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y J]s 9asic Powerpoint was presented to

| 1 1ronmenta| Committee of the
tment of Planning and Zoning before
red from the U.S. Geological Survey
005. I've added a few new things.
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Sackground to Slope,
es Savigear (1952)
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FIGURE 1—The nature of the area between Pendine and the Taf estuary.
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RiogressiverSlope Develepment™
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HORIZONTAL AND VERTICAL SCALES ARE THE SAME.
ceer AVERAGE SLOPE ANGLES ARE SHOWN FOR EACH PROFILE

500 1
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FIGURE 2—The general forms of certain portions of the seaward and valley slopes between Pendine
and the Taf estuary, illustrated by slope profiles.

The approximate locations of the slopes, from which the data for the construction of each profile were
obtained, are indicated on the map in Figure 1.
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‘Conclusion First: .-.

IEreE are two proce&'s:actmg on eroding sea cliffs.

—

J‘nr\moJ QRVIBUISHS r,,JJgr ctreat drven by, wave .
= gction at the base of he bluff.

4'

rr 2 3 nd IS slope failure and bluff top retreat until a
_ ngle of repose Is attained. Along the Calvert
““ ~ Cliffs, the stable angle is 35 degrees.

== nce Wave actiom ends, the bluff top recedes until the

== —=Ste ole slope angle is reached. IN CALVERT COUNTY THIS

= TAKES PLACE IN ONLY 30 YEARS—THE LENGTH OF A
= 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.
cience for a changing world
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\\ slope failure
\\\ (parallel retreat)
\

\

downcutting and
remoyal of toe
~| material

toe recession .
toe accumulation
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Post- St. Mary's top cliff
gravels, sands and clays

30—

St. Mary's clays, silts,
interbedded clays and sands,
silty fine sand and fossiliferous
sandstone

Choptank clays, silts and
densly packed fine sand
with shells
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Plum Point sandy clays
and sands with shells

0—
= silty fine fossiliferous F= interbedded
Foejgravel sand sandstone clay and sang

A - fine sand '
sand with shefls = Il =] clay




Cove Point
- -

"COVETPOINT IS arclspate Torelana
-fo_mprised of former active beach
ddges that is migrating southward
2 ong the western shore of the Bay. It
= moves southward driven southward by
—_— strong winter winds over the maximum

-
',4.- , ."-

'

~ “fetch” from the north and northeast.
A thesis study by Michael Beardslee of
the Univ. of MD dated the movement.
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1996 GPS Shoreline
1938 Beach Ridge
P 1990 Pond
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Vibracore
Vibracore with Radiocarbon Date

0 0.5 1 Kilometers

S

Materials dated were wood pieces, three phragmites rhizomes, and one
organic sediment.




Cove Point Cross-section

Beach ridge plain

Marsh surface

Present sea level SL SL SLLL




CHESAPEAKE
BAY

> 1710 BP
:'\\\.\
1270 BP
2,175 BP
N
‘<\~_:~_.\.._\700 BP
"\, 500 BP
"/ //
COVE [ .
POINT // Modern

!

/\/ present shoreline
. former shorelines (from radiocarbon dates)
aZ U N\

0 2 4 Kilometers
o — science for a changing world




The Fossil Bluffling
As Coyel Point miarated southward it
"Pregressively protected actively
dlng pluffs from wave action. As a
ult the bluff tops began to retreat
Bt to estab IsSh a stable slope or “angle of
- repose Martha Herzog studied this
- ,.. ~ area to document progressive changes
7’;': ~— in the slopes over the past 1700 years
~ to determine the rate of change by
measuring slopes along this fossil bluff

line. éU
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PRIIErE Was No progressive change in slope.

RGther, all slopes measured had become
J,Jr lized over the 1700 years preserved
ahind Cove Point.

e mean stable slope angle determined
= was 35 degrees.

' Over a centennial time scale all slopes had

attained stability.



