=_

SELYou'd Like to Stop S
=OSIO] alme Calvert Clifis.
YOIJ( getter thmkTperore Vor
: act.

Curtis Larsen and Inga Clark
== U.S. Geological Survey
e - Reston, VA 20192
— And
: Martha Herzog
National Oceanic and Atmospheric Administration
Silver Spring, MD % U q

cience for a changing world



e-conclusion Firstzas =
Elie are two proc@%:actmg on eroa"'g sea cliffs.

]

IENNESEOLYICUSPIOCESSISIbIUTireteat:
SECONUNS Slope: falltire and bluff top retreat until a

table 2 _gle oft repose! Is attained. Along the Calvert
‘Cliffs, the stable angle is 35 degrees.

OIICE L e first process ends, the bluff top recedes until the
1 er 'slope angle is reached. IN CALVERT COUNTY THIS
g‘AKES PLACE IN ONLY 30 YEARS—THE LENGTH OF A
F-T-E- — MORTGAGE.

In short any attempt to stop bluff recession by retarding
wave erosion of the toe of the bluff results in immediate

bluff top retreat.
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Post- St. Mary's top cliff
gravels, sands and clays

St. Mary'’s c/g)/s silts,
interbédded clays and sands,
silty fine sand and fossiliferous

sandstone

Choptank clays, silts and
densly packed fine sand
with shells

Plum Point sandly clays
and sand’s with shells

0
= silty fine fossiliferous interbedded
Focjgravel sand == sandstone clay and sand

—~ fine sand i
sand Wit bl = silt = clay
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_ Cove Point —
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CoeVve PointT Spate’ ferelanc
COMPIISEd ofi former active beach
fdges that is migrating southward
along the western shore of the Bay. It
B moves southward driven southward by

= = strong winter winds over the maximum

R
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~~ “fetch” from the north and northeast.
A thesis study by Michael Beardslee of
the Univ. of MD dated the movement.
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Materials dated were wood pieces, three phragmites rhizomes, and one
organic sediment.
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ASICOVE Pointmigrated seuthwand |
NPIOYIESSIVELY p OLECLED aCtIVElY
ereding bluffs fromi wave action. As a
esult, the bluff tops began to retreat
‘10 establish a stable slope or “angle of
= repose”. Martha Herzog studied this

_-_-_-j--'- area to document progressive changes

~—In the slopes over the past 1700 years
to determine the rate of change by
measuring slopes along this fossil bluff
line.
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Was no progressive change In slope.

aII slopes measured had become
ed ever the 1700 years preserved
nd Cove Point.

e mean stable slope angle determined
~was 35 degrees.

= Over a centennial time scale all slopes had
attained stability.
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ag Ponds Nattre Are -
fPonds S a series, of sand spitsideposited
SpUWaealoNOtRENESIEN SIGE O LHE Bal
dEvEd firom sediment from eroading hiuffs te the
IolhPIEsSe spits progressively protected blufis
from Wave attack as well. It provided a second
JioSS) 'BIUF line for measuring the rate of change
_ .-_____Ern? Pollen studies of sediments overlying the
. "‘f’rmerly active beach deposits at the base of the
_ fossil bluff contained Ragweed pollen. This pollen
IS a time marker for the beginning of European
settlement in the area. Hence, these spits were at

most 400 yeas old. =
= USGS
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Slope Angles were again
- Measured.
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Here again,.all prﬁteﬂﬁ'_‘“"
sloges plelefrel] e 2l N JMe,d_ﬁ
fberstable slopes with a mean
SIOPE angle of 35 degrees and
= Within a time frame of 400

vears' Clearly this was a rapid
process!
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=lag Harbo‘_‘_;._ .

f prowded‘g‘-accurate key te understand
iiemalIE NEeIIEE ge,m.ﬁ

edr by dredging a chiannel to link a ravine ;
n uhe bluifs te establish a marina. The

el e 10 this channel was then protected by
Jelf O0r jetties in 1947 to maintain the channel
il ance. The northern jetty progressively trapped
= sedlment moving southward along the shore.

~ For our study, this provided progressive south to
north protection of a very young “fossil bluff” behind

this wedge of sediment.
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Again we measured the
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Plietes showing a south to
perth progression In slopes.
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merthere were ratespwes

i —
coLlle relatesm 1n ou'r’ﬁﬁaz?n

the Aorth the progressive change from active
= Wave action and bluff-sloughing to slope retreat

through bluff top failure was documented. Once
artificially protected, the slope angles changed

from 70 degree to 45 degree slopes in 25 years!!
= USGS
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>Conclusion Againzs.
Eierare two proc@%:actmg on eroding sea cliffs.

]

IENNESEOLYICUSPIOCESSISIbIUTireteat:
SECONUNS Slope: falltire and bluff top retreat until a

table 2 _gle oft repose! Is attained. Along the Calvert
‘Cliffs, the stable angle is 35 degrees.

OIICE L e first process ends, the bluff top recedes until the
1 er 'slope angle is reached. IN CALVERT COUNTY THIS
g‘AKES PLACE IN ONLY 30 YEARS—THE LENGTH OF A
F-T-E- — MORTGAGE.

In short any attempt to stop bluff recession by retarding
wave erosion of the toe of the bluff results in immediate

bluff top retreat.
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Unprotected slope (~67 degrees)

Parellel retreat of the slope face
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HIENENSTTRAL same house, but this time we
peVerproetected the toe of the slope with
GlliImON < stene or “rip rap”.
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TIME O

Slope ~ 67 degrees, toe stabilized by
rip-rap / groins etc.

Rotational slides, slumps take place
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Trie PIOJE iy eWner deesn't want to hear
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. Are setbacks possible?

i
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J"' hoose setbacks, they
Nt simple static lines.

-.-_,_,-‘- -‘;- ~ of slope retreat as a function of
= bluff height.




height of a bluff, ft

Slope Set-Back Calculators for
Calvert Cliffs, Calvert County, MD
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oIShould e.Jus
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~rt

Jq, ‘cheaper to buy threatened
ropertles rather than try to
3 protect them?

"~ Perhaps it would be more user

_il— o
e r_.
=

- friendly to help property owners
~ to move their houses away from

the brink.
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IfIC ‘

~ tough decisions rest with state
= and local government. But our
-*_ ~ sense is that they don’t want to
— “hear this message either. BUT we
will at least help to explain the

realities. =
2 USGS
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