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® Nation’s largest estuary
64,000 sq mi watetshed
200 miles long
3.5 to 35 miles wide

11,684 miles shoreline
m Partially mixed estuary
® Tide range 1-3 ft
m Salinity fresh to salt (3.5%0)




Clﬂcsapcake 539 Ecosgstcm

m Blue Crab Nursery

m Productive Fishery

m Oysters and other Shellfish

m Waterfowl & Migratory Birds
m Mammals and Invertebrates

= Rare and Endangered Species




Human USCS OF Chcsapcakc Bag

m Property and Infrastructure
Private (85%)
Public

B Waterborne Commerce

Port of Baltimore

® Commercial Fishing

® Recreation

CHESAPEA
CHA

_ CHANNELS

b

ATLANTIC

PORT OF BALTIMCRE
CHESAPEAKE BAY
DREDGED CHAMMELS




urricane ]sabel




I"actors Contributing to | rosion

h Areas Highly Threatened by Sea Level Rise
5 ort I erm

Waves
Tides & Currents
Storms

Surface Runoff
Groundwater Seepage
Subsidence

Ice

Anthropogenic

Long Term: Sea Level Rise

m | foot/century (3-4 mm/year)

Source: J.G.Titus and C.Richman, 2000




Shoreline [T rosion

Problems:
ILoss of Property & Infrastructure
Shoteline Hatdening
ILoss of Habitat
Source of sediment to Bay
Estimated 11 mecy/yr in MDD and
(4.7 mcy MD)

Reduced water clarity
Reduced light for SAV growth

Benefits:
B Source of sediment for downdrift beaches and wetlands




Traditional Corl:)s Coastal Frojc—:c:ts

Focus on human uses:
- Infrastricture protection
- Na ng‘él tion

Small Projects (Continuing Authorities)
Section 107 — Harbor Protection and Navigation
Section 14 — Emergency Shoteline Erosion Control

Section 103 — Storm Damage Protection

Baltimore Hatbor Shipping Channels

Maintenance Dredging
Dredged Material Management




CorPs Coastal Ecosgstem Frojccts

Focus on balancing human uses and ecosystem
needs. to) ensure the sustainability of Chesapeake
Bay resources

Small Projects (Continuing Authorities)
Section 206 Ecosystem Restoration

Section 1135 Mitigation for Cotps Projects
General Investigation Studies

Dredged Material Management
Dredged Material Management Plan (IDMMP)
Beneficial Use of Dredged Material

Envitonmental Enhancements




Coastal Ecosgstcm K estoration Frojccts

= Natural “Living” Shorelines
Tidal Wetlands (Freshwater & Brackish)
Vegetated Banks

® Nearshore Habitat

Submerged Aquatic Vegetation (SAV)
Mudflats

m Island Habitat
Uplands, Wetlands & Nearshore Habitat

® Oyster Recovery




Natural Sl’lorelineTgpcs
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Ongoing (_oastal Ecosgstcm Studies

m  Shoreline Masterplan/Natural Shorelines
Chesapeake Bay Shoreline Erosion Study

1idal Wetland Restoration
Chesapeake Marsh LLands Study (Blackwater Refuge)

Island Ecosystem Restoration & Beneficial Use
of Dredged Material

Mid-Chesapeake Bay Island Feasibility Study
Poplar Island Construction

Poplar Island Expansion Feasibility Study
Oyster Recovery Program
SAV Restoration




(eneral Shoreline (lassification

[Tactors A{:Fecting Wave Energy High{inergg Shorelines

Fetch > 5 nautical miles

Water Depth Mainstem Bay

Shoreline Orientation Structural measures
Shoreline Type MOClcratC~EnCrgg SHorClincs

Neatshote slope 1-5 nautical miles

Main tributaries

Combination measures
Low~Energg Shorelines

<1 nautical mile

Tidal cteeks and minor tribs

Non-structural measures




Shoreline Protection Measures

Stru ctural N on~5tru ctural
® Bulkheads/Seawalls Beachfill

m Revetments/Sills Tidal Wetlands

m Breakwaters Bank Revegetation

m Groins Oyster Bar Reefs
SAV Restoration

Qombination

Sill Protected Wetland's
Offshore Breakwaters with Beachfill and Wetlands
Headland breakwater systems

Island Restoration

Other Combinations




5tru ctural Mcasurcs: Bu/éﬁcaa’s and 5@3 walls
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| Florodlqg

Tylertown, Swith Island, Maryland




Structural Measurcs: Rcvctmcnts




Structural Measures: (Groins

(Ises

m  Moderate to High Wave Energy
B Recreation Beach

u  Property and Infrastructure Protection

Materials

Stone

Concrete

Timber
Geotextile Tubes

Design consiaerations

= Not typically built due to
effects on adjacent
shorelines

Flanking




(_ombination Measures: Kevetment with Surface &
(roundwater Dra/}vage 5ﬂ5tem

(ses

= Moderate to High Wave Energy

m Critical Infrastructure Protection

EXISTING GROUND

INTERCEPTOR DRAIN | o
'SEE.DETAIL)

] 15 -—

ELEV. 6.0 Y

i 2
o BEDDING f
4v D J L \A)
ARMOR STONE
GEOTEXTILE

Design ( onsiderations

Runup and Overtopping
Wave Reflection

Toe scour

Drainage

Impact to Nearshore Habitat

Materials

Timber

i Metal
Vinyl

COMPACTED
BACKFILL

#57 STONE
1" DIA._PERFORATED{ =
PVC PIPE

Concrete

1
)
1
»
GEOTEXTILE
INTERCEPTOR DRAIN
NOT TO SCALE




USCS:

(_ombination Measures: Preakwaters with
Bcac:ﬁ/i// & Wct/anc/s

BREAKWATER — WATER DEPTH —2 MLLW & LESS

Moderate to High Wave Energy ~

Property and Infrastructure Protection

m  Wetland Protection/Creation

Matcrials:

Stone
Concrete
Geotextile Tubