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BACKGROUND
The 2022 State of Maine’s Beaches Report is part
of a series of reports that coincide with the biennial
Beaches Conference. This version of the report summarizes observed changes at Maine beaches that are
monitored as part of the State of Maine Beach Profiling
Project (SMBPP; Maine Sea Grant, 2017) and the
Maine Beach Mapping Program (MBMAP) from 2007
to 2022, as data is available.
The SMBPP uses trained volunteers to collect
monthly beach profiles that start at a benchmark (in the
frontal dune or in a seawall) and continue shoreperpendicular to roughly the low water line. Fixed
starting locations are used with the Emery Method of
beach profiling (Emery, 1961). Data are entered by
volunteers into an MGS Collect online database where it
can be viewed, graphed, and downloaded by others.
SMBPP is funded and managed by the Maine Geological Survey (MGS), University of Maine, Maine Sea
Grant, and Maine Coastal Program.
As part of the Maine Beach Mapping Program
(MBMAP), MGS scientists collect shore-parallel data
along the seaward extent of dominant dune vegetation
along the larger beach systems in southern and midcoast Maine. Data are collected using a Real Time
Kinematic Global Positioning System (RTK-GPS) on an
annual basis and are compiled in GIS by the MGS, and
released online with the MGS Beach Mapping Shoreline
Change Viewer.
MBMAP and SMBPP beaches
included in this year’s report are shown in Figure 1.
Maine Beach Mapping Program Data
The 2022 report will include analysis of horizontal
positions of the surveyed vegetation line from 2007 to
2021 along with the mean high-water line (mostly 2017
to 2021) and calculated resulting dune change, beach
change, and mean dry beach width, based on available
data. Metrics analyzed for the 2022 report include:
• Dune Change (2007-2021), in feet per year, is a
measure of the rate of change calculated using
available shoreline position data from 2007 to

2021, as data is available.
Beach Change (Beach Change, 2017-2021), in
feet per year, is a measure of the difference
between the shoreline positions of the mean highwater line from 2017 to 2021, as data is available.
• Mean Dry Beach Width (2017-2021), in feet, is
the distance from the mean high-water line to the
seaward edge of dune vegetation or seawall.
• Dry Beach Width Change (2020-2021), in feet,
is the difference between the Mean Dry Beach
Width from 2020 to 2021. Negative values
indicate that the dry beach width decreased from
the previous year.
Dune and beach shoreline change metrics were
derived by using a linear regression fit (or end-point
method if less than 3 data points were available)
between available shoreline position data. Calculations
were done using a GIS tool based on methodology from
the United States Geological Survey (USGS, Thieler et
al., 2008).
•

State of Maine Beach Profile Program Data
Along each collected beach profile, topographic
(elevation) points are collected at about 3-meter (10foot) intervals, from the starting point (usually a stake in
the dune crest or mark on a seawall) seaward to the lowwater line using the Emery Method of profiling (Emery,
1961). Points are recorded with reference to the starting
point, with negative values being below the starting
point, and positive values above. The starting points
were surveyed in using GPS so that their elevations are
referenced to standard vertical datum. All profile
elevations are thus referenced to centimeters and then
converted to meters, North American Vertical Datum
(NAVD). Collected beach profile data is available for
viewing and export on the MGS Collect website.
Using profile data, certain beach profile features
were analyzed (Figure 2) and include:
• “Dune” Volume, in cubic meters, is the volume
of sand along 1 meter width of the profile above
the highest astronomical tide (HAT) to the pin in
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Figure 1. Active State of Maine Beach Profiling (SMBPP) beaches and Maine Beach Mapping Program (MBMAP) beaches as of
May 2022.

a dune or seawall. Note that this calculation may
not include an actual “dune” (e.g., a ridge
stabilized by dune grass), but represents the
volume of sand above the HAT.
• “Berm” Volume, in cubic meters, is the volume
of sand along 1 meter width of the profile from
the mean high water (MHW) to the highest
astronomical tide (HAT).
• “Beach” Volume, in cubic meters, is the volume
of sand along 1 meter width of the profile from
the mean lower low water (MLLW), or end of the
profile if shorter, to the mean high water (MHW).
This year’s report analyzes and presents the beach
profile data in a new way. Monthly seasonal volumetric
averages of the dune, berm, and beach of each profile
were determined based on a data from 2007 to 2022, as
data was available as of May 10, 2022. Instead of
presenting data for each month since the start of the
profiling period, as was done in the 2019 version of this
report, a plot illustrating the monthly average volumetric
trends for the dune, berm, beach was created for each
profile. This illustrates in which feature the most
sediment is typically stored, in addition to the averaged
2

seasonal trends of the profile feature. For example, it is
known that the upper parts of beaches are typically
widest and highest during late summer and early fall
(August–October), and lowest during the winter months
(March–April). Conversely, lower beach volumes are
typically highest in winter and lowest in summer.
Available profile data from 2021(and through April
2022, as data was available) was then plotted as deviations from the long-term averages for each feature (as
colored columns) in order to compare values with those
long-term averages (Figure 3). Thus, all profile data is
summarized in one figure for each profile and allows for
a visual comparison as to how the 2021-2022 seasons
compared with long-term seasonal averages from 20072022 for each beach feature. In addition, for each
profile, a summary table is provided describing how the
average volumes for each feature (from 2021 to 2022)
related to the long-term averages. An example of this
summary is provided below in Table 1 with explanations.
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Figure 2. Prominent beach features analyzed as part of the 2022 State of Maine’s Beaches report using available beach profile
data for the period of 2007 – 2022, as data was available. The “dune” is the volume of sand above the highest astronomical tide,
or HAT. Note that this calculation may not include an actual “dune” (e.g., a ridge stabilized by dune grass). The “berm” was
defined as the volume of sand from the HAT down to the mean high water line, or MHW. The “beach” was defined as the MHW
down to the mean lower low water (MLLW), or seaward end of the profile. The volume of each beach feature (dune, berm,
beach, and total volume which was a sum of all 3 features) was calculated assuming each profile represented 1 meter width along
the beach.

Figure 3. Example plot showing seasonal average monthly volumetric trends of the dune, berm, beach (green, tan, and blue lines)
for profile LS01 for 2007 through 2022. Delta, or deviations of 2021-2022 data from the monthly average for the dune, berm,
and beach are shown as colored columns. Positive delta values indicate volumes above the seasonal monthly average, while
negative values indicate volumes below the seasonal monthly average. This type of plot allows for visual comparison of which
profile features stores the most sand and the seasonal trends of each feature. In addition, the delta allows for comparison of the
2021-2022 seasonal data with the long-term averages for each feature. Note that there isn’t a physical “dune” at LS01, but this
represents volume of sand above the highest astronomical tide, or HAT. The berm and dune undergo distinct seasonal trends,
with the highest volumes typically in the early fall (September-October) for the dune, and into December for the berm. Lowest
volumes for both features are typically in mid-winter (March-April). Conversely, the beach has its highest volumes during the
winter months – when sand is pulled off the dune and berm and moved offshore.
3
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Table 1. Example table showing summary volumetric data for the dune, berm, and beach for Long Sands Beach, York profiles.
Column 1 is the profile name while column 2 shows the years of data available for analysis. Columns 3, 4, and 5 show the longterm averages (in cubic meters) for the dune, berm, and beach over the time period. Columns 6, 7 and 8 show the average delta
(difference) values for 2021-2022 as compared with the long-term averages in columns 3, 4, and 5, respectively. Columns 9, 10
and 11 show the percent deviation from the long-term average. These columns are color-coded such that yellow shows values
that are within 10% (either above or below) the long-term average, while red shows values that are a 10% or more decrease from
the long-term average, and green represents values that are a 10% or more increase from the long-term average.

TRENDS IN SEA LEVEL AND COASTAL
STORMS
Southern Maine Sea Level
Since 1912, sea levels in the Gulf of Maine have
been rising at a rate of around 1.87 mm/year, or 7.37
inches per century, as evidenced by annualized sea level
data from the Portland tide gauge available on the MGS
Sea Level Rise Dashboard. During this overall rise,
there were times when sea level rose quickly (e.g. 1940s
and 1960s) and times when it fell (around 1920 and
again from 2010-2014). Some of these excursions were
on the order of 10 cm (4 inches).
The interannual variability in mean annual sea level
is result from many oceanographic and atmospheric
forces. The highest sea level was recorded in 2010, the
year with particularly high tide levels along most of the
U.S. East Coast. In this most recent case, the influence
of the strength of the Gulf Stream and atmospheric
pressure gradients due to the North Atlantic Oscillation
were contributing factors. Our 2017 State of Maine’s
Beaches report has discussion of the 2010 sea-level
anomaly and scientific references (Slovinsky et al.,
2017).
The SLR Dashboard also shows that sea level also
varies by month - most commonly sea level is slightly
lower in the winter than in the summer due to prevailing
weather patterns which blow water offshore (as opposed
to the weak onshore flow patterns of summer). This
seasonal winter low level helps reduce the risk of
coastal flooding. However, the wintertime can be
punctuated by high water levels – the highest sea level
in Portland was recorded in February and March of
2010. This anomaly shows the powerful influence of
atmospheric and oceanographic factors that can override
the seasonal pattern.
As we have reported in earlier State of Maine’s
4

Beaches reports conditions of higher sea level can result
in widespread beach erosion. Fortunately, after sea
levels subside over a year or two, some beaches can
recover eroded sand and beach profiles can return to
earlier levels. However, this rise-and-fall pattern is set
within a longer trend of rising sea level. The seasonal
cycle is superimposed on gradually rising high tides.
For this report, we inspected monthly sea level
trends from the Wells, Maine tide gauge for the time
period of January 2007 through April 2022 (Figure 4).
Sea level “lows” occurred during the winters of 2007,
2015, 2018, and 2022. These low values were either at
or below the long-term average from 2007-2022. Sea
level “highs” occurred in the winter of 2010, spring of
2017, winter of 2018, fall of 2019, winter of 2020, with
the highest monthly mean sea level recorded in October
2021. However, in the winter of 2021-2022, sea levels
fell to about the long-term average in February 2022,
before starting to rise again. It is important to note that
all of these high sea levels were +0.8 feet or more than
the long-term average from 2007 to 2022, and besides
the low water levels noted above, sea levels during the
study time period of 2007-2022 been almost always
above the long-term average sea level.
Wave History from 2007 to 2022
For this report, we inspected monthly average and
peak wave heights from NERACOOS Buoy B (Western
Maine Shelf), located off the coast of Wells, Maine
(Figure 5). The monthly peak wave heights highlight
the significant storms over the reporting period. During
this time, only 2 storms had peak wave heights that
exceeded 30 feet – the Patriots’ Day Storm of April
2007, and a storm from February 2010. Monthly peak
wave heights also exceeded 25 feet in March 2010,
December 2012, February and March 2013, January
2017, March 2018, and February 2021. Storms that
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Figure 4. Monthly sea level trends from the Wells, ME tide gauge for January 2007 to April 2022, in feet referenced to the longterm average from 2005-2022. Note that besides a few select winter/spring months from 2007, 2015, 2018 and 2022, all readings
were above the long-term average. Also note the peak monthly sea level values from October 2021, March 2018, and March
2010. Data courtesy of NOAA CO-OPs, https://tidesandcurrents.noaa.gov/products.html.

Figure 5. Monthly average and peak wave heights from NERACOOS Gulf of Maine Buoy B, Western Maine Shelf from January
2007 to April 2022. Thirty-foot wave monthly peak wave heights occurred twice during this time period, with 25-foot monthly
peak wave heights being met or exceeded in 9 months.

strike the coast back-to-back, or in the case of 2018,
four storms consecutively, can lead to damaging erosion
(Slovinsky, 2018). Lesser storms typically occurred
between October and April as seen by the peaks and
valleys in the data. The monthly average wave heights
also show the seasonal cycle with lower waves in the
summer and higher waves during the winter.
Unlike previous reports, we will not delve into a
year-by-year report on the storms of each year. Instead,

we will generalize the wave history from 2007-2022.
Stormy winters are relatively easy to pick out versus
milder, calmer winters by inspecting peak and average
wave heights. Stormy winters had high peak wave
heights and higher than normal average wave heights.
Stormy winters occurred during 2007, 2009-2010, 20172018, and 2020-2021, while calmer winters occurred in
2007-2008, 2008-2009, 2011-2012, 2013-2014, 20152016, 2016-2017, 2018-2019, and 2019-2020. These
5
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calmer months allow more beach sand to migrate
onshore and to build wider dry beach widths that help
restore the beach and dune from the previous winter’s
erosion.
Because profile data analysis detailed in this report
extends into 2022, context for the winter 2021-2022
season is important. This past winter was punctuated by
storm events in October 2021, and January and April
2022 where peak wave heights exceeded 20 feet.
However, these events were relatively short-lived, with
the October 2021 storm being the strongest of the three.
Average wave heights for those months ranged between
3.9 and 4 feet, below average wave heights from stormy
winters (which reach or exceed 5 feet). Despite the
relatively high peak wave heights during those months,
the winter of 2021-2022 could be classified as relatively
mild.
There is no significant trend (increasing or decreasing) in either peak wave heights or average wave
heights.
Wave history shows that nearshore waves
reached heights of 30 feet twice over the study period.
Most of the storms in the last few years have passed by
in a day or two so that upper beach profile and dune
erosion was limited to a few high tide cycles. There
were many storms that had minimal impact simply
because of the timing of the maximum storm surge that
arrived at either a neap tide (low high tide) or a low tide.
The 9 to 10-foot tide range along southern Maine
beaches often helps lessen storm impact duration when
the tide is not high. In those cases when the tide is
below the high level, energy in the surf is expended
moving sand on the beach profile. Monitoring beach
profile elevations in the SMBPP program helps track
both vertical and horizontal beach erosion and recovery
during storm season in addition to interannual variability created by trends in storms from one year to the next.
It is important to note that the steady rise in sea
level that the Maine coastline is experiencing will
exacerbate coastal flooding and erosion even if storm
intensity is not changing; the gradual rise in the tides
will result in each storm having a greater impact on the
beaches, dunes, and coastal development.
REVIEW OF BEACH RESPONSES
Maine Beach Mapping Program (MBMAP) Beach
Responses
For each monitored beach, figures have been
prepared showing the changes in the metrics (dune
change, beach change, dry beach width, dry beach width
change) described previously. Beaches will be discussed from south to north, starting in Kittery and
extending up to Bristol. For the most part, figures have
been arranged so that the beach is on the upper part of
the figure, and changes in each metric are represented
6

by color-coded transects. Those transects are then
matched to color-coded graphs (on the lower part of
each figure) which show the along-shore trends for
reach metric. In general, yellows indicate about average
values for a metric, while orange and red represent
negative changes or below average values, and light
greens to darker greens represent positive changes, or
well above average values.
State of Maine Beach Profiling Program (SMBPP)
Beach Responses
For beaches with SMBPP profiles, we will first
describe the long-term volumetric trends in terms of
monthly volumetric averages for the dune, berm, and
beach, based on averaged data from 2007 to 2022.
Then, we will compare the volumes associated with
dune, berm, and beach from 2021 and into the first third
(through April) of 2022, as data is available. Data will
be presented in one graph for each profile, with seasonal
long-term volumes for the dune, berm, and beach
represented by green, tan, and blue lines. Data from
2021-2022 will be presented as delta (deviation from the
long-term average), shown as dark green, dark tan, and
dark blue bars. Note that profiles will be discussed
from south to north, consistent with MBMAP discussions; thus, in some locations the higher number profile
(e.g., LS03) will be discussed first.
Crescent and Seapoint Beaches, Kittery
Crescent and Seapoint beaches are split by a
headland; Crescent, which faces south, is typically a
cobble-dominated system with very little sand, and only
some dune vegetation. Seapoint faces east and is a sand
-dominated system. There are no beach profiles at
Crescent and Seapoint beaches.
Maine Beach Mapping Changes
Dune Change (2016-2021) – refer to Figure 6.
Along Crescent Beach, the dune grew central and
eastern portions, with some growth and loss at its
western end, likely due to cobble deposition and
erosion. The average for Crescent Beach was +1.7 feet
per year, up significantly from +0.8 feet per year in
2019. Along Seapoint Beach, most of the dune grew
along the beach, with a pocket of recession at its
southern end. The average for Seapoint Beach was
+0.4 feet per year, up significantly from -0.5 feet per
year in 2019.
Beach Change (2017-2021) – refer to Figure 7.
Crescent Beach experienced some beach erosion along
its southwestern end, stability to slight growth at its
center, and slight loss at its eastern end, consistent with
the 2019 report. The average for Crescent Beach was 0.3 feet per year, up significantly from -1.6 feet per
year in 2019. Along Seapoint Beach, the southern three
-quarters of the beach saw growth of up to +6 to +7 feet
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Figure 6. Dune changes (2016-2021) along Crescent and Seapoint Beaches, Kittery.

Figure 7. Beach changes (2017-2021) along Crescent and Seapoint Beaches, Kittery.
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Figure 8. Mean dry beach width (2017-2021) along Crescent and Seapoint Beaches, Kittery.

Figure 9. Dry beach width changes (2020-2021) along Crescent and Seapoint Beaches, Kittery.
8
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per year, while the northern quarter lost up to about 1
foot per year. The average for Seapoint Beach was +2.6
feet per year, up significantly from -2.9 feet per year in
2019.
Mean Dry Beach Width (2017-2021) – refer to
Figure 8. The dry beach along Crescent Beach ranges
from about 40 to 75 feet and is widest at its center and
narrowest at either end. The average for Crescent
Beach was 54.2 feet, about the same as 56.2 feet in
2019. At Seapoint Beach, the dry beach is widest at its
central portion, between 75 and 85 feet. The average
for Seapoint Beach was 69.8 feet, about the same as
70.7 feet in 2019.
Dry Beach Width Change (2020-2021) – refer to
Figure 9. Crescent Beach saw slight dry beach growth
at its western end, with loss up to -20 feet to concentrated near the headland. The average for Crescent Beach
was -5.4 feet. Along Seapoint Beach, the beach generally grew up to about 35 feet, with a few small pockets of
beach width loss at its southern to central sections. The
average for Seapoint Beach was +6.6 feet.
MBMAP Summary - Crescent and Seapoint Beaches,
Kittery
Both beaches underwent positive trends in dune and
beach changes for the reporting period. Mean dry beach
widths along both beaches remained stable, while dry
beach changes from 2020-2021 showed a decreasing
trend at Crescent Beach, and growth along Seapoint
Beach.
Long Sands Beach, York
Long Sands Beach is a long beach dominated by
cobble and sand along its southern end (Long Sands
South, up to the Sun & Surf Restaurant), and a sanddominated system up to the bath house, though mixing
again with cobble at the northern end of the beach
(Long Sands North). The entire beach is backed by a
seawall.
Maine Beach Mapping Changes
Dune Change (2010-2021) – refer to Figure 10.
Only a small segment of Long Sands Beach has vegetated cobble dune, south of the Sun and Surf Restaurant.
Profile LS03 is located in this dune. The cobble dune
has been very stable or grown slightly, up to about 2
feet per year. This is consistent with trends from the
2019 report. The average for this stretch of beach was
+1.0 feet per year, up from +0.8 feet per year in 2019.
Beach Change (2017-2021) – refer to Figure 11.
Long Sands Beach is divided into two sections – south
and north, with the Sun and Surf Restaurant acting as a
physical barrier between the two.
Long Sands South – South of the restaurant, the
beach underwent some cyclical changes which likely
relate to wave reflection and refraction on the cobble

beach, consistent with the 2019 report. Changes were
generally 2 feet or less, indicating a markedly stable
beach. The average for this stretch of beach was +0.5
feet per year, up from +0.3 feet per year in 2019. Note
that the rate from 2019 was based on one year of
change only.
Long Sands North – North of the restaurant, the
beach underwent consistent growth of up to about +9
feet per year (near LS01), with growth tapering to the
north. This is a significant change in trends from the
2019 report. The average for this stretch of beach was
+4.8 feet per year, up significantly from -7.4 feet per
year in 2019. Note that the rate from 2019 was based
on one year of change only.
Mean Dry Beach Width (2017-2021) – refer to
Figure 12.
Long Sands South – Similar to the 2019 report, dry
beach was narrowest along the southern end of Long
Sands (less than 25 feet) and increased to the north.
Near LS03, the dry beach was about 80 feet wide, but
slightly farther to the north the beach reached about 100
feet in width. Closest to the restaurant, the beach width
decreased. The average for this stretch of beach was
45 feet, down from 51.2 feet in 2019.
Long Sands North – The dry beach was again very
narrow (less than 25 feet) just north of the restaurant
and widened to a maximum of about 90 feet near LS01,
at the bathhouse. North of here, the beach narrowed to
near the headland. This trend of widths was similar in
2019. The average for this stretch of beach was 41 feet,
up slightly from 40.3 feet in 2019.
Dry Beach Width Change (2020-2021) – refer to
Figure 13.
Long Sands South – Dry beach width decreased on
average by about 5-10 feet at the southern end of the
study area and grew up to about 15 feet just south of the
Sun & Surf. This negative trend is opposite of findings
in the 2019 study. The average for this stretch of beach
was a decrease of -4.9 feet, down from -2.9 feet in
2019.
Long Sands North – Dry beach width change in the
2019 report was quite negative, with an average of -18.9
feet. In 2020-2021, the dry beach widened substantially
with the highest growth just south and north of the bath
house up to around 20 feet. There were small pockets
of beach narrowing adjacent to the restaurant and just to
the north. The average for this stretch of beach was
+10.4, up significantly from -18.9 feet in 2019.
MBMAP Summary – Long Sands Beach, York
The southern end of Long Sands saw a positive
trend in dune change, along with a slightly positive
trend in beach change. The mean dry beach in the
southern end saw a negative trend since the 2019 report,
down about 12%. The 2020-2021 dry beach also
9
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Figure 10. Dune changes (2010-2021) along Long Sands Beach, York.

Figure 11. Beach changes (2017-2021) along Long Sands Beach, York.
10
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Figure 12. Mean dry beach width (2017-2021) along Long Sands Beach, York.

Figure 13. Dry beach width change (2020-2021) along Long Sands Beach, York.
11
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declined in width along this stretch. Along the northern
end of Long Sands, the beach change trend was strongly
positive, up from loss in 2019. The mean dry beach
stayed about the same, however the 2020-2021 dry
beach width change was positive.
State of Maine Beach Profiling Changes
Beach profile LS03 is located at the southern end of
the beach just south of the Sun and Surf Restaurant in a
cobble dune. Profile LS011 is located at the northern
end, near the bath house in a rebuilt seawall.
LS03 (Figure 14) exhibits a large, consistent
volume (120 to 140 cubic meters) of sediment in the
dune, and a very small berm (20 to 25 cubic meters).
The average dune volume remains consistent throughout
the year, with only slight variations, indicative of a
cobble dune that undergoes little seasonal change. The
berm changes slightly, with peaks in July and a smaller
peak in March. This secondary peak is likely due to
wave energy adding cobble to the berm during winter
storms. The average beach volumes range from 140 to
180 cubic meters and show highest volumes in the
summer to early fall. For 2021 to 2022, the dune, berm
and beach volumes were below average.
LS01 (Figure 15) exhibits small (40 – 80 cubic

meters) and about equal average dune and berm volumes, both exhibiting seasonal signals, with highest
values in the summer to mid-to late fall. Note that the
“dune” here is not actually a vegetated sand dune, but a
volume of sediment above the HAT and below the
seawall and is really part of the berm. Much of the
profile’s sediment volume is stored in the beach portion
of the profile (around 250 to 275 cubic meters).
Average beach volumes don’t deviate much but do
show a slight bias for higher values in the winter, when
sediment is removed from the upper profile and stored
in the beach. For 2021 to 2022, dune and berm values
followed seasonal trends and stayed slightly above
average overall. Beach volumes, besides a low value in
June 2021, also generally stayed positive over long-term
trends.
SMBPP Summary – Long Sands Beach, York
The southern end of the beach, represented by
LS03, saw slight losses of the dune, and significant
losses in the berm and beach in 2021-2022 when
compared with long-term averages. The northern end of
the beach, represented by LS01, saw slight gains in all
beach features.

Figure 14. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.
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Figure 15. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.

Table 2. Comparison of average values from 2021-2022 with long-term averages show that LS03 underwent slight loss (but
within 10% of long-term average) in the dune, and significant losses in the berm and beach. At LS01, there were slight increases
in all values, but within 10% of the long-term averages.

