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Occurred April 16, 1996 ; T' b g% \\//
Bluff ~50 ft tall, 2H:1V A 4 / G ST e
Scarp ~200 ft landward of bluff crest ; ; 1996 Landslide

Deposited soil/debris ~250 ft
seaward of bluff toe

3.5 acres disturbed
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@Home Kitchen Cafe

No casualties
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The April 1996 Rockland Landslide

1996 Study

* MGS, NRIMC, UMaine, Gerber
geologists

* Multiple visits to map the landslide
and assess conditions

* Review of geology and landslide
history

 Seismic refraction survey performed
to estimate bedrock depth

* Three borings advanced behind head
scarp, performed vane shear tests

MGS, 1996
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Geology

* Presumpscot Formation -
glaciomarine silt, clay with sand
lenses

* Glacial Till - sand, silt, gravel, rock

debris, boulders deposited as
glaciers advanced and retreated

* Bedrock - schist and gneiss

Simplified Surficial Geologic
Map of Maine 4 |

DEPARTMENT OF CONSERVATION
Maine Geological Survey

Modified from Thompson, W. B.,
and Bomns, H. W., Jr.
Surficial Geologic Map of Maine,
1985, Maine Geological Survey

Digital cartography by )
Marc Loiselle ’

Robert G. Marvinney
State Geologist

2003
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Recent stream alluvium, including flood
plain, stream terrace, and alluvial fan deposits.

Recent swamp, marsh, and bog deposits
Glacial lake-bottom deposits

Glacial stream deposits and glacial-lake deltas.
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Glacial-marine deposits (silt and clay)

Glacial-marine deposits (sand and gravel)

Eskers
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Contributing Factors

* Thickness of weaker Presumpscot
Formation

* Bluff height and steepness
* High groundwater
* Potential artesian conditions

* Large precipitation event and snow
melt

Figure 2. Life cycle of alandslide onabluff composed of sediment (mod-
ified from Kelley and others, 1989).



1995 Slump

* Smaller slide (slump) did occur

adjacent to 1996 slide in 1995 ‘
- May have reduced lateral support 55 FG s naRy
of the bluff that eventually failed in e
1996
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MGS, 1996
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Current Assessment

* Review of existing data and
publicly available information

* Site visit to record observations
and collect aerial and ground
Imagery

« Summary of findings
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1995/1996
Slide Extents

Shoreline




SUMMARY OF SHORELINE LOSS

Table 1. Summary of Surface Area of Soil Loss at Toe of Landslide

L Surface Area? Rate of Loss

Years / Description
(square yards) (square yards / year)

1995/1996 Slide Extents 20,300 Not Applicable
1996 Tidal Zone Inundation Area 5,550 5,550 (relatively immediate)?
Loss From 1996 to 2004 1,290 161
Loss From 2004 to 2012 970 121
Loss From 2012 to 2018 511 85

Notes:
1. Surface area is approximated from Google Earth imagery and is based on a polygon clamped to the ground surface.
2. Thelandslide extended into the tidal zone so some soil within the extents of the slide was already beyond the shoreline.
This value should not be directly compared to the rate of loss in subsequent years which are the result of erosive processes.
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North Rockland Harbor

1973 Landslide

1996 Slide

1998 Slope Repair/improvement
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Summary

Landslide not reactivated

Toe has experienced erosion
Seepage exiting slope

Riprap armoring appears effective

at limiting erosion if properly sized

Erosion to continue if not armored,
but has slowed

Possible side slopes of neighboring
properties could slump with enough
recession of toe of 1996 slide




Recommendations

* Check state lidar and satellite imagery annually, utilize data to monitor changes to
slide area.

* Clear low brush and mow slope annually to allow for better observation and collect
drone imagery for better visual observation and change detection.

» Attempt to find observation wells noted in 1996 report. If found, take readings monthly
for two years and then quarterly if readings stable.

« Attempt to find third inclinometer casing and start taking readings, monthly for first
year and then quarterly or less if readings consistent.

* If movement detected, assess slope immediate mitigation or long-term solutions
» Attempt to locate records of construction / cleanup efforts

* Consider armoring toe of slide area

* Development not recommended without further study



Questions?
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