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High Bank Erosion Factors

Bank Geology/composition
Bank Height
Fetch exposure/wave climate

Bank Toe factors
« Width and Height of Beach
* Impinging Wave Climate
Bank face factors

« Runoff/groundwater
* Freeze thaw
 Sloughing/Slumping



Shoreline Sites

. Bank heights 50 to 100 ft.
Longest Fetch: NW- 6 miles. Installed 2008

on the James: Bank ht 65 ft. Fetch:
NNW- 12 miles. Installed 1997.

on the Patuxent: Bank Ht 60 ft. Fetch:
NW-9 miles. Installed 1994.

on the James: Bank ht 75 ft. Fetch : S-
12 miles. Installed 1998

, Potomac River: Bank
Ht 150 ft. Fetch: E-10 miles. Design phase.
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Figure 2-2. Erosive base of bank and bank face
conditions due to wave action. Bank erosion will
proceed until the next slumping episode.
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Figure 2-3. Recent slumps will protect the base
of bank until wave action erodes it back to the
in situ strata. This situation typifies a stable
BOB and transitional to stable face condition.

Holocene Deposits

Aquia Formation
Qh Undivided

(Upper Paleocene) AN ALES S 9 Soil
) 7 53 In situ strata
E= Slump material

l @k Kent llsand Formation Potomac Group

= (Upper Pliocene) (Lower Cretaceous) silt
! 4 Il Peat
Qm Maryland Point Formation 0 1 %8 Gravel
(Upper Pliocene) Kilometers 7 sand
Omar Formation, Estuarine Facies I 0 Mies 1 From Hardaway (1980)

Qo (Upper Pleistocene
(Lppe ) Scale = 1:62,500

Chicamuxen Church Formation

Qc (Middle to Lower Pleistocene) Geologic Map of Charles County
. By
Park Hall Formation Lucy McCartan, 1989
(Upper Pliocene) U.S. Geological Society
Upland Gravel 4 (UG4) Contour interval is 20 feet

(Upper Pliocene) Datum is mean sea level
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BANK FACE DEWATERING SYSTEM

Trench Dran
(Horizontd)

See Specifications
Stratum G
(Clay)

AkvdDrain or equivalent

Potomac River at 25 1. oc. dong slope, 12" wide minimum

Horizontd draine
as needed at springs and seeps

. Bt orén (MSHA) No.57 stone

textie d
up rock berm 1 Fred i fher

18" wide minimum

Sechematic 9ection Through Slope

Indian Head NSWC, Slope Section 17+00 to 22+00, Indian Head, Maryland
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Cornwallis Neck
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VanDvyke Project

Pre-Construction

1994

VanDvyke Project
Two Years After

Construction
1999
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Van Dyke




Shore Protection

Typical breakwater and bay cross-sections.




Pre Isabel
20 Aug 2003

Post Isabel
21 Oct 2003

Post Isabel
21 Oct 2003

Little impact to the breakwaters and beach.
The banks were eroded in areas with steep
bank slopes in several embayments.




Shore Protection

Storm g,
Waves significant

Asbury project located In
a coastal embaymentwith | ...

Sand Fill

a unidirectional
wind/wave climate
demonstrating shore
planforms resulting from
annual and storm waves
which approach from the
same quadrant.




Shore Protection

Typical cross-section of a project with a high, upland bank.

PROPOSED BANK
[ . ]

'\‘;"1 e 2 TOPSOIL - 8" min.
P ANELN EXISTING SAND

GROUNDWATER FLOW
" B = i SR = |
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EXISTING SAND
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Asbury site before the
project (November
1994), after the project
(October 1998), and In
August 2000.



Kingsmill on the James
T | — Al‘{guét 2004 é

Pre-
construction

Post-
construction
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Photo No. 2: Upper Sand Portion of the Bluff




Westmoreland
State Park




Westmoreland
State Park
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Summary of Bank Modifications and
Type of “Living Shoreline” Application.

. Blanket drain/bank grading with continuous
breakwater and semi-continuous sill with fresh water wetlands and
riparian buffer. Non graded bank expected to continue sloughing
onto planted terrace of sill system.

. Bank grading to use bank sands for breakwater system.

: Bank grading to use banks sands for breakwater system.
Mature vegetation of wetlands and uplands vegetation on bank.

Bank grading, bank sands partially unsuitable and had to
be moved offsite. Borrow sand required for full filling of breakwater
system. System planted with grasses and trees have come in.

_ : Design phase. Bank grading along top
strata with small revetment to address groundwater and wide sill
system along the base. Continued slumping expected.
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