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SECTION 4. RISK ASSESSMENT 

In compliance with Code of Federal Regulations 44, Part 201.6(c)(2), this section of the Plan identifies, 
profiles, and assesses the vulnerability of Sagadahoc County to natural hazards. Our local risk 
assessments provide sufficient information to enable Sagadahoc County to identify and prioritize 
appropriate mitigation actions to reduce losses from identified hazards. This plan includes detailed 
descriptions of all the potential hazards that could affect Sagadahoc County, along with an analysis of 
Sagadahoc County’s vulnerability to those identified hazards.  Specific information about numbers and 
types of structures, potential dollar losses, and an overall description of land use trends are included in 
this analysis. Because this is a multi-jurisdictional plan, the risks that affect only certain regions of the 
County were assessed separately in the context of the affected region. 

CLIMATE 

No risk assessment of Sagadahoc County’s natural hazards would be complete without first considering 
its climate and geography. Factors such as seasonal temperatures, annual precipitation, prevailing wind 
directions and topographical features can all profoundly affect both the occurrence and severity of 
hazards as diverse as floods and wildfires. Sagadahoc County lies entirely within Maine’s coastal 
division which makes up approximately 15% of the State of Maine. Of the three climate zones within 
Maine, this climatic zone is most affected by the ocean, and because of the minimal elevation changes 
it is least affected by topography. 

Figure 4.1: Maine’s Climate Divisions – Maine’s Climate Future 2015 Update 
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Temperature 

Average high/low temperatures (F), based on data from the nearest National Weather Service station 
in neighboring Brunswick are: 

January:  30.1° to 10° 

April:    52.4° to 34.2° 

July:     77.9° to 59.3° 

October:   58.4° to 39.4° 

Temperature extremes can range from 20° below zero to the high 90°’s.  These temperatures tend to 
be moderated in the coastal communities.  

Precipitation 

Sagadahoc County averages approximately 48 inches of precipitation annually, based on records from 
nearby Brunswick. This includes the conversion of all snowfall to a water equivalent. Distribution of 
this precipitation throughout the year is fairly uniform from month to month especially in the Coastal 
and Southern Interior Divisions. Statewide, average monthly precipitation is between three and four 
inches, with November being the wettest month, and February being the driest month. Coastal storms 
provide the abundant winter precipitation, especially in Sagadahoc County whereas the cool ocean 
water and sea breeze help to limit convective activity during the summer, thus inhibiting abundant 
thunderstorm activity that is responsible for so much of the summer precipitation in the interior parts 
of the County. 

Prevailing Winds 

As a mostly coastal county, Sagadahoc winds are often influenced by the wind patterns of the Gulf of 
Maine, which vary dramatically over the seasons. In summer, the gulf typically experiences weak winds 
from the southwest or southeast, which can bring warm, moist air resulting in fog formation. At times, 
coastal sections of the County may be in fog, while inland areas, such as Richmond, Bowdoin, and 
Bowdoinham, are clear. Autumn winds tend to arise from the north-northwest. Winter and spring 
storms often are accompanied by strong winds.  A familiar Gulf of Maine storm is the “nor’easter”, 
characterized by high winds that blow out of the northeast just ahead of the low-pressure storm. Along 
with the rain or snow that “nor’easters” bring, high winds can produce strong waves that contribute to 
flooding and coastal erosion. 

PHYSICAL GEOGRAPHY  

While Sagadahoc County is the smallest county in Maine, with the next largest being Knox County, it 
is remarkable in the number of bays, rivers and coves that make up the chief topography. Heavily 
influenced by tidal powers all but the Town of Bowdoin are considered to be tidal communities. The 
general surface, while considerably divided by bodies of water, has no steep hills or ravines. Three 
communities; Arrowsic, Georgetown and Perkins Township are islands, Perkins Island can only be 
accessed only by boat. Arrowsic and Georgetown are connected to the mainland town of Woolwich by 
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a single bridge. Along with Arrowsic and Georgetown, the towns of West Bath and Phippsburg make 
up several of the rocky, finger-like peninsula’s that the Coast of Maine is notable for. Protruding into 
the northern reaches of Casco Bay the coastline towns of Sagadahoc County are rich in maritime 
resources and history.  

What is often considered the “northern” portion of Sagadahoc County, made up of Topsham, Bowdoin, 
Bowdoinham, Richmond, and Perkins Island, was once a part of the great logging history of Maine. 
Topsham, Bowdoinham, and Richmond all border a major river, either the Androscoggin or the 
Kennebec, and that has led to fertile farming land in all the towns. Bowdoin shares its name with the 
founder of nearby Bowdoin College and holds the largest apple orchard in the county. 

DESCRIPTION OF ALL-NATURAL HAZARDS POTENTIALLY AFFECTING 
SAGADAHOC COUNTY 

The Sagadahoc County Hazard Mitigation Planning Team identified several natural hazards that are 
addressed in this Sagadahoc County Multi-Jurisdictional Hazard Mitigation Plan. These hazards were 
identified through an extensive process that utilized input from members of the Hazard Mitigation 
Planning Team (comprised of representatives from state, county, and municipal governments and 
educational, health and business representatives), public input, researching past disaster declarations in 
the County, and a review of current maps. 

The following table identifies the natural hazards to be profiled as well as the hazards that were not 
profiled in detail due to a lack of historical evidence, lack of overall county-wide severity or a low 
likelihood for the event to occur. However, although these disaster events were not profiled in the 
Hazard Mitigation Plan, it does not certify that any of these events will or will not occur. 

 
Summary of All-Natural Hazards Potentially Affecting Sagadahoc County 

Natural Hazard Determination of Applicability 
to Sagadahoc County 

Comment 

Hazards Profiled in this Plan 
Severe Summer Weather Review of past disaster 

declarations, local knowledge, 
State Plan, and National Climate 
Data Center, National Weather 
Service 

Summer weather events generally 
produce heavy rain, winds and 
commonly bring lightening and 
hail. 

Severe Winter Weather Review of past disaster 
declarations, committee and 
local knowledge, records from 
1998 ice storm, State Plan, 
National Climate Data Center, 
National Weather Service 

Severe winter weather conditions 
are distinguished by low 
temperatures, strong winds, and 
often large quantities of snow. 
   

Erosion and 
Coastal/Riverine Flooding 

Local knowledge, National 
Weather Service, State Plan, 
Review of past Disaster 

This specific hazard is distinguished 
by the location specific effects of 
coastal storms, large rivers, and the 
growing threat of sea level rise. 
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Declarations, input from 
stakeholders 

Wildfire Review of Maine Forest Service 
records, local knowledge and 
State Plan, National Weather 
Service 

Wildfires have been numerous and, 
with the exception of the 1947 fire, 
they have generally been small. 
Sagadahoc County faces access 
issues due to the many peninsulas, 
as well as a high reliance on 
volunteer fire departments. 

Hazards Not Profiled in this Plan 
Tsunami Review of Historical records, 

National Weather Service 
While possible, neither type of 
Tsunami is probable. 

Hurricane Review of historical records, 
State records, National Weather 
Service 

True hurricanes are rare in Northern 
New England as a whole. Events 
such as nor’easters are much more 
common so are profiled in detail. 

Landslides Review of Maine Geological 
Survey records, State Plan, 
National Weather Service 

Landslides are virtually unknown in 
Sagadahoc County. Sagadahoc 
County does not have any 
mountains or areas of steep terrain 
that could potentially be subject to 
landslides. 

Drought State Plan, National Weather 
Service 

Severe, multi-year droughts 
occurred in Maine in the 1960’s and 
from 2000 to 2003. However, the 
effects of drought, such as wells 
running dry in some areas, have 
never been sufficient to create 
disaster conditions in Sagadahoc 
County, although they have 
increased the danger of wildfires. 
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Earthquake Maine Geological Survey, 
historical records, State Plan, 
National Weather Service 

Although earthquakes are common 
in Maine, no significant motion has 
been shown for any fault since the 
last ice age about 20,000 years ago. 
The largest earthquake in Maine was 
recorded near Eastport (in 
Washington County) in 1904, but 
there are no records of any 
significant damage, and no 
indication that this area is 
threatened. All the earthquakes that 
occur in Maine are intra-plate 
earthquakes. Maine is far inland 
from the boundaries of the North 
American plate which extends from 
the Mid-Atlantic ridge on the east to 
the western boundary of the U.S. 
Maine is near the middle of the plate 
and is therefore not subject to the 
more frequent, deep, and large 
earthquakes that are generated by the 
shear along the margins of tectonic 
plates. 

Flooding: 
(Includes spring and storm 
water runoff, ice jams & 
dam failure/breach, as end 
result is flooding.) 

Review of FEMA flood studies, 
flood maps, State data on disaster 
declarations, municipal official 
knowledge, State Plan, National 
Weather Service 

While a significant hazard, flooding 
types not associated with erosion and 
coastal storms have not caused 
significant damage to Sagadahoc 
County. Major ice jams are an 
extremely rare occurrence in 
Sagadahoc County due to regular 
USCG ice breaking missions for the 
lower Kennebec River. There are no 
high hazard dams and only one 
significant hazard dam in Sagadahoc 
County with an Emergency 
Operations Plan, making the 
potential for flooding due to dam 
breach low and the extent of 
flooding would be small. 

Disease Outbreak Statewide experience in 
2020/2021, news reports, 
SCEMA Monitoring 

SCEMA maintains a separate 
Disease Outbreak Annex in the 
Emergency Operations Plan. 

 
All hazards profiled in this Plan will continue to have impacts on the residents and properties in Sagadahoc 
County.  
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Sagadahoc County Emergency Management Agency conducted a full risk assessment in the months prior 
to this Plan update. Municipal participants joined as well as State, non-profit and utility partners. The Risk 
assessment tool that was used is the same that is used by multiple other County’s and the State of Maine 
Emergency Management Agency.  