Ogunquit Beach, Ogunquit
Ogunquit Beach has a wall section around the
parking area and along the Norseman Hotel. The
remainder of the beach is a dune.
Maine Beach Mapping Changes
Dune Change (2007-2021) – refer to Figure 16.
Along the parking area south of the bridge, the dune
grew between +2 and +4 feet per year, then eroded
about the same amount. Along the beach north of the
Norseman Hotel, the dune grew between +2 and 3+ feet
per year. The average for Ogunquit Beach was +1.4

feet per year, a significant improvement from an
average of +0.1 feet per year in 2019.
Beach Change (2017-2021) – refer to Figure 17.
Inside the Ogunquit River (near the bridge), the beach
grew between 3 and 6 feet per year, with most growth
concentrated near the inner spit where growth reached
16 feet per year. Farther south, the beach eroded up to
about 10 feet per year. Along the beach until the
Norseman Hotel, the beach receded around -1 foot per
year. North of this, the beach grew between +6 and +10
feet per year until near transect 10-058, where it has
shown some recession. From here north, the beach
13
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grew between +4 and +8 feet per year until near the
border with Moody Beach. The average for Ogunquit
Beach was +3.1 feet per year, up slightly from +2.5
feet per year in 2019. Note that the rate from 2019 was
based on one year of change only.
Mean Dry Beach Width (2017-2021) – refer to
Figure 18. Dry beach was narrowest (less than 25 feet)
near the bridge and increased near the spit inside the
river, then reached near 0 along the seawall, growing to
around 25 feet around the parking lot, and wider, up to
around 70 feet near the Norseman Hotel. The average
for the seawalled stretch of beach was 37.5 feet, down
slightly from an average of 40.1 feet in 2019. Just
north of the Norseman (at OG07), the dry beach was
extremely wide, reaching over 130 feet, and then
narrowing slightly to over 100 feet for most of the
beach. The average for the natural stretch of beach was
106.6 feet, down slightly from 114.5 feet in the 2019
report.
Dry Beach Width Change (2020-2021) – refer to
Figure 19. Dry beach width change from 2020-2021
generally showed growth adjacent to the bridge, loss of
up to about 100 feet near the spit, and growth around the
corner of around 20 to 30 feet until near the Norseman
Hotel. The average change for the wall area was -1.0
feet, up significantly from -16.3 feet in 2019. North of
the Norseman, dry beach gained up to 60 feet near
transect 10-010, then lost around 10 feet before return-

ing to positive values for the remainder of the beach.
The average for the natural stretch was +16.1 feet,
down slightly from +17.4 feet in 2019.
MBMAP Summary – Ogunquit Beach, Ogunquit
Ogunquit saw strong positive trends in dune and
beach change, while the mean dry beach width stayed
about the same. Dry beach width changes in 2020-2021
saw losses near the river, but gains along most of the
beach.
State of Maine Beach Profiling Changes
Profile OG07 is at the southern end of the beach, in
a seawall near the Norseman Hotel, while OG02 is at
the northern end in a dune near the sewer treatment
plant.
OG07 (Figure 20) exhibits dune volumes ranging
from about 80 to 120 cubic meters. Berm volumes are
smaller and in the 40 to 60 cubic meter range. Average
dune volumes show marked seasonal growth with a
peak in July and a low in April to May. Interestingly,
the berm shows peaks in December to January, with
lower values through the summer months. Beach
volumes are dominant, in the 240 to 300 cubic meter
range, and show peaks in mid-summer (July), with a
secondary peak February and December. From 2021 to
2022, the dune volume generally followed the seasonal
trends, but was notably higher than average in April to

Figure 16. Dune changes (2010-2021) along Ogunquit Beach, Ogunquit.
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Figure 17. Beach changes (2017-2021) along Ogunquit Beach, Ogunquit.

Figure 18. Mean dry beach width (2017-2021) along Ogunquit Beach, Ogunquit.
15
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Figure 19. Dry beach width change (2020-2021) along Ogunquit Beach, Ogunquit.

August 2021, and in November to December, and again
in March to April 2022. Berm values were slightly
above long-term averages, and beach volumes exceeded
average seasonal volumes for 12 of the 14 months of
recorded data.
OG02 (Figure 21) exhibits a slightly larger average
volume (150-200 cubic meters) of sediment in the dune
than OG07, and a 40 to 70 cubic meter berm volume,
similar to OG07. Beach volumes dominate in the 200 to
240 cubic meter range. Seasonally, the dune shows a
strong seasonal peak in August to October, with a
secondary peak in February. The berm shows a high in
February, with lowest volumes during the summer
months of July to August. The beach volume remains
relatively constant, with highest values from January to
May, and slightly lower volumes during the summer
months. Again, this makes sense as sediment during
summer is stored more in the dune, while in the winter
months it is stored offshore in the beach. In 2021 to
2022, the dune, berm, and beach generally exceeded
long-term volumetric averages, with only a few belowaverage readings in late 2021 into 2022.
SMBPP Summary – Ogunquit Beach, Ogunquit
Profiles saw slight volumetric gains in the dune,
beach and berm at both locations in the 2021 to early
2022 season.
16

Wells Beach, Wells
The area of Wells Beach included in this analysis
stretches from just north of Casino Point to the southern
jetty of the Webhannet River. There are sporadic dunes
along the entire shoreline in front of individual properties along this stretch, but they don’t start until north of
profile WE02.
Maine Beach Mapping Changes
Dune Change (2007-2021) – refer to Figure 22.
There were pockets of dune growth (up to +5 to +6 feet
per year) and slight erosion (generally -2 feet per year or
less) along about half the beach, from near WE02 north
to transect 12-130. North of this, dune growth was
higher, reaching to up to +8 to +10 feet per year.
Closest to the jetty, dunes were relatively stable with
little change. The average for Wells Beach was +1.5
feet per year, up from +1.0 feet per year in 2019.
Beach Change (2017-2021) – refer to Figure 23.
From south to north, the beach grew from about 2 feet
per year to almost 10 feet per year to about transect 12100. The central portion of the beach had marked beach
loss, up to about -7 feet per year to transect 12-162.
From here to the jetty, the beach grew up to about 6 feet
per year. This is a reversal of previous trends identified
in 2019 and is likely due to nearshore sediment placement welding onto the central portions of the beach,
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Figure 20. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.

Figure 21. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.
17
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Table 3. Comparison of average values from 2021-2022 with long-term averages show that both OG07 and OG02 underwent
slight gains in the dune, berm, and beach (within 10% of the long-term averages).

then eroding and being dispersed to the south and north.
The average for Wells Beach was +1.4 feet per year,
down significantly from +9.2 feet in 2019. Note that
the rate from 2019 was based on one year of change
only.
Mean Dry Beach Width (2017-2021) – refer to
Figure 24. The mean dry beach width at the southernmost end, near Casino Point, was the narrowest,
generally 25 feet or less, widening to about 60 feet near
WE02. North of here, pocket dunes become common
until the natural dune system closest to the jetty. The
overall average for Wells was 106.3 feet, down slightly
from 109.2 feet in 2019.
Dry Beach Width Change (2020-2021) – refer to

Figure 22. Dune changes (2007-2021) along Wells Beach, Wells.
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Figure 25. Along the entire beach, dry beach width
increased from 2020 to 2021. At the southern end of the
beach, growth ranged from 20 to about 50 feet. In the
central section, growth was much less, about 5 to 10 feet
with a few errant few transects at dune paths showing
loss. Dry beach width increased up to 80 to 100 feet at
the northern end, near the jetty. In 2019, this area saw
dry beach loss. The overall change for the beach was
+24.8 feet, up from +21.7 feet in 2019.
MBMAP Summary – Wells Beach, Wells
Dunes generally grew along Wells Beach, with
most growth at the northern end of the beach. Beaches
grew at the southern and northern ends, with loss in the
middle. Dry beach width changes from 2020-2021
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Figure 23. Beach changes (2017-2021) along Wells Beach, Wells.

Figure 24. Mean dry beach width (2017-2021) along Wells Beach, Wells.
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Figure 25. Dry beach width change (2020-2021) along Wells Beach, Wells.

showed gains along the entire beach, likely the benefits
of nearshore sediment placement in 2020 from the
dredging of the Webhannet River.
State of Maine Beach Profiling Changes
Profiles WE00 is located at the southern end of the
study area, just south of Casino Point in a seawall, while
WE02 is located in a seawall to the north of Casino
Point. Profiles WE03 and WE04 are in the natural dune
near the jetty at the northern end of the study area.
WE00 (Figure 26) exhibits no dune or berm
volumes, with all of the profile’s volume comprised of
beach, with values ranging from 125 to 150 cubic
meters. The long-term average for the beach shows
only slight variations in volume, with lowest values
(125 cubic meters) in October to November, and highest
values (up to 150 cubic meters) over the winter months.
Profiling in 2021 and 2022 was sporadic, with data only
collected in 5 months. Based on available data, beach
volumes in 2021-2022 were well below average.
WE02 (Figure 27) exhibits dune volumes ranging
from 60 to 120 cubic meters, with a distinct peak in the
summer months (August to September) and lowest
values in the winter. Berm volumes are much less,
ranging from 30 to 50 cubic meters but following a very
similar seasonal trend. Beach volumes are between 140
and 180 cubic meters, with peaks during the winter
months and lower values during the summer – con20

sistent with sand storage offshore during the winter and
onshore during the summer. Limited profile data from
2021 and 2022 was available for comparison (5 months)
with long-term averages, but these showed trends that
exceeded average values.
WE03 (Figure 28) exhibits dune volumes of about
140 to 200 cubic meters, and berm volumes of 40 to 60
cubic meters. Both follow a seasonal trend of lows in
June, and highs in fall (September to November).
Beach volume dominates, ranging from 200 to 250
cubic meters, with a high in September and lows in
April to June. Only three measurements were taken in
2021; these all met or exceeded average values.
WE04 (Figure 29) exhibits similar trends and values
as WE03, but with dune values slightly higher of 100 to
160 cubic meters and berm values of 35 to 80 cubic
meters. Dune values are highest in September to
October, and lowest in June. Berm values are highest in
October and December, and lowest in August. Beach
volumes range from 220 to 270 cubic meters, with highs
in December to January, and lows in April. Only 2
measurements were taken in 2021; these met or exceeded long-term averages except for dune values, which
were below average.
SMBPP Summary – Wells Beach, Wells
In 2021 to 2022, aside from significant berm loss at
WE00 (which has little berm to begin with) and WE04,
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Figure 26. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages

Figure 27. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.
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Figure 28. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.

Figure 29. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.
22
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Table 4. Comparison of average values from 2021-2022 with long-term averages show that WE00 underwent significant loss of
the berm and slight loss of the beach. WE02 to WE04 saw gains in the dune volume, and WE02 and WE03 saw gains in the
berm and beach, likely due to the nearshore placement of sediment in 2018 and 2020. At WE04, the berm lost a significant
amount of sediment, but made most of it up in the beach volume.

profiles generally saw significant volumetric gains in
the beach and dune over long-term averages, with
WE02 showing gains in the berm as well. These gains
likely relate to nearshore placement of dredged materials.
Drakes Island and Laudholm Beach, Wells
Inside the Webhannet River is a section of beach
and undeveloped dune at the southern end of Drakes
Island that is included in this analysis. Along the beach
from south to north, Drakes Island includes a naturally
vegetated dune adjacent to the northern jetty of the
Webhannet River, and a long stretch of seawall to the
border with Laudholm Beach to the north. Laudholm
Beach is a natural dune which is heavily influenced by
the presence of cobbles and the influence of the Little
River inlet, to the north. These beaches were combined
for analysis in the following figures.
Maine Beach Mapping Changes
Dune Change (2007-2021) – refer to Figure 30
Drakes Island – Inside the Webhannet River, the
dune underwent slight growth with small pockets of
erosion. Growth was greatest at the sandy end of the
spit with rates exceeding +8 feet per year. The average
for this stretch was +0.1 feet per year, so relatively
stable. Closest to the jetty, the dune eroded up to about
2 feet per year. Starting at the jetty and moving north
along the beach, dune growth occurred nearest the jetty,
with small pockets of intermittent erosion and accretion.
North of this was a stretch of dune that eroded up to
about 2 feet per year. Note that the rest of the central
section of Drakes Island is wall, so no vegetation data
exists along a large section of the beach. The average
for this stretch of beach was -0.2 feet per year, about
the same as -0.1 feet per year in 2019.
Laudholm Beach – Just north of the end of Drakes
Island Beach, the dune eroded on average about 2 feet
per year or less, with a pocket of growth near LH05.

From here northwards, erosion worsened, reaching
values of -4 feet per year and reaching up to -10 feet per
year adjacent to the Little River. This dune loss is a
result of migration of the Little River inlet. The average
for Laudholm Beach was -3.5 feet per year, which is
about the same as -3.3 feet per year.
Beach Change (2017-2018) – refer to Figure 31
Drakes Island – Inside the Webhannet, the beach
eroded on its northern side by up to around -6 to -10 feet
per yer. On the channel (south side), it had intermittent
pockets of growth and loss of about 2 feet per year. The
average was -1.3 feet per year. On the ocean side,
nearest to the jetty, the beach grew at up to about 6 feet
per year. However, north of this to near the end of
Drakes Island Beach, the trend was erosive, with the
highest amount of erosion just south of DI03, reaching
about -8 feet per year. At the northern end of Drakes,
the beach eroded less or was stable. The average for
Drakes Island Beach was -1.6 feet per year, negative
but up significantly from -8.5 feet per year in 2019.
Note that the rate from 2019 was based on one year of
change only.
Laudholm Beach – At the transition from Drakes
Island Beach, the beach widened at about 2 to 4 feet per
year; this is an area of the beach where large cobble bars
have been moving up onto the beach. Just north of this
was an area of marked erosion, with the beach receding
up to almost -10 feet per year (near LH05A). This
erosive trend continued north to near LH03A, where the
beach grew dramatically (up to +20 feet per year) near
the Little River inlet spit. The average for Laudholm
Beach was +2.2 feet per year (influenced heavily by the
spit at Little River), down significantly from +5.7 feet
per year in 2019. Note that the rate from 2019 was
based on one year of change only.
Mean Dry Beach Width (2017-2021) – refer to
Figure 32
Drakes Island – Along the north side of the dune
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inside the river, the mean dry beach was very narrow,
generally 25 feet or less; this widened to up to about 50
feet on the inside of the Webhannet River. The average
for this stretch is relatively low, only 25.2 feet. Along
the beach, the mean dry beach was widest at the jetty,
exceeding 150 feet, narrowing to the north down to 60
feet, then back up to over 100 feet to near DI03. The
average for the natural dune was 92.9 feet, down from
99.8 feet in 2019. From DI03 to DI05, where the wall
begins, the beach narrows to below 50 feet, and stays
below 50 feet until it reaches near 0 near the transition
to Laudholm Beach. The average along the seawalls
was 37.6 feet, down from 43.3 feet in 2019. The
average mean dry beach along Drakes Island was 51.4
feet, down from 59.1 feet in 2019.
Laudholm Beach – Along Laudholm, the average
dry beach is narrowest near the transition from Drakes
Island (around 30 to 40 feet) and widened to around 70
to 90 feet near LH05A. North of this, it narrowed to
about 40 feet before widening to over 100 feet near the
Little River. The average along Laudholm Beach was
59.5 feet, up from 52.7 feet in 2019.
Dry Beach Width Change (2020-2021)– refer to
Figure 33
Drakes Island – Inside the river, the dry beach
width underwent intermittent loss and gain. The average
for this stretch was about 0, indicating an overall stable
beach.
Along Drakes Island Beach, the dry beach

along the natural dune had its largest increase nearest
the jetty, with consistent increases of +10 to +30 feet to
DI03 (near the wall). The average along the natural
dune was +14.5 feet, up significantly from +4.5 feet in
2019. Along the wall portion of the beach (DI03 to near
the transition with Laudholm), the beach underwent
consistent gain. Note there is a small stretch where a
shoreline could not be surveyed due to high water, so no
data exists here. The average for the wall section of the
beach was +9.4 feet, up significantly from -9.6 feet in
2019. The overall average for Drakes Island was +6.7
feet per year.
Laudholm Beach – From the transition with Drakes
Island, there was beach growth of up to 20 feet. North
of this, the beach eroded up to about 25 feet. Near
LH01A, the beach started a growth trend which was
highest near LH03A (upwards of 50 feet over 2020).
Closest to the Little River, massive erosion decreased
the dry beach width by up to -100 feet. The average for
Laudholm Beach was +1.5 feet, down significantly
from +15.6 feet in 2019.
MMBMAP Summary – Drakes Island and Laudholm
Beaches, Wells
Both beaches saw general dune loss from 20072021. From 2017-2021, beach loss also occurred along
both beaches, though beaches grew near the spit of the
Little River along Laudholm Beach. Both beaches

Figure 30. Dune changes (2007-2021) along Drakes Island and Laudholm Beaches, Wells.
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Figure 31. Beach changes (2017-2021) along Drakes Island and Laudholm Beaches, Wells.

Figure 32. Mean dry beach width (2017-2021) along Drakes Island and Laudholm Beaches, Wells.
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Figure 33. Change in dry beach width (2020-2021) along Drakes Island and Laudholm Beaches, Wells.

appear to have gained some dry beach from 2020-2021,
aside from near Little River.
State of Maine Beach Profiling Changes
Along Drakes Island Beach, only data from DI03
and DI05 is included in this analysis, as DI01, DI02,
and DI04 have not had profiles recorded since 2010.
DI03 is located closer to the natural dune, but in a
seawall, while DI05 is located just north of Island Beach
Road, in a seawall. Along Laudholm Beach, profiles
LH05A, LH01A, and LH03A, are located closer to
Little River and in a natural dune.
DI03 (Figure 34) exhibits dune volumes ranging
from 120 to about 200 cubic meters, with distinct peaks
during the winter months (January to March), and lower
values during the summer months. This is likely due to
cobble deposits being pushed up the beach profile
during the winter. Similarly, the berm had its highest
values during the winter (January to March), with
lowest values in summer, ranging from 70 to almost 100
cubic meters. Beach volumes range from a high in
February to April (over 200 cubic meters), to lows in
June and July, below 150 cubic meters. In 2021, . Dune
and berm volumes started high in January, but then
decreased to well below long-term averages for all
months except April, July, September, and November.
Below average volumetric trends continued into 2022.
Beach volumes remained above average until 2022,
26

indicating sand storage in the beach portion of the
profile.
DI05 (Figure 35) exhibits much smaller dune
volumes (10 to 75 cubic meters), with lowest values in
April and May, and peaks in July and November. The
berm had values ranging from lows of 10 cubic meters
(February to March) to highs in July of near 80 cubic
meters, indicating a more traditional seasonal trend.
Beach volumes were relatively consistent between 160
and 200 cubic meters, with highs in August. The total
volume ranged from 200 to just over 300 cubic meters,
with lowest volumes during the winter months
(February to April), and highest values during the
summer, with a secondary peak in January. In 2021,
dune, berm, and beach volumes closely followed
seasonal trends, with values exceeding long-term
averages during the summer months. In 2022, this trend
continued.
LH05A (Figure 36), farthest from the Little River,
exhibits dune volumes of 80 to 110 cubic meters, with
the highest values in July and February. Berm volumes
are highest in March, June, and November; the volume
is relatively stable, ranging from 25 to 40 cubic meters.
Average beach volumes showed lows in January and
May, and highs in July to September, with volumes
ranging from 115 to near 160 cubic meters. In 2021,
dune, volumes started low, but exceeded averages
during the winter months before dropping in May 2021
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Figure 34. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.

Figure 35. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.
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Figure 36. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.

Figure 37. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.
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Figure 38. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.

Table 5. Comparison of average values from 2021-2022 with long-term averages show that DI03 underwent significant loss of
the dune, slight loss of the berm, and gains in the beach. DI05 showed gains in all features. LH05 and LH01 showed gains in the
dune, but significant losses of the berm, and little change of the beach. LH03 underwent significant dune loss, but significant
gains in the berm and beach.

to below average. Berm values were consistently
slightly below average, while beach volumes started
very low in January, and slightly recovered. No data
was collected after July 2021, with only 1 reading in
February 2022.
LH01A (Figure 37) exhibits peak dune volumes of
around 65 cubic meters in September, and lows of near
40 in December. The average berm volume shows
highs in September of about 45 cubic meters, and lows
of 25 cubic meters during April to May (lows). Beach

volumes ranged from 150 to 210 cubic meters, with
lows in May and peaks in early winter, indicative of
transport into the beach during winter months. In 2021,
dune volumes were slightly below to average through
April, before peaking in May. Berm volumes below
average. Beach volumes started very low but recovered
to exceed averages by April and May. No data was
collected for the rest of 2021, and only 1 profile in
2022.
LH03A (Figure 38), closest to Little River, exhibits
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peak dune volume of near 90 cubic meters in January,
and lowest values in December (60 cubic meters),
indicative of a cobble dominated system. Berm volumes, like LH05A, were relatively low, ranging from 25
to near 50 cubic meters, with the high in January and the
low in June. Beach volumes remained relatively
consistent between 175 and 230 cubic meters, with a
peak in November and into the winter months, with
lows during summer months In 2021, dune and berm
volumes started below normal before meeting or
exceeding averages in April and falling back to at or
below averages in May. Dune volumes were below
average, while beach and berm volumes remained above
average. No other data was collected in 2021, and only
1 profile was collected in 2022.
SMBPP Summary – Drakes Island and Laudholm
Beaches, Wells
In 2021 to 2022, nearer the jetty, DI03 saw losses
in the dune and berm but gains in the beach as compared with long-term averages. More towards the
center of the beach, DI05 saw gains in the beach, berm,
and dune. Along Laudholm Beach, dune gains occurred
at LH05 and LH01, but both profiles experienced
significant decreases in berm volume. LH03 saw
significant losses in dune volume, but offsetting gains in
the berm and beach.

Crescent Surf Beach and Parsons Beach, Kennebunk
Crescent Surf Beach extends from the Little River
in the west to a rocky headland in the east and Parsons
Beach extends from the same rocky headland in the
west to the Mousam River in the east. There are a few
properties with seawalls along the beaches and stretches
of natural dunes. Monitoring began at both beaches in
2017. There are no beach profiles at either beach.
Maine Beach Mapping Changes
Dune Change (2017-2021) – refer to Figure 39. At
Crescent Surf Beach, near Little River, dunes grew
dramatically at over 12 feet per year, decreasing to
around 4 feet per year just to the north. Along the south
-central portion of the beach, the trend became negative,
with dunes eroding at up to about -6 feet per year to
near the outcrop at the center of the beach. East of this,
the dunes grew between 2 and 4 feet per year. Only a
small pocket of dune is adjacent to the headland
separating Crescent Surf from Parsons Beach. Here, the
dune eroded up to 6 feet per year. The average for
Crescent Surf Beach was +2.7 feet per year, up significantly from -9.8 feet per year in 2019. Along Parsons
Beach, a pocket of dune growth of around +2 feet per
year occurred nearest the headland, at the western
portion of the beach. There is a stretch of seawalls
between here and the next section of contiguous dune.

Figure 39. Dune changes (2007-2021) along Crescent Surf and Parsons Beaches, Kennebunk.
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Figure 40. Beach changes (2007-2021) along Crescent Surf and Parsons Beaches, Kennebunk.

Figure 41. Mean dry beach width (2007-2021) along Crescent Surf and Parsons Beaches, Kennebunk.
31

P.A. Slovinsky, S.M. Dickson, and N.R. Meenan

Figure 42. Dry beach width changes (2020-2021) along Crescent Surf and Parsons Beaches, Kennebunk.

Directly east of this, the dunes eroded heavily, up to
about -6 feet per year. Dune erosion lessened closer to
the Mousam River (less than -2 feet per year), with a
pocket of growth at the Mousam River spit. The
average for Parsons Beach was -1 feet per year, still
negative but up significantly from -13.0 feet per year in
2019.
Beach Change (2017-2021) – refer to Figure 40.
Along Crescent Surf, the beach eroded along the spit
near the Little River inlet spit up to -8 feet per year,
which is opposite the trend from 2019. On the seaward
side, there was a pocket of dune growth of around +8
feet per year, but farther to the east, the trend became
negative, from -4 to -5 feet per year to the outcrop in the
middle of the beach. East of this, the trend was slightly
negative, averaging about -1 to -2 feet per year. The
average for Crescent Surf Beach was -1.5 feet per year,
still negative but up significantly from -19.6 feet per
year in 2019. Along Parsons Beach, the beach was
consistently erosive (-4 to -6 feet per year), with the
highest erosion concentrated near the Mousam River,
reaching -18 feet per year. Inside the Mousam was a
small pocket of beach growth. The average for Parsons
Beach was -4.5 feet per year, still negative but up
significantly from -19.3 feet per year in 2019. Note
that the rate from 2019 was based on one year of
change only.
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Mean Dry Beach Width (2017-2021) – refer to
Figure 41. At Crescent Surf, the dry beach inside the
spit of the Little River was very narrow, less than 25
feet. Outside the spit, it increased dramatically to
almost 100 feet. Along the beach, the width varied
between 45 and 75 feet until near the central outrcrop,
where it widened to between 80 and almost 100 feet.
East of this, adjacent to the seawalled portion of the
beach, the dry beach narrowed dramatically to near 0 at
the headland. The natural dry beach averaged 70.5 feet,
up slightly from 68.5 feet in 2019. The seawalled dry
beach had an average of 21 feet, up slightly from 18.1
feet in 2019. The average dry beach overall was 63 feet,
up slightly from 58.1 feet in 2019. Along Parson
Beach, the mean dry beach started out relatively wide,
between 80 and 95 feet but narrowed to the east. Along
its central portions, the beach width ranged from 40 to
about 65 feet. Closest to the Mousam River, the dry
beach increased to over 90 feet, but then narrowed
significantly inside the mouth of the inlet. The natural
dry beach averaged 62.5 feet, down slightly from 67.8
feet in 2019. The seawalled dry beach had an average
of 53.4 feet, down from 64.4 feet in 2019. The average
dry beach overall was 59.5 feet, down from 66.8 feet in
2019.
Dry Beach Width Change (2020-2021) – refer to
Figure 42. Along Crescent Surf, the dry beach near the
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Little River increased by up to 50 feet, while just around
the corner to the east, it decreased by almost 20 feet
before gaining about 40 feet. From here to the east, the
dry beach generally decreased by about 5 to 15 feet until
near the headland, where it grew about 15 to 20 feet.
The average dry beach width change along the natural
beach was +3 feet, up significantly from -7.2 feet in
2019. Along walled areas, the dry beach change
averaged -11.8 feet, negative but up from -16.8 feet in
2019.
MBMAP Summary – Crescent Surf and Parsons
Beaches, Kennebunk
Crescent Surf dune changes in 2017-2021 were
positive near the river, but negative along the center of
the beach. Along Parsons Beach, dune changes were
negative along most of the beach except its western end.
Both beaches saw beach loss from 2017-2021. Dry
beach changes in 2020-2021 were positive near Little
River, but negative along most of Crescent Surf Beach.
Along Parsons, they were positive in the western twothirds but negative near the Mousam River.
Great Hill and Mothers Beaches, Kennebunk
Great Hill and Mothers Beaches are pocket beaches
with limited sand supply and a mixture of seawalls and
natural dune areas. Great Hill Beach is divided by a
sand and cobble spit called Libby Point, and the bedrock

of Lords Point separates Great Hill from Mothers
Beach. There are no natural dunes along Mothers
Beach. MBMAP surveying started here in 2018. There
are no SMBPP profiles.
Maine Beach Mapping Changes
Dune Change (2018-2021) – refer to Figure 43.
Natural sand dunes exist only along Great Hill Beach.
In the pocket west of Libby Point, dunes were stable to
accretive until the far eastern end, where there was
erosion to about -2 feet per year. East of Libby Point,
dunes grew near the point, with pockets of erosion and
accretion. Along the central portion, erosion reached
over -4 feet per year, with growth at the eastern end of
the beach of +4 to +6 feet per year. The average for
Great Hill Beach was +0.5 feet per year.
Beach Change (2018-2021) – refer to Figure 44.
The beaches along both Great Hill Beach and Mothers
Beach were markedly stable to accretive, with pockets
of accretion at Great Hill reaching +4 feet per year or
more. Mothers Beach grew even more, with rates
between +4 and +9 feet per year. The average for Great
Hill Beach was +2.3 feet per year, while the average for
Mothers Beach was +5.3 feet per year.
Mean Dry Beach Width (2018-2021) – refer to
Figure 45. The mean dry beach widths along both
beaches are generally less than 60 feet, but the western
section of Mothers Beach exceeded 70 feet. At Great

Figure 43. Dune changes (2018-2021) along Great Hill and Mothers Beach, Kennebunk.
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Figure 44. Beach changes (2018-2021) along Great Hill and Mothers Beach, Kennebunk.

Figure 45. Mean dry beach width (2018-2021) along Great Hill and Mothers Beach, Kennebunk.
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Figure 46. Dry beach width changes (2020-2021) along Great Hill and Mothers Beach, Kennebunk.

Hill, the average dry beach along dunes was 43.5 feet
and 2.5 feet along walls. The average for Great Hill
Beach was 32.3 feet, while the average for Mothers
Beach was 47.7 feet.
Dry Beach Width Change (2020-2021) – refer to
Figure 46. Along Great Hill, dry beach gained in width
at its western end, and narrowed slightly nearest the
wall (there is a lack of mean high water data along a
section of the beach from 2020). East of Libby Point,
the beach grew between 10 and 20 feet. This positive
beach growth trend continued along Mothers Beach,
with change exceeding 20 feet in the central portion of
the beach. Along Great Hill, the average dry beach
width changes along natural dune was +7.8 feet, +3
feet along walls, with an average of +7.4 feet. Along
Mothers Beach (all seawall), the average was +16.8
feet.
MBMAP Summary – Great Hill and Mothers Beaches,
Kennebunk
Dune changes were positive along the western end
of Great Hill, and negative along the eastern end. Beach
changes were positive along both Great Hill and
Mothers Beach from 2018-2021. Similarly, from 20202021, dry beach widths increased along both beaches.

Goochs Beach, Kennebunk and Colony Beach,
Kennebunkport
Goochs Beach is a pocket beach bound by a
headland to the west and the jetty of the Kennebunk
River to the east. It is fronted by a seawall along its
entirety except for a small area of dune adjacent to the
jetty at the eastern end of the beach. Goochs Beach is
part of the SMBPP. Colony Beach is a small pocket
beach east of the Kennebunk River with a cobble berm
and vegetated natural dune. It was included in mapping
starting in 2018 but not included in the 2019 report.
Maine Beach Mapping Changes
Dune Change (2007-2021) – refer to Figure 47.
Only a very small section of Goochs Beach has naturally vegetated dunes, nearest to the Kennebunk River inlet
jetty. Dune erosion was minimal (-1 foot per year or
less) until closest to the jetty, where it has receded at
between 2-4 feet per year, consistent with reporting in
2019. The dune along this stretch eroded at -1.3 feet
per year, down from -0.9 feet per year in 2019, indicating that erosion of the dune is increasing. Along
Colony Beach, dune growth occurred at its eastern end,
with slight loss to the west. The average was +2 feet
per year.
Beach Change (2017-2021) – refer to Figure 48.
Along Goochs Beach, the beach grew seaward at its
western end at up to about 6 to 7 feet per year. The
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Figure 47. Dune changes (2007-2021) along Goochs Beach, Kennebunk and Colony Beach, Kennebunkport.

Figure 48. Beach changes (2017-2021) along Goochs Beach, Kennebunk and Colony Beach, Kennebunkport.
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Figure 49. Mean dry beach width (2017-2021) along Goochs Beach, Kennebunk and Colony Beach, Kennebunkport.

Figure 50. Dry beach width changes (2020-2021) along Goochs Beach, Kennebunk and Colony Beach, Kennebunkport.
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central portion of the beach eroded at about -2 to -3 feet
per year, and the eastern end of the beach grew between
+2 and +6 feet per year, most pronounced near the jetty.
The average along the natural portion of the beach was
+4.9 feet per year and for the walled portion +0.5 feet
per year, with an average of +1 foot per year, up
significantly from -11.6 feet per year in 2019. Note that
the rate from 2019 was based on one year of change
only. Along Colony Beach, the beach eroded nearest
the jetty and underwent very little change to the east.
The average was -0.6 feet per year.
Mean Dry Beach Width (2017-2021) – refer to
Figure 49. The dry beach along most of the seawalled
portion of Goochs Beach is less than 50 feet. The beach
widens along its natural portion to 60 to 90 feet in
sections. For natural dune areas along Goochs Beach
the dry beach width averaged 66.2 feet, up slightly from
64.2 feet in 2019. Along wall areas, the dry beach
averaged 32.3 feet, down slightly from 35.8 feet in
2019. The overall average was 35.7 feet, down from
40.6 feet in 2019. Along Colony Beach, the beach is
widest at its central portion, reaching 50 feet in width.
The average was 39 feet.
Dry Beach Width Change (2020-2021) – refer to
Figure 50. Dry beach widths increased along almost the
entire beach at Goochs, with the largest gains at its
western and eastern ends. Along wall areas, the dry

beach gained +5 feet from 2020, and the natural areas
+10 feet. These numbers are significantly up from
2019’s values of -11.0 feet and -4.9 feet, respectively.
Along Colony Beach, dry beach width increased
significantly in its central portion, over 40 feet, while
narrowing slightly at its eastern end. The average dry
beach change was +11.4 feet.
MBMAP Summary – Goochs Beach, Kennebunk and
Colony Beach, Kennebunkport
Dune changes were negative at Goochs Beach and
positive at Colony Beach. Beach loss characterized the
west-central portion of Goochs Beach, with gains at the
east and west ends. Colony Beach saw beach loss.
However, in 2020-2021, both beaches saw dry beach
gains.
State of Maine Beach Profiling Changes
There are 3 profiles along Goochs Beach, from
west to east, GO01 to GO03, all located in a bulkhead
seawall. GO04 is around the corner of the headland,
southwest of GO01, at a cobble beach. They will be
discussed from south to north in the order GO04, GO01,
GO02, and GO03. There are no profiles at Colony
Beach.
GO04 (2007-2022, Figure 51), located in a seawall,
is dominated by a cobble beach, berm, and dune. The
“dune” is simply cobble deposited above the HAT.

Figure 51. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.
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Figure 52. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.

Figure 53. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.
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Figure 54. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.

Table 6. Comparison of average values from 2021-2022 with long-term averages show that profiles at Goochs Beach all underwent significant erosion of the dune in 2021-2022, with G001 and GO02 showing complete losses. Berm volumes were between
-10% and -50% of long-term averages for GO02, GO03, andGO01, respectively. Beach volumes were within 10% of long-term
averages.

Average dune volumes range from about 20 to 40 cubic
meters, with a seasonal peak in July to August, and lows
in December to January. The berm is small, 0 to about
20 cubic meters, with slight seasonal peaks in October
to January, and lower values in July. The beach has a
small volume and is markedly stable, ranging from 35 to
just over 40 cubic meters. The trends from 2021 into
2022 showed below average dune volumes, average to
slightly above average berm volumes, and slightly
below average beach volumes.
GO01 (2007-2022, Figure 52), located in a bulk40

head wall, has generally little dune and little to no berm.
Berm volumes are generally less than 15 cubic meters
but show a distinct peak in September to October.
Beach volumes are relatively constant, ranging from
about 145 to just over 160 cubic meters, with lows
between April to June and highs in October to December. In 2021 into 202, dune volume remained average
(0), while berm volumes remained below average.
Beach volumes were slightly above average most of the
season, with several lows in March and November
2021.
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GO02 (2007-2022, Figure 53) exhibits a low
volume dune (sediment above the HAT, 8 to 15 cubic
meters), with highs in August to October, and lows in
January to March. Its berm is also low volume, from
about 20 to 40 cubic meters, with a strong seasonal
signal of highs in August-September, and lows in
January to March. The beach is relatively stable
through the year, remaining at about 160 to 180 cubic
meters throughout the season, with slightly higher
values in July to August. In 2021 to 2022, there was no
volume of sediment recorded above the HAT, so dune
volumes remained below the long-term averages. Berm
volumes also remained below long-term averages
except for May to August 2021, with volumes significantly lower in the fall to early winter months of 2021
into 2022 (October to January). Beach volumes and
total volumes remained below average except for May
to June 2021.
GO03 (2007-2022, Figure 54) has average dune
volumes that range from 40 to 65 cubic meters, with a
noted peak in September to October, and lows from
January to June. Berm volumes are small, between 30
and 45 cubic meters, with slight peaks during the
summer to early fall. Beach volumes show lows in
August to October, consistent with loss of sediment on
the beach and gains in the berm and “dune”. From 2021
to 2022, dune, berm, and beach volumes remained
consistently below long-term averages, indicating
erosion.
SMBPP Summary – Goochs Beach, Kennebunk
Goochs Beach profiles showed consistent losses
from 2021-2022 when compared with long-term
averages, especially in the dune and berm.
Goose Rocks Beach, Kennebunkport
Goose Rocks Beach is bound by the Batson River
in the west and the Little River in the east. Both inlets
tend to heavily influence beach and dune morphology.
It has 2 distinct pockets which are separated by a salient
in the middle third of the beach, and each pocket
behaves differently. There are large stretches of natural
dune and wall beaches, with many of the seawalls
having dune in front of them. The beach will be
described as four distinct sections (west to east): Batson
River, West Pocket, East Pocket, and Little River.
Maine Beach Mapping Changes
Dune Change (2009-2021) – refer to Figure 55
Batson River - Adjacent to the Batson River, the
dune grew dramatically, up to 30 feet per year, which is
a reversal of the previous trend in 2019 (highly erosive).
Northeast of this, dunes continued to grow (up to 8-10
feet per year) – profile GR01 is located here. This entire
area is sheltered by the Batson River ebb shoal and
outcrops offshore. East of this (adjacent to the seawall),

there was slight erosion of less than 2 feet per year. The
average along this stretch was +5.6 feet per year, up
significantly from -1.1 feet per year in 2019.
West – In the western end of this stretch, the dunes
grew between 2 and 4 feet per year, while the westcentral portion of the pocket had dune erosion ranging
from -1 to over -4 feet per year. Profile GR02 is located
in the central portion of this stretch of beach. This area
corresponds with a portion of the beach open to refracted wave attack, which disperses sediment to the east and
west. East of this, there was general dune stability, with
small pockets of growth and loss of less than 1 foot per
year to the spit, which defines the eastern end of the
pocket. The average along this stretch was -0.4 feet per
year, still negative but up from -0.8 feet per year in
2019.
East – In the East pocket, the shoreline orientation
changes dramatically, and a salient feature extends to
nearshore outcrops, which helps protect the dunes and
capture sediment. Dunes here generally grew, consistent with the 2019 report, with an average rate of
+1.2 feet per year, down from +1.5 feet per year in
2019.
Little River – Consistent with 2019, this pocket had
dune growth of about +2 to +4 feet (GR04 is located
here) until near the Little River, where dune erosion
continues at up to -30 feet per year, associated with
migration of the inlet and spit growth/loss. Dune
averages are skewed by this heavy erosion at the Little
River, with an average of -2.1 feet per year, about the
same as -2 feet per year in 2019. Without including
erosion at the Little River, values would be +1.7 feet per
year, about the same as +1.8 feet per year in 2019.
Beach Change (2017-2021) – refer to Figure 56
Batson River – The beach directly adjacent to the
Batson River had one section of dramatic growth (over
20 feet per year), with loss at the spit of up to -10 feet
per year. East of this, the beach grew dramatically,
between +6 and +16 feet per year (GR01 is in this
stretch). This is associated with spit growth. The
average change along this stretch was +10.4 feet per
year, up significantly from +5.9 feet per year in 2019.
Note that the rate from 2019 was based on one year of
change only.
West – Along this stretch, the western portion of the
beach grew at +3 to +4 feet per year, but the western
portion of the central section eroded at between -4 and 6 feet per year. Erosion lessened to the west, averaging
about -1 foot per year to near the salient, where beach
growth reached +4 to +6 feet per year. Sediment seems
to be dispersing from the western end to the eastern end
of this pocket, but staying within the pocket, as the
average change along this stretch was 0 feet per year,
up significantly from -23.2 feet per year in 2019. Note
that the rate from 2019 was based on one year of
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change only.
East – Unlike 2019 (which was highly erosive
along the entire pocket), in the eastern pocket, beach
growth was concentrated in the western end of the
pocket, up to about +5 feet per year, with erosion of
about -2 feet per year (near GR03). Farther to the east,
a large amount of beach growth occurred, ranging from
+8 to +15 feet per year to the border with the Little
River cell. The average change along this stretch was
+3 feet per year, up significantly from -46.3 feet per
year. Note that the rate from 2019 was based on one
year of change only.
Little River – A portion of this pocket (near GR04)
underwent large amounts of erosion, up to -12 feet per
year, while the beach adjacent to the Little River grew
dramatically, up to 16 feet per year. The average
change along this stretch was +3.6 feet per year, down
significantly from +26.6 feet per year in 2019. Note
that the rate from 2019 was based on one year of
change only.
Mean Dry Beach Width (2017-2021) – refer to
Figure 57
Batson River – The mean dry beach along this
stretch was wide, and widest (over 300 feet) near the
Batson River, narrowing to the east, yet still remaining
above 80 feet (near GR01), and then increasing over
100 feet. A small portion of this section of the study
area is wall, while the rest is natural dune. Along the

wall section of beach, the average dry beach 113.5 feet,
up significantly from 94.2 feet in 2019, while along the
natural dune, it was 141.7 feet, down significantly from
194.2 feet in 2019.
West – The mean dry beach width along the
majority of the beach’s southwestern pocket was
between 60 and 90 feet, and about 95 feet near GR02.
Near the salient, the beach widened to over 180 feet.
The entire beach along this section is wall, and the
average dry beach was 87.6 feet, about the same as
86.7 feet in 2019.
East – In the eastern pocket, dry beach with was
widest (near 200 feet) near the salient, and narrowed to
75-100 feet near GR03, and narrowed slightly further to
about 60 feet near its border. Most of this section is
natural dune, with a small section of seawall to the east.
Along the wall section of beach, the average dry beach
was 70.8 feet, up significantly from 35.4 feet in 2019,
while along the natural dune, it was 98.4 feet, up
slightly from 92.7 feet in 2019. The average for the
pocket was 101.5 feet, up from 92.7 feet in 2019.
Little River – The average dry beach along this
stretch was around 80 feet, before narrowing to about 40
feet near GR04. Near Little River, it increased to
almost 140 feet. The entire area is wall. The average
along this section was 70.8 feet, down from 81.7 feet in
2019.
Dry Beach Width Change (2020-2021) – refer to

Figure 55. Dune changes (2009-2021) along Goose Rocks Beach, Kennebunkport.
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Figure 56. Beach changes (2017-2021) along Goose Rocks Beach, Kennebunkport.

Figure 57. Mean dry beach width (2017-2021) along Goose Rocks Beach, Kennebunkport.
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Figure 58. Dry beach width changes (2020-2021) along Goose Rocks Beach, Kennebunkport.

Figure 58
Batson River – Besides massive growth (upwards
of 150 feet) and a pocket of dry beach loss within the
Batson River, this pocket’s dry beach grew between 40
and 75 feet, with slightly less growth at its eastern end.
Along the wall section of beach, the dry beach width
increased by +18.5 feet on average over 2020, up
significantly from -2.6 feet in 2019. Along the natural
dune, the dry beach increased by +35.7 feet over 2020,
up significantly from +25.9 feet in 2019.
West – Dry beach width increased consistently
along the western edge of this pocket, between 70 and
80 feet over 2020. Its eastern end gained as well, but
only about 20 feet, and growth decreased to near 0 with
loss at the salient. The average was +46.3 feet over
2020, up significantly from -18.4 feet in 2019.
East – Dry beach width increased by over 50 to 70
feet near the salient, decreasing to the east with dry
beach loss of up to about -10 feet near GR03. East of
this, dry beach width increased by again up to 70 feet
near the border with Little River pocket. Along this
stretch of beach, the dry beach width increased by
+26.9 feet over 2020, up significantly from -13.2 feet in
2019.
Little River – Dry beach width decreased from 2020
by around -30 to -40 feet in the western end of the
pocket, but adjacent to the Little River, increased by
over 140 feet over 2020. The average increase was
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+44.4 feet over 2020, up significantly from 15.5 feet in
2019.
MBMAP Summary – Goose Rocks Beach, Kennebunkport
Along Goose Rocks, dune changes were strongly
positive at the western end of the beach, positive aong
most of the eastern portion, but negative in the western
pocket. Beach changes were positive in the west and
east, with pockets of erosion in the western cell and near
the Little River. From 2020-2021, dry beach widths
generally increased along the entire beach except for
small pockets near the inlets.
State of Maine Beach Profiling Changes
There are 4 profiles, GR01 to GR04 (west to east),
located in each pocket and near each inlet.
GR01 (2007-2022, Figure 59), located near the
Batson River, has a relatively consistent average dune
volume of around 165 to 175 cubic meters with very
little seasonal variation in volume. The average berm is
relatively small, with a volume of about 25 to 65 cubic
meters, peaking in September and December, and
lowest during the early summer months. The beach
volume is extremely large, 570 to 685 cubic meters,
with lowest values in May, and highest values in
December to March. This erratic behavior likely lends
itself to the proximity of the profile to influence from
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Figure 59. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.

Figure 60. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages. Note that the Y-axis was changed for GR02 graph due to extremely large values for GR01.
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Figure 61. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages. Note that the Y-axis was changed for GR03 graph due to extremely large values for GR01.

Figure 62. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages. Note that the Y-axis was changed for GR04 graph due to extremely large values.
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Table 7. Comparison of average values from 2021-2022 with long-term averages show that profiles near the inlets at Goose
Rocks Beach (GR01 and GR04) had large volumes of sediment in the dune and beach when compared with long-term averages,
but losses in the berm. This growth is likely due to sequestering of sediment near the tidal inlets (Batson and Little Rivers).
Dune loss at GR02 was balanced by berm and beach gains, while at GR03, dune and berm loss was greater than 10%, while
beach gain was only 6% of the long-term average.

the Batson River, which undergoes episodic erosion and
accretion that is not necessarily seasonally driven.
From 2021 to 2022, berm volumes were at or slightly
below long-term averages for much of the time.
However, dune volumes far exceeded seasonal averages, by 1 to 2 even times the seasonal average. This
indicates extensive dune growth and trapping of sand in
the dunes in this area, which is reflected by extensive
dune growth in MBMAP data. Beach volumes also
exceeded long-term averages from March 2021 to
November 2021, before dropping below average in
2022.
GR02 (2007-2022, Figure 60) exhibits much lower
volumes than GR01. Average dune volumes range from
about 45 to 75 cubic meters, with a distinct seasonal
peak during the summer months (June to October), and
lows in the winter. The berm is relatively stable, with a
slight peak in the early summer, and lower values in
winter. The beach shows stability of around 110 cubic
meters in the winter months, falling to lows of about 70
cubic meters during the summer. This makes sense
given the growth of the dune in the summer months. In
2021 to 2022, dune values were below average from
January to August, and then at or slightly above average
the rest of the season. Berm values were slightly below
(winter months) to above average during the summer
months. Beach volumes were generally at or above
average through the season, but followed the distinct
seasonal trend.
GR03 (2007-2022, Figure 61) exhibits a large
average dune volume of 150 to almost 200 cubic meters,
with erratic peaks during the winter months but noted
seasonal peaks by September. The berm is low volume,
between 40 and 60 cubic meters, and shows highs in
June to August, and lows during the winter months.
The beach shows a very similar trend to GR02, with
peaks in the winter months and lows during the summer
months; however, values are higher, between about 160

and 240 cubic meters. From 2021 to 2022, dune values
were below average through August 2021, then above
average through the early fall, before falling below
average again in 2022. Berm values were below
average during the majority of the year except for
March to May 2021. Beach volumes were at or above
average.
GR04 (2007-2022, Figure 62), located near the
Little River, exhibits extremely large beach volumes,
similar to GR01. The dune and berm are very similar in
volumes and trends, with seasonal highs in October to
December, and lows during the winter to spring months.
The beach has very high volumes, between 450 and 550
cubic meters, with peaks in late fall and early winter,
and lows during the summer months. In 2021 to 2022,
dune volumes were at or slightly above average for the
winter, then slightly below average for summer 2021.
However, by October 2021 and into winter 2022, dune
volumes exceeded long term averages. The berm was
about average until July 2021, when it fell to below
average through the rest of the year. Beach volumes
were generally well above average except for during the
summer months.
SMBPP Summary – Goose Rocks Beach, Kennebunkport
Both the eastern and western ends of the beach,
near the Little (GR04) and Batson Rivers (GR01), saw
pronounced dune volume growth as compared with long
-term averages. However, each profile saw losses in the
berm aside from GR02. Beach changes were positive.
Fortunes Rocks Beach, Biddeford
Fortunes Rocks Beach is bound by a rocky shoreline to the west and Biddeford Pool to the east. It has
sections of seawalls and natural dune. The beach can be
broken into two sections: West, which extends from the
wall portion up to the natural dune along Middle Beach;
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and East, which extends along the seawall section of the
beach eastwards to Biddeford Pool. Profile FR03 is
roughly at the dividing line between the two pockets.
Maine Beach Mapping Changes
Dune Change (2007-2021) – refer to Figure 63
West – A small pocket of dunes at the southwestern
end of the beach underwent little change – most of this
is wall, with no data. The central section of the beach
saw a small pocket of erosion nearest to the seawalls to
the southwest, but most of the remaining dunes grew
about +1 to +2 feet per year, with a small pocket of
dune erosion at the eastern end of the seawalls.
The
average for this section was +1.3 feet per year, the
same as 2019.
East – At the eastern end of the beach, dune growth
was generally around +1 foot or less, with a distinct
nodal point at a nearshore outcrop. East of this, the
dunes eroded at about -1 foot or less. The average for
this section was +0.1 feet per year, down from +1.2 feet
per year in 2019.
Beach Change (2017-2018) – refer to Figure 64
West – Beach change was positive at the western
end of the beach, with growth in the +1 to +2 foot range.
East of this, there were pockets of episodic erosion and
accretion extending along the rest of the section to near
FR03, where there was more substantial growth of +2 to
almost +4 feet per year. The average for this section

was +0.7 feet per year, down significantly from +6.2
feet per year in 2019. Note that the rate from 2019 was
based on one year of change only.
East – This section has a large area of seawall
before reaching the public park and natural dunes.
Along this stretch, the beach grew in the range of +2 to
+3 feet per year. However, at the eastern end of the
seawall, the beach eroded massively, up to -12 feet per
year. East of here, into the public park, the beach was
relatively stable to slightly erosive, receding up to -2 to
-4 feet per year. Nearest Biddeford Pool, the beach
grew seaward at about +4 to +5 feet per year. The
average for this section was -0.8 feet per year, negative
but up significantly from -5.0 feet in 2019. Note that
the rate from 2019 was based on one year of change
only.
Mean Dry Beach Width (2017-2021) – refer to
Figure 65
West – The dry beach was about 70 feet wide at the
southwestern end of the beach. From here, it narrowed
dramatically to less than 20 feet before increasing to
between 30 and 40 feet (where FR04 is located). To the
east, the beach width increased to around 60 to 70 feet,
before increasing further to about 90 to 100 feet, near
FR03. Along this stretch the walled dry beach averaged
56.5 feet, about the same as 58.7 feet from 2019, while
the natural dune averaged 88.6 feet, about the same as

Figure 63. Dune changes (2007-2021) along Fortunes Rocks Beach, Biddeford.
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Figure 64. Beach changes (2009-2021) along Fortunes Rocks Beach, Biddeford.

