the plan.

5.5.1 Discussion
In all the towns we visited, the interviewees stated that their committee members worked

well together. In our literature review, we found that a significant barrier to planning was
disagreements between committee members on priorities. However, our results showed that in
the towns we visited, the members all agreed on the priorities of the plan. Our results may not
match with the literature because of the small sample size of our analysis. While communication
was not a problem in the towns we studied, it does not mean that it should be dismissed as a
possible barrier for other communities on the Massachusetts coast.

Besides having good relationships within the town, it is also important for towns to
establish stable communications with governmental agencies. In our research we found that
towns are sometimes under the jurisdiction of government agencies such as the highway
department, environmental agencies, or historical agencies, which corresponded to what we
learned from our interviews. When towns have had disagreements or conflicts with these
agencies, it strains their relationship and creates more difficulty when working with them on
future projects. This happens as a result of the towns and agencies developing bad reputations
with each other. This could affect their relationship even after the departure of the staff members
who experienced the conflict. In order to keep a good relationship with agencies, it is important
to keep in contact with the agencies and keep them involved in the community, even when the
town does not need them for a grant or project proposal. This finding was also supported by the
literature, which stated that when agencies are interested in a community, they are more likely to
push for action and therefore motivate the community.

5.5.2 Recommendations
Having disconnect and information gaps between departments can affect the planning

process. If the committee members are not aware of the problems in each of their departments,
they may not be able to create the most informed and effective solutions to hazards within the
plan. In order to remove the disconnection between the town departments, there needs to be a
centralized board that overlooks all of them. This board would need to take a large active part in

organizing the data from all the departments and providing information about the projects that
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the others are doing. It would also be useful for the centralized board to hold meetings involving
representatives of all the departments to keep each other up to date.

Having a poor relationship with government agencies can also have a negative effect on
creating a hazard mitigation plan. In order to establish a good relationship it is useful to keep the
agencies involved in the town. One way this can be done is by having members of the agencies
come and speak about what they are interested in doing as an organization to the staff, the
citizens, or both. Allowing the agencies to talk to the town like this will establish a connection
between them that will be invaluable when the town begins planning. When working with these
agencies, towns should also try to compromise as much as possible when disputes arise so as not

to gain a reputation as being difficult.

5.6 Climate Change
One part of our project goal was to identify barriers and facilitators to including climate

change in hazard mitigation plans. Limited staff time and availability as well as its optional
inclusion made it a low priority for all of our case studies. Though it would have been beneficial
to interview individuals in towns whose plans did explicitly include climate change, this was not

the situation for any of the towns that participated in our study.

5.6.1 Discussion
In the literature review, we identified increasing storm frequency and severity, sea level

rise, and flooding as problems stemming from climate change. A few interviewees noted the
recent increases in storms that have been affecting their area, though they did not explicitly
attribute this to climate change. A majority of interviewees mentioned flooding as a serious town
problem. Though the literature contributed this partially to sea level rise, only a few of our
interviewees mentioned it.

A couple of the subjects we interviewed mentioned some of controversy regarding the
topic of climate change. Some people might not have brought up the issue or included it in their
plans because climate change has been a popularly debated subject in the recent past and is not
unanimously considered truth. Perhaps planners do not wish to press a potentially inflammatory
issue when their main goal is to create a hazard mitigation plan. They would want a document
that is straightforward in its intentions and does not have the appearance of having a political
bias, thereby sparking tangential debate. It may be possible to sidestep this issue by including

considerations for climate change but not explicitly labeling them as such. Towns that were
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discovered in our literature review did include a section devoted to climate change, though our

case studies did not.

5.6.2 Recommendations
Since so many people we interviewed stated that they were unsure as to whether climate

change was actually an issue, it would be beneficial to provide them with information regarding
its existence. A campaign could be started to raise general awareness by interested parties, but it
may be more important to educate committee members and other staff persons specifically,
because climate change relates to their field of work. If members within the committee conflict
on the issue, proponents on the committee could serve as educators for those who are less literate
on the subject. However, the topic should be approached with care as it is such a controversial
issue. Again, those with experience in hazard mitigation planning understand the need to
consider climate change in such plans.

Many of the interviewees said that their priority regarding the plan was to ensure that
they had the minimum requirements for the plan done. If MEMA made a requirement to include
considerations for climate change, then communities would certainly be obligated to include
them. If interest groups were particularly insistent on including climate change in the plans and
could create enough community support, committee members would feel a certain sense of
obligation to the address these concerns.

Of course it may not be necessary for every town to have a study done on their area, but
perhaps it could be beneficial to have every town at least consider it. It would also be good
practice for people in coastal communities to consider projected sea level rise when developing

near water.
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6. Conclusion

The goal of this project was to determine the barriers and facilitators to hazard mitigation
planning for Massachusetts coastal communities largely through interviews with individuals that
have practical knowledge about the planning process. We selected three case studies in order to
capture a range of experiences while keeping the scope reasonable. Then, we familiarized
ourselves with their hazard mitigation plans before contacting, scheduling and conducting
interviews with individuals within these communities. Finally, we analyzed the interviews to
determine those barriers and facilitators. The purpose of interviewing individuals with practical
knowledge was to obtain first-hand accounts of their barriers and facilitators.

The purpose of determining these factors was to be able to provide that knowledge as
well as our recommendations to communities and larger agencies, including FEMA and MEMA.
Prior or during the planning process, communities and agencies will be able to identify these
factors and attempt to avoid the barriers while enhancing the impact of facilitators. Our
recommendations will hopefully aid in those attempts. Communities would hopefully
disseminate their experiences and learned information to other communities to aid them in their
planning processes as well.

This project helped provide some illumination into the factors that hinder hazard
mitigation planning so communities will be able to dedicate additional effort and resources to
climate change adaption. As a result of an already difficult planning process, climate change was
a neglected topic within the plans because towns were more focused on just completing the
hazard mitigation plan. This will prove to be a challenge in the future as the global climate is
changing to produce more impactful and costly hazards. Just planning for those familiar hazards
that towns have always experienced is not enough. Communities need to plan for hazards that are
larger, more frequent, and most importantly, more destructive. Without proper hazard mitigation
planning with considerations for climate change, the future is bleak for these communities as

they lose lives and important infrastructure.
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Appendix A

Interview Guide
Interviewee Details

1.
2.
3.

4.

What is your role in the community?
What is your part in the hazard mitigation planning process?
What hazards do you find most pressing?
a. Do you find these are getting worse with the changing global climate?
How do you plan for the hazards?

Community Details

5.

6.
7.

8.

What are the major hazards that affect [your town]? How many do you believe are related
or will worsen due to climate change?

How often does your town make/revise plans?

How important do people in [your town] think hazard planning is? How important is it to
you?

Have you included climate change considerations in your plans?

Barrier and Facilitators Topics

9.
10.
11.

12.
13.

14.
15.

16.
17.

What problems have you found when working on [your town’s] hazard mitigation plan?
How much data do you have and is it sufficient for your needs?
What databases are available to you for the information you need to make decisions about
the plan?
How difficult is it to create plans and meet as a committee?
How you ever experienced a disconnect when working with town planners/other
departments/the public/politicians?

a. If so, what do you think that disconnect is caused by? (eg. Political, ideological,

lack of interest?)

Are you limited by a budget? What are the causes of the limitations? What has been
sacrificed for them?
Is your town receiving/looking at any sort of government grants or aid for hazard
planning?
What other barriers or challenges do you face when trying to plan?
What are other ways your group has overcome or will be attempting to overcome these
barriers?
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