The four hazards that are detailed in this plan are the four hazards that scored the highest on the risk 
assessment, all scoring eight out of ten points. Hazards were ranked on the following: 

 Likelihood of once incident within a defined period of time 
□ Unlikely – 1 Point: within the next 10+ years 
□ Somewhat Likely – 2 Points: within 6-10 years 
□ Likely – 3 Points: within 5 years 
□ Highly Likely – 4 Points: within 3 years 
□ Nearly Certain – 5 Points: this year 

 
 Vulnerability of Continuity of Operations – Impact to the operations of essential services and/or 

critical infrastructure 
□ No Impact – 1 Point 
□ Low Impact – 2 Points 
□ Temporary Disruption – 3 Points 
□ Significant Disruption – 4 Points 
□ Permanent Disruption – 5 Points 

 
 Vulnerability of People – Impact to people in terms of casualties and/or fatalities 

□ No Injuries/No Fatalities – 1 Point 
□ Some Injuries/No Fatalities – 2 Points 
□ Some Injuries/Any Fatalities – 3 points 
□ Multiple Injuries/Or Fatalities – 4 Points 
□ Mas Injuries/Fatalities – 5 Points 

 
 Vulnerability of Property – Impact in terms of damage and/or destruction to residential and 

commercial property 
□ No Damage – 1 Point 
□ Low Damage – 2 Points 
□ Temporary Damage – 3 Points 
□ Significant Damage – 4 Points 
□ Permanent Damage – 5 Points 

 
 Vulnerability of Environment 

□ No Damage – 1 Point 
□ Low Damage – 2 Points 
□ Temporary Damage – 3 Points 
□ Significant Damage – 4 Points 
□ Permanent Damage – 5 Points 
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The average of all the scores was then taken to determine which hazards posed the most risk to Sagadahoc 
County. The full risk assessment results can be found in Section 3, Planning. Severe Summer Weather, 
Severe Winter Weather and Wildfire were found to affect all jurisdictions in Sagadahoc County, Coastal 
Flooding/Erosion was found to affect all towns but the Town of Bowdoin due to Bowdoin not having 
coastal frontage.  

PROFILING HAZARDS 
 
SEVERE SUMMER WEATHER 

Severe summer weather includes violent weather phenomena producing high winds, heavy rains, lightning, 
and hail that can cause injuries and destruction of property, crops, and livestock. Severe summer storms 
generally occur between June and early October. Severe summer weather damages typically involve downed 
overhead utility lines, flooding from heavy rains, debris in the roads, and often erosion, particularly along 
the immediate coast due to the typical path of coastal storms. 

General Definition 

There are several different types of summer weather events in Sagadahoc County: 

Lightning:  An electrical discharge that results from the buildup of positive and negative charges within a 
thunderstorm. When the buildup becomes strong enough, lightning appears as a “bolt”. This flash of light 
usually occurs within the clouds or between the clouds and the ground. A bolt of lightning reaches a 
temperature approaching 50,000 degrees Fahrenheit in a split second.  The rapid heating and cooling causes 
thunder. 

Thunderstorm:  A storm formed from a combination of moisture, rapidly rising warm air, and a force capable 
of lifting air such as a warm or cold front or sea breeze. All thunderstorms have lightning and can occur 
singly, in clusters or in lines. 

Extreme Heat.  Summertime temperatures that are much hotter and/or humid than average. Humid and 
muggy conditions can make it seem hotter than it really is. Older adults, the very young, and people with 
mental illness and chronic diseases are at highest risk. However, even young, and healthy people can be 
affected if they participate in strenuous physical activities during hot weather. 

Tornado:  A violently rotating column of air extending downward from a thunderstorm to the ground. The 
distinctive, slender, funnel shaped cloud, with wind velocities up to 300 miles per hour at the central core, 
destroys everything along its narrow ground path. 

Microburst:  A small, extremely intense downdraft which descends to the ground creating strong wind 
divergence. Microbursts are typically limited to areas less than 2.5 miles across. This weather phenomenon 
can produce damaging surface winds in excess of 100 mph.  Generally, a microburst event will last no longer 
than 15 minutes. 

High Winds: Winds not associated with a specific thunderstorm with sustained winds of 40 mph or greater 
for better than one hour, and/or wind gusts of 58 mph or greater for any duration. 
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Hurricane: An intense, tropical cyclone, formed in the atmosphere over warm ocean areas, in which wind 
speeds reach or exceed 74 miles per hour in a large spiral around a relatively calm center called the “eye.” 

Tropical Storm or Depression: An intense tropical cyclone with winds speeds less than 74 miles an hour. 
Tropical storms are common in Maine, particularly effecting the coastal counties. These storms are 
sometimes the result of hurricanes that have weakened by the time they get to the Maine Coast. 

Nature of Hazard 

In the summer, southwest to southerly winds may become quite prevalent across the state.  Because of the 
frequent formation of sea breezes, southerly winds prevail along the Midcoast and Downeast regions 
during the summer months.  When severe summer storms arrive in the state, high winds can fell trees and 
branches onto power lines, causing power and communication outages. Heavy rains that often accompany 
thunderstorms can result in flash flooding or erosion.  Hail and/or high winds can cause crop damage for 
farmers and backyard gardeners.  Lightning strikes can start fires.  Any of these weather events can cause 
personal injury or property damage. It is important to note that this category of weather phenomena 
include conditions that are very similar to conditions that are produced by hurricanes. While not classified 
as hurricanes these events can be equally as destructive and dangerous. 

Location of Hazard  

The entire County is vulnerable to one or more severe summer storms each year, usually in the form of 
thunderstorms. The effects of summer storms are 
usually more common in the inland areas of the 
County and less noticeable along the coast where 
the cooling effects of the ocean tend to suppress 
thunderstorm activity. The impact of summer 
storms in Maine is usually restricted to flooding 
caused by the copious amounts of moisture these 
storms can carry.  Interestingly, the interaction of 
extratropical storms and hurricanes can produce 
events of a significant magnitude such as the 
floods of October 1996 and, in particular, the 
“All Hallows Eve” or “The Perfect Storm” of 
October 1991.  The latter storm produced 
tremendous coastal damage in Southern Maine 
from several days of excessive waves and tidal 
levels. Summer storms can cause damage to low 
lying coastal roads, boats, beaches, seawalls, and 
land area. 

Eight tropical storm tracks have crossed through 
Sagadahoc County since 1842. Though tropical 
storms are uncommon in this region, they have 
and will continue to occur in the future. 
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Extent (Severity) of the Hazard 

Sagadahoc County is subject to summer storms. During summer months, southwest to southerly winds 
become quite prevalent across the State. Because of the frequent formation of sea breezes, southerly winds 
are prevalent. When severe summer storms arrive in Sagadahoc County, high winds (40 mph) can fell trees 
and branches onto power lines, causing power and communication outages.  Heavy rains (3 inches in 24-
hour period) that often accompany thunderstorms can result in flash flooding or erosion.  Lightning strikes 
can start fires.  Any of these weather events can cause personal injury or property damage. Storm surge 
caused by coastal storm winds pushing water onshore can cause extensive flooding and damage to coastal 
communities. Storm surge models developed by NOAA and the U.S. Army Corps of Engineers indicate 
varying storm surge depths throughout Sagadahoc County. The following maps are based on a worst-case, 
Category 3 Hurricane scenario for coastal Maine. 
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Category 3 Hurricane Inundation 

Arrowsic, Bath, Bowdoin, Bowdoinham, Perkins Township, Topsham, West Bath, and Woolwich 

 

 

 

 



 
 

Section 4 – Risk Assessment 4-11  2021 
 

4 Sagadahoc County Hazard Mitigation Plan 2021 Update 

Category 3 Hurricane Inundation  

Arrowsic, Bath, Bowdoinham, Georgetown, Phippsburg, Topsham, West Bath, and Woolwich 
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Category 3 Hurricane Inundation  

Arrowsic, Georgetown, Phippsburg, and West Bath 
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Saffir-Simpson Hurricane Wind Scale 

Category Sustained Winds Types of Damage Due to Hurricane Winds 

   

1 
74-95 mph 

64-82 kt 
119-153 km/h 

Very dangerous winds will produce some damage: Well-constructed frame 
homes could have damage to roof, shingles, vinyl siding and gutters. Large 
branches of trees will snap and shallowly rooted trees may be toppled. 
Extensive damage to power lines and poles likely will result in power outages 
that could last a few to several days. 

 
  

2 
96-110 mph 

83-95 kt 
154-177 km/h 

Extremely dangerous winds will cause extensive damage: Well-constructed 
frame homes could sustain major roof and siding damage. Many shallowly 
rooted trees will be snapped or uprooted and block numerous roads. Near-total 
power loss is expected with outages that could last from several days to weeks. 

 
  

3 
(major) 

111-129 mph 
96-112 kt 

178-208 km/h 

Devastating damage will occur: Well-built framed homes may incur major 
damage or removal of roof decking and gable ends. Many trees will be snapped 
or uprooted, blocking numerous roads. Electricity and water will be unavailable 
for several days to weeks after the storm passes. 

 
  

4 
(major) 

130-156 mph 
113-136 kt 

209-251 km/h 

Catastrophic damage will occur: Well-built framed homes can sustain severe 
damage with loss of most of the roof structure and/or some exterior walls. Most 
trees will be snapped or uprooted and power poles downed. Fallen trees and 
power poles will isolate residential areas. Power outages will last weeks to 
possibly months. Most of the area will be uninhabitable for weeks or months. 

 
  

5 
(major) 

157 mph or higher 
137 kt or higher 

252 km/h or higher 

Catastrophic damage will occur: A high percentage of framed homes will be 
destroyed, with total roof failure and wall collapse. Fallen trees and power poles 
will isolate residential areas. Power outages will last for weeks to possibly 
months. Most of the area will be uninhabitable for weeks or months. 
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https://www.nhc.noaa.gov/aboutsshws.php 

 

Tornado Extent: Enhanced Fujita Scale 
The Enhanced Fujita Scale or EF Scale, which became operational on February 1, 2007, is used to assign a 
tornado a 'rating' based on estimated wind speeds and related damage. When tornado-related damage is 
surveyed, it is compared to a list of Damage Indicators (DIs) and Degrees of Damage (DoD) which help 
estimate better the range of wind speeds the tornado likely produced. From that, a rating (from EF0 to EF5) 
is assigned1. 

EF SCALE 

EF Rating 3 Second Gust (mph) 

0 65-85 

1 86-110 

2 111-135 

3 136-165 

4 166-200 

5 Over 200 

https://www.weather.gov/oun/efscale 

 

Probability of Occurrence 

There have been no probability studies to indicate the frequency of summer weather events. However, 
Sagadahoc County’s location in the northeast, and its long experience with summer storms, indicate that 

                                                 
1 Enhanced Fujita Scale: https://www.weather.gov/oun/efscale 
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each summer there is a high probability that an event will occur. In addition, impacts from tropical cyclones 
(the most severe storms) have occurred only three times during the past 60 years. 

Previous Occurrences 

The following table contains a summary of severe summer storms that have occurred in Sagadahoc County. 
Note: Flooding during the spring is often a result of snowmelt, which may be from winter storms.   

 
*Tropical storm by the time it passed through Sagadahoc County. Source: FEMA/MEMA 

 
The occurrence of tornadoes in the county has been very infrequent. There have been no F3, or greater 
tornadoes reported in Maine. According to data from the National Climate Data Center, from 1/1/1950 to 
9/30/2010, Sagadahoc did not experience any tornadoes of any reportable strength.  Some counties in Maine 
have experienced from one to several F2 tornadoes during this same 55-year time period. F2 tornadoes 
include winds of 113 to 157 miles per hour and are considered significant tornadoes. F2 tornadoes can tear 
roofs off frame houses, lift and move frame houses with weak foundations, demolish mobile homes, and 
snap or uproot trees. The Enhanced Fujita Scale illustrates the 3 second gust in miles per hour and is broken 
into five categories of severity as shown below. 