. Cove Point, Maryland
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o Flag"Ponds Nature Areas
- I —

Elag Ponds is a sefies of sand spits'deposited
SeUthWard.alenaitheyvestern side ofi the Ba .
dERVEANTOm sediment from eroding blufis to the
rurrn “linese spits progressively protected bluffs
fros) Iwave attack as well. It provided a second
“rﬁ il bIUf” line for measuring the rate of change
-;,_;;a- slopes. Pollen studies of sediments overlying the
— -“férmerly 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. JU
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Here again,all protected.
Siopes.had.dalled.and.evolved. .
L0 ¢ table slopes with @ mean
JJJc 5 angle of 35 degrees and
. Vithin a time frame of 400

y ars! Clearly this was a rapid
process!




Flag Ponds, Maryland
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Cle Harbo.j

ﬁbpr prowded %'“accurate key tounderstand

r___"" jetties in 1947 to maintain the channel
= .f?;?iﬁce. The northern jetty progressively trapped

= _sédiment 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.
ZUSGS
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we ‘measured the
Slopes.
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. Jhisttime there were rateswer
coul d relatesto in our*rﬁﬁ'é’l&n"

T BRI C r e ——

r ES Opes protected since 1947 had all failed
ghdicliriently had mean slope angles of 40-45
J‘Jr 8es. As important, they were still failing as
.-—they tried to attain a stable slope angle.
— ‘0’the north 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!!
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Flag Harbor schematic map and slope angles
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“onclusion Agaings

IEreE are two proce&'s:actmg on eroding sea cliffs.

—

J‘nr\moJ QRVIBUISHS r,,JJgr ctreat drven by, wave .
= gction at the base of he bluff.

4'

rr 2 3 nd IS slope failure and bluff top retreat until a
_ ngle of repose Is attained. Along the Calvert
““ ~ Cliffs, the stable angle is 35 degrees.

== nce Wave actiom ends, the bluff top recedes until the

== —=Ste ole slope angle is reached. IN CALVERT COUNTY THIS

= TAKES PLACE IN ONLY 30 YEARS—THE LENGTH OF A
= 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.
cience for a changing world



—— t the bluffs erode or protect
,:__,f’ ~ them from receding?
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Current Bluff Retreat:
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TIME O
Unprotected slope (~67 degrees)

Parellel retreat of the slope face

0 10 20

30
distance, m >
scale 1:1 22 USGS
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5 YEARS
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scale 1:1
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| toe accumulation |
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TIME O

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

Rotational slides, slumps take place

0 10 20
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distance, m ’4 USGS
scale 1:1 r‘
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5 YEARS
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2 F ha pre PE rty owner doesn’t want to hear

E Iec I estate interests certainly don't

E= ...e_r‘;f
= ¢ .Can zoning help?

p— .-g___,_'

- e Are setbacks possible?

Z l ' N
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we choose setbacks they
= ':ﬂ t simple static lines.

_.—-. .....

= Here IS an example of the degree
-::--5- of slope retreat as a function of
== bluff height.




40 degree angle of repose

bluff height, ft set-back, ft
Slope Set-Back Calculators for
~Zon Calvert Cliffs, Calvert County, MD 20 14.5
25 18
30 22
60— \ 40 29
\
N \ 50 36
50 — \
A\ \ 60 43.5

height of a bluff, ft

0 10 20 30 40 50 60 70

distance, ft




BrShould We Just Letthe s
— ufe‘treat?

r~, |t cheaper to buy threatened
propertles rather than try to
: ~ protect them?
Perhaps it would be more user
frlendly to help property owners
to move their houses away from
the brink.
U
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JIOSE of usyin thesﬂeﬁgﬁé o

sOmmunity-canitsmake policy.

" -~

&= and local government. But our

—

.;-f,:,j ~ sense is that they don’t want to
-~ hear this message either. BUT we
will at least help to explain the

realities. >
Z
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Hlere are  some situations where
g g ?neered structures were used
' ,T tect the cliff base from wave
= = action.



Image U'S Geological Survey

Google earth

Imagery Date: 2/28/2007  38°21'12.75"N 76°23'35.14" W elev 13ft eyealt 549ft O
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S Andlif we protect the basejof
BENGIITT from Wave action

TIME 0
Slope ~ 67 degrees, toe stabilized by
rip-rap / groins etc.

Rotational slides, slumps take place
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