Figure 65. Mean dry beach width (2017-2021) along Fortunes Rocks Beach, Biddeford.
49

P.A. Slovinsky, S.M. Dickson, and N.R. Meenan

Figure 66. Dry beach width changes (2020-2021) along Fortunes Rocks Beach, Biddeford.

90.0 feet in 2019.
East – Average dry beach width stayed at around
80 to 90 feet east of FR03 until the shoreline starts
turning to face more south; here, the dry beach began to
narrow until it reached values of 10 feet or less along
the seawalled portion of the beach. East of the walls,
the dry beach increased to about 60 to 70 feet. Along
this stretch the walled dry beach averaged 12 feet, down
from 17.8 feet in 2019, while the natural dune averaged
71.6 feet, up from 65.3 feet in 2019.
Dry Beach Width Change (2020-2021) – refer to
Figure 66
West – Dry beach width from 2020 to 2021 increased along the southwestern portion of the beach
between 5 to 20 feet, with areas of episodic increase and
decrease at the central portion of the beach of about the
same values, indicating that beach sand is moving along
the beach. Along this stretch the walled dry beach
width change averaged +2.6 feet, down from +8.6 feet
in 2019, while the natural dune dry beach width change
averaged +3.4 feet, down significantly from +12.7 feet
in 2019.
East – Dry beach widened by about 5 to 10 feet
along the western portion of the eastern cell until the
change in shoreline orientation. Here, the dry each
narrowed by about -10 to -15 feet. The portion of
largest dry beach loss extended along the seawalled area
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and was about -50 to -65 feet. East of this, the dry
beach gained width slightly before narrowing and then
gaining up to +30 feet near Biddeford Pool. Along this
stretch the walled dry beach change averaged -11.9
feet, down significantly from -0.3 feet in 2019, while
the natural dune averaged 0.2 feet, down significantly
from 11.1 feet in 2019.
MBMAP Summary – Fortunes Rocks Beach, Biddeford
Dune changes from 2007-2021 were positive in the
western portion and part of the eastern portion, and
negative at the eastern end of the beach. Beach changes
from 2017-2021 were varied along the western portion,
with most growth at the eastern end of the western cell.
Along the eastern cell, beach change was positive at the
western end, then strongly negative along a stretch of
the seawalls. Loss characterized most of the eastern
end. Dry beach width changes from 2020-2021 followed most of this trend.
State of Maine Beach Profiling Changes
Two profiles are located along the beach – FR04, in
the southwestern corner along a wall stretch, and FR03,
located along Middle Beach in a dune.
FR04 (2018-2022, Figure 67), located in a rip-rap
seawall, had average dune volumes (volume of sediment
above the HAT, not actual vegetated dunes) in the 80 to
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Figure 67. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.

Figure 68. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.
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Table 8. Comparison of average values from 2021-2022 with long-term averages show that FR03 underwent little change in the
dune and beach, with slight loss (but less than 10%) in the berm. At FR04, dune growth exceeded 10%, while berm and beach
growth was slight.

180 cubic meter range, with highest values in September and October, and lowest values in December
through April, following the typical seasonal trend in
Maine. Average berm volumes ranged between 40 and
105 cubic meters, with the highest values during the
winter months (December to April), and lowest values
in the summer and early fall months (July to September). Beach volumes were in the 70 to 140 cubic meter
range. However, beach volumes were highest in the
winter to early summer months, and lowest in the fall
months. This makes sense, as sediment is deposited
along the upper parts of the beach profile (in the berm
or in the dune, or above HAT) in the summer months,
but is eroded into the lower portion of the beach during
the winter months. In 2021 to 2022, dune volumes
exceeded long-term averages by up to 65 cubic meters,
highest in May to July 2021, and were close to seasonal
averages during the winter months. This is indicative of
dune stability and growth. Berm volumes were positive
during the early winter, and then at or slightly below
average in early summer to winter 2022. Beach volumes were highest in the fall months of 2021, exceeding
seasonal averages by up to 40 cubic meters. All
features had positive average values for 2021-2022,
indicating general growth of the dune, berm, and beach.
FR03 (2018-2022, Figure 68), located in a sand
dune, had average dune volumes ranging from 120 to
160 cubic meters, with highest values in September to
October, and lowest values from December to April,
consistent with FR04. Berm values were relatively low,
from 20 to just over 40 cubic meters, with lowest values
in the summer months and slightly higher values in the
winter months, also consistent with FR04.
Beach
values ranged from 120 to 160 cubic meters, with
lowest values in the summer months and highest values
in the winter. This indicates seasonal sand storage on
the upper portion of the profile, above the HAT, or in
the dunes, and loss from the beach and even the berm,
and then return of sediment to the beach during the
winter months. In 2021 to 2022, dune, berm, and beach
values changed very little, less than 20 cubic meters,
indicating stability. Average values for 2021-2022 were
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slightly positive for the dune, negative for the berm, and
slightly positive for the beach.
SMBPP Summary – Fortunes Rocks Beach, Biddeford
The western end of the beach (FR04) saw volumetric gains in the dune and slight gains in the beach and
berm in 2021-2022 when compared with long-term
averages. The central portion of the beach (FR03) saw
slight berm loss, and little changes to the beach and
dune.
Hills Beach, Biddeford
Hills Beach is a pocket beach bound by a rocky
headland to the southeast and the southern Saco River
jetty to the north. There is a tombolo which connects to
Basket Island, and a large section of the central portion
of the beach is fronted by seawalls, while there is
natural dune to the north. The seawalls divide the beach
into south and north sections. There are no beach profile
locations currently monitored at Hills Beach.
Maine Beach Mapping Changes
Dune Change (2010-2021) – refer to Figure 69
South – South of the tombolo to Basket Island, the
beach saw dune growth of +2 to almost +8 feet per year,
with a small pocket of minor erosion nearest the
tomobolo. West of this, the dunes grew at +2 to +3 feet
per year near the tomobolo’s west side, then eroded at
about -1 to -2 feet per year to the wall section of the
beach. The average for this section was +0.2 feet per
year, about the same as +0.3 feet per year from 2019.
North - North of the seawalls, the naturally vegetated dunes experienced slight erosion for about half their
distance, and closer to the jetty, experienced growth of
+2 to +3 feet per year. The average for this section was
+1.2 feet per year, down from +1.4 feet per year from
2019.
Beach Change (2017-2021) – refer to Figure 70
South – At the southeast end of the beach, it grew
+2 to +4 feet per year, but eroded at about -6 to -8 feet
per year near the tombolo. Just west of the tombolo, the
beach grew +14 to +23 feet per year, indicating seques-
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Figure 69. Dune changes (2007-2021) along Hills Beach, Biddeford.

Figure 70. Beach changes (2017-2021) along Hills Beach, Biddeford.
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Figure 71. Mean dry beach width (2017-2021) along Hills Beach, Biddeford.

Figure 72. Dry beach width changes (2017-2021) along Hills Beach, Biddeford.
54

State of Maine’s Beaches 2022
tering of sand from east to west (into the tomobolo).
From here along the seawall/dune area, the beach was
very stable. Where the beach transitions to just seawalls, the beach eroded between -2 and -4 feet per year.
The overall average was +0.7 feet per year, down from
+1.6 feet per year in 2019. Note that the rate from 2019
was based on one year of change only.
North – The beach along the seawall generally
eroded in the -2 to -4 foot range, while along the natural
dune, there was general growth of about +2 to +4 feet
per year. The overall average was 0 feet per year, down
from +1.2 feet in 2019. Note that the rate from 2019
was based on one year of change only.
Mean Dry Beach Width (2017-2021) – refer to
Figure 71
South – The dry beach was generally between 30
and 50 feet along the eastern portion of the beach,
narrowing to 20 feet or less along the wall section. The
average for the natural dune section of beach was 40.7
feet, while along the walled areas it was 16.7 feet. The
overall average was 37.7 feet, down from 41.2 feet in
2019.
North – Along the wall section of the beach, the dry
beach was very narrow, 0 to 20 feet. Along the natural
dune, it widened to about 50 to 60 feet. The average for
the natural dune section of the beach was 52.9 feet,
about the same as 52.0 feet in 2019. Along the walled
section, the dry beach averaged 2.4 feet, down significantly from 16.2 feet in 2019.
Dry Beach Width Change (2020-2021) – refer to
Figure 72
South – Note that no data exists from the tombolo
east. West of this, the dry beach width increased over
2020 by about 5 to almost 25 feet until near the beginning of the consistent seawalls. Here, the dry beach
narrowed by anywhere from a few feet to almost -40
feet. The average for the natural dune section of the
beach was +9.1 feet, down from +10.3 feet in 2019.
Along the walled section, the dry beach decreased in
width by -1.3 feet. The overall average was +6.3 feet,
down significantly from +10.3 feet in 2019.
North – Along the seawall, the dry beach decreased
dramatically by almost -50 feet from 2020. North of
this, the dry beach narrowed about -20 feet, then at the
natural dune, grew anywhere from a few feet to about
+15 feet. Closest to the jetty, the dry beach narrowed
by about -10 feet, and grew about +10 feet. The
average for the natural dune section of the beach was
+2.8 feet, down significantly from +14.9 feet in 2019.
Along the walled areas, it was -9.2 feet, down significantly from +1.9 feet in 2019. The overall average was
-2.2 feet, down significantly from +8.7 feet in 2019.
MBMAP Summary – Hills Beach, Biddeford
From 2010 to 2021, the southernmost and northern-

most portions of the beach saw positive dune changes,
with losses in the central portion. Beach changes were
varied along the tombolo in the southern portion,
negative along the seawalled area, and positive at the
northern end. Dry beach width changes from 20202021 were positive in the southern end, negative along
the seawalls, and positive along most of the northern
end.
Saco Beaches, Saco
The beaches of Saco, from Camp Ellis near the
Saco River jetty northwards to Kinney Shores, nearest
to Goosefare Brook, are divided into two distinct areas –
Camp Ellis and Ferry Beach, and Bayview to Kinney
Shores. The dividing line is roughly just north of Ferry
Beach State Park where a small private seawall exists.
Maine Beach Mapping Changes
Dune Change (2007-2021) – refer to Figure 73
Camp Ellis and Ferry Beach - Dune change rates
here have been positively influenced by beach nourishment placed at the southern end of the beach in March
2019, which resulted in significant growth of the upper
berm and dunes for a few seasons (and through 2021).
However, this has not offset the long-term shoreline
change rates of the vegetation line itself, which is still
strongly negative in this stretch of beach. The dunes
along Ferry Beach (north of the seawall along Surf
Street to just north of Ferry Beach State Park have been
eroding consistently between -2 and -4 feet per year,
with rates decreasing just south of the seawall in the
center of the beach. The average for this section was 3.2 feet per year, down from -2.7 feet per year in 2019.
Bayview and Kinney Shores – Along this stretch,
dune growth and loss is rhythmic, with pockets of
growth offset by pockets of loss, all generally less than
1 foot per year. The highest level of growth occurred
just south of KS02 (between +2 and +3 feet per year),
and nearest to the inlet at Goosefare Brook. The average
for this section was +1.4 feet per year, up from +0.9
feet per year in 2019.
Beach Change (2017-2021) – refer to Figure 74
Camp Ellis and Ferry Beach – At the southernmost
end of Camp Ellis beach, the beach grew dramatically –
more than 50 feet per year – due to beach nourishment
placed in March 2019. North of this, the beach still
underwent erosion of about -5 to -10 feet along the
seawall section of Camp Ellis/Ferry Beach. At the
junction with the natural dune, the benefits of the beach
nourishment are evident; the beach grew upwards of +3
to +10 feet per year, highest near profile FE04, and
decreasing slightly before increasing again closest to the
seawall at the middle of the beach that divides the two
sections. The average change along this stretch was
+3.5 feet, up significantly from +0.75 feet in 2019.
Note that the rate from 2019 was based on one year of
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Figure 73. Dune changes (2007-2021) along Saco beaches, Saco.

Figure 74. Beach changes (2017-2021) along Saco beaches, Saco.
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Figure 75. Mean dry beach width (2017-2021) along Saco beaches, Saco.

Figure 76. Dry beach width changes (2020-2021) along Saco beaches, Saco.
57

P.A. Slovinsky, S.M. Dickson, and N.R. Meenan
change only.
Bayview and Kinney Shores – This entire stretch
saw beach growth, illustrating the benefits of the
nourishment placed in 2019. The area of highest growth
was at the northern end, nearest Goosefare Brook where
beach change rates exceeded +15 feet per year. The
average change along this stretch was +5.2 feet, up
significantly from +3.0 feet in 2019. Note that the rate
from 2019 was based on one year of change only.
Mean Dry Beach Width (2017-2021) – refer to
Figure 75
Camp Ellis and Ferry Beach - The average dry
beach at the southern end of Camp Ellis Beach increased dramatically, from less than 25 feet in 2019 to
over 100 feet due to the beach nourishment placed here
in March 2019. However, north of this, the dry beach
narrowed to near 40 feet before widening again to about
60 to 100 feet. The beach narrowed dramatically at the
seawalls, down to 0 feet, then widened north of the
seawalls to about 60 to 80 feet. Along the natural dune
areas, the dry beach width averaged 71.1 feet, up
significantly from 59.1 feet in 2019. Along the walled
sections of the beach, the dry beach width averaged
35.7 feet, up significantly from 14.5 feet in 2019.
Bayview and Kinney Shores – Along this stretch,
the dry beach was about 50 to 60 feet at the seawall and
widened to 70 feet or more to the north. Nearest
Goosefare Brook, it jumped to 150 feet. Along the
natural dune areas, the dry beach width averaged 79.9
feet, up from 71.1 feet in 2019. Along the walled
sections of the beach, the dry beach width averaged
61.2 feet, up significantly from 47.6 feet in 2019.
Dry Beach Width Change (2020-2021) – refer to
Figure 76
Camp Ellis and Ferry Beach – Dry beach width
decreased dramatically from 2020 along the seawall at
the southern end of Camp Ellis; this was due to continued loss and distribution of beach nourishment sands
from March 2019. Northwards, just north of the beach
profiles FE01, around Ferry Beach, the dry beach grew
about 10 to 20 feet all the way to the private seawall in
Bayview. Along the natural dune areas, the dry beach
width grew an average of +1.8 feet since 2020, down
significantly from +16.9 feet in 2019. Along the walled
sections of the beach, the dry beach width narrowed by
an average of -18.5 feet since 2020, down significantly
from -0.5 feet in 2019.
Bayview and Kinney Shores – Along this stretch,
the dry beach width increased over 2020 by upwards of
10 to 20 feet adjacent to the seawall in Bayview, the
highest along this stretch. This indicates beach nourishment sediment being trapped in the salient offshore of
the seawall as it moves from south to north up the
beach. North of this the dry beach width generally grew
until just south of KS02, where it narrowed since 2020
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by anywhere from -5 to -20 feet to Goosefare Brook.
Along the natural dune areas, the dry beach width grew
an average of +1.4 feet since 2020, down significantly
from +19.9 feet in 2019. Along the walled sections of
the beach, the dry beach width grew an average of
+12.4 feet since 2020, up significantly from +3.5 feet
in 2019.
MBMAP Summary – Saco Beaches, Saco
Dune changes from 2007-2021 indicated marked
dune loss along the southern end of the beach, with
pockets of dune loss and gain in the north. Beach
changes from 2017-2021 showed loss in the southernmost portion of the beach (along the walls, except for
the southern end, which saw gains from beach nourishment), with significant beach gains along the rest of the
beach. This is a result of beach nourishment placed in
2019. Dry beach widths from 2020-2021 showed
significant losses at the southern end of the beach
(where nourishment built beaches for a few years),
gains along the central portion of the beach, and losses
nearest Goosefare Brook.
State of Maine Beach Profiling Changes
Four profiles (FE01 to FE04) exist at Ferry Beach
and two in Kinney Shores (KS01 and KS02); however,
no profiling has occurred at Kinney Shores since 2020,
and these will not be included herein.
FE04 (Figure 77) exhibits high seasonal dune
volumes (100 to 140 cubic meters) as compared with
berm and beach volumes, with the highest volumes
typically in the summer months, and lowest volumes in
the fall (October). Berm volumes are quite low and
consistent, ranging from about 17 to 20 cubic meters,
with little variation through the season. Beach volumes
range from 40 to 50 cubic meters, with peaks in the
early to late winter, and lows in the summer to fall,
consistent with seasonal exchange from the dune to the
beach. In 2021 to 2022, dune volumes exceeded the
long-term averages for every month, gaining between
+10 to over +40 cubic meters. This is indicative of the
benefits of beach nourishment, which grew the volume
of sand above the HAT dramatically along the beach.
Beach volumes were also normal or positive for all
months. Berm volumes only deviated slightly from
normal seasonal averages.
FE03 (Figure 78), similar to FE04, show dominant
dune volumes (110 to 120 cubic meters), with highs in
the summer months and lows during the winter. Beach
and berm volumes are consistent with FE04. From
2021 to 2022, FE03 showed the same general patterns,
but with larger gains in the volume of sediment above
the HAT (in the “dune”), with all months over 40 cubic
meters of gain except for April 2022, and minor gains in
the beach, with berm values remaining about normal.
FE02 (Figure 79) exhibits very similar trends to the
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Figure 77. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.

Figure 78. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.
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Figure 79. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.

Figure 80. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.
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Table 9. Comparison of average values from 2021-2022 with long-term averages show that the profiles along Ferry Beach, Saco
underwent substantial volumetric gains in the dune (volume above HAT) and berm, with slight gains in the beach in 2021 to
2022. This is likely a continued benefit from beach nourishment placed in March 2019.

other Ferry Beach profiles, with dune volumes ranging
from 120 to 140 cubic meters, beach volumes in the 40
to 50 cubic meter range, and berm volumes less than 20
cubic meters. 2021 to 2022 seasonal signatures were
also similar to the other profiles, with dune gains similar
to FE03.
FE01 (Figure 80) exhibits similar trends, with
slightly lower dune volumes (100 to 125 cubic meters),
and consistent beach (40 to 50 cubic meters) and berm
(20 cubic meters or less) volumes. The 2021-2022
seasonal trends were consistent as well, with good gains
in the volume of sand above the HAT, and minor beach
and berm changes. The benefits of beach nourishment
and distribution of sediment along the upper part of the
beach are evident in these profiles.
SMBPP Summary – Ferry Beach, Saco
Profiles along Ferry Beach showed consistent,
positive trends (2021-2022) in all beach features when
compared with long-term averages, especially in the
dune and berm. This reflects the benefits of beach
nourishment placed in March 2019.
Old Orchard Beach, Old Orchard Beach
The beaches of Old Orchard stretch from Ocean
Park near Goosefare Brook through West Grand Beach
to East Grant Beach at the Scarborough border. Old
Orchard is divided into Ocean Park and West Grand (to
the pier), and Old Orchard and East Grand (from the
pier to the Scarborough border). Very little of the beach
has seawalls which are not fronted by dunes. A small
section at the northern end of East Grand Beach has a
seawall with no dune.
Maine Beach Mapping Changes
Dune Change (2008-2021) – refer to Figure 81
Ocean Park and West Grand – Dunes nearest
Goosefare brook underwent slight loss since 2007,
consistent with previous reporting. Along the rest of the
beach, dune growth was apparent along the entire

stretch to near the pier, with the largest gains ( +2 to
almost +4 feet per year) just south of the pier and slight
erosion at the pier. The average for this section was
+1.2 feet per year, the same as in 2019.
Old Orchard Beach and East Grand – North of the
pier, dune growth was higher than south of the pier,
owing to the northward sediment transport in Saco Bay.
Values ranged from about 2 and 4 feet per year south of
the Royal anchor hotel (where there are no dunes), and
between +4 to +6 feet per year north of this to the
Scarborough border. The average for this section was
+2.7 feet per year, down slightly from +3.5 feet per
year in 2019.
Beach Change (2017-2021) – refer to Figure 82
Ocean Park and West Grand – Unlike in 2019,
where the beach eroded at Goosefare Brook, beach
growth was most pronounced here – exceeding +10 to
+15 feet per year. North of this, beach growth was
consistent, about +3 to +4 feet per year to just south of
the pier, where it stabilized to +1 foot per year or less.
The average for this section was +3.3 feet per year,
positive but down significantly from +22.8 feet per
year in 2019. Note that the rate from 2019 was based
on one year of change only.
Old Orchard Beach and East Grand Beach - North
of the pier, beach growth was evident, with highest
values near transects 34-280 to 34-64, reaching or
exceeding +5 feet per year. To the north, the beach
grew at a consistent +3 feet per year until 34-476, where
the beach was stable to slightly accretive (less than +1
foot per year). In the previous report, this stretch of
beach eroded heavily. The average for this section was
only +3.1 feet per year, up significantly from +0.9 feet
per year in 2019. Note that the rate from 2019 was
based on one year of change only.
Mean Dry Beach Width (2017-2021) – refer to
Figure 83
Ocean Park and West Grand – Inside Goosefare
Brook, the dry beach was over 220 feet, narrowing to
100 to 120 feet at its mouth. Along the beach to the
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Figure 81. Dune changes (2008-2021) along Old Orchard Beach.

Figure 82. Beach changes (2017-2021) along Old Orchard Beach.
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Figure 83. Mean dry beach width (2017-2021) along Old Orchard Beach.