SEVERE WINTER WEATHER 

Sagadahoc County is subject to severe winter storm events including “Northeaster” winter storms that 
include very high winds. The entire county is subject to major snowfall events, but the northern half of the 
county typically will receive greater snowfall amounts. The entire County can experience a major ice storm, 
as it did in January 1998. 

General Definition 

There are several types of Winter Storms in Sagadahoc County. A single winter weather event may 
include one or more of the following: 

 
Historical Summary of Severe Summer Storm Events in Sagadahoc County 

 
 

Year 

 
 

Incident Period 

 
 

General Description 

 
FEMA Disaster 
Declaration # 

1954 Aug 25 – Sept1 Hurricane Carol None 
1954 Sept 2 -15 Hurricane Edna Presidential #24 
1991 Aug 16 - 20 Hurricane Bob* FEMA 915 
2003 Sep 23 Strong Wind None 
2004 Nov 3-4 Strong Wind and Rain None 
2004 No 28 Strong Winds None 
2017 Oct 29- Nov 1 Severe wind, flooding DR-4354-ME 
2019 Oct 16-17 Strong Winds None 
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Blizzard:  Sustained winds of 40 mph (miles per hour) or more or gusting up to at least 50 mph with heavy 
falling or blowing snow, persisting for one hour or more, temperatures of ten degrees Fahrenheit or colder 
and potentially life-threatening travel conditions. 

Ice Storms:  Rain which freezes upon contact. Ice coatings of at least one-fourth inch in thickness are 
heavy enough to damage trees, overhead wires, and similar objects and to produce widespread power 
outages. 

Northeaster:  Northeasters (or nor’easters) are extra-tropical coastal storms that can produce tremendous 
amount of precipitation and strong winds that can cause coastal flooding damage. When the precipitation 
is in the form of snow, sleet, or freezing rain, it can damage overhead utility lines and become a highway 
driving hazard. 

Sleet Storm:  Frozen rain drops (ice pellets) which bounce when hitting the ground or other objects, but in 
accumulated depths of two inches or more, produces hazardous driving conditions. 

Heavy Snowstorm: A snowfall of fifteen inches or more within 12 to 24 hours which disrupts or slows 
transportation systems and public safety departments' response capability. 

“Snow Quakes”:  While not a storm, this is an occasional winter phenomenon, usually occurring in 
January or February, when a very localized section of earth suddenly freezes.  Since it most often happens 
during the coldest hours of the day – between midnight and dawn – the sudden shaking, and/or noise can 
be very startling. 

Nature of Hazard 

During the winter months, Maine often has heavy snowfall, or snow combined with high winds, freezing 
rain or ice storms.  Nor’easters, the most severe form, occur during the winter, spring, and fall.  They rarely 
develop during the summer.  Precipitation amounts can exceed several inches of water equivalent (20-30 
inches of snow or more), while wind speeds can be equal to or greater than those for hurricanes that reach 
Maine.  The Groundhog Day nor’easter in 1976 produced 100-knot (115 mph) winds at Southwest Harbor.  
Loss of electrical power and communication services can occur when utility lines yield under the weight of 
ice and snow.  These conditions can impede the response time of ambulance, fire, police, and other 
emergency services, especially to remote or isolated residents. 

Average seasonal snowfall amounts generally increase north and northwestward from the coastal region.  
Total seasonal snowfall ranges between 50 and 80 inches in the Coastal Division; between 60 to 90 inches 
in the Southern Interior Division and 90 to 110-plus inches in the Northern Division.  The largest average 
seasonal snowfall totals from lengthy records are the 118 inches per winter season from Jackman and the 
116 inches per winter season from Caribou.  Higher snowfall totals may be found locally, particularly at 
higher elevations in the northwest mountains. 

The snowfall season usually runs from late October (in the north) or November (most of the rest of the state) 
to April and sometimes into May.  Occasionally an early season storm can bring snow in the first weeks of 
October even along the coast.  January is usually the snowiest month throughout the state with many stations 
averaging over 20 inches of snow in that month with December usually averaging out to be the second 
snowiest month. 
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Location of Hazard 

All municipalities of Sagadahoc County are subject to severe winter weather events of all types each winter. 
Total snowfall ranges from between 50 and 80 inches with variability correlating with distance from the 
immediate coast. This means that conditions can vary greatly in different towns making advance planning 
a challenge. The types of snow can vary as well depending on the climate at the time of the event. Wet 
heavy snow can fall in Georgetown leading to high numbers of power outages and lighter fluffy snow can 
fall in Bowdoin causing minimal issues during the same event. 

Extent of Hazard 

Severe winter snow falls can exceed 31.40 inches which can typically occur in January or February. Heavy 
snow falls in high wind conditions exceeding 40 miles per hour will create blizzard conditions. Likewise, 
icing events begin to become a serious problem when accumulation exceeds ¼ inch. Ice events exceeding 
one inch are common.  Sagadahoc County is subject to severe winter storm events in the form of ice storms 
and blizzards, accompanied by high winds, wave action, coastal erosion, and flooding. Winter storms can 
threaten Sagadahoc County at any time from November through April. The Gulf Stream follows a path up 
the eastern seaboard, bringing major storms with it to the Gulf of Maine. Air streams containing much colder 
air flow down from Canada and collide with the Gulf Stream over the New England region. Nor’easters, the 
most severe storm in Sagadahoc County, occur during the winter, spring, and fall. They rarely develop 
during the summer. 

Precipitation amounts can exceed several inches of water equivalent (20-30 inches of snow or more), while 
wind speeds can be equal to or greater than those for hurricanes that reach Maine. Loss of electrical power 
and communication services can impede the response of ambulance, fire, police, and other emergency 
services, especially to remote or isolated residents. Roads can become impassable as the result of snow 
accumulation and drifting. Business closings can occur due to road conditions and loss of power. Structural 
failures are possible as the result of snow loads on roofs. This is of particular concern with respect to older 
structures built prior to the advent of snow-load design standards. Heavy snow loads can also result in the 
formation of ice dams on roofs, leakage, and damage to building interiors. 

The snowpack makes an important contribution to both surface and groundwater supplies, and years with a 
low snowpack can lead to water shortages by late summer. Melting of the snowpack in March and April is 
often gradual enough to prevent serious flooding, but in Sagadahoc County, melting snow, combined with 
rainstorms, often overwhelms watersheds, ditches, and culverts, which can lead to road washouts. 

Along the coast, high winds associated with northeasters can also cause damage. The majority of coastal 
storms cause damage only to low coastal roads, boats, beaches, and seawalls.  Occasionally, a major storm 
accompanied by strong onshore winds and high tides results in surge and wave activity that causes property 
damage and erosion. 

Northeast Snowfall Impact Scale (NESIS) 

The Northeast Snowfall Impact Scale (NESIS) characterizes and ranks high-impact snowstorms with large 
areas of 10 inch snowfall accumulations and greater2. NESIS has five categories: Extreme, Crippling, 

                                                 
2 NESIS scale: https://www.ncdc.noaa.gov/snow-and-ice/rsi/nesis 
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Major, Significant, and Notable. NESIS scores are a function of the area affected by the snowstorm, the 
amount of snow, and the number of people living in the path of the storm. The aerial distribution of 
snowfall and population information are combined in an equation that calculates a NESIS score which 
varies from around one for smaller storms to over ten for extreme storms. Thus NESIS gives an indication 
of a storm's societal impacts. This scale was developed because of the impact Northeast snowstorms can 
have on the rest of the country in terms of transportation and economic impact. The largest NESIS values 
result from storms producing heavy snowfall over large areas that include major metropolitan centers. 

 

Since 1956, Sagadahoc County has experienced one out of two Extreme NESIS events, eight out of ten 
Crippling events, and numerous Major, Significant, and Notable events. 

Probability of Occurrence 

No probability studies have been done, but Sagadahoc County’s location in the Northeast, and its long 
experience with winter storms, indicate that between November and April of every year, there is a high 
probability that such storms will occur. 

Previous Occurrences 

The ice storm of January 1998, known locally as “The Great Ice Storm of ‘98”, had a major impact on 
Sagadahoc County. Significant amounts of ice accumulated on utility lines, causing them to break. The costs 
of the ice storm were substantial.  Utility crews from Maine and throughout the East Coast worked around 
the clock to clear downed trees and replace power lines. 

On average, the length of annual maximum snow cover is four months or more throughout the county. 

The following table contains a summary of some of the most severe winter storms that have occurred in 
Sagadahoc County, as reflected primarily in Presidential Disaster Declarations. 

Historical Summary of Major Winter Storm Events in Sagadahoc County since 1972 
Year Date General Description FEMA Disaster 

Declaration # 
1972 Mar 7 Ice Storm, Severe Storms, Flooding FEMA 326 
1993 Mar 13-14 Blizzard FEMA 3099-EM 
1996 Jan 19-22 Strong Winds, Rain and Flooding None 
1996 Jan 27-30 Strong Winds, Rain and Flooding None 
1998 Jan 5-25 “Great Ice Storm of ‘98”, power outages, 

forestry 
FEMA 1198-DR 
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2001 Mar 5-31 Severe Winter Storm FEMA 3164-EM 
2004 Dec 4-5 Strong Winds None 
2008 Dec 11 Severe Winter Storm, Extreme Cold FEMA 3298-EM 
2013 Feb 8-9 Severe Winter Storm FEMA 4108-DR 
2013 Dec 21 Snow and Wind None 
2015 Jan 26-28 Blizzard FEMA 4208-DR 

 

The most severe winter storm was the ice storm of January 1998, which caused over $542,000 in damages 
throughout the County, in 1998 dollars. Below freezing temperatures, combined with record rainfall, 
contributed to a blanket of solid ice throughout central Maine. Most State government offices were closed, 
and innumerable businesses were forced to close and remain closed because of blocked roadways and power 
outages. 

The following graphic provides a town-by-town summary of damages resulting from the ice storm of 1998. 
The table includes only public assistance losses and does not include individual and business losses which 
can be substantial. The total damages caused by the storm totaled $542,199. 

 

 

*Other may include damages to private, non-profit, county government, etc. 

The Patriot’s Day Storm on April 16th, 2007 was one of the most damaging storms to hit Sagadahoc 
County in recent years. According to the Gulf of Maine Ocean Observing System website, the Patriot’s 
Day Storm of 2007 will be long remembered for its meteorological significance and devastating power. 

$83,270

$64,817

$110,210

$21,409

$112,038

$99,617

$14,673

$14,923 $21,242

Summary of Damages by Municipality
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Georgetown Phippsburg Richmond Topsham
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Section 4 – Risk Assessment 4-20  2021 
 

4 Sagadahoc County Hazard Mitigation Plan 2021 Update 

Violent waves destroyed homes, businesses, coastal roads, and beaches, while forceful winds tore down 
power lines, leaving many residents in the dark for days. Portland had a peak wind of 59 mph measured 
on April 16th. An abnormally high spring tide plus a storm surge of 3 feet (2.72 feet at the Portland 
tide gauge) produced a high tide of 13.28 feet (the 7th highest tide measured since the early 1900s). 

The storm that occurred in Late October of 2017, 
colloquially referred to as the “October 2017 
Windstorm” was equally destructive but this time with 
wind rather than water. Power outages were doubled in 
Central Maine Power’s response area from the ice storm 
in 1998, some outages lasting well over a week. The 
snapshot below recorded outages at 8:21 am EST the 
morning of October 30th, 2017. For reference, Central 
Maine Power had 21,192 customers in Sagadahoc 
County at this point in time. With the indicated number 
of customers without power it equates to around 82% of 
residents in Sagadahoc County who did not have 
electricity. This storm resulted in the DR-4543-ME 
Declaration.  

EROSION & COASTAL/RIVERINE FLOODING 

General Definition 

FEMA defines “flood” as a “general and temporary 
condition of partial or complete inundation of 2 or more 
acres of normally dry land area or of 2 or more 
properties (at least 1 of which is the policy holder’s property) from 

 Overflow of inland or tidal waters; 
 Unusual and rapid accumulation or runoff of surface waters from any source; or 
 Mudflow; or 

Collapse or subsidence or land along the shore of a lake or similar body of water as a result of erosion 
or undermining caused by waves or currents of water exceeding the anticipated cyclical levels that 
result in a flood as defined above”. In Sagadahoc County flooding from rainfall alone produces very 
little property damage unless there are additional contributing factors such as storm surge, backwater 
from a mainstream water or ice jams.  

 Erosion is the process of the gradual wearing away of land masses. In general, erosion involves the 
detachment and movement of soil and rock fragments, during a flood or storm or over a period of years, 
through the action of wind, water, or other geologic processes. Episodic erosion is induced by a single 
storm event (From FEMA 55 the Coastal Construction Manual). Also included for the purposes of this 
plan is Tidal Riverine Flooding. 

Erosion: The gradual wearing away of land masses. Examples include beach erosion, bluff erosion, and 
coastal landslides. 
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Coastal Flooding: The inundation of land in coastal areas from 
a combination of tides, high wind, or other storms. 

Tidal Riverine Flooding: Riverine Flooding is when streams 
and rivers exceed the capacity of their natural or constructed 
channels to accommodate water flow and water overflows the 
banks, spilling out into adjacent low-lying, dry land. Tidal 
riverine flooding is the combination of fresh and saltwater 
flooding.  Tidal Riverine flooding occurs during weather events 
when heavy rain elevates river level heights which also 
coincides with high storm tide water levels.  The "total water 

level" of both the fresh and saltwater causes flooding in the tidal riverine flood plain, which wouldn't 
have occurred without the alignment of both factors at the same time.   

Dam Failure: The sudden release of water resulting from structural collapse or improper operation of 
the impounding structure. Dam failure can cause rapid downstream flooding, loss of life, damage to 
property, and the forced evacuation of people. Regarding the possibility of flooding from dam failure, 
MRSA Title 37-B, Chapter 24, also known as Maine’s Dam Safety Law, classifies dams into three 
hazard potential ratings:  high, significant and low. No high hazard dams exist in Sagadahoc County, 
and the likelihood of an impactful dam breach is expected to be very low, therefore no dam failure 
hazard profile is provided in this Plan.  

Sagadahoc County Significant Hazard Dam 
Hazard 
Rating 

MEMA ID Dam Name City/Town Owner Waterbody 

Significant 351 Pejepscot Topsham/Brunswick Brookfield Androscoggin 
 

Nature of Hazard  

Maine is famous for its rockbound coast, buttressed by rugged, unchanging cliffs of stone. Rocky points 
such as Portland Head, photographed a century ago, show little change after a hundred years of storms. 
This is because Maine’s bedrock is very strong and consolidated, so that it resists erosion from waves 
and weather. 

Other parts of Maine, however, have a “soft coast” of loose or unconsolidated materials that are subject 
to erosion. Maine’s “soft coast” includes coastal beaches and coastal bluffs that are composed of 
sediment. Although a slow, steady rise in sea level is the underlying reason for erosion along the coast, 
the most noticeable erosion occurs quickly during individual storms or landslide events.  

Maine’s experience with erosion, coupled with the continual rise in the level of the sea, indicate that 
there is a high probability that erosion will continue to occur on an annual basis in various locations 
along the Maine coast.  

Location of Hazard 



 
 

Section 4 – Risk Assessment 4-22  2021 
 

4 Sagadahoc County Hazard Mitigation Plan 2021 Update 

While part of the geography that makes Sagadahoc County notable is the large number of waterways 
in the county, these are not known to cause flooding events even due to storms and snow melt. 
Municipalities in Sagadahoc County maintain culvert and drainage systems that are able to manage the 
current flow of water from storms and run-off that occur. However, due to the increasing threats of 
climate change, many of these are beginning to fail or be undersized to mitigate the ongoing effects 
that Sagadahoc County is already experiencing. 

The six towns that comprise the “southern” portion of Sagadahoc County 
are especially prone towards experiencing erosion and coastal flooding. 
Phippsburg and Georgetown are notably exposed due to being peninsulas 
and experience erosion and coastal flooding yearly. The area of 
Phippsburg area called “Hunnewell Beach” points directly into the ocean 
and the full brunt of ocean waves and storms. The City of Bath has a low-
lying waterfront district containing Bath Iron Works, a private marina, 
the city dock system, and other businesses. This area floods regularly 
due to extreme high tides, solar effects, such as moon phases, as well as 

coastal storms. The map below, published by Maine Geological Survey, indicates progressive erosion 
at Popham Beach and its effect on coastal homes since 19403. 

 

 

                                                 
3 Virtual Tour of Maine’s Geologic Hazards (2005): https://digitalmaine.com/cgi/viewcontent.cgi?article=1576&context=mgs_publications 

Erosion at Popham Beach 
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The image below highlights the variability in beach erosion at one location. This range in changes can 
be seen at many locations around Sagadahoc County and is indicative of the strong tidal and riverine 
influences on the County. More detailed mapping and locations can be found through the Maine 
Geological Survey’s Beach Mapping Program. 

https://maine.maps.arcgis.com/apps/webappviewer/index.html?id=e639b3a7a0e745c6a320f3913e5be62b 

 

The Flood Risk Map published by FEMA for Sagadahoc County indicates several locations susceptible 
to flooding, including communities, infrastructure, and evacuation routes. Though these locations are 
largely coastal or estuarine, inland flooding is also possible in Georgetown, Phippsburg, and Bath. 
Please refer to municipal risk maps for more detailed information on Special Flood Hazard Areas. 
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Extent of Hazard 

While flooding does cause erosion, wave action generated by winter storms, particularly northeasters, 
is the most likely and a short-term emergency response type of natural hazard. In addition, chronic 
long-term erosion along the beaches is on the order of a foot per year, so there is a second form of 
erosion hazard that is more gradual but, nevertheless, a natural hazard that requires mitigation. The 
Patriot’s Day storm that occurred on April 16, 2007, was a northeaster that caused significant damage 
throughout Sagadahoc County. High tide conditions combined with storm surge to produce a high tide 
of approximately 13.28 feet. For context the average high tide is 7-8’. 
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The gradual rise in the level of the sea is having a profound effect on the nature of coastal flooding. 
The sea has risen about six inches since 1900 and is conservatively projected by the Maine Geological 
Survey to rise by roughly two additional feet by 2100. Along the Sagadahoc County Coast, if the 10-
year and 100-year storm elevations are only one foot apart, a sea level rise of one (1) foot means that a 
storm that had a 1% chance of occurring in any one year (the 100-year storm) at the original elevation 
will have a 10% chance of occurring in any one year (the 10-year storm) at the new elevation. As a 
result, more homes, businesses, public infrastructure such as roads, and entire communities will be 
subject to more devastating coastal storms, as well as coastal erosion and landslides, on a more frequent 
basis. There is also concern in the scientific community that global warming may be increasing the 
intensity of coastal storms as documented in the Maine Climate Council report “Maine Won’t Wait”. 

Though not physically located within Sagadahoc County, the U.S. Geological Survey maintains two 
river gages in two major rivers that convene in the northern part of Sagadahoc County in Merrymeeting 
Bay. NOAA maintains records of historic flood crests at these gages which may be helpful for 
evaluating the potential extent of downstream flooding within the bay and along the banks of the 
Kennebec River, which continues southward through Sagadahoc County. A flood crest is the maximum 
height reached by floodwaters before eventually receding. The National Weather Service defines flood 
extent using different flood stage categories, indicating the degree to which waters overflow the natural 
river banks and begin flooding surrounding areas. 

Flood stages on Kennebec River at Augusta Calumet Bridge gage station and historic crests 

 Action stage: 10 feet 
 Flood stage: 12 feet 

o 19.58 feet on 1/13/2018 
o 18.83 feet on 4/4/2005 
o 18.8 feet on 4/19/2007 

 Moderate flood stage: 25 feet 
 Major flood stage: 30 feet 

o 34.1 feet on 04/02/1987 
30.7 feet on 3/20/1936 
 

Recent crests, Kennebec River at Augusta Calumet Bridge gage station 

1. 14.1 feet on 12/2/2020 
2. 14.16 feet on 4/21/2019 
3. 19.58 feet on 1/13/2018 
4. 13.46 feet on 4/12/2017 
5. 14.35 feet on 2/17/2016 

 
Flood stages on Androscoggin River at Auburn gage station and historic crests 

 Action stage: 11 feet 
 Flood stage: 13 feet 

o 17.8 feet on 3/1/1896 
o 17.42 feet on 5/13/1989 
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 Moderate flood stage: 19 feet 
 Major flood stage: 22 feet 

o 27.57 feet on 3/20/1936 
o 23.71 feet on 4/2/1987 

22.84 feet on 3/28/1953 
 

Recent crests, Androscoggin River at Auburn gage station 

1. 14.0 feet on 12/26/2020 
2. 14.07 feet on 4/22/2019 
3. 13.84 feet on 10/31/2017 
4. 15.76 feet on 4/16/2014 
5. 16.76 feet on 6/4/2012 

 

Probability of Occurrence 

There are FEMA Flood Insurance Studies published for some Sagadahoc communities which provide 
some guidance on the probability of flood occurrence. However, it can be expected that on average a 
major flood event will cause mostly road damage in Sagadahoc County at least once every 5-10 years. 

A lack of detailed, accurate mapping of flood hazard locations along the coast has been problematic for 
many years. However, there have been several major mapping initiatives dating from the mid-2000’s 
including the preparation of Hurricane Surge Inundation Maps by the US Army Corps of Engineers, 
and LIDAR mapping being undertaken the Maine Geological Survey for Sagadahoc County which 
were incorporated in the County’s new maps effective in July 2015.  

Previous Occurrences 

The following table contains a summary of flood losses by municipality for various Federal Disaster 
Declarations since 1987. The table includes only public assistance losses and does not include 
individual and business losses which can be substantial. Note that the storm of 2008 resulted in greater 
damages for Sagadahoc County as a whole, in large part because of very high damages in several 
municipalities (e.g., Bath and Topsham). 

 
Historical Summary of Recent Floods in Sagadahoc County 
Municipality DR-915-ME 

Hurricane Bob 
DR-1693-ME 
Patriot’s Day 
Storm 

DR-1815-ME 
Severe Winter 
Storm and 
Flooding 

DR-1891-ME 
Severe Winter 
Storm and 
Flooding 

DR-4354-
ME Severe 
Storm and 
Flooding 

Arrowsic $0 $0 $0 $0 $4,139.63 
Bath $7,126 $28,845 $152,724 $77,246 $78,181.38 
Bowdoin $12,282 $34,492 $20,997 $0 $23,819.25 
Bowdoinham $3,449 $11,889 $36,381 $0 $20,277.53 
Georgetown $3,721 $60,223 $2,012 $24,620 $37,444.92 
Phippsburg $0 $26,111 $54,576 $24,770 $41,804.03 
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Richmond $5,199 $8,105 $52,739 $0 $18,704.08 
Topsham $21,634 $30,453 $90,676 $17,814 $96,684.86 
West Bath $1,729 $22,533 $9,705 $5,916 $ -  
Woolwich $17,560 $42,035 $7,993 $24,725 $56,797.38 
Other* $2,157 $4,262 $0 $8,545 $8,344.20 
Total $74,857 $268,947 $427,804 $183,636 $386,197.26 

*Other may include damages to non-profits, county government, etc. 

Dates Associated with Disaster Declarations and Other Notable Floods: 

 Blizzard of 1978 – February 6th-8th, 1978 
 Winter Storm and Flooding – No Declaration – January 10th, 1997 
 Hurricane Bob – DR 915-ME – August 18th – 21st, 1991 
 Patriot’s Day Storm – DR-1693-ME – April 15th – 18th, 2007 
 Severe Winter Storm and Flooding – DR-1815-ME – December 11th – 12th, 2008 
 High Winds and Extreme High Tides – No Declaration – December 4th, 2009 
 Severe Winter Storm and Flooding – DR-1891-ME – February 25th – 27th, 2010 
 Heavy Rain and High Tides – No Declaration – June 3rd – 6th, 2012 
 Severe Storm and Flooding (“October Windstorm”) – DR-4354- October 29th – November 1st, 

2017 
 Coastal Storm and High Astronomical Tide – No Declaration – January 4th, 2018 
 

WILDFIRE 

General Definition 

Wildland fires are defined as those fires that burn vegetative cover: grass, brush, timber, or slash. 
Historically, wildfires have been primarily a natural phenomenon caused by lightning strikes, 
particularly during dry weather or drought conditions. However, in the recent past, humans have 
become the greatest cause of wildfire in Maine. 

There are two types of wildfires: 

Wildland fires:  Burn vegetative cover or forest fuel. 

Wildland Urban Interface Fires:   Created where homes meet with highly volatile forest fuels. 

Nature of Hazard 

Sagadahoc County is already subject to wildfires. Nearly 80% of the County is forest land and the 
accessibility by vehicle to many areas is limited.  A wildfire in October 1825 burned 3,000,000 acres 
in Maine and New Brunswick. The most severe wildfire in the State’s recent history occurred in 
October of 1947. This fire burned 205,678 acres and caused 16 deaths. However, most of the damages 
were confined to Cumberland, Hancock, Oxford, and York Counties. 

All parts of the County could be subject to wildfires. However, the most northern portion of the county 
has the least accessibility to the productive forestland due to the lack of roads and development and the 
central and southern portion of the County has a larger number of homes and businesses within the 
Urban-Wildland Interface. The southern towns while more developed also face accessibility issues due 
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to minimal roads in and out of the peninsula communities and the location of bridges across Sagadahoc 
County’s many rivers.  

It is vital to note that while at first glance Sagadahoc County would not seem to be at high risk for 
wildfire, this hazard firmly belongs in the top four. The vegetation density and fuel load have primed 
the region for a large fire and while the history of being a “wet” state this has led to lax fire precautions. 
One of the other factors to take into consideration is the lack of resources both human and equipment 
that would be available. 80% of towns in Sagadahoc County are staffed by volunteer fire departments. 
Many of these departments do not have the funds to purchase a large variety of equipment and often 
struggle to maintain the number of responders necessary for a large call. For example, the Town of 
Georgetown has a roster of twenty-four volunteers, eleven of whom have gone to fire school. The 
geography of Sagadahoc County is such that there are not always multiple routes to get to a scene 
either. A large fire near the Route 127 in Arrowsic would strand all those south of the fire in Arrowsic 
and Georgetown. 

Location of Hazard 

The Maine Department of Conservation, Maine Forest Service Forest Protection Division tracks all 
reported fire occurrences in the State on an annual basis. These are coded by cause: campfire, children, 
debris burning – which can include backyard burning as well as the agricultural practice of "burning 
over" blueberry fields; incendiary (includes arson), lightning, machinery, miscellaneous, railroad and 
smoking. Most of these causes tend to correlate with population density.  

Extent of Hazard 

On average between 1 and 4 acres of land throughout the county is affected by wildfire annually.  The 
most significant cause is machinery, which could indicate vehicles or other farm/yard equipment. Based 
on historical records, Sagadahoc County could be subject to wildland fires and wildland urban interface 
fires because much of the County is forested. Due to limited emergency access, the peninsulas might 
be the most impacted. 

Historically, forest fires were one of the State’s most significant hazards. Maine averages about 700 
low acreage forest fires annually. Today, about 90% of all forest fires are caused by human activity, 
while 10% are caused by lightning.  During dry periods, fire danger increases rapidly. 

Well-distributed rainfall normally reduces forest fire risks, but seasonal variations, rapidly draining 
soils and unusually dry periods can induce major blazes. In addition, insect damage (such as the 
hemlock woolly adelgid and spruce budworm) diseases, severe weather, and residential and 
commercial developments in wooded areas greatly increase the potential for catastrophic fires.  Over 
time, a considerable fuel supply can accumulate from dead trees left standing on the forest floor after 
insect infestations or from logging operations. 

Probability of Occurrence 

While probability studies have not been done, based on historical records of fires, the Maine 
Department of Conservation, Maine Forest Service Forest Protection Division, anticipates that there 
will be between 600 and 700 low acreage fires (from all causes) in Maine each year. However, using 
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the last three years of fire records, the probability of a major wildfire is once a decade. Sagadahoc 
County faces access issues due to the many peninsulas, as well as a high reliance on volunteer fire 
departments. 

Previous Occurrences 

Based on information obtained from the Maine Forest Service, there have been no major fires in 
Sagadahoc County in recent years. All the wildfires known to have occurred were confined to relatively 
small land areas.  

The image below is a wildfire hazard probability from the United States Forest Service with Sagadahoc 
County highlighted in red. 

 

 

 
VULNERABILITY TO PROFILED HAZARDS 

Severe Summer Weather 

The entire County is vulnerable to thunderstorms, microbursts, and high winds, especially from the 
very high winds that often accompany severe coastal summer storms. Heavy rains that often accompany 
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such storms can erode vulnerable shoreland areas. The various effects of Severe Summer weather can 
exacerbate other conditions such as drought conditions and coastal flooding. The inland towns of 
Woolwich, Topsham, Bowdoin, Bowdoinham, and Richmond have large amounts of agriculture that 
are easily affected by severe weather. Hail and the typically strong winds can flatten corn and other 
crops especially when they are young and when heavy with produce. The water is also damaging to 
fruits such as watermelon and strawberries which need to remain somewhat dry during the growing 
period. The damages from severe summer storms also involve the washout of roads, downed utility 
lines and debris clearance. If severe enough, this can result in the loss of income to businesses and 
individuals due to business closures. 

Severe Winter Weather 

Sagadahoc County’s location in Northern New England places it in a high-risk area for winter storms. 
While the majority of winter storms in Sagadahoc County occur during the winter season of December 
through March, there are occasional winter storms in the late fall (November and early December) and 
in the spring (March through April). However, the severity of storms is typically most serious in 
January and February, with storms in the earlier and later parts of the seasons usually being of lesser 
magnitudes. 

The time of day at which storms occur is also important, as overnight storms allow for the closure of 
schools and businesses, whereas storms during the day force people to travel home during storm 
conditions. Based on past experience, storms are most likely to occur overnight or during the morning, 
but afternoon storms are still somewhat likely. 

A major ice storm of the severity that occurred in 1998 would impact nearly all of Sagadahoc County 
and threaten the overhead electric and telephone lines. Roads may be closed due to washouts and debris 
in roads from trees and utility lines. The impacts of severe winter storms include road closures (and the 
subsequent inability of emergency vehicles to provide help), the loss of power for extended periods of 
time, high costs to local governments for snow removal/ice treatment efforts, and loss of income to 
businesses and individuals due to business closures. 

As noted earlier in this assessment, Sagadahoc County has been included in several Presidential 
Disaster Declarations for winter storms. Sagadahoc County contains at-risk populations that could be 
impacted by a major winter storm.  

Erosion & Coastal Flooding 

While springtime flooding is common, it is usually minor and easily resolved by clearing culverts and 
storm drains. The majority of the developed areas in Sagadahoc County are not highly vulnerable to 
flooding and are outside of designated flood zones. However, many parts of the County are very rural 
in nature and are served by a network of rural roads that do not have proper storm drainage systems. 
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These roads are vulnerable to occasional flooding caused by heavy downpours and/or the blockage of 
drainage systems caused by ice or debris, even though these roads may not be in an identified flood 
plain. Damages resulting from flooding in Sagadahoc County include damages to roads and their 
respective drainage systems. Historically, flood damages have included partial or complete road 
washouts, as well as severe erosion of roadside ditches, thus resulting in hazards to motorists. 

The county is much more vulnerable to erosion and coastal 
flooding, namely in Phippsburg. Phippsburg is notable for its 
“soft shore” made up of miles of sandy beaches somewhat 
uncommon in Maine. This is easily eroded during strong 
storms. The shorelines of several towns are marshy in nature, 
making them easily flooded. State Route 127 in the town of 
Arrowsic is at one point surrounded by salt marsh similar to 
an area in Woolwich. Both of these areas flood frequently 
blocking safe travel to commuters.  

There are several locations that are affected by tidal riverine 
flooding in Bath, Bowdoinham, Georgetown, and Phippsburg. 
These locations, one of which is classified as a repetitive loss 
structure, are known to flood during storm and high-tide 
events. While the separate events of river flooding and high 
tide generally do not affect these locations, the occurrence of 
both causes dangerous conditions. 

Wildfire 

Sagadahoc County is heavily forested and is vulnerable to wildfires. While all departments in 
Sagadahoc County are extremely capable and have a strong tradition of mutual aid, the only 
municipality that maintains a full-time fire department is the City of Bath. The Town of Topsham has 
a partial full-time department and relies on on-call and per-diem staff. One aspect of wildfires that 
deserves special note is the occurrence of a “complex” of wildfires. A complex occurs when there are 
multiple wildfires occurring in a geographic area. This would overwhelm the resources available in 
Sagadahoc County and most likely tax the personnel and equipment support available from surrounding 
agencies that would be called on for mutual aid.  

The Maine Forest Service has been very active in forest fire prevention activities and meets periodically 
with municipal fire chiefs on matters related to wildfire prevention and response activities. As 
previously mentioned, all municipalities in Sagadahoc County and the neighboring counties have 
strong mutual aid policies and strengthen them frequently both through real-world incidents and various 
types of trainings. 

It is important to note that a wildfire event much like any other hazard event which occurs on a 
peninsula poses a particular vulnerability due to having only a single road out of the peninsula. A large 
fire in a specific area could essentially cut off travel and access to several towns in one go. There are 
also only two bridges across the Kennebec River, located in Richmond and Bath, so towns on opposite 
sides are reliant upon the bridges remaining free and clear. 
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The primary impacts include damages to homes located in the wildland-urban interface and loss of 
valuable timberland. A larger percentage of homes in rural towns are located in the wildland-urban 
interface than homes in village areas. 

 
ASSESING VULNERABILITY: ADDRESSING REPETITIVE LOSS PROPERTIES 

Based on information obtained from the Maine Floodplain Office, there are three repetitive loss 
properties in Sagadahoc County, as shown in the table below. In accordance with the Federal Privacy 
Act, the Maine Floodplain Office will not disclose the addresses, owner names or claim information 
of these repetitive loss properties. These numbers are the same as in previous plan updates. 
Jurisdictions not listed in this table have no repetitive loss properties. 

 
Sagadahoc County Repetitive Loss Properties 

Town/City Residential Structures Non-Residential Structures 

# Properties # Losses # Properties # Losses 

Bath 1 3 1 4 

Bowdoinham 0 0 1 2 

Phippsburg 0 0 0 0 

Source: NFIP Program 

Sagadahoc County Flood Insurance Summary: 

Number of Policies: 163 

Total Coverage: $43,069,700 

Total Premium: $177,183 

Claims since 1978: 82 

Total Claims: $761,764 

 

ASSESSING VULNERABILITY: IDENTIFYING STRUCTURE & CRITICAL 
INFRASTRUCTURE 

This section of the Plan identifies existing buildings, infrastructure and critical facilities within the County 
and the hazards to which these facilities are susceptible. A critical facility is defined as a facility in either 
the public or private sector that provides essential products and services to the general public, is otherwise 
necessary to preserve the welfare and quality of life in the County or fulfills important public safety, 
emergency response, and/or disaster recovery functions. 

The Sagadahoc County Hazard Mitigation Planning Team used GIS map data, information contained in 
local comprehensive plans, State databases, and local knowledge to locate the County’s critical facilities 
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and determine which are most likely to be affected by hazards. The four hazards most likely to impact the 
County are: Severe Winter Weather, Severe Summer Weather, Coastal Flooding/Erosion and Wildfire. All 
municipal base maps containing the location of critical infrastructure facilities can be found in Appendix 
B. The analysis revealed the following: 

Vulnerability to Severe Summer Weather: 

Buildings:  Localized events, such as microbursts or small tornadoes, have the potential to cause significant 
damage to structures. Damages can result from debris like tree limbs, and from high winds and interior 
water damages due to wind-driven rain. The more widespread events, such as hurricanes and tropical 
storms will typically impact the county through severe damage to overhead electric and utility line 
infrastructure and blockage of roads by debris. When accompanied by flooding, the impacts will be as 
described above. A summer storm could cause erosion to local roads and beach areas. 

Critical Infrastructure:  All critical facilities in Sagadahoc County are vulnerable to summer storms in the 
same manner that individual buildings are vulnerable. However, some of the critical facilities throughout 
the County have back-up generator systems, which allow building systems to continue operating during a 
power outage. The municipal base maps that are included in this Plan update identify the location of critical 
facilities and their relative proximity to hazard-prone areas. 

Vulnerability to Severe Winter Weather: 

Buildings:  All buildings in Sagadahoc County are vulnerable to winter storms.  Damages can include burst 
water pipes during power outages, interior water damages due to ice dams forming on roofs, and 
occasionally, roof collapses due to heavy snow loads. 

Critical Infrastructure:  A “Northeaster”, blizzard, ice storm or severe coastal storm of the severity that 
occurs once every 3-5 years, and/or a winter storm with severe winds, would have a negative impact on all 
roads in the County and on all overhead electrical power and telephone lines.  Roads may be covered in 
snow, washed out or blocked with tree debris.   Utility lines and poles will be felled.  A coastal storm could 
cause general erosion to local roads and beach areas and wind damage to coastal buildings, as well as 
flooding of some roads. 

Vulnerability to Coastal Flooding/Erosion: 

Buildings: There are several structures in the Towns of Bath and Phippsburg that are at great risk due to 
flooding with storms as well as irregularly high tides. In Phippsburg the buildings most affected are in the 
Popham Beach area, and in Bath there is a large portion of the Downtown area that floods with several 
buildings having had flood water intrude. 

Critical Infrastructure: Due to the varied topography within the County and the availability of higher 
elevation sites within all municipalities, nearly all critical facility structures are located outside of the flood 
zones. However, there are several facilities and critical roadways that are at risk. Locations in Arrowsic 
and Woolwich along with Bath and Phippsburg have critical roadways that are prone to coastal flooding. 

Vulnerability to Wildfires: 
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Buildings:  Wildfires could have a large impact on homes located in the wildland fire urban interface, as 
well as some commercial structures. While in regions more prone to wildfires, defensible space in the 
Urban Infrastructure is common practice, it is not in Maine. Sagadahoc County, like most counties in Maine 
is heavily reliant on volunteer departments often with minimal wildland firefighting equipment. Buildings 
are isolated and frequently surrounding by trees and forest debris. 

Critical Infrastructure:  Wildfires would likely have a lesser impact on overhead electrical and telephone 
transmission lines. Roads and their storm drainage systems are much less vulnerable, although road access 
to certain areas could be blocked by fires and by emergency fire-fighting vehicles. Wildfires in Sagadahoc 
County have tended to be relatively small and have not historically been threat to critical facilities. In the 
event of a very large wildfire, critical facilities could be damaged by fire and smoke. 

County Asset Inventory 

The table below shows a basic overview of the critical infrastructure assets per jurisdiction. 

County Asset Inventory by Jurisdiction 

Town/City 
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Arrowsic 1 2 0 0 0 0 0 0 2 0 0 0 

Bath 1 2 2 3 7 0 1 2 1 1 0 0 

Bowdoin 1 1 0 1 1 0 0 1 0 0 0 0 

Bowdoinham 1 1 0 1 1 0 0 1 1 1 2 0 

Georgetown 1 2 0 1 1 0 0 0 3 1 0 0 

Perkins Twp. 0 0 0 0 0 0 0 0 0 0 0 1 

Phippsburg 1 2 1 2 1 0 0 0 4 1 0 0 

Richmond 1 1 1 3 2 1 1 0 2 2 0 0 

Topsham 1 1 1 3 5 2 0 5 2 0 0 0 

West Bath 1 1 0 1 1 0 1 0 1 0 0 0 

Woolwich 1 2 0 1 1 0 1 0 2 0 0 0 

Total 10 15 5 16 20 3 4 9 18 7 2 1 

 
As well as having numerous critical infrastructure facilities, Sagadahoc County contains many groups of 
at-risk population both in the traditional sense such as older populations and special needs homes. There 
are also two boarding schools, with students that commonly have no family in the country, as well as island 
communities such as MacMahon Island off of Georgetown that is reliant on boat access. The older 
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population is spread across all populated towns and may have limited mobility and access to assistance 
programs. Refer to the municipal base maps for more information on locations for older populations who 
reside in nursing homes. 

ASSESSING VULNERABILITY: ESTIMATING POTENTIAL LOSSES 

This section of the Plan relies on historical damages as the basis for estimating future losses, subject to the 
following: 

 Historical damage estimates have been updated, using the Consumer Price Index shown below. 
 Presidential Disaster Declarations have been used where possible, updated for inflation using the 

Consumer Price Index below. 
 Where statewide or county damages are used to determine damages for a specific jurisdiction, the 

damages are pro-rated using the 2010 Census. 
 

Future Vulnerability to Severe Summer Weather 

Buildings: It is unlikely that severe summer weather will have an impact on future structures, with the 
possible exception of a hurricane which is a once-per-decade event in Sagadahoc County. Most of the 
damages from summer storms are erosion-related, resulting in damages to roads. New buildings in 
Sagadahoc County will be less vulnerable to severe summer storms because they are built to meet modern 
code requirements. State- mandated shoreland zoning ordinance regulations for areas within 250 feet of 
the shoreline of the coast, lakes, and ponds, and within 75 feet of streams, limit the location of new 
buildings in areas prone to coastal erosion and storm surges that often result from events. Damages may 
include roof damage from falling trees and debris. There will be less interior water damage due to wind-
driven heavy rains because the roofs of newer buildings generally are properly designed, and roofing 
materials are more resistant to water infiltration. 

Critical Infrastructure: Roads will continue to be the most vulnerable category of infrastructure. New roads 
can be blocked on a temporary basis due to heavy rainfall, and debris such as tree limbs accumulating on 
the road surface during a storm event. Future critical facilities in Sagadahoc County will be vulnerable to 
summer weather in the same manner that individual buildings will be vulnerable. However, some of them 
will have back-up generator systems which will allow building systems to continue operating during a 
power outage. The municipal base maps that are included in this Plan update identify the location of critical 
facilities. 

Future Vulnerability to Severe Winter Weather 

Buildings: Improvements in building construction due to the State’s building code will help protect future 
buildings against damage from heavy snow loads and ice buildup4. Damages may include burst water pipes, 
but many newer buildings will be better insulated than older ones, thus being better able to retain heat 
during longer periods of time when there is a power outage. There will be less interior water damage due 
to ice dams forming on roofs because the roofs of newer buildings generally are properly vented, which 

                                                 
4 MUBEC: https://www.maine.gov/dps/fmo/building-codes 
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allows the roofs to remain cold. Roof collapses due to heavy snow loads will be very rare because newer 
roofs are designed to withstand heavy snow loads. 

Critical Infrastructure: Roads will continue to be the most vulnerable category of infrastructure. New roads 
can be just as easily blocked on a temporary basis due to heavy snowfall, ice building up on the road 
surface, and debris such as tree limbs accumulating on the road surface during a storm event. However, in 
the present economy, it is unlikely that Sagadahoc County will experience much new road construction, 
with the possible exception of small road segments serving subdivisions. Future critical facilities in 
Sagadahoc County will be vulnerable to winter storms in the same manner that individual buildings will 
be vulnerable. However, some of them will have back-up generator systems which will allow heating 
systems to continue operating during a power outage. 

Future Vulnerability to Coastal Flooding & Erosion 

Buildings: The majority of damages from flooding are to roads, not structures. All of the municipalities in 
Sagadahoc County have floodplain ordinances that provide control over development in flood prone areas, 
and these ordinances would also regulate the location of future buildings. 

Critical Infrastructure: Future roads and their associated storm drainage systems would seem to be the most 
likely category of infrastructure that would be vulnerable. However, State, and local road construction 
standards generally ensure that new roads are properly constructed with adequate storm drainage systems. 
Most if not all roads in the public domain must be designed by a registered professional engineer. Because 
of the requirements of the Flood Insurance Program, as well as shoreland zoning requirements and a greater 
awareness of flooding in all communities, future critical facilities will continue to be located outside 
floodplain areas. The exception may be wastewater treatment plants, due to the need to locate these 
facilities at lower elevations. 

Future Vulnerability to Wildfire 

Buildings: Forest fires in Sagadahoc County primarily threaten residential structures in the wildland/urban 
interface. In most Sagadahoc County communities, homes are allowed to be constructed in most locations 
in the community including outside of flood zones and other regulated areas. Future Vulnerability will 
remain high due to the isolated nature of many homes as well as the dependence on volunteer fire 
departments. 

Critical Infrastructure: Future power, phone and cable lines can be damaged during a wildfire, although the 
level of future development is expected to be minimal, primarily because of the projected population 
decline for the County. Future critical facilities may be vulnerable to a very large wildfire. However, the 
expectation is that there will be very few new critical facilities constructed and even fewer relocated during 
the life of this plan. 

Impact of Hazards on Future Development 

In the event that employment should drop significantly due to trends in the manufacturing sector, there 
could be effects relating to all hazards. These effects include a reduced tax base to fund municipal 
mitigation activities, an increase in vacant structures, and increased commuting time for residents to jobs 
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outside the County, resulting in greater reliance on the transportation infrastructure and less time available 
for community activities such as volunteer firefighting. 

Flooding will have an impact on floodplains and on roads in vulnerable locations. This hazard will continue 
to have the primary impact of shutting down transportation in some areas, since it is primarily the roads 
that are the objects of flooding in the County. Flooded roads could impact businesses, industry, commerce, 
and schools, and could also delay many social and emergency services.  Increased high-density 
development, particularly in Topsham, results in areas with a high percentage of impervious surfaces, 
making these areas more vulnerable to flooding from surface runoff. All the municipalities in Sagadahoc 
County have joined the National Flood Insurance Program (NFIP) and, as a condition of participation in 
the program, have enacted floodplain management ordinances that limit new development in floodplain 
areas. There are some homes and seasonal dwellings in Sagadahoc County that are in the 100-year 
floodplain. As these properties are sold and mortgaged, owners may be required to upgrade these homes in 
order to meet the requirements of local floodplain management ordinances as well as the demands of 
lenders. 

Severe winter and summer weather will have an impact on all land areas within Sagadahoc County. These 
two hazards will have the primary impact of shutting down transportation and power which will, in turn, 
shut down businesses, industry, commerce and schools and will stop or impede social and emergency 
services. Wildfires will continue to have an impact on residential properties located within the County’s 
wildland/urban interface. Fire Departments in Maine bear the responsibilities of structural firefighting, 
wildland firefighting, road clearing, debris removal and many also respond to medical calls. While these 
departments are highly capable, many face staffing shortages while volunteer-based department’s members 
are not able to respond much of the time due to regular employment outside of the fire service. All of these 
factors elevate the risk that severe weather and wildfire pose to the County.  

 

Region Number of 
addressable 
structures 

Change in 
addressable 
structures 

% change in addressable 
structures 

 2019 2021   
Sagadahoc County 17,461 18,163 702 3.87% 
    % of new total addressable 

structures 
Special Flood Hazard 
Areas (SFHA) 

257 264 7 0.99% 

     Flood Zone A   7 0.99% 
     Flood Zone V   0 0% 
Hurricane Evacuation 
Zones A-C (HEZ) 

5,469 5,619 150 21.37% 

Wildland-Urban 
Interface (WUI) 

16,816 17,479 663 94.44% 
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Hazard Mitigation Plans must include an assessment of changes in regional development that may 
impact the vulnerability of people and property to hazards. Assessing vulnerability in Sagadahoc 
County is a high priority because of its at-risk coastal communities and potential vulnerability to floods, 
wildfire, and severe summer and winter storms. A remote method of tracking development in a community 
is to use the State of Maine’s E911 Addresses Feature. Developed to support emergency services, this 
database provides an authoritative, frequently updated record of addressable structures and other landmark 
locations for the entire state: 

 https://maine.hub.arcgis.com/datasets/c1de8b6877114e109980972b4250a883_0/about 

Though this resource is authoritative, it has limited use for tracking changes in development over time due 
to variable improvements in record keeping over several years. Changes in development reported here are 
therefore assumed to be an upper limit estimate, where the true amount of development is likely to be less 
than reported. Use of data from 2019 onwards is preferred because record keeping trends stabilize at that 
time, with the earliest records from 2008. 

According to this study, only a small percentage of development in Sagadahoc County has occurred in 
flood prone areas. However, a large percentage of development has occurred in regions that may be 
impacted in the unlikely event of hurricanes or large wildfires. As this table demonstrates, the total number 
of addressable structures in Sagadahoc County has increased by 3.87% from January 2019 to September 
2021. Of this increase in development, 7 (0.99%) of these new addressable structures are located in special 
flood hazard areas (SFHAs), none of which were developed in Class V, or coastal, flood zones. These 
results suggest that municipal flood plain ordinances and shoreland zoning ordinances are effective 
mechanisms for reducing development in flood-prone areas. However, consistent monitoring, evaluation, 
and updating of these mechanisms will be important for anticipating potential changes in the location and 
extent of future hazards. 

A further 150 (21.37%) of these new structures are located in hurricane evacuation zones (HEZs). These 
zones would be triggered for evacuation measures in the unlikely case of a major hurricane landfall on the 
Maine coast, and therefore do not pose an immediate threat to residents. Each HEZ is pre-designated based 
on assessments by local, county, and state emergency managers. These assessments include local 
knowledge of hazard-prone areas, potential disruptions to evacuation networks, and use of storm surge 
maps provided by NOAA and the U.S. Army Corps of Engineers. Statewide measures are being taken in 
response to development in HEZs. The Maine Emergency Management Agency has recently published an 
online dashboard to help local residents identify if their home is located in a Hurricane Evacuation Zone, 
what evacuation routes are available to them, how to receive information on evacuation orders, and find 
other resources to help reduce their overall risk:  

https://storymaps.arcgis.com/stories/4fb502bf0ea6467693ff4191a1859e92 

Finally, 663 (994.44%) new structures are located in the Wildland Urban Interface (WUI), composing the 
vast majority of total new structures in Sagadahoc County. WUIs are defined based on development in 
forested areas and are therefore expected to represent both a dominant portion of new development in 
communities and a greater propensity for wildfire occurrence and risk due to human activity5. Fortunately, 

                                                 
5 Rapid growth of the US wildland-urban interface raises wildfire risk: https://www.pnas.org/content/pnas/115/13/3314.full.pdf 
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large wildfires have become rare in Maine due to effective mitigation practices, educational outreach, local 
volunteer firefighter programs, intense monitoring and response practices, and other reasons described 
above. For example, the community of Indian Point in Georgetown has been participating in the Firewise 
USA program since 2009, citing challenges such as excessive softwood forests and limited access to water 
for suppressing wildfires. Georgetown has participated in the Defensible Space Brush Chipping Program 
to reduce fuel sources adjacent to homes and common areas6. 

 
ASSESSING VULNERABILITY: ESTIMATING POTENTIAL LOSSES 

This section of the Plan relies on historical damages as the basis for estimating future losses, subject to the 
following: 

 Historical damage estimates have been updated, using the Consumer Price Index shown below. 
 Presidential Disaster Declarations have been used where possible, updated for inflation using the 

Consumer Price Index below. 
 Where statewide or county damages are used to determine damages for a specific jurisdiction, the 

damages are pro-rated using the most recent Census data. 
 The average annual Consumer Price Index for various years is shown below based on a value of 

100 for the years 1982-1984. 
 The estimated present-day cost of past disasters is found by the following methodology and to 

assume the actual cost would be the higher. 
□ Cost of disaster year it occurred x current year CPI / CPI of the year disaster occurred = 

Estimated present day cost 
□ Estimated Present Day Cost / Population of Area in Declared Disaster = Per Capita Cost 

 Per Capita Cost x Population of Municipality = Estimated Cost 
 
Consumer Price Index, 1982-1984 = 100 
Year Price Index Year Price Index Year Price Index Year Price Index 
1947 22.3 1991 136.2 2002 179.9 2013 233.0 
1954 26.9 1992 143.3 2003 184.0 2014 236.7 
1980 82.4 1993 144.5 2004 188.9 2015 237.0 
1981 90.9 1994 148.2 2005 195.3 2016 240.0 
1982 96.5 1995 152.4 2006 201.6 2017 245.1 
1983 99.6 1996 156.9 2007 207.3 2018 250.5 
1984 103.9 1997 160.5 2008 215.3   
1985 107.6 1998 163.0 2009 214.5   
1986 109.6 1999 166.6 2010 218.1   
1987 113.6 2000 172.2 2011 224.9   
1988 118.3 2001 177.1 2012 229.6   

 
Severe Summer Weather – The Storm that struck October 29th, 2017, more commonly known as the 2017 
Windstorm, was declared a Major Disaster in early 2018. This storm impacted 13 out of 16 counties in 
Maine and caused severe flood, power outages and road closures that lasted for well over a week. The 

                                                 
6 Firewise communities: https://www.maine.gov/dacf/mfs/forest_protection/firewise/firewise_communities.html 
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Windstorm cost Sagadahoc County $386,197.96. Even with just a year’s gap that cost would rise to 
$394,706.60 in 2018 dollars. The table in the Erosion/Coastal Flooding shows the cost incurred by each 
municipality due to this storm. 