Figure 84. Dry beach width changes (2020-2021) along Old Orchard Beach.
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north, the dry beach width averaged around 70 feet
before widening to over 170 feet, then narrowing to
around 90-100 feet. Near the profiles, the dry beach
averaged 130 to 150 feet in width. North of this, it
decreased slightly before increasing to its widest widths
just south of the pier, reaching almost 200 feet. The
average for this section was 122.2 feet, about the same
as 121 feet in 2019.
Old Orchard Beach and East Grand Beach – Dry
beach along this stretch is narrower than the southern
part of the beach, but very consistent, about 80 to 100
feet until near the Royal Anchor Hotel, which does not
have a dune (the beach at this section averaged almost
160 feet because of this). Dry beach was consistent
between 70 and 90 feet north of this, narrowest at the
northernmost end. The average for this section was
95.7 feet, up slightly from 92.5 feet in 2019.
Dry Beach Width Change (2020-2021) – refer to
Figure 84
Ocean Park and West Grand Beach – At Goosefare
Brook, the dry beach decreased in width by almost 60
feet, while just around the corner, it grew by about 30
feet. North of this, there were pockets of cyclic beach
erosion and accretion of about 30 feet either way. The
remainder of the dry beach to near the pier generally
increased by about 5 to 10 feet, sith small pockets of
erosion.
The average for this section was +3.6 feet,
positive but down significantly from +27.3 feet in 2019.
Old Orchard Beach and East Grand Beach – North
of the pier, the dry beach also saw cyclic gains and
losses from 2020 to 2021, with the largest losses and
gains approaching 20 feet either way. North of the
Royal Anchor, the dry beach transitioned to consistent
loss (to about -15 feet) to near the Scarborough border.
The average for this section was -0.5 feet, down
significantly from +12.2 feet in 2019.
MBMAP Summary – Old Orchard Beaches
Dune changes from 2008 to 2021 were overwhelmingly positive along the entire beach, highest at the
northern end of the beach. Beach changes (2017-2021)
were all positive as well, highest adjacent to Goosefare
Brook at the southern end of the beach. In 2020-2021,
dry beach widths changed in varied patterns along the
beach, with most dry beach loss occurring in the
northern end of the beach.
State of Maine Beach Profiling Changes
There are four beach profiles located in West Grand
Beach (WG01 to WG04). Profiling was initiated in
2013. Profiles in East Grand Beach (actually Scarborough) have not been surveyed since 2019 and are not
included herein.
WG01 (Figure 85) exhibits a large seasonal dune
volume of 220 to 260 cubic meters, with summer highs
in August to September and winter lows in February to
64

March. Berm volumes are small, less than 20 cubic
meters and relatively consistent, while beach volume
range from 60 to 120 cubic meters, with highs in
January, and lows in March to April and over the
summer months. In 2021 (with some limited data
available), dune volumes exceeded long-term averages
by 20 to 40 cubic meters. Berm volumes changed little.
There was no data collected in 2022.
WG02 (Figure 86) also exhibits a large seasonal
dune volume of 240 to 290 cubic meters, with largest
volumes in August and September, and lows in April to
June. Berm volumes are slightly igher than WG01, with
highs in April, and August to September. Typical of
these profiles, beach volumes are lowest in summer
(August to November), then highest in winter months
since sediment exchange occurs with the dune and
berm. In 2021 dune volumes increased and were above
average in January to May, with no data in June to
August. Volumes were near normal into late fall, then
at or slightly above normal into winter 2022. Berm
volumes were at or near normal, and slightly lower than
normal in winter 2022. Beach volumes were below
average in early 2021, then above.
WG03 (Figure 87) exhibits slightly higher dune
volumes, with similar trends as the other profiles. Berm
volumes are also slightly higher, but beach volumes are
about the same, with similar trends. In 2021 to 2022,
there were several gaps of data collection. Dune
volumes were slightly above normal, and beach and
berm volumes below normal.
WG04 (Figure 88) exhibits dune volumes in the 200
to 260 cubic meter range, with peaks in August and
January. Berm volumes are slightly above 20 cubic
meters during the early winter, and lowest during the
spring and early summer. Beach volumes are about 50
to 100 cubic meters and show varied seasonality. Very
little data was collected in 2021 or 2022 for comparison.
SMBPP Summary – West Grand Beach, Old Orchard
Beach
Profiles in West Grand Beach area (2021-2022)
showed generally consistent trends, with slight dune
gains, berm losses (except WG04), and stable beach
volumes when compared with long-term averages.
WG04 had positive volumetric gains for all features.
East Grand Beach and Pine Point Beach, Scarborough
The beaches of East Grand Beach east to Pine Point
are described as separate beaches in this analysis. The
boundary between the two is at the southern end of Pine
Point Road, at the Light House Suites (transect 33-105).
East Grand Beach profiles (EG01 to EG04) are located
at the western end of the system, but have not been
profiled since 2018, so are not included herein.
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Figure 85. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.

Figure 86. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.
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Figure 87. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.

Figure 88. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the 20212022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive delta
values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below seasonal averages.
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Table 10. Comparison of average values from 2021-2022 with long-term averages show slight to significant dune growth in 2021
-2022, but significant berm volume loss. Beach changes were generally within 10% of long-term averages besides WG04.

Maine Beach Mapping Changes
Dune Change (2007-2021) – refer to Figure 89
East Grand Beach - Dunes at the western end of the
study area, nearest the border with Old Orchard Beach,
had the highest dune growth rates, from 3 to 5 feet per
year – consistent with 2019 reporting. Positive dune
growth or stability continues to the border with Pine
Point. The average for this section was +1.7 feet per
year, down from +2.5 feet per year in 2019.
Pine Point Beach – From the boundary eastward,
dune change is slightly negative, with trends approaching -1 foot per year near Hurd Park and continuing at
this rate until near 35-169. East of this, the trend in
dune change becomes quite negative, ranging from -2 to
almost -4 feet per year. The average for this section
was -1.1 feet per year, down from -0.6 feet per year in
2019.
Beach Change (2017-2021) – refer to Figure 90
East Grand Beach – The western half of this
section underwent beach growth up to about -2 feet per
year, while the eastern half underwent beach loss at
about the same rate. The average for this section was
+0.4 feet per year, down significantly from +7.1 feet
per year in 2019. Note that the rate from 2019 was
based on one year of change only.
Pine Point Beach – From the boundary to the east,
beach change was largely positive, with growth reaching upwards of +8 to +10 feet per year near Hurd Park,
before lessening to +4 to +6 feet per year to the east.
East of this is a nodal point coincident with a deeper
channel that approaches Pine Point Beach and results in
a slight change in shoreline orientation. From here to
the east, the beach underwent a cyclical growth-loss
trend with pockets of change of about -4 to +4 feet per
year in either direction. Nearest the jetty, however,
beach loss was prominent, averaging -6 to over -10 feet
per year. The average for this section was +1.6 feet per
year, up significantly from -2.0 feet per year in 2019.
Note that the rate from 2019 was based on one year of
change only.

Mean Dry Beach Width (2017-2021) – refer to
Figure 91
East Grand Beach – Average dry beach widths
along East Grand Beach were widest at their western
end (75 feet), and narrowed to the east, with widths at or
below 50 feet near the boundary with Pine Point. The
average dry beach width was 59 feet, about the same as
57 feet in 2019.
Pine Point Beach – Average dry beach width was
between 50 and 55 feet until near Hurd Park, where it
widened to over 80 feet (consistent with 2019 reporting). East of this, the beach narrowed to its lowest
values nearer the jetty, below 40 feet. The average dry
beach width was 61.4 feet, up slightly from 56.9 feet in
2019.
Dry Beach Width Change (2020-2021) – refer to
Figure 92
East Grand Beach – Dry beach width change was
negative, along about 2/3 of this section, with beach
widths narrowing about -10 to -15 feet per year, most
loss concentrated in the western half of the section.
Beach widths increased by about +4 to +5 feet at the
eastern end of this section. The average dry beach
width change was -5.4 feet, down significantly from
+21.3 feet in 2019.
Pine Point Beach – At the boundary, dry beach
width grew from 2020 to 2021 from about +10 to +30
feet near Hurd Park. East of Hurd Park, it decreased
bout about -5- to -10 feet. East of this, the dry beach
increased by +10 to +20 feet. The average dry beach
width change was +10.8 feet, slightly down from +11.9
feet in 2019.
MBMAP Summary - East Grand Beach and Pine
Point Beach, Scarborough
Dunes along East Grand Beach all grew from 20072021, with the highest growth at the western end of the
beach. Dune loss characterized Pine Point Beach, with
the highest dune loss nearest the Scarborough River
inlet. Beach change (2017-2021) was balanced along
East Grand, with growth at the western end and loss at
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Figure 89. Dune changes (2007-2021) along East Grand Beach and Pine Point Beach, Scarborough.

Figure 90. Beach changes (2017-2021) along East Grand Beach and Pine Point Beach, Scarborough.
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Figure 91. Mean dry beach width (2017-2021) along East Grand Beach and Pine Point Beach, Scarborough.

Figure 92. Dry beach width changes (2020-2021) along East Grand Beach and Pine Point Beach, Scarborough.
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the eastern end. Along Pine Point, beaches grew in the
western half and eroded in the eastern half. From 20202021, dry beach loss occurred along the western half of
East Grand Beach, with growth in the eastern half. Pine
Point Beach had dominant growth except for a pocket of
erosion in the center of the beach.
Ferry and Western Beaches, Scarborough
Ferry and Western Beach are located adjacent to the
Scarborough River, which heavily influences beach and
dune morphology at both. Western Beach received
beach nourishment materials from dredging of the river
in 2005 and again in 2015. In the 2015 nourishment,
dunes were also constructed at Western Beach. There
are no beach profiles at Ferry and Western beaches.
Maine Beach Mapping Changes
Dune Change (2007-2021) – refer to Figure 93.
Ferry Beach – Along Ferry Beach, dunes at its
northern end remain slightly accretive at +1 to +2 feet
per year. Southeast of this, adjacent to Black Rock
Road, where a wooden bulkhead was constructed, the
dunes have eroded at about -1 foot per year. Dunes
along Ferry Beach proper continued to undergo pockets
of accretion and erosion of about 1 to 2 feet per year
until the area of the spit, starting near transect 37-085,
where dune growth exceeded +4 feet per year while just
to the south, near the “spindle” area of the beach where
outcrops are located, the dune receded at about the same
rate. The average dune change along Ferry Beach was
+0.1 feet per year, indicating general stability in terms
of sand conservation along the beach, but down from
+0.4 feet per year in 2019.
Western Beach – Around the corner, along Western
Beach, the dunes have grown about +3 to almost +6 feet
per year to the central portion of the beach. Here, there
is a pocket of dune recession of up to -2 feet per year.
East of this, dune growth up to +4 feet per year dominated until the southwestern corner of the beach. The
average dune change along Western Beach was +1.9
feet per year, up significantly from -1.2 feet per year in
2019.
Beach Change (2017-2021) – refer to Figure 94.
Ferry Beach – At its northern end, Ferry Beach
gained beach, then lost beach at about the same rate
along Black Rock Road, where a wooden bulkhead was
constructed. South of this, the beach gained width at
about +1 to +2 feet per year. Nearer the spit/spindle
area, the beach had pockets of erosion and accretion,
with highest loss of -8 feet per year near the spindle.
The average beach change was -0.2 feet per year, down
significantly from +2.3 feet per year in 2019.
Western Beach - Along Western Beach, the beach
gained about +2 feet per year in a small pocket near the
point. However, most of the beach has eroded at very
high rates, up to -10 to over -14 feet per year. Southeast
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of this, the beach grew by about +2 feet per year. This
pattern reflects erosion of the beach nourishment project
(placed in 2015) and movement of sediment to the spit/
spindle area and to the southeastern portion of Western
Beach. The average beach change was -5.2 feet per
year, still strongly negative, but up significantly from 12.9 feet per year in 2019. Note that the rate from 2019
was based on one year of change only.
Mean Dry Beach Width (2017-2021) – refer to
Figure 95.
Ferry Beach – Along almost all of Ferry Beach, the
mean dry beach was generally less than 25 feet until
near 37-086, near the spit, where they increased from to
40 to 50 feet. This corresponds with the transition
around the corner from Ferry to Western Beach. The
average dry beach width was 21.8 feet, up slightly from
19.1 feet in 2019.
Western Beach – Along Western, the dry beach was
between 80 and 115 feet wide, with the widest stretch
between 37-110 and 37-150. This decreased to about 50
to 70 feet, then narrowed more to less than 30 feet near
Prouts Neck. The average dry beach width was 65.7
feet, down from 77.8 feet in 2019.
Dry Beach Width Change (2020-2021) – refer to
Figure 96.
Ferry Beach – Dry beach changes in 2020 to 2021
were mostly negative in the western portion of Ferry
Beach, except adjacent to the houses. Along Ferry
Beach proper, it was also negative, losing between -10
and -20 feet since 2020. Near the spit, the dry beach
increased by about +20 to +30 feet. The average dry
beach width change was -1.8 feet, down significantly
from +6.3 feet in 2019.
Western Beach – Western Beach underwent
rhythmic dry beach gains and losses, with the most
notable losses at 37-115, of over -140 feet, and at the
central portion near 37-136, with dry beach loss approaching -50 feet. The largest gain was in between
these two areas, upwards of +40 to +50 feet. The
southeastern portion of the beach mostly gained about
+5 feet, with some loss near Prouts Neck. The average
dry beach width change was -1.3 feet, up significantly
from -20.6 feet in 2019.
MBMAP Summary – Ferry and Western Beaches,
Scarborough
Dune changes (2007-2021) along Ferry were
rhythmic, with pockets of growth and loss. Along
Western Beach, dune growth occurred at the western
and eastern ends, with loss in the center. Beach changes
(2017-2021) showed pockets of growth and loss along
Ferry Beach, and dominant loss along Western Beach.
Dry beach width changes (2020-2021) showed mostly
loss along Ferry Beach, except near the spit. Along
Western Beach, it was rhythmic, with pockets of large
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Figure 93. Dune changes (2007-2021) along Ferry and Western Beaches, Scarborough.

Figure 94. Beach changes (2017-2021) along Ferry and Western Beaches, Scarborough.
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Figure 95. Mean dry beach widths (2017-2021) along Ferry and Western Beaches, Scarborough.

Figure 96. Dry beach width changes (2020-2021) along Ferry and Western Beaches, Scarborough.
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gains and loss along the western portion of the beach,
and gains along most of the eastern portion.
Scarborough Beach, Scarborough
Scarborough Beach is bound by Prouts Neck to the
east and rocky headlands to the west. There are four
profiles at Scarborough Beach, clustered around the
entrance to the beach at Scarborough Beach State Park,
but none have been profiled since 2015 and are not
included herein. The southwestern end of the beach is
wall and has no dune vegetation. The remainder of the
beach and dunes are in a relatively natural state.
Maine Beach Mapping Changes
Dune Change (2007-2021) – refer to Figure 97. In
the southwestern portion of the beach with natural
dunes, dune change was slightly negative (less than 1
foot per year), consistent with reporting in 2019. This
corresponds with possible end effect from the seawalls
to the southwest. Northeast of this, dunes grew at rates
of about 1 foot per year which has been relatively
consistent as well. Dune growth lessened slightly to the
northeast, and became negative hear the headland, with
dune loss of -1 to -2 feet per year. The overall average
was +0.4 feet per year, down from +0.9 feet per year in
2019.
Beach Change (2017-2021) – refer to Figure 98.
Beach changes along Scarborough Beach were almost

overwhelmingly positive, with the southwestern portion
of the beach undergoing only slight positive gains and a
pocket of erosion near 38-067 (at the salient). North of
this, the beach has gained between +1 to +4 feet per
year along most of its length, with the highest gains at
its northern end (up to +8 feet per year). The average
beach change was +2.5 feet per year, up from +2.1 feet
per year in 2019. Note that the rate from 2019 was
based on one year of change only.
Mean Dry Beach Width (2017-2021) – refer to
Figure 99. The mean dry beach in front of most of the
seawalls was less than 20 feet, increasing to 40 feet at
the northern end of the walls. North of the salient,
beach width increased to around 60 to 70 feet, and
reached 90 feet near the beach path (there is a peak of
110 feet which gives a false larger dry beach value since
some of the dune in the area is set back farther). To the
northeast, the dry beach remained around 70 feet,
increasing to about 75 to 80 feet along the northern third
of the beach. At the northeastern end of the beach, it
decreased to 30 feet. Along the natural dune portions of
the beach, the mean dry beach width was 70.8 feet, up
from 66.0 feet in 2019. Along the walled portion of the
beach, the mean dry beach width was 20.3 feet, up from
18.1 feet in 2019.
Dry Beach Width Change (2020-2021) – refer to
Figure 100. From 2020 to 2021, the dry beach gained

Figure 97. Dune changes (2007-2021) along Scarborough Beach, Scarborough.
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Figure 98. Beach changes (2017-2021) along Scarborough Beach, Scarborough.

Figure 99. Mean dry beach widths (2017-2021) along Scarborough Beach, Scarborough.
74

State of Maine’s Beaches 2022

Figure 100. Dry beach width changes (2020-2021) along Scarborough Beach, Scarborough.

width along its length up to near where SC01 and SC02
profiles are located, around +5 to +10 feet. However,
north of this, the beach decreased in width by about -10
to -20 feet. This indicates a southeastward transport of
sediment over the past year, from the natural dune area
to the walled area. Along the natural dune portions of
the beach, the dry beach width change was -3.2 feet,
down significantly from +11.0 feet in 2019. Along the
walled portions of the beach, the dry beach change was
+4.9 feet, up significantly from -8.9 feet in 2019.
MBMAP Summary – Scarborough Beach, Scarborough
Dune changes (2007-2021) were positive along all
the beach except at the southern and northern ends,
while beach change (2017-2021) was almost all positive
except along a portion of the seawalls. Dry beach width
changes (2020-2021) were positive in the southern half
of the beach and negative in the northern half, indicating
southerly-directed transport during this time period.
Higgins Beach, Scarborough
The western half of Higgins Beach is fronted by
seawalls (HI01 and HI02 are located in this segment),
while the eastern half is natural dune (HI03 is located in
this segment). The spit of the Spurwink River is in the
eastern half of the beach and undergoes dynamic
changes from year-to-year.

Maine Beach Mapping Changes
Dune Change (2007-2021) – refer to Figure 101.
The small pocket of dunes between seawalls (and
between HI01 and HI02) continued to erode at about 1
foot per year. East of the seawalls (near HI03), dunes
eroded between -4 to -8 feet per year, down from 2019.
The dunes along the Spurwink River spit underwent
dune growth which lowered erosion rates to about +2 to
-2 feet per year. The average dune change along
Higgins Beach was -3.6 feet per year, still negative but
up significantly from -6.1 feet per year in 2019.
Beach Change (2017-2021) – refer to Figure 102.
Consistent with 2019, along the wall section, beach
change was negative; however, it was only in the -5 to 7 foot per year range as opposed to -10 to -20 feet per
year range from 2019.The most pronounced beach loss
was east of HI02. Near HI03, the beach change turned
strongly positive, with the beach growing up to +40 feet
per year for a stretch. Closer to the Spuriwnk, this
lessened to about +10 to +20 feet per year, while along
the Spurwink River, the beach eroded at up to -30 feet
per year. Consistent with previous reporting, beach
sand eroded from along the wall section of the beach is
being sequestered in the upper beach area closer to the
Spurwink River. Along the natural dune portion of the
beach, beach change was +7.2 feet per year, positive
but down significantly from +20 feet per year in 2019.
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Figure 101. Dune changes (2007-2021) along Higgins Beach, Scarborough.

Figure 102. Beach changes (2017-2021) along Higgins Beach, Scarborough.
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Figure 103. Mean dry beach widths (2017-2021) along Higgins Beach, Scarborough.

Figure 104. Dry beach width changes (2020-2021) along Higgins Beach, Scarborough.
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Along the walled portion of the beach, beach change
was -3.3 feet per year, negative but up significantly
from -25 feet per year in 2019. The overall beach
change was +1.5 feet, down significantly from +20 feet
in 2019. Note that the rate from 2019 was based on one
year of change only.
Mean Dry Beach Width (2017-2021) – refer to
Figure 103. The mean dry beach in the western portion
of the beach (near HI01) was quite narrow, less than 40
feet, narrowest to the west. This increased to between
roughly 50-75 feet along most of the beach to just shy
of HI02. Here, the dry beach narrowed, before increasing again to 25-50 feet. The mean dry beach was very
wide (over 200 feet in some sections) closer to the
Spurwink River. Inside the Spurwink River, the mean
dry beach was very narrow, less than 10 feet. The mean
dry beach along the natural dune portion of the beach
was 111.5 feet, down from 122 feet in 2019. Along the
walled stretch of the beach, it averaged 47.6 feet, up
from 40 feet in 2019. The average was 77.1 feet, the
same as 77.0 feet in 2019.
Dry Beach Width Change (2020-2021) – refer to
Figure 104. Dry beach change from 2020 to 2021
showed slight gains along the seawall area, with the
largest gains was negative along the entire seawall
stretch, slightly positive near HI03, then between 100

and 300 feet near the Spurwink River. Along the
natural dune portion of the beach, the dry beach width
change was -24.6, substantially down from +108 feet in
2019. Along the walled portions, the dry beach width
change was -4.3 feet, negative but substantially up from
-23 feet in 2019. The average dry beach width change
was -3.9 feet, down substantially from +20 feet in 2019.
MBMAP Summary – Higgins Beach, Scarborough
Higgins Beach saw pronounced dune loss along
almost the entire natural beach from 2007-2021. Beach
change (2017-2021) showed loss along the western twothirds of the beach, and gain along the eastern third,
except inside the Spurwink River. Dry beach width
change (2020-2021) showed growth at the western end,
and losses along the middle section of the beach, with
growth at the eastern end.
State of Maine Beach Profiling Changes
There are three profiles at Higgins Beach. HI01,
farthest west, is in a large rip-rap revetment. HI02,
centrally located, is in a vertical concrete bulkhead.
HI03, farthest east, is located in a low-lying wooden
bulkhead sometimes fronted by a sand dune.
HI01 (Figure 105) exhibits very small “dune”
volumes (volume of sediment above the HAT, no
vegetated sand dune), with lows of 0 in winter months

Figure 105. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the
2021-2022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive
delta values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below
seasonal averages.
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Figure 106. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the
2021-2022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive
delta values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below
seasonal averages.

Figure 107. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the
2021-2022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive
delta values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below
seasonal averages.
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Table 11. Comparison of average values from 2021-2022 with long-term averages show that HI01 had positive volumetric changes in 2021-2022, with large gains in the berm. HI02 had significant losses in the dune and berm. HI03 underwent slight losses in
the dune and berm, but large gains in the beach. It appears that sediment shifted away from the central portion of the beach to the
east and west in 2021 into 2022.

and peaks in September of about 40 cubic meters. The
berm ranges from 20 to about 60 cubic meters, with
peaks from August to November, and lows form March
to May. The beach ranges from 220 to 270 cubic
meters, with peaks in February and September, and lows
in August and November. In 2021, no data was collected from January to May. Data from June 2021 to April
2022 showed “dune” volumes at or above average, with
a peak in October 2021, while berm volumes were also
above average. Similarly, beach volumes also remained
above average.
HI02 (Figure 106) exhibits “dune” highs in October
and March, but with very small volumes (less than 20
cubic meters). Berm volumes are highest in January
and November, and lowest in the early summer months.
Beach volumes are highest (over 300 cubic meters) in
January, and lowest during the summer months. This is
the same general trend as HI01, which indicates seasonal sediment storage on lower portions of the profile
during the winter months. In 2021, no data was collected from January to May. Dune and berm volumes were
below average in 2021 and 2022. Beach volumes
slightly exceeded long-term averages except for into
winter 2022.
HI03 (Figure 107) exhibits large dune volumes
when compared with HI01 and HI02, with peaks in June
to August exceeding 160 cubic meters, and lows in
January to February around 80 cubic meters. The berm
follows a seasonal trend of summer to early fall lows
(June to October) of 20 cubic meters, and highs
(January to March) exceeding 100 cubic meters. The
beach has lowest volumes in April to May (220 cubic
meters) and highs in fall to late fall (September to
December) exceeding 300 cubic meters. In 2021, no
data was collected from January to May. Data from
June 2021 to April 2022 showed dune volumes at or
below long-term averages, with a period of abovenormal averages in early 2022. Berm volumes were at
or above averages in 2021, and below average in 2022,
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while beach volumes were well above average for most
of the time period.
SMBPP Summary – Higgins Beach, Scarborough
The western portion of the beach (HI01) saw
marked berm growth in 2021-2022 when compared with
long-term averages, with slight growth of the volumes
of the dune and beach. The largest losses were in the
central portion of the beach (HI02), where both dune
and berm volumes were significantly lower than longterm averages. At the eastern end of the beach (HI03)
dune and berm changes were negligible, while the beach
underwent substantial volumetric growth.
Crescent Beach State Park, Cape Elizabeth
Crescent Beach is bound by a rocky headland to the
west and a road/headland to the east. There are no
beach profile locations currently monitored at Crescent
Beach.
Dune Change (2007-2021) – refer to Figure 108.
Consistent with the 2019 report, dunes eroded between 1 and -2 feet per year in the western half of the beach, a
small pocket of accretion adjacent to the swash in the
west. Along the central section, dunes grew at about +1
foot per year, with a pocket of growth above +2 feet per
year near the swash in the east. Dunes grew slightly
east of this, but then eroded from at about the same rate
to the east. The average dune change rate was 0 feet
per year, about the same as +0.1 feet per year in 2019,
indicating marked stability of the overall beach.
Beach Change (2017-2021) – refer to Figure 109.
Unlike 2019, the beach grew along its entire length.
The areas of highest growth were just east of the
western swash (+4 to over +6 feet per year) and near the
eastern swash. The average beach change rate was
+3.2 feet per year, still positive but down significantly
from +11.4 feet per year in 2019. Note that the rate
from 2019 was based on one year of change only.
Mean Dry Beach Width (2017-2021) – refer to
Figure 110. The mean dry beach was between 50 and
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Figure 108. Dune changes (2007-2021) along Crescent Beach, Cape Elizabeth.

Figure 109. Beach changes (2017-2021) along Crescent Beach, Cape Elizabeth.
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Figure 110. Mean dry beach widths (2017-2021) along Crescent Beach, Cape Elizabeth.

Figure 111. Dry beach width changes (2020-2021) along Crescent Beach, Cape Elizabeth.
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70 feet west of the western swash, and widest at this
same swash, reaching over 150 feet. Along the central
section of the beach, it was about 75-90 feet, with
pronounced wider beach near the eastern swash. The
beach width remained a consistent around 50-60 feet
until the eastern end of the beach, where it decreased to
below 50 feet. The average dry beach width was 82.5
feet, up from 74.3 feet in 2019.
Dry Beach Width Change (2020-2021) – refer to
Figure 111. The entire beach except for near the
eastern swash and easternmost end increased its dry
beach, with the most pronounced increase occurring just
east of the westernmost swash. This is consistent with
reporting from 2019. The average change in dry beach
width was +16.4 feet, positive but down slightly from
+17.3 feet in 2019.
MBMAP Summary – Crescent Beach State Park, Cape
Elizabeth
Dune changes (2007-2021) showed loss along the
eastern and western ends, with growth in the middle
section of the beach. Beach changes (2017-2021)
showed consistent gains along the entire beach. Dry
beach with changes (2020-2021) showed consistent
gains along most of the beach except near the eastern
swash.

Willard Beach, South Portland
Willard Beach is a pocket beach with a bedrock
headland to its southeast and north. It is comprised of
mostly natural sand dune, aside from a small section of
seawall at its southeastern end.
Maine Beach Mapping Changes
Dune Change (2007-2021) – refer to Figure 112.
Dunes along Willard Beach were stable or slightly
erosive in the southern end of the beach, with growth of
+1 to +2 feet per year along the central portion of the
beach (between WI03 and WI06). North of this, the
dunes were stable to slightly erosive. The average dune
change rate was +0.2 feet per year, positive but down
from +1.3 feet per year in 2019. This indicates stability
but a decrease in dune growth since the last assessment.
Beach Change (2017-2021) – refer to Figure 113.
The beach grew at about +1 to +2 feet per year along
most of its stretch, with higher growth rates (+2 to +3
feet per year) near WI06. The average beach change
rate +1.4 feet per year, up significantly from -0.3 feet
per year in 2019. Note that the rate from 2019 was
based on one year of change only.
Mean Dry Beach Width (2017-2021) – refer to
Figure 114. The narrowest mean dry beach, less than
20 feet, was adjacent to the seawall in the southeastern

Figure 112. Dune changes (2007-2021) along Willard Beach, South Portland.
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Figure 113. Beach changes (2017-2021) along Willard Beach, South Portland.

Figure 114. Mean dry beach widths (2017-2021) along Willard Beach, South Portland.
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Figure 115. Dry beach width changes (2020-2021) along Willard Beach, South Portland.

corner of the beach. Dry beach was about 40 to 50 feet
along the majority of the beach, decreasing slightly in
the northeastern end. The widest dry beach was near
the main beach entrance. The mean dry beach width
along natural dune areas was 49.8 feet, about the same
as 49.1 feet in 2019. Along walled areas, the mean dry
beach width was 21.8 feet, up significantly from 9.9
feet in front of seawalls. The average dry beach was
46.9 feet, up from 45.5 feet in 2019.
Dry Beach Width Change (2020-2021) – refer to
Figure 115. Dry beach width change from 2020 to
2021 along the southern section of the beach (south of
WI03) was slightly positive, up to about 5 feet, with a
pocket of larger dry beach loss (likely due to dune
restoration activities) on either side of WI03. North of
this, the beach gained about +5 to +10 feet until just
north of WI06. Along natural dune areas, the dry beach
width change was +2 feet, positive but down from +6.6
feet in 2019. Along walled areas, it was +3.4 feet, the
same as +3.3 feet in 2019. The average dry beach
change was +2.1 feet, positive but down from +6.2 feet
in 2019.
MBMAP Summary – Willard Beach, South Portland
Dunes (2007-2021) generally grew or were stable
along most of the beach, with some loss at the northern
end. Beach change (2017-2021) was positive along the

entire beach. Dry beach width changes in 2020-2021
were generally positive, with a pocket of pronounced
erosion on either side of the bath house/snack shack.
State of Maine Beach Profiling Changes
There are 3 currently monitored profiles at Willard
Beach. WI01 is located at the southern end of the beach
in a seawall. WI03 is located at the beach entrance
(central) in the wooden deck of the snack bar. WI06 is
located in a bedrock outcrop at the northern end of the
beach. Profile monitoring for this analysis began in
2018.
WI01 (Figure 116) exhibits no dune volume and
tiny volumes (less than 5 cubic meters) in the berm.
Beach volumes are highest (140 cubic meters) in April
and lowest during the summer months (115 cubic
meters), indicating offshore transport in the winter and
onshore in the summer. In 2021, dune volumes remained at 0, while berm volumes above average.
WI03 (Figure 117) exhibits a relatively large
volume of sediment above the HAT (“dune”), from 160
to 180 cubic meters, with low values in March and
highs in May to August. Berm volumes range from 20
to 35 cubic meters, with highs in late fall/early winter
and lows during the summer months. The beach
volumes are around 70 to 85 cubic meters, with highs in
mid-summer and lows in September and February. In
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Figure 116. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the
2021-2022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive
delta values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below
seasonal averages.

Figure 117. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the
2021-2022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive
delta values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below
seasonal averages.
86

State of Maine’s Beaches 2022

Figure 118. Seasonal volumetric averages for the dune (green), berm (orange) and beach (blue) in a line plot. Data from the
2021-2022 season are shown as deviations, or delta, in comparison to long-term seasonal averages for the same features. Positive
delta values mean 2021-2022 values were above seasonal averages, while negative values mean 2021-2022 values were below
seasonal averages.

Table 12. Comparison of average values from 2021-2022 with long-term averages show that WI01 underwent gains in the berm
(over 150%, though the berm volume is very small to begin with) over long-term averages. WI03 underwent volumetric gains
but within 10% of long-term averages, while WI06 saw substantial gains in the volume of sediment above the HAT (the “dune”).

2021, dune volumes were above average throughout the
year. Berm volumes were very near average, and beach
volumes were slightly above average. There was no
data available from 2022.
WI06 (Figure 118) exhibits comparatively low
beach, dune, and berm volumes. Dune volumes (there
is no “dune” per se here) range from 15 to 40 cubic
meters, with highs in the summer months and lows in
February. Berm volumes range from 20 to 40 cubic
meters as well, with highs in October to December, and
lows in August to September. Beach volumes are
slightly larger, between 40 and 55 cubic meters, with

lows during the summer months (June to October) and
highs in the winter months. In 2021, dune volumes
were well above average throughout the year, while
berm volumes were slightly above average. Beach
volumes, however, were slightly below average.
SMBPP Summary – Willard Beach, South Portland
At the western end of the beach, WI01 saw marked
increased in berm volume over long-term averages in
2021-2022, likely related to a shift of sediment to the
western end of the beach. The central section saw little
change in volumes, while the eastern end of the beach
saw significant dune volume increase when compared
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with long-term averages.
Chebeague Island Beaches
Several beaches on Chebeague Island were added
to MBMAP in 2020. These include Indian Point,
Chandler Cove, Sandy Point, and Roses Point. Indian
Point is a sandy spit system bound by bedrock, while
Chandler Cove is a small sandy beach bound by
bedrock headlands. Sandy Point is a sandy beach
system on the eastern end of the island. Roses Point is a
sandy beach bound by headlands on either side. Three
of these beaches (Indian Point, Sandy Point, and Roses
Point) are part of the US Fish and Wildlife Service’s
Coastal Barrier Resources Area (CBRA).
Maine Beach Mapping Changes – Indian Point and
Chandler Cove, Chebeague Island
Dune Change (2020-2021) – refer to Figure 119.
Along Indian Point, dunes along the western portion of
the spit at Indian Point eroded at about -1 to -2 feet per
year, while at the southern end of the spit, dunes grew
between +6 to +14 feet per year. East of this, the dunes
adjacent to the seawall eroded at up to -20 feet per year.
Although there is significant loss and gain along
different portions of the beach, the average dune change
rate was +0.1 feet per year, indicating overall stability.
At Chandler Cove, dunes underwent slight growth of
around +2 feet per year along its western end, with loss

at its center of up to -4 feet per year. However, at its
eastern end, the dunes grew dramatically, up to over
+10 feet per year. This indicates a general west to east
transport of sediment. The average dune change rate
was +2.6 feet per year.
Beach Change (2020-2021) – refer to Figure 120.
Along Indian Point, the beach along the western end of
the spit area underwent loss of -2 to -4 feet per year,
with a section at the point losing up to over -14 feet per
year. Around the corner of the spit, the beach grew
dramatically, averaging about +12 feet per year but with
pockets of greater both. Adjacent to the seawalls, the
beach eroded at up to -14 feet per year. The average
beach change rate was +1.7 feet per year. At Chandler
Cove, the beach in the western end of the beach underwent growth of up to +10 feet per year, while the central
portion lost up to about -6 feet per year. The eastern
end of the beach also saw growth of up to over +10 feet
per year. The average beach change rate was +3.5 feet
per year.
Mean Dry Beach Width (2020-2021) – refer to
Figure 121. Mean dry beach widths along Indian
Point’s western portion of the spit are narrow, less than
20 feet. At the spit, they increase to almost 100 feet and
narrow rapidly to the east to around 40 feet. Along the
seawall, the mean dry beach was generally 20 feet or
less. Dry beach along natural dune areas was 41.8 feet,

Figure 119. Dune changes (2020-2021) along Indian Point and Chandler Cove, Chebeague Island.
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Figure 120. Beach changes (2020-2021) along Indian Point and Chandler Cove, Chebeague Island.

Figure 121. Mean dry beach widths (2020-2021) along Indian Point and Chandler Cove, Chebeague Island.
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Figure 122. Dry beach width changes (2020-2021) along Indian Point and Chandler Cove, Chebeague Island.

Figure 123. Dune changes (2020-2021) along Sandy Point, Chebeague Island.
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while along seawalled areas it was 19.7 feet. The
average mean dry beach was 33.8 feet. Along Chandler
Cove, the dry beach averages around 20 to 30 feet,
widest (over 40 feet) in its eastern end. The average
mean dry beach was 24.7 feet.
Dry Beach Width Change (2020-2021) – refer to
Figure 122. Along Indian Point, dry beach widths
decreased very slightly along the western portion of the
spit, with one section over -10 feet. West of this, dry
beach generally increased. Dry beach width change
along natural dune areas was +2.1 feet, while along
seawalled areas it was +1.2 feet. The average was +1.8
feet. Along Chandler Cove, dry beach widths increased
up to +10 feet in the western portion of the beach, while
it decreased in width by up to 15 feet along its eastern
end. The average dry beach width change was +1.6
feet.
MBMAP Summary – Indian Point and Chandler
Cove, Chebeague Island
Dune changes (2020-2021) showed loss along the
outer portion of the spit and along the edge of the
seawalls along Indian Point, with growth of the inner
portion of the spit. Along Chandler Cove, dune loss
occurred in the central portion of the beach, with growth
at the eastern end. Beach change (2020-2021) showed
loss along the outer spit and against the seawalls at
Indian Point, with beach growth on the inner spit.

Chandler Cove generally grew except for a pocket of
erosion along its central section. Dry beach width
changes were generally positive except for along the
outer spit at Indian Point, and along the eastern section
of Chandler Cove.
Sandy Point, Chebeague Island
Dune Change (2020-2021) – refer to Figure 123.
Dunes along Sandy Point underwent erosion, with the
highest losses along the central portion of the beach,
reaching -8 to -10 feet per year. The average dune
change rate was -4.1 feet per year.
Beach Change (2020-2021) – refer to Figure 124.
Opposite of dune changes, the beach change was
dominantly positive, with growth of +8 to +12 feet per
year along the beach’s western side, pockets of beach
loss of up to -5 feet per year at its point (center), and
growth of up to +10 feet per year along its northern end.
The average beach change rate was +5.1 feet per year.
Mean Dry Beach Width (2020-2021) – refer to
Figure 125. Mean dry beach widths along Sandy Point
is very consistent, generally between 20 and 30 feet,
narrowest at its western end (15 feet). The average
mean dry beach was 26.2 feet.
Dry Beach Width Change (2020-2021) – refer to
Figure 126. Dry beach widths increased consistently
along the entire beach, from about +5 to almost +20
feet. The average dry beach width change was +10.5

Figure 124. Beach changes (2020-2021) along Sandy Point, Chebeague Island.
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Figure 125. Mean dry beach widths (2020-2021) along Sandy Point, Chebeague Island.

Figure 126. Dry beach width changes (2020-2021) along Sandy Point, Chebeague Island.
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feet.
MBMAP Summary – Sandy Point, Chebeague Island
Sandy Point saw pronounced dune erosion along
most of its stretch, while the beach grew along its
southwestern and northeastern portions, with loss in the
center in 2020-2021. Dry beach width changes were
positive along the entire beach from 2020 to 2021.
Roses Point, Chebeague Island
Dune Change (2020-2021) – refer to Figure 127.
Dunes along Roses Point underwent isolated erosion at
the southern and northern ends, and extensive growth
along its central portion. Note that the pocket beach
north of the pier was not surveyed. The average dune
change rate was -+2.1 feet per year.
Beach Change (2020-2021) – refer to Figure 128.
Beach change was dominantly positive, with a small
pocket of beach erosion (-2 feet per year) at the point’s
southern end. Growth was highest at the pocket of the
beach at its northern end, reaching over +6 feet per year.
The average beach change rate was +2.1 feet per year.
Mean Dry Beach Width (2020-2021) – refer to
Figure 129. Mean dry beach widths along Roses Point
were very consistent, generally around 20 feet for its
central and southern ends, and up to and slightly greater
than 30 feet at its northern end. The average mean dry
beach was 23.0 feet.

Dry Beach Width Change (2020-2021) – refer to
Figure 130. Dry beach widths increased along the
beach’s southernmost and northernmost ends and
decreased along the center of the beach. Note that the
pocket beach north of the pier was not surveyed. The
average dry beach width change was -0.2 feet.
MBMAP Summary – Roses Point, Chebeague Island
Roses Point saw dune erosion at its southern and
northern ends, with growth in the middle. Beach
change was positive except for a pocket of loss at the
southern end of the beach. However, dry beach changes
from 2020 to 2021 showed loss along the central portion
of the beach, and gains at its northern end.
Small Point Beach, Phippsburg
Bound by the Sprague River in the west and the
Morse River in the east, Small Point Beach is a natural
beach/dune system with a rocky headland about 2/3 up
the beach. For this report, we use the headland in the
middle of the beach to separate the beach into two
distinct cells – Small Point West and Small Point East.
There are no beach profiles at Small Point Beach.
Maine Beach Mapping Changes
Dune Change (2011-2021) – refer to Figure 131.
Dunes along the Small Point West, nearest the spit at
the Sprague River grew from 5 to 10 feet per year, then

Figure 127. Dune changes (2020-2021) along Roses Point, Chebeague Island.
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Figure 128. Beach changes (2020-2021) along Roses Point, Chebeague Island.

Figure 129. Mean dry beach widths (2020-2021) along Roses Point, Chebeague Island.
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Figure 130. Dry beach width changes (2020-2021) along Roses Point, Chebeague Island.

Figure 131. Dune changes (2011-2021) along Small Point Beach, Phippsburg.
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Figure 132. Beach changes (2017-2021) along Small Point Beach, Phippsburg.

Figure 133. Mean dry beach widths (2017-2021) along Small Point Beach, Phippsburg.
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Figure 134. Dry beach width changes (2020-2021) along Small Point Beach, Phippsburg. Note there is a lack of data in certain
sections of the beach because the 2020 shoreline could not be surveyed.

eroded slightly for a short stretch. Along the main
portion of the beach, dunes slightly eroded (-1 foot per
year) along the western portion of the beach and grew
between +2 and +3 feet per year to near the rocky
headland. The average dune change rate for Small
Point West was +1.0 feet per year. East of the headland
(Small Point East), dune growth was slight until near the
spit at the Morse River, where dunes grew upwards of
+60 feet per year. Around the corner, inside the Morse
River, dune growth lessened but stayed positive. The
average dune change rate for Small Point East was
+12.8 feet per year. The average dune change for
Small Point was +4.3 feet, the same as 2019.
Beach Change (2017-2021) – refer to Figure 132.
Along Small Point West, a pocket of beach loss exceeded -40 feet per year, but east of this, the beach grew
along most of its western end at +5 to +10 feet per year.
Along its central section, the beach underwent minor
erosion and growth, with growth increasing to near +10
feet at the cell’s eastern end, near the headland. The
average beach change rate for Small Point West was +5
feet per year. In Small Point East, beach growth was
dominant, increasing dramatically to 200 feet at the
Morse River spit. Inside the Morse, the beach receded
at up to -20 feet per year. The average beach change
rate for Small Point East was +19.4 feet per year. The

average beach change rate for Small Point was +9.2
feet (there was no data in 2019).
Mean Dry Beach Width (2017-2021 – refer to
Figure 133. Along Small Point West, the mean dry
beach inside the Sprague River was narrow but increased to over 200 feet at the Sprague River spit. East
of this, the beach narrowed to about 60 feet before
increasing to a consistent 80 to 100 feet until near the
headland, where it increased to over 150 feet. The
average dry beach width for Small Point West was 91.7
feet. Along Small Point East, the dry beach was about
100 feet wide and increased dramatically towards the
Morse River spit, reaching over 400 feet wide. Inside
the Morse River, dry beach width narrowed rapidly to
less than 20 feet. The average dry beach width for
Small Point East was 121.7 feet. The average mean dry
beach width for Small Point was 100.1 feet, slightly up
from 96.7 feet in 2019.
Dry Beach Width Change (2020-2021) – refer to
Figure 134. Along Small Point West, inside the
Sprague River, dry beach change was highly erosive,
decreasing by -20 to -60 feet. Around the corner, the
dry beach increased at a consistent +40 to +50 feet,
before narrowing to around +20 to +30 feet to the east.
Note that dry beach width change could not be calculated for sections of this cell (mostly its central portion)
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due to data dropouts during surveying. At its eastern
end, dry beach change was around +20 to +30 feet to
near the headland. The average dry beach width change
for Small Point West was +28.1 feet. Along Small Point
East, beach growth was about +10 feet near the headland, decreasing to the east before increasing to over
+50 feet near the spit. Just inside the spit, the dry beach
decreased by up to almost -200 feet. The average dry
beach width change for Small Point East was -8.6 feet.
The average dry beach width change for Small Point
was +13.0 feet (there was no data in 2019).
MBMAP Summary – Small Point Beach, Phippsburg
Dune change (2011-2021) showed slight erosion
along the western portion of the beach, with growth to
the headland. Dune growth was most pronounced at the
eastern end of the beach, near the spit. Beach change
(2017-2021) showed loss at both the Sprague and Morse
Rivers, but growth along most of the beach except for a
small pocket in the center. Growth was concentrated at
the Morse river spit. Dry beach change from 2020 to
2021 showed loss at both spits, and growth along the
majority of the beach.
Popham Beach, Phippsburg
Popham Beach is a large beach complex stretching
from the Morse River in the west to the Kennebec River
in the east, with several distinct beach sections with
different characteristics. West Beach is a spit near the
Morse River; Center Beach, which is divided into
Center Beach West and Center Beach East, stretches
along the bank to just north of the parking area; the Spit
Area extends along the beach adjacent to the main bath
house and parking area; East Beach is located just to the
east, as the orientation of the beach changes, and
extends to a private seawall; Hunnewell Beach extends
from this seawall to the east to near the turn inside the
Kennebec River tidal inlet; and Riverside Beach extends
up along the Kennebec River to Fort Popham. Each of
these beach sections will be discussed below separately.
There are no beach profiles at Popham Beach.
Maine Beach Mapping Changes
Dune Change (2007-2021) – refer to Figure 135.
West Beach – Dunes continued to erode at extremely high rates of up to over 100 feet per year, decreasing
to the east to between -5 to -10 feet per year, and
transitioning to a section of high dune growth near the
transition to Center Beach West. The average for this
stretch of beach was -2.3 feet per year, still negative but
up significantly from -17.1 feet per year in 2019.
Center Beach – Center Beach West had dune loss
less than -5 feet per year except for near its eastern end
(at the transition to Center Beach East), where it gained
about 1 foot per year. The average for Center Beach
West was -1.5 feet per year. Along Center Beach East,
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slight dune gains at its western end transitioned to large
amounts of dune loss, exceeding -10 feet per year near
the transition to the Spit Area. The average for Center
Beach East was -4.1 feet per year. The overall average
for Center Beach was -3.2 feet per year, up slightly
from -3.8 feet per year in 2019.
Spit Area – Unlike the 2019 report which saw
extensive dune loss in the spit area, the dune gained
upwards of +5 to over +10 feet per year. The average
for the Spit Area was +6.5 feet per year, up significantly from -19.2 feet per year in 2019.
East Beach – Along East Beach, dune erosion
continued at high rates, between -5 to -7 feet per year at
the western end of the beach and was most pronounced
at the eastern end of the beach, reaching -10 feet per
year near the seawall. The average for East Beach was
-6.6 feet per year, still negative but up from -9.9 feet
per year in 2019.
Hunnewell Beach – Transitioning to Hunnewell
Beach, east of the seawall dune erosion was generally
less than -3 feet per year until near the curve along the
Kennebec River, where erosion was much more pronounced, increasing to -10 to -20 feet per year. The
average Hunnewell Beach was -4 feet per year, still
negative but up from -5.3 feet per year in 2019.
Riverside Beach – Along Riverside, the dunes grew
along most of Riverside beach at about 2 to 5 feet per
year, decreasing slightly near where the shoreline takes
a jog to the west (near where the pilings were located).
The average for Riverside Beach was +2.1 feet per
year, positive but down from +3.4 feet per year in
2019.
Beach Change (2017-2021) – refer to Figure 136.
West Beach – The beach near the inside spit of the
Morse River grew only slightly, while the beach to the
west grew dramatically, increasing by 140 to over 160
feet per year. To the east, this deceased to about +60
feet per year at the transition to Center Beach West.
The average for West Beach was +83.1 feet per year, up
significantly from -1.1 feet per year in 2019.
Center Beach – Along Center Beach West, beach
growth was consistent, around +60 feet per year. The
average for Center Beach West was +69.2 feet per year.
Along Center Beach East, beach growth increased again
to over +120 feet per year, but rapidly transitioned to
heavy erosion of up to -70 feet per year to the east. The
average for Center Beach East was +70.1 feet per year.
The overall average for Center Beach was +69.8 feet,
up significantly from +3.5 feet per year in 2019.
Spit area – Along the spit, the beach eroded at its
western end at about -20 feet per year, then at the curve
of the spit, grew at about +40 feet per year before
decreasing to near 0 at the transition to East Beach. The
average for the Spit Area was -14.1 feet per year, down
significantly from +18.4 feet per year in 2019.
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East Beach – Along East Beach, the beach eroded
along most of its stretch at about -5 feet per year or less.
The average for East Beach was -2.2 feet per year,
negative but up significantly from -4.6 feet per year in
2019.
Hunnewell Beach – Along the seawall, the beach
eroded on average about -5 feet per year. East of this,
beach loss was minimal for a long stretch until closer to
Riverside Beach, where it increased to about -10 feet
per year. The average for this stretch of beach was -3.6
feet per year, negative but up significantly from -47.8
feet per year in 2019.
Riverside Beach – Transitioning from Hunnewell
Beach, the beach eroded at about -10 feet per year
before turning positive at the location of bar that has
been welding onto the beach (just inside the River).
North of this, beach erosion occurred, but at relatively
low rates, with small pockets of accretion and erosion.
Erosion was more pronounced (up to -20 feet per year)
near Fort Popham. The average for Riverside Beach
was -1.9 feet per year, negative but up significantly
from -26.2 feet per year in 2019.
Mean Dry Beach Width (2017-2021 – refer to
Figure 137.
West Beach – The mean dry beach at the western
end of West Beach was very wide, at or over 350 feet,
while along the inside of the spit, was relatively narrow,

about 50 feet in width. To the east, the beach widened
again to over 350 feet before narrowing to about 150
feet at the transition to Center Beach West. The
average dry beach width for West Beach was 203.8 feet,
up significantly from 102.7 feet in 2019.
Center Beach – Along Center Beach West, the
mean dry beach was narrowest at its western end (about
130 feet) and increased to over 200 feet wide at its
eastern end. The average mean dry beach width for
Center Beach West was 206 feet. Along Center Beach
East, the beach widened further, up to 650 feet. The
average mean dry beach width Center Beach East was
418.9 feet. The average mean dry beach width for
Center Beach overall was a staggering 340.7 feet, up
significantly from 11.1 feet in 2019.
Spit Area – The mean dry beach continued to be
extremely wide (400 feet or more) but narrowed to the
east to around 150 feet. The average mean dry beach
width for the Spit Area was 467 feet, down significantly
from 733.5 feet in 2019.
East Beach – Around the corner from the spit area,
the dry beach reduced dramatically, but remained a
consistent 125 to 150 feet wide to near the seawall. The
average mean dry beach width along East Beach was
144.7 feet, up slightly from 141.2 feet in 2019.
Hunnewell Beach – Along Hunnewell Beach,
starting at the seawall, the dry beach was just above 50

Figure 135. Dune changes (2007-2021) along Popham Beach, Phippsburg.
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Figure 136. Beach changes (2017-2021) along Popham Beach, Phippsburg.