Severe Winter Weather – The costliest winter weather disaster for Sagadahoc County was the Ice Storm of 
1998. The Statewide Presidential Disaster Declaration amounted to $47,748,466, although the real cost 
was much higher due to the declaration not covering damages to power lines and private structures. Using 
the formula above that would equate to approximately $73,380,311 according to the 2018 CPI. ([$47748 x 
250.5]/163.0=$73,380,311). The 1998 damages in Sagadahoc County totaled $542,199 which would be 
$833,256 in 2018. The Per Capita Cost of the 1998 declaration was $48 per Capita at that time which would 
equate to $55 per person in 2018. 

 
Cost of 1998 Ice Storm in 2018 Per Municipality 
Town Population in 2019 Maximum Loss in 2018 
Arrowsic 387 $21,285 
Bath 8,338 $458,590 
Bowdoin 3,158 $173,690 
Bowdoinham 2,979 $163,845 
Georgetown 954 $54,470 
Perkins Island Township 0 $0 
Phippsburg 2,101 $115,555 
Richmond 3,423 $188,265 
Topsham 8,878 $488,290 
West Bath 2,216 $121,880 
Woolwich 3,105 $170,775 
Total 35,452 $1,949,860 

 
Coastal Erosion/Flooding - The worst-case flooding event would be similar to the Patriot’s Day storm of 
2007, which resulted in a Presidential Disaster Declaration of about $22 million in damages to 13 counties.  
Using the Consumer Price Index (CPI), the damages in 2018 dollars would be about $26,584,660 to those 
13 counties. ([$22,000,000 x 250.5]/207.3-$324,994,842). Damages in Sagadahoc County from the 
Patriot’s Day storm amounted to $268,947 which would be $324,994 in 2018 dollars. The price per capita 
at the time of the Patriot’s Day storm in 2007 was $21 per Capita. That in 2019 would work out to $20 Per 
Capita due to the increase in the State’s population since 2007. 

 
Cost of 2007 Patriot’s Day Storm in 2019 Per Municipality 
Town Population in 2019 Maximum Loss in 2019  
Arrowsic 387 $7,740 
Bath 8,338 $166,760 
Bowdoin 3,158 $63,160 
Bowdoinham 2,979 $59,580 
Georgetown 954 $19,080 
Perkins Island Township 0 $0 
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Phippsburg 2,101 $42,020 
Richmond 3,423 $6,840 
Topsham 8,878 $177,560 
West Bath 2,216 $44,320 
Woolwich 3,105 $62,100 
Total 35,452 $649,160 

 

Wildfire – The worst wildfire event in Sagadahoc County was also the worst fire in the Maine’s history. 
Months of drought culminated when on October 3rd, 1947, an out-of-control brush fire spread rapidly, 
within a week and a half there were around twenty separate wildfires across the state, including one in 
Topsham and one in Bowdoin. By October 17th there were fifty fires and the fires in Topsham and Bowdoin 
were still spreading and had burned over 1,000 acres of farmland, brush, slash, and timber. Property damage 
is estimated to have been $30,000,000 in 1947 equating to an estimated $336,995,515.70 in 2018 dollars. 
The Per Capita cost of the ’47 fires is estimated to be $35 per person with the State having a population 
around 854,000 at that time. That Per capita cost would soar to $250 per person in 2018. 

 
Cost of 1947 Wildfire in 2019 Per Municipality 
Town Population in 2019 Maximum Loss in 2019  
Arrowsic 387 $96,750 
Bath 8,338 $2,084,500 
Bowdoin 3,158 $789,500 
Bowdoinham 2,979 $744,750 
Georgetown 954 $238,500 
Perkins Island Township 0 $0 
Phippsburg 2,101 $525,250 
Richmond 3,423 $855,750 
Topsham 8,878 $3,107,300 
West Bath 2,216 $554,000 
Woolwich 3,105 $77,500 
Total 35,452 $9,073,800 

 

NESEC HAZUS Impact Analysis Reports 

HAZUS is a methodology developed by FEMA and the National Institute of Building Sciences. This 
method uses Geographic Information Systems (GIS) to calculate, map and display damages from hazards 
such as floods, hurricanes, and earthquakes. The goal is to provide emergency managers and other decision 
makes with an estimate of the potential losses from one of the previously mentioned hazards. It is important 
to note that the impact analysis created by HAZUS is not a prediction but rather a rough estimate of the 
potential damage and human and economic impacts from a hypothetical event. Each report contains 
estimates on building damages, economic losses, displaced households, casualties, debris generated and 
the loss of function of essential facilities. 
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HAZUS Flood Impact Analysis Report for Sagadahoc County: This report was generated to show the 
impacts from what is called a 500 year flooding event. This simply means that the event has a 1 in 500 
chance, or 0.2%, of occurring each year. This differs from the historical data gathered because there may 
not be a comparable event in recorded history for Sagadahoc County.  

 

Flood Loss Report Summary 
 Capital Stock Losses  Income Losses 
 Building 

loss 
Contents 
Loss 

Inventory 
Loss 

Building Loss 
Ratio 

Relocation 
Loss 

Capital 
Related 
Loss 

Wages 
Losses 

Rental  
Income 
Loss 

Scenario 
Total 

$2,966 $2,036 $35 0.50% $572 $625 $679 $162 

General Building Stock $7,075,000 
Estimated Debris (Tons) 425 
Displaced Households 41 

 
ASSESSING VULNERABILITY: ANALYZING DEVELOPMENT TRENDS 

Changes in Land Use Development Trends 

There are several principal economic trends within Sagadahoc County. The first is the uncertainty related 
to Bath Iron Works, one of Maine’s largest employers. General Dynamics Bath Iron Works (BIW) is very 
dependent on U.S. Navy contracts in order to keep its approximately 6,800 employees working across the 
three facilities. In the 1990’s Sagadahoc was designated as “manufacturing dependent” by the U.S. 
Economic Service due to the dependency on BIW as an employer. This was also done at a time when the 
Brunswick Naval Air Station (BNAS) was operational. BNAS has since closed down which negatively 
affected the workforce in our area. Although Brunswick is not in Sagadahoc County, the geography is such 
that the Naval Air Station is situated between the municipalities of Bath and Topsham, Sagadahoc County’s 
two most populous communities. The former Air Station has been slowly commercialized to include large 
box store offices and insurance call centers for military branches. Sagadahoc County has one of the lowest 
unemployment rates in the State of Maine sitting at 4.1% in June of 2021. Another trend is the relatively 
rapid commercial and retail growth in the Town of Topsham, which has transformed that community into 
the retail center of the southern region of Midcoast Maine. Several box stores and restaurants have moved 
into the area as well as the construction of several medical facilities. Despite these trends, development has 
not been in hazard prone areas, so the vulnerability has not changed. As shown above and in Section 5. 
Mitigation Strategies, all municipalities in Sagadahoc County are active participants in the NFIP, have 
Comprehensive Plans and for those with shoreline have adopted various relevant municipal codes and 
zoning ordinances. This combination of programs has led to minimal development in flood prone area’s 
and manages what improvements and construction is able to be done to existing structures.  

Many municipalities are starting to see the effect from the growth of Portland, Brunswick, and Augusta. 
The so called “housing bubbles” of each city are all pushing out from the center of each city towards to 
more rural and less developed towns. Sagadahoc County is located in easy commuting distance to all three 
locations and as such is seeing increased land and home sales and development. There will be a 14-lot 
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subdivision built on Parker Head Road in Phippsburg as well as a RV Campground being created to allow 
for the housing of more tourists.  

One undocumented and unprecedented development trend that has heavily influenced Sagadahoc County 
is the effect of the COVID-19 Pandemic. Sagadahoc County has many vacation homes or “seasonal camps” 
owned by out-of-state residents. During the pandemic towns noticed that many of these residences were 
being converted to year-round homes and that available properties were being purchased very quickly. 
While not able to be captured on currently available data, towns are giving thought to the effect that a sharp 
increase in residents will have on land development as well as critical services and infrastructure. The map 
on page 4-38 indicates the percentages of homes that are considered to be seasonal residences in each 
municipality, based on the 2019 American Community Survey housing data. It is also believed that 
COVID-19 has spurred the creation of many more work from home positions and home businesses.  In 
following updates of this plan, work will be done to show the effect that the surge in the housing market 
and construction field has had on development. 
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As documented more fully in Section 6 - Maintenance, there are a number of local ordinances that will 
significantly reduce the vulnerability of future buildings, infrastructure, and critical facilities to the hazards 
profiled in this Plan. All of the municipalities have a comprehensive plan, all are members of the National 
Flood Insurance Program and have a floodplain management ordinance, all have shoreland zoning 
ordinances, and subdivision regulations. Municipalities adhere to the Maine Uniform Building Code, the 
Maine Uniform Energy Code or the Maine Uniform Building and Energy Code. Municipalities also follow 
guidance from various state statutory requirements including Maine Title 38 Chapter 3 Article 2-B 
Mandatory Shoreland Zoning. 

Seven of the ten municipalities in Sagadahoc County have prepared comprehensive plans that are certified 
by the Maine Office of Community Development and are consistent with the growth management law, and 
many of these can be used to support municipal zoning ordinances in the event that these communities 
choose to enact such controls.  The following is a summary of the status of these plans: 

 
Status of Comprehensive Plans 
Municipality Consistent with State Requirements Adoption Date 
Arrowsic No March 1st, 1989 
Bath Yes September 2nd, 2009 
Bowdoin No October 26th, 1991 
Bowdoinham Yes June 11th, 2014 
Georgetown Not submitted due to COVID-19 June 2019 
Perkins Twp. N/A N/A 
Phippsburg Yes May 2006 
Richmond Yes March 2016 
Topsham Yes 2019 
West Bath Yes June 14th, 2006 
Woolwich No May 6th, 2009 

 

The Unorganized Territory of Perkins Township maintains a wildlife management plan through the Maine 
Department of Inland Fisheries and Wildlife. However, this planning does not address the mitigation of 
hazards. When work is done on structures or the trail system it is in compliance with Maine Land Use 
Planning Commission (LUPC) standards, for example if one of the historical structures in Perkins 
Township was damaged to a point where more than 50% of the structure would require rebuilding it would 
need to be rebuilt according to LUPC standards and codes. 