Figure 137. Mean dry beach widths (2017-2021) along Popham Beach, Phippsburg.
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Figure 138. Dry beach width changes (2020-2021) along Popham Beach, Phippsburg.

feet, increasing to over 150 feet to the east before
narrowing down to 100 then around 75 feet at its eastern
end (near the transition to Riverside Beach). Along
natural dune areas, the mean dry beach width was
108.7 feet, down from 125.9 feet in 2019. Along walled
areas, the mean dry beach was 58.6 feet, down from
65.2 feet in 2019. The average mean dry beach for all
of Hunnewell Beach was 103.6 feet, down from 109.2
feet in 2019.
Riverside Beach – Starting at around 75 feet, the
beach widened to over 150 feet around the cornter, then
narrowed to about 120 feet for about half of Riverside
Beach. At the jog in the shoreline (near the pilings), the
dry beach decreased to less than 50 feet before increasing to around 70 feet to the north, near Fort Popham.
The average mean dry beach along Riverside Beach
was 95.5 feet, up from 89.1 feet in 2019.
Dry Beach Change (2020-2021) – refer to Figure
138.
West Beach – The dry beach lost around 50 feet
near the Morse River, then underwent small changes in
either direction until near the transition to Center Beach,
where it gained over 450 feet in width. The average dry
beach width change along West Beach was +93.2 feet,
up significantly from -91.1 feet in 2019.
Center Beach – Along Center Beach West, the dry
beach had gains of around 50 feet at its western end

before transitioning beach loss of about -50 feet near its
border with Center Beach East. The average dry beach
width change for Center Beach West was -50.8 feet.
Along Center Beach East, dry beach loss was massive,
reaching over -450 feet, but decreasing to around -100
feet near the Spit Area. The average dry beach width
change for Center Beach East was -348.3 feet. The
overall average for Center Beach was -238.3 feet, down
significantly from +6.1 feet in 2019.
Spit Area – The dry beach lost -50 to -100 feet
along this stretch. The average dry beach change for
the Spit Area was -76.6 feet, down significantly from 8.6 feet in 2019.
East Beach – Around the corner at East Beach (to
the seawall), the dry beach lost beach by about -50 feet,
lessening slightly to the eastern end of the beach. The
average dry beach change for East Beach was -58.5
feet, down significantly from +13.3 feet in 2019.
Hunnewell Beach – Along Hunnewell Beach
(starting at the seawall), the dry beach lost width by
about -30 feet, before transitioning to beach growth of
about +50 to +75 feet along the rest of the beach. The
average for the natural dune portion of Hunnewell
Beach was +49.5 feet, up significantly from -46.2 feet
in 2019. Along the walled portion of Hunnewell Beach,
the beach lost -30.6 feet in width, negative but up from
-49.3 feet in 2019. The overall change along Hunnewell
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Beach was +40.5 feet, up significantly from -46.8 feet.
Riverside Beach – Along Riverside, the dry beach
mostly grew between +50 and +100 feet except for a
pocket of beach just inside the river, which lost over -50
feet of beach. Dry beach growth lessened to the north,
closer to Fort Popham, and turned to loss of up to -20
feet. The average dry beach change for Riverside
Beach was +36.8 feet, up significantly from -15.7 feet
in 2019.
MBMAP Summary – Popham Beaches, Phippsburg
Dune changes (2007-2021) showed extensive loss
at the western end of the beach, with rhythmic pockets
of gain and loss along Center Beach to the spit area.
Along East Beach was consistent dune loss. East of
this, along Hunnewell Beach, dune loss dominated, with
the loss becoming pronounced near the Kennebec River.
Along Riverside Beach, the dunes grew. Beach change
(2017-2021) showed large gains along Center Beach,
losses at the spit, and small losses along most of East
Beach and Hunnewell Beach. Along Riverside, rhythmic pockets of loss and gain dominated. Dry Beach
width changes from 2020 to 2021 showed little change
along the western side of West Beach, but massive
growth to the east. Center Beach was dominated by
massive dry beach loss, which continued along most of
East Beach. Hunnewell and Riverside Beaches had

gains in dry beach width.
Reid State Park, Georgetown
Reid State Park includes three distinct sections of
beach – Little River, Half-Mile Beach, and Mile-Stretch
Beach. There are no beach profile locations currently
monitored at Reid State Park Beach.
Maine Beach Mapping Changes
Dune Change (2007-2021) – refer to Figure 139.
Little River – Inside the Little River inlet spit,
dunes grew less than 1 foot per year, with a pocket of
erosion exceeding -6 feet per year. South of this, the
dunes grew about +4 to +6 feet per year, with growth
greatest (up to +10 feet per year) near the spit. The
average dune change rate for Little River was +1.4 feet
per year, up significantly from -0.2 feet per year in
2019.
Half-Mile Beach – Dunes along this stretch grew at
about +1 to +4 feet per year but eroded near the rocky
headland of Todd’s Point, consistent with 2019 reporting. The average dune change rate for Half-Mile Beach
was +1.7 feet per year, positive but down from +3.0
feet per year in 2019.
Mile-Stretch Beach – Dunes along the western end
of Mile Stretch grew +1 to +2 feet per year, then
transitioned into an area of slight dune loss, less than -1

Figure 139. Dune changes (2010-2021) along Reid State Park, Georgetown.
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Figure 140. Beach changes (2017-2021) along Reid State Park, Georgetown.

Figure 141. Mean dry beach widths (2017-2021) along Reid State Park, Georgetown.
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Figure 142. Dry beach width changes (2020-2021) along Reid State Park, Georgetown.

foot per year. East of this, the dune grew between +1
and +2.5 feet per year to near Griffith Head. The
average for this stretch of beach was +1.0 feet per year,
positive but down slightly from +1.3 feet per year in
2019.
Beach Change (2017-2021) – refer to Figure 140.
Little River – Inside the Little River inlet spit, the
beach eroded and grew episodically until near its end,
where it grew over +50 feet per year. The average
beach change rate for Little River was +6.4 feet,
positive but down from +7.9 feet in 2019.
Half-Mile Beach – Near the spit, the beach grew
about +15 feet per year, lowering to about +5 feet per
year. East of this, the entire beach grew up to about +10
to +12 feet per year, with the area of highest growth
(over +20 feet per year) near Todd’s Point. The average
for this stretch of beach was +10.6 feet per year, up
significantly from -49.0 feet per year in 2019.
Mile-Stretch Beach – Along Mile Stretch, beach
change was positive, with +10 feet per year at its
western end, decreasing to less than +5 feet per year,
and increasing steadily to over +20 feet per year near its
eastern end at Griffith Head. This is indicating a
general west-to-east sediment transport direction. The
average beach change rate for Mile-Stretch Beach was
+11.7 feet per year, up significantly from -9.6 feet per
year in 2019.
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Mean Dry Beach Width (2017-2021) – refer to
Figure 141.
Little River – Most of the beach inside Little River
has widths of less than 20 feet, increasing to about 60
then over 300 feet near the spit. The average mean dry
beach width for Little River was 34.7 feet, down from
49.0 feet in 2019.
Half-Mile Beach – The dry beach was very consistent between 100 and 130 feet, narrowing to about
100 feet near Todd’s Point. The average mean dry
beach width for Half-Mile Beach was 117.4 feet, up
from 107.2 feet in 2019.
Mile-Stretch Beach – The beach was narrowest at
its western end at about 70, increasing in width to about
80 to 90 feet along most of its length until closer to
Griffith Head, where it widened to over 150 feet. The
average mean dry beach width for Mile-Stretch Beach
was 108.2 feet, about the same as 110.9 feet in 2019.
Dry Beach Change (2020-2021) – refer to Figure
142.
Little River – Inside the inlet, the dry beach grew
over 80 feet, while closer to the mouth of the inlet, it
lost over 50 feet in width. Near the spit, it grew over 60
feet. The average dry beach change for Little River was
+19.0 feet, up from +10.4 feet in 2019.
Half-Mile Beach – Near Little River, the dry beach
gained about 10 feet, lessening towards the middle of
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the beach. To the east, closer to Todd’s Point, the dry
beach increased by over +80 feet. The average dry
beach width change for Half-Mile Beach was +17.6
feet, up significantly from -32.7 feet in 2019.
Mile-Stretch Beach – Contrary to 2019, the western
third of the beach had dry beach loss from -10 to -30
feet, while the eastern two-thirds gained dry beach
width up to about +30 feet. This indicates a shift of
beach sand from west to east. The average dry beach
width change for Mile-Stretch Beach was +14.1 feet, up
significantly from -1.6 feet in 2019.
MBMAP Summary – Reid State Park, Georgetown
Dune changes (2010-2021) showed loss along the
inside of Little River, and gains along the spit, HalfMile Beach, and along most of Mile-Stretch Beach, with
some erosion along its western end. Beach changes
(2017-2021) showed some slight losses along Little
River, but very positive beach growth along the rest of
the beach. Dry beach width changes from 2020 to 2021
showed large pockets of loss and gain at Little River,
growth along Half-Mile Beach (most at its eastern end),
and loss along the western third of Mile-Stretch Beach,
with growth along the rest.
Pemaquid Beach, Bristol
Pemaquid Beach includes two pocket beaches

separated by a small headland. There are no beach
profiles at Pemaquid Beach.
Dune Change (2017-2021) – refer to Figure 143.
The pocket beach to the west saw dune growth, mostly
less than +1 foot per year, but pockets exceeding +2 feet
per year. The eastern pocket saw slight dune erosion at
its western end, but dune growth along the majority of
the beach, most pronounced near the headland to the
east. The average dune change rate for the beach was
+1.2 feet per year, up significantly from +0.1 feet per
year in 2019.
Beach Change (2017-2021) – refer to Figure 144.
Beach changes in the western pocket were mostly
negative, opposite of findings in 2019, with erosion of
about -1 to -2 feet per year. In the eastern pocket beach,
the beach eroded at -4 to -5 feet per year at its western,
with erosion lessening to the east (to less than -1 foot
per year), though erosion increased near the headland in
the east. The average beach change rate was -2.1 feet
per year, down from +0.5 feet per year in 2019.
Mean Dry Beach Width (2017-2021) – refer to
Figure 145. In the pocket beach to the west, mean dry
beach widths were relatively consistent around 40-55
feet, narrowest at the western end of the beach. Dry
beach was widest along the eastern pocket beach at its
western end (almost 90 feet), narrowing to about 60-70
feet in the central portions of the beach. The beach

Figure 143. Dune changes (2017-2021) along Pemaquid Beach, Bristol.
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Figure 144. Beach changes (2017-2021) along Pemaquid Beach, Bristol.

Figure 145. Mean dry beach widths (2017-2021) along Pemaquid Beach, Bristol.
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Figure 146. Dry beach width changes (2020-2021) along Pemaquid Beach, Bristol.

narrowed to the east, reaching a low of 20 feet near the
headland. The average mean dry beach width was 56.5
feet, about equal to but slightly down from 61.5 feet in
2019.
Dry Beach Change (2020-2021) – refer to Figure
146. No data was collected in the western pocket due to
access. In the eastern pocket, the dry beach increased
along almost the entire beach, with growth of about +10
feet in the western end, and +20 to +30 feet in the
central portion of the beach. Dry beach width increased
by about +10 to +20 feet until near the headland, where
it decreased by -10 to -20 feet. The average dry beach
width change was +13.9 feet, up significantly from
+0.5 feet in 2019.
MBMAP Summary – Pemaquid Beach, Bristol
Dune change (2017-2021) was positive along most
of the beach while beach change was negative. However, dry beach width changes from 2020 to 2021 showed
marked gains along most of the beach except for its
eastern end.
DISCUSSION OF MBMAP AND SMBPP DATASET LIMITATIONS
Limitations in monitoring techniques and datasets
It’s important to note that MBMAP shoreline

change data documented the changes in the seaward
extent of the vegetation line and mean high-water line
along the surveyed beach. This technique captures the
changes in the dune, either seaward growth or landward
erosion, while monitoring the mean high-water line
indicates changes to the edge of the “beach”. Limitations in these techniques include the fact that the
position of the vegetation line can be influenced by
human activities such as dune restoration or planting,
while the mean high-water line can be influenced by
beach nourishment activities.
From the standpoint of analyzing dry beach widths
and dry beach width changes, typically a wider dry
beach indicates a more dissipative capacity for the
beach to break up wave energy before it reaches the
dune or seawall. The narrower mean dry beach widths
typically occur in areas of seawalls or beaches with
limited sand supply. The dry beach width change
metric (from the previous year) indicates whether the
beach grew or receded in response to events of the
previous year (e.g., storm events). It most typically will
be influenced by what is happening at the seaward edge
– at the mean high-water line, whether it is moving
landward or seaward. However, mean dry beach width
and dry beach width change can be also be influenced
by changes in the position of the edge of the dune. For
example, if a dune is growing seaward and the mean
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high-water line is stationary along a section of beach,
this could result in a negative dry beach width change
from the previous year. In other words, the dry beach
was narrower because of the seaward movement of the
vegetation line.
In terms of SMBPP data, calculation of volumes
along the profile (e.g., dune, berm, and beach volumes)
is dependent upon volumes of sediment between certain
profile elevations. For the “dune”, this meant calculating the average volume (per linear width of 1 meter)
along the profile between the highest astronomical tide
and the starting pin. In many cases, this includes
volume of sediment stored in a vegetated dune. However, for many profiles that start in a seawall as opposed to
a “dune” (e.g., LS01, OG07, WE00, WE02, DI03, DI05,
GO01, GO02, GO03, GO4, GR04, FR04, HI01, HI02,
WI01), a volume of sediment exists above the highest
astronomical tide even though it is not vegetated. This
is classified as “dune”. Another limitation is the
calculation of “beach” volume. This is defined as the
volume of sediment between the mean lower low water
and the mean high water. Profile data has been clipped
at the mean lower low water contour (approximately 1.5 m NAVD88); however, many profiles don’t actually
extend all the way down to MLLW and are stopped
before this contour. Thus, beach volumes may not
reflect the total volume of sediment available to the
beach system. In addition, because profiles are stopped
at different lengths from MLLW, comparison between
profiles in terms of beach volumes may be problematic.
Temporal limitations of MBMAP and SMBPP
datasets
For MBMAP data, the dune change dataset was
generally the most robust from a time-span component
standpoint, spanning from 2007 (in most cases) through
2021. The beach change dataset generally has data
from 5 years, from 2017 to 2021. Thus, changes
observed may not reflect the longer-term changes
observed in the dune dataset. Similarly, mean dry beach
width data is from 2017 to 2021. Beach change and
mean dry beach width data from the 2019 report only
inspected data from 2017 to 2018, so only one year of
data. This should be considered in comparison of data
in this report with data from the 2019 report. Finally,
dry beach width change data is only calculated from the
previous year. Thus, this report compares dry beach
width changes from 2020 to 2021 with dry beach width
changes from 2017 to 2018 calculated in our 2019
report. These changes only reflect short-term conditions
occurring at a beach.
For SMBPP data, profile data analyzed for this
report generally extended back to 2007. This year was
chosen as a starting point for analysis because it
coincides with the beginning of dune mapping as part of
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MBMAP, and also coincides generally with a “low
point” of profile data from the 2007 Patriots’ Day Storm
(April 2007). Many profiles have data going back to
2001 or even 1999; however, over the years, changes in
profile locations (starting points) complicates data
analysis, especially prior to 2007. At some profiles,
data collection was initiated in subsequent years. For
example, data collection at West Grand Beach began in
2013; thus, this beach does not have the temporal
dataset of other profiles (e.g., Long Sands Beach began
in 2007). This of course influences the long-term
monthly average volume calculations made in this
report. Finally, although volunteers attempt to collect
data on a monthly basis at each profile, there are many
months where no data was collected due to a variety of
circumstances. This will impact the average volumetric
calculations for the beach features (dune, berm, and
beach).
DISCUSSION OF MAINE BEACH MAPPING
PROGRAM RESULTS
In the 2019 report, for each beach section, we
derived values for average dune change rates, average
beach change rates, mean dry beach widths, and dry
beach width changes and compared them with overall
state averages for each feature. We described these as
being above, about equal to, or below state averages and
assigned the colors of green, yellow, and red, respectively. In this year’s report we will compare dune
change, beach change, mean dry beach width, and dry
beach width change with values derived in the 2019
report, however, we also provide information related to
how each beach relates to the overall state averages
from 2019 and 2022 by color-coding their values. We
defined changes that were about equal to the state
averages to be those within 10% (greater or less than) of
the state average – these were assigned a yellow color.
Values classified as 10% or greater were assigned a
green color. Those that were 10% or lower than state
averages were assigned a red color. This coding
technique was used to classify data from the 2019
report, which used dune changes from 2007-2018, and
beach and dry beach changes from 2017-2018. Note
that this is not a wholly quantitative description of the
different metrics, as “about equal to” does not account
for the statistical standard deviation for each metric
derived for the state-wide data. Instead, a qualitative
comparison was made so that values at each beach
were generally compared with the state averages.
We then applied the same technique to the 2022
report data, which used dune changes from 2007-2021,
beach changes and mean dry beach widths from 20172021, and dry beach width changes from 2020-2021.
For the 2022 report, we compare the average 2022
values with those derived from the 2019 report, and
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classified the trend using color coded up arrows (),
down arrows (), and equals signs (=). Trends that
stayed within less than 10% of the previous assessment
were assigned =, while those 10% or greater increase
were assigned , and 10% or greater decrease . For
context, we also provide a column of % change from the
previous assessment. This is the value used to assign
the arrow or equals sign. Due to the shear number of
features analyzed along with the number of beach
sections, these summary results were separated into
tables for dune change, beach change, mean dry beach
(overall, natural and wall), and dry beach width changes
(overall, natural and wall). Dune changes are classified
for all beaches as shown below in Tables 12a and 12b,

while beach changes are classified in Tables 13a and
13b, mean dry beach widths in Tables 14a and 14b, and
dry beach width changes in Tables 15a and 15b.
Based on individual beach sections, a total of 49
different beaches were included as part of this analysis,
up from 41 in 2019. Note that beaches within the table
are not “ranked” from high to low, but simply presented
based on their geographical position, from south to
north, along with the calculated metrics for each beach
in that row. Of the 49 beach segments surveyed, in
2022:
The statewide average for dune change was up
from 2019 (+0.5 feet per year vs -0.1 feet per year)
When compared with results from 2019:

Table 12a. Dune change comparisons for MBMAP beaches from Kittery to Saco. For rate calculations, the yellow, green, and
red color-coded cells (columns 3 and 4) relate to comparison with the state averages with yellow being within 10% of state averages, and reds being 10% or greater decrease from state averages, and greens being 10% or greater increase from state averages
for the 2019 report (column 3) and the 2022 report (column 4). Column 5 shows the change, or trend, between the 2019 and
2022 values, with red down arrows indicating negative changes that exceed 10% of the 2019 values, green up arrows indicating
positive changes that exceed 10% of the 2019 values, and = signs indicating changes that were within 10% of the 2019 values.
Column 6 shows the actual percent difference between the 2019 and 2022 values that were used to classify the trends shown in
Column 5.
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Table 12b. Dune change comparisons for MBMAP beaches from Old Orchard Beach to Bristol. For rate calculations, the yellow, green, and red color-coded cells (columns 3 and 4) relate to comparison with the state averages with yellow being within
10% of state averages, and reds being 10% or greater decrease from state averages, and greens being 10% or greater increase
from state averages for the 2019 report (column 3) and the 2022 report (column 4). Column 5 shows the change, or trend, between the 2019 and 2022 values, with red down arrows indicating negative changes that exceed 10% of the 2019 values, green up
arrows indicating positive changes that exceed 10% of the 2019 values, and = signs indicating changes that were within 10% of
the 2019 values. Column 6 shows the actual percent difference between the 2019 and 2022 values that were used to classify the
trends shown in Column 5.
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Table 13a. Beach change comparisons for MBMAP beaches from Kittery to Saco. For rate calculations, the yellow, green, and
red color-coded cells (columns 3 and 4) relate to comparison with the state averages with yellow being within 10% of state averages, and reds being 10% or greater decrease from state averages, and greens being 10% or greater increase from state averages
for the 2019 report (column 3) and the 2022 report (column 4). Column 5 shows the change, or trend, between the 2019 and
2022 values, with red down arrows indicating negative changes that exceed 10% of the 2019 values, green up arrows indicating
positive changes that exceed 10% of the 2019 values, and = signs indicating changes that were within 10% of the 2019 values.
Column 6 shows the actual percent difference between the 2019 and 2022 values that were used to classify the trends shown in
Column 5.
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Table 13b. Beach change comparisons for MBMAP beaches from Old Orchard Beach to Bristol. For rate calculations, the yellow, green, and red color-coded cells (columns 3 and 4) relate to comparison with the state averages with yellow being within
10% of state averages, and reds being 10% or greater decrease from state averages, and greens being 10% or greater increase
from state averages for the 2019 report (column 3) and the 2022 report (column 4). Column 5 shows the change, or trend, between the 2019 and 2022 values, with red down arrows indicating negative changes that exceed 10% of the 2019 values, green up
arrows indicating positive changes that exceed 10% of the 2019 values, and = signs indicating changes that were within 10% of
the 2019 values. Column 6 shows the actual percent difference between the 2019 and 2022 values that were used to classify the
trends shown in Column 5.
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Table 14a. Mean dry beach (overall, natural, and wall) comparisons for MBMAP beaches from Kittery to Saco. For rate calculations, the yellow, green, and red color-coded cells (columns 3 and 4) relate to comparison with the state averages with yellow
being within 10% of state averages, and reds being 10% or greater decrease from state averages, and greens being 10% or greater
increase from state averages for the 2019 report (column 3) and the 2022 report (column 4). Column 5 shows the change, or
trend, between the 2019 and 2022 values, with red down arrows indicating negative changes that exceed 10% of the 2019 values,
green up arrows indicating positive changes that exceed 10% of the 2019 values, and = signs indicating changes that were within
10% of the 2019 values. Column 6 shows the actual percent difference between the 2019 and 2022 values that were used to classify the trends shown in Column 5.
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Table 14b. Mean dry beach (overall, natural, and wall) comparisons for MBMAP beaches from Old Orchard Beach to Bristol.
For rate calculations, the yellow, green, and red color-coded cells (columns 3 and 4) relate to comparison with the state averages
with yellow being within 10% of state averages, and reds being 10% or greater decrease from state averages, and greens being
10% or greater increase from state averages for the 2019 report (column 3) and the 2022 report (column 4). Column 5 shows the
change, or trend, between the 2019 and 2022 values, with red down arrows indicating negative changes that exceed 10% of the
2019 values, green up arrows indicating positive changes that exceed 10% of the 2019 values, and = signs indicating changes that
were within 10% of the 2019 values. Column 6 shows the actual percent difference between the 2019 and 2022 values that were
used to classify the trends shown in Column 5.
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Table 15a. Dry beach width changes (overall, natural, and wall) comparisons for MBMAP beaches from Kittery to Saco. For
rate calculations, the yellow, green, and red color-coded cells (columns 3 and 4) relate to comparison with the state averages with
yellow being within 10% of state averages, and reds being 10% or greater decrease from state averages, and greens being 10% or
greater increase from state averages for the 2019 report (column 3) and the 2022 report (column 4). Column 5 shows the change,
or trend, between the 2019 and 2022 values, with red down arrows indicating negative changes that exceed 10% of the 2019 values, green up arrows indicating positive changes that exceed 10% of the 2019 values, and = signs indicating changes that were
within 10% of the 2019 values. Column 6 shows the actual percent difference between the 2019 and 2022 values that were used
to classify the trends shown in Column 5.
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Table 15b. Dry beach width changes (overall, natural, and wall) comparisons for MBMAP beaches from Old Orchard Beach to
Bristol. For rate calculations, the yellow, green, and red color-coded cells (columns 3 and 4) relate to comparison with the state
averages with yellow being within 10% of state averages, and reds being 10% or greater decrease from state averages, and greens
being 10% or greater increase from state averages for the 2019 report (column 3) and the 2022 report (column 4). Column 5
shows the change, or trend, between the 2019 and 2022 values, with red down arrows indicating negative changes that exceed
10% of the 2019 values, green up arrows indicating positive changes that exceed 10% of the 2019 values, and = signs indicating
changes that were within 10% of the 2019 values. Column 6 shows the actual percent difference between the 2019 and 2022
values that were used to classify the trends shown in Column 5.

• 18 beaches (37%) had positive trends that were
greater than 10% above 2019 averages
• 18 beaches (37%) had negative trends that were
greater than 10% below 2019 averages
• 5 beaches (10%) had trends that were within
10% of 2019 averages
• 8 beaches (16%) were not scored
The statewide average for beach change was up from
2019 (+3.6 feet per year vs. -2.3 feet per year)
When compared with results from 2019:
• 27 beaches (55%) had positive trends that were
greater than 10% above 2019 averages
• 14 beaches (29%) had negative trends that were
greater than 10% below 2019 averages
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• 0 beaches (0%) had changes within 10% of 2019
averages
• 8 beaches (16%) were not scored
The statewide average for mean dry beach width was
about the same as 2019 (76.1 feet vs. 76.0 feet)
When compared with results from 2019:
• 9 beaches (18%) had positive trends that were
greater than 10% above 2019 averages
• 9 beaches (18%) had negative trends that were
greater than 10% below 2019 averages
• 24 beaches (49%) had changes within 10% of
2019 averages
• 7 beaches (15%) were not scored
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The statewide average for mean dry beach width in
natural dune areas was up slightly but within 10% of
2019 (85.2 feet vs. 84.7 feet)
When compared with results from 2019:
• 7 beaches (14%) had positive trends that were
greater than 10% above 2019 averages
• 9 beaches (18%) had negative trends that were
greater than 10% below 2019 averages
• 23 beaches (47%) had trends that were within
10% of 2019 averages
• 10 beaches (21%) were not scored
The statewide average for mean dry beach width in
seawalled areas was down slightly but within 10% of
2019 (48.4 feet vs. 52.4 feet)
When compared with results from 2019:
• 8 beaches (16%) had positive trends that were
greater than 10% above 2019 averages
• 9 beaches (19%) had negative trends that were
greater than 10% below 2019 averages
• 3 beaches (6%) had trends that were within 10%
of 2019 averages
• 29 beaches (59%) were not scored
The statewide average for dry beach width change
was up from 2019 (+6.6 feet vs. +4.0 feet)
When compared with results from 2019:
• 19 beaches (39%) had positive trends that were
greater than 10% above 2019 averages
• 19 beaches (39%) had negative trends that were
greater than 10% below 2019 averages
• 3 beaches (6%) had trends that were within 10%
of 2019 averages
• 8 beaches (16%) were not scored
The statewide average for dry beach width change in
natural dune areas was down from 2019 (+6.0 feet
vs. +7.7 feet)
When compared with results from 2019:
• 16 beaches (33%) had positive trends that were
greater than 10% above 2019 averages
• 18 beaches (37%) had negative trends that were
greater than 10% below 2019 averages
• 4 beaches (8%) had trends that were within 10%
of 2019 averages
• 11 beaches (22%) were not scored
The statewide average for dry beach width change in
seawalled areas was up from 2019 (+8.5 feet vs. -5.2
feet)
When compared with results from 2019:
• 13 beaches (27%) had positive trends that were
greater than 10% above 2019 averages

• 5 beaches (10%) had negative trends that were
greater than 10% below 2019 averages
• 1 beach (2%) had trends that were within 10% of
2019 averages
• 30 beaches (61%) were not scored
On a state-wide basis, based on the average values
from all beaches, from 2007 to 2021, dunes underwent
growth as compared with the 2019 report, increasing
the average dune change rate from -0.1 feet per year in
2019 to +0.5 feet per year in 2022. Similarly, beaches
underwent a positive change, growing by an average of
+3.6 feet per year in contrast with -2.3 feet per year in
2019. This may be partially due to the 2022 report
including a longer span of data (2017 to 2021) as
opposed to only one year in 2019 (2017-2018), which
captured only one season of change. The average mean
dry beach width overall stayed the same at 76.1 feet
(compared with 76 feet in 2019). In natural dune areas,
the average dry beach width was 85.2 feet, up slightly
from but essentially equal to 84.7 feet in 2019. Along
seawalled stretches of the coast, the mean dry beach
width decreased slightly by -8% for the time period
2017-2022, from 52.4 feet to 48.4 feet, which is still
within 10%. In terms of dry beach width change from
2020 to 2021, this increased overall on average by +6.6
feet statewide, up from +4.0 feet in 2019. Along natural
dune areas, the dry beach width change actually decreased by about 22% (from 7.7 feet in 2019 to 6.0 feet
in 2022), while along walled areas, it increased significantly, from -5.2 feet in 2019 to +8.5 feet in 2022.
Data clearly indicates generalized growth in the
dune and beach statewide, with relatively stable dry
beach widths, and positive dry beach growth when
compared with data from 2019.
DISCUSSION OF STATE OF MAINE BEACH
PROFILING PROJECT (SMBPP) RESULTS
SMBPP results were presented in the text for each
beach, but the new metrics used in this report are
summarized in Table 16. Table 16 shows the profile
name, years of data, long-term dune, berm and beach
volumes, the total volume for the profile, the average
delta values (compared with the long-term averages) for
dune, berm, and beach, the net loss or gain for the
profile, and then the percent deviation from the longterm average, for the dune, berm, beach, and net
changes. The percent deviation from the long-term
average volume columns are color coded so that profiles
with changes within 10% of the LTA are marked in
yellow, changes of 10% or more decrease from the LTA
in red, and changes of 10% or more increase from the
LTA marked in green. Also, the statewide averages for
dune, berm, beach and total volumes, along with the
2021-2022 volumes, are provided in the last row of the
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Table 16. Summary table of beach profile volumetric analyses completed as part of this report. Columns 3 to 6 show the longterm average volumes for the dune, berm, beach, and total profile, respectively. Columns 7 through 9 show the average delta
(deviation) from the long-term averages for data from 2021-2022 for each profile for the dune, berm, and beach, while Column
10 shows the net loss or gain for the total profile. Columns 11 to 14 show the percent deviation from the long-term average values. For the dune, berm, beach, and total profile volume. Color coding is used to differentiate between values that are within
10% of the long-term averages (yellow) and either higher gains (green) or losses (red). Statewide averages are provided in the
bottom row.

table.
Comparison of statewide averages shows that most
beaches undergoing profiling in 2021-2022 had dune
volume (volume of sediment above the highest astronomical tide) gains, while most saw minor berm losses
and beach gains. Comparison of 2021-2022 deviations
from the long-term averages allows for an understanding of how the beaches performed over the past year in
terms of sediment storage – or loss – within the dominant beach features of the dune, berm, and beach. Some
beaches underwent loss in dune volume, but subsequent
gains in the berm and beach which offset that loss. For
example, Drakes Island Beach’s DI03 showed a -14%
lower dune volume and a -3% lower berm volume,
which amounted to a deviation from the long-term
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averages by about -24 cubic meters total. However, its
beach gained 16% more than the long-term average,
amounting to a +28 cubic meter gain, so a net change of
+4 cubic meters, which indicates slight overall gain in
volume for the entire beach profile. In another example,
Laudholm profile LH03 had a -51% lower volume for
its dune (-36 cubic meters) in 2021-2022, which is
significant. However, a positive trend is that its berm
and beach volume changes were positive, +14% and
+30%, accounting for +64 cubic meters – so an almost
+30 cubic meter net gain, more than offsetting the losses
of dune volume. Even profiles with extensive negative
deviations from the long-term average in more than one
feature could have a net percent deviation that is close
to the long-term average. For example, profile GO01,
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though it had over 100% loss of its dune volume and 54% loss of its berm volume, because its beach volume
remained relatively stable only recorded a -1% net loss
in 2021-2022 when compared with long-term averages.
Part of this is due to the fact that there is little sediment
available at GO01 in the dune and berm volumes to
begin with.
Thus, it is important to look not only at the percent
deviation from the long-term average for each feature,
but, more importantly, the volume of actual loss or gain,
what we call net loss or gain, for the profile. In order to
provide for easy comparison amongst the profiles, we
added a column called Net % Deviation from the longterm average total profile volume – this simply takes the
net loss or gain volume and divides it by the total longterm average profile volume.
A total of 36 beach profiles were analyzed in this
year’s report. Results show that:
The statewide average for dune volume change
was slightly positive (but within 10% of the long-term
average).
• 14 profiles (39%) had dune volume changes
greater than 10% above their long-term averages
• 8 profiles (22%) had dune volume changes
greater than 10% below their long-term averages
• 14 profiles (39%) had dune volume changes
within 10% of their long-term averages
The statewide average for berm volume change was
slightly negative (but within 10% of the long-term
average).
• 8 profiles (22%) had berm volume changes
greater than 10% above their long-term averages
• 14 profiles (39%) had berm volume changes
greater than 10% below their long-term averages
• 14 profiles (39%) had berm volume changes
within 10% of their long-term averages.
The statewide average for beach volume change was
slightly positive (but within 10% of the long-term
average).
• 8 profiles (22%) had beach volume changes
greater than 10% above their long-term averages
• 0 profiles (0%) had beach volume changes
greater than 10% below their long-term averages
• 28 profiles (78%) had beach volume changes
within 10% of their long-term averages

The statewide average for net volume change was
slightly positive (but within 10% of the long-term
average).
• 12 profiles (33%) had net volume changes
greater than 10% above their long-term averages
• 2 profiles (6%) had net volume changes greater
than 10% below their long-term averages
• 22 profiles (61%) had net volume changes within
10% of their long-term averages
Beaches that performed very well in terms of net
volumetric gains of greater than 10% for at least two
profiles along the beach included Wells Beach, Goose
Rocks Beach, Ferry Beach, and Higgins Beach.
Beaches with net volumetric gains of less than 10% for
at least two profiles included Ogunquit Beach, Drakes
Island, West Grand Beach, and Willard Beach. Goochs
Beach was the only beach that had net volumetric losses
that exceeded 10% at two or more profiles.
DISCUSSION OF FACTORS AFFECTING THE
HEALTH OF MAINE’S BEACHES
Influence of Storm Events
During periods of high waves, high storm tides, and
coastal flooding, beaches and dunes can be severely
eroded in a matter of days. Such major short-term
events, like the Patriots’ Day Storm, the largest in the
last 15 years (or others February 25, 2010 with waves
over 30 feet; March 2, 2018 with waves to 28 feet), left
beaches eroded and very sand-starved going into that
summer and even beyond. Repeated storms (with
waves of 20-25 feet, such as in the winter of 2012-2013,
2014-2015, and March 2018), left little time for beaches
to regain sand before the next storm and left beaches in
an eroded state leading into the following summer.
Conversely, winters with generally lower wave heights
due to a lower number of storms (for example, 2011,
2012, 2014, 2016, and 2019) generally allowed beaches
to recover well.
The winter of 2021-2022, besides a few short
duration storms in October, January, and April, was
relatively mild. Profile data clearly indicated erosion at
some locations from the October 2021 and April 2022
storm events, but in general, the milder winter helped
set up positive conditions for beach, berm, and dune
stability and growth.
Influence of Sea Level Rise
Sea levels at Wells, Maine tide gauge from January
2007 to April 2022 (Figure 4) showed peak monthly
values in March 2010, March 2018, and October 2021.
We previously discussed the roles of high water levels
from 2010 and 2018 in the 2019 Beaches Report
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(Slovinsky et al., 2019) and how high water levels
punctuated by storm events can exacerbate erosion of
the beaches. From 2007 to April 2022, the highest
water level in Wells was recorded in October 2021
(approximately 1 foot above the long-term average).
This coincided with a strong nor’easter which moved
along the Maine coast on Halloween 2021. Some
beaches saw their largest losses in berm, dune, or beach
volumes as a result of this event. For example, profiles
LS01, DI03, GO01, GO02, and GO03 saw some of their
largest volumetric losses in November 2021.
It is especially important to note that sea levels
rapidly fell after this peak in October 2021, so that
water levels from February 2022 were some of the
lowest recorded during the time period of 2007 to 2022
– just above the long-term average. Just as higher water
levels can exacerbate storm impacts, lower water levels
(such as in the spring of 2022) can mitigate for storm
impacts, to an extent.
Influence of Tidal Inlets
Consistent with our findings in previous reports,
many of the beaches that fared poorly or very well in
this year’s report were influenced by adjacent tidal
inlets and rivers, another compounding force that affects
local sand budgets. For example, Laudholm Beach in
Wells, adjacent to the Little River inlet, has consistently
seen high levels of erosion, while dunes across the little
river (at Crescent Surf Beach) grew quite well. Similarly, some of the largest growth (and loss) of dunes in this
study occurred near inlets – along the Batson River and
Little Rivers at Goose Rocks Beach (growth and loss,
respectively), to the Scarborough River near Pine Point
Beach (loss). Inlets of course also have dramatic
impacts on beach growth and erosion, such as near the
Spurwink River at Higgins Beach (growth) and Small
Point Beach along the Morse River (growth).
As noted in the 2019 and 2017 reports, tidal inlets
and adjacent beach orientation can result in some of the
highest erosion and accretion rates directly adjacent to
one-another. As was noted in the 2017 report, this
phenomenon occurred at Popham Beach and at
Hunnewell Beach, which was one of the most erosive
sections of any beach. While just around the corner,
along the Kennebec River at Riverside Beach, some of
the highest levels of accretion occurred. The point here
is that the beaches and dunes near tidal inlets are highly
dynamic, and just because a certain existing trend might
be going in one direction (growing), doesn’t mean that
high levels of erosion might not return in subsequent
years.
Beach nourishment and nearshore placement of
dredged materials
An interesting aspect of this study is the perfor120

mance of beaches that underwent either direct beach
nourishment or nearshore placement of sediment in the
past few seasons. For example, two beaches that
showed significant net gains (along with significant
gains in their dune and berm volumes) are Wells Beach,
Camp Ellis, and Ferry Beach, Saco. Over the past few
years, Wells Beach the nearshore placement of sediment
from the dredging of the Webhannet River (2018 and
2020, 40,000 cubic yards total). Comparison of data
with long-term averages clearly shows that nearshore
placement clearly continues to benefit the dune and
berm volumes in 2021 and into the first part of 2022. It
appears that the nearshore placement site used for Wells
has a direct benefit to the beaches.
Similarly, at Saco, dredging of the Saco River
occurred in spring 2019, with the placement of 62,000
cubic yards of material as beach nourishment at the
southernmost end of the beach. Profile data (and
MBMAP data) show the direct benefit of this placement, with the distribution of sediment up the beach and
above average dune and berm volumes. In fact, Ferry
Beach, Saco had the most consistent gains of all the
beaches, with 30 to 40% gains in the dune and 10 to
15% gains in the berm, and less than 10% gains in the
beach, with net gains ranging from 20% to 30% of longterm average total volumes. This is a significant shift
for the profiles along Ferry Beach, which generally have
performed poorly due to persistent, ongoing erosion of
the beach and dune over the past decade especially.
Interestingly, the nearshore placement of dredged
material also occurred at Goochs Beach, Kennebunk in
2020, associated with the dredging of the Kennebunk
River. Though this total amounted 20,000 cubic yards,
there was no discernable benefit to the beach in the
profile data, with each profile at Goochs Beach showing
relatively significant dune and berm losses in 2021 into
2022. MBMAP data did indicate some beach gains
from 2020 into 2021, but this was likely lost in the 2021
season, as reflected by profile data during that time. It
appears likely that the nearshore placement site at
Goochs Beach could be optimized further to provide a
benefit to the beaches.
CONCLUSIONS
The 2022 State of Maine’s Beaches Report focused
on analysis of both MBMAP and SMBPP datasets.
Additionally, we explored a new method for analysis of
long-term monthly average volumes for the beach,
berm, and dune derived from SMBPP datasets. Combined, these programs provide key pictures as to how
Maine’s monitored beaches are responding in both the
short and long-terms. These datasets complement oneanother well in terms of helping to picture and understand beach changes in the cross-shore and alongshore
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directions.
MBMAP data for dune changes (2007 to 2021) is a
good, long-term dataset for understanding decadal
changes at Maine’s sandy beaches since dunes are
generally more stable than beaches. Beach change is a
good dataset to inspect how the actual seaward side of
the berm is changing in the shorter term, as the dune and
berm are connected in terms of seasonal sediment
transport. Mean dry beach width over time (2017-2021)
provides a good understanding of the storm-buffering
capacity of the beach. Very short-term datasets, such as
dry beach width change from year-to-year (in this case,
2020 to 2021) is a good proxy for looking at the ups or
downs that beaches may have undergone due to conditions from the previous year.
New analyses of State of Maine Beach Profiling
Program (SMBPP) beach profile data were also presented and reviewed in this report. The new method of
calculating and inspecting seasonal (monthly) average
volumes for the dune, berm, and beach (for 2007-2022)
provided vital information for understanding 1) longterm features of each profile and how sediment is stored
and moved within the profile; and 2) short-term (in this
case, 2021 to 2022) changes from those long-term
averages.
Examining how sediment is stored within different
profile features throughout the season (using long-term
data) is important for understanding whether or not
beaches are responding to shorter-term events (such as
storms, sea level rise, and the combination of the two)
the way they should. For example, seeing changes in
2021-2022 that are at or near average volumetric
changes from the long-term means that the beach is
performing the way it should (for example, West Grand
Beach), or if above average (such as several profiles
along Goose Rocks Beach), that it is in the process of
gaining sediment. Seeing changes that are well below
average (such as at Goochs Beach) even in a relatively
mild winter (such as 2021-2022) indicates that the beach
is not performing as it has in the past. This is also
important when attempting to monitor how beach
nourishment or nearshore placement is, or is not,
impacting the beaches. It was clear from the profile
data that beach nourishment at Camp Ellis Beach, Saco
had a significant positive impact on sediment volumes
well over and above the long-term averages. At Wells
Beach, it was also clear that nearshore placement had a
direct benefit to the beaches. However, along Goochs
Beach, it was unclear if nearshore placement is benefiting the beaches as much as it should.
At the beginning of this report, we reviewed trends
in storms and sea level rise during which data were
collected – two major factors that influence the shape of
the dunes and berms. Trends in mean sea level showed
that between 2007 and 2022, sea levels rose to peaks in

2010, 2018, and 2021, and fell in 2014, 2015, 2016,
2018, and 2022. Stormy winters occurred during 2007,
2009-2010, 2017-2018, and 2020-2021, while calmer
winters occurred in 2007-2008, 2008-2009, 2011-2012,
2013-2014, 2015-2016, 2016-2017, 2018-2019, 20192020, and 2021-2022.
Conclusions include:
• The Maine Beach Mapping Program (MBMAP)
continues to provide alongshore beach data that is
vital to understanding large-scale short-and-longterm annual changes along Maine’s beaches. The
program was expanded from the last report to
include several new beaches.
• Analysis of MBMAP data from 2007-2021
showed that:
 the statewide average for dune change had
a positive increase from -0.1 feet per year to
+0.5 feet per year since 2019. Thirty-seven
percent (37%) of beaches had dune changes
greater than 10% above 2019 averages, while
37% had dune changes greater than 10%
below 2019 averages, and 10% had dune
changes within 10% of 2019 averages.
Sixteen percent (16%) of beaches were not
scored.
 the statewide average for beach change had a
positive increase from -2.3 feet per year to +3.6
feet per year since 2019. Fifty-five percent
(55%) of beaches had beach changes greater
than 10% above 2019 averages, while 29% had
dune changes greater than 10% below 2019
averages. Sixteen percent (16%) of beaches
were not scored.
• Analysis of MBMAP data from 2017-2021
showed that:
 the statewide average for the mean dry
beach width stayed the same as 2019, 76.1
feet versus 76 feet. Eighteen percent (18%) of
beaches had mean dry beach widths greater
than 10% above 2019 averages, while 18%
had mean dry beach widths greater than 10%
below 2019 averages. Forty-seven percent
(47%) of beaches had mean dry beach widths
that were within 10% of 2019 averages.
Fifteen percent (15%) of beaches were not
scored.
 the statewide average for the mean dry
beach width along natural dune areas
increased slightly (but was within 10% of
2019 averages), 85.2 feet versus 84.7 feet.
Fourteen percent (14%) of beaches had mean
dry beach widths greater than 10% above
2019 averages, while 18% had mean dry
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beach widths greater than 10% below 2019
averages.
Forty-seven percent (47%) of
beaches had mean dry beach widths that were
within 10% of 2019 averages. Twenty-one
percent (21%) of beaches were not scored.
 the statewide average for the mean dry beach
width along seawalled areas decreased
slightly (but was within 10% of 2019 averages), 48.4 feet versus 52.4 feet. Sixteen percent
(16%) of beaches had mean dry beach widths
greater than 10% above 2019 averages, while
19% had mean dry beach widths greater than
10% below 2019 averages. Six percent (6%) of
beaches had mean dry beach widths that were
within 10% of 2019 averages.
Fifty-nine
percent (59%) of beaches were not scored.
• Analysis of MBMAP data from 2020-2021
showed that:
 the statewide average for the dry beach
width change from 2020 to 2021 increased
from +4 feet in to +6.6 feet since 2019. Thirty
-nine percent (39%) of beaches had dry beach
width changes greater than 10% above 2019
averages, while 39% had dry beach width
changes greater than 10% below 2019
averages. Six percent (6%) of beaches had
dry beach width changes that were within 10%
of 2019 averages. Sixteen percent (16%) of
beaches were not scored.
 the statewide average for the dry beach
width change from 2020 to 2021 along
natural dune areas decreased from 7.7 feet
to +6.0 feet since 2019. Thirty-three percent
(33%) of beaches had dry beach width
changes greater than 10% above 2019
averages, while 37% had dry beach width
changes greater than 10% below 2019
averages. Eight percent (8%) of beaches had
dry beach width changes that were within 10%
of 2019 averages. Twenty-two percent (22%)
of beaches were not scored.
 the statewide average for the dry beach width
change from 2020 to 2021 along seawalled
areas increased from -5.2 feet to +8.5 feet
since 2019. Twenty-seven percent (27%) of
beaches had dry beach width changes greater
than 10% above 2019 averages, while 10% had
dry beach width changes greater than 10%
below 2019 averages. Two percent (2%) of
beaches had dry beach width changes that were
within 10% of 2019 averages.
Sixty-one
percent (61%) of beaches were not scored.
• The State of Maine Beach Profiling Program
(SMBPP) provides vital cross-shore data that aids
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in understanding monthly seasonal changes in
addition to long-term changes. The new methodology for analyzing beach profile data to inspect
long-term monthly volumetric averages was
valuable for understanding the monthly average
trends at each profile in the long-term and the
short-term (2021-2022).
• Analysis of SMBPP beach profile data from 2007
-2022 and from 2021-2022 showed that:
 the statewide average for dune volume
change was slightly positive (but within 10%
of the long-term average). Thirty-nine percent
(39%) of beach profiles had dune volume
changes that were greater than 10% above
their long-term averages, while 22% had dune
volume changes that were greater than 10%
below their long-term averages. Thirty-nine
percent (39%) had dune volume changes that
were within 10% of their long-term averages.
 the statewide average for berm volume
change was slightly negative (but within
10% of the long-term average). Twenty-two
percent (22%) of beach profiles had berm
volume changes that were greater than 10%
above their long-term averages, while 39%
had berm volume changes that were greater
than 10% below their long-term averages.
Thirty-nine percent (39%) had berm volume
changes that were within 10% of their longterm averages.
 the statewide average for beach volume
change was slightly positive (but within 10%
of the long-term average).
Twenty-two
percent (22%) of beach profiles had beach
volume changes that were greater than 10%
above their long-term averages, while 0% had
berm volume changes that were greater than
10% below their long-term averages. Seventy
-eight percent (78%) had beach volume
changes that were within 10% of their longterm averages.
 the statewide average for total volume
change was slightly positive (but within 10%
of the long-term average).
Thirty-three
percent (33%) of beach profiles had total
volume changes that were greater than 10%
above their long-term averages, while 6% had
beach volume changes that were greater than
10% below their long-term averages. Sixtyone (61%) had beach volume changes that
were within 10% of their long-term averages.
In order to provide a better time-series of analysis
for this report, we suggest that holding the Beaches
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Conference in the fall would be appropriate, as it would
allow for inclusion of the current year’s data into the
Maine Beach Mapping Program and State of Maine
Beach Profiling Program data analysis. This would
provide a better indication of how beaches have recovered from the previous winter.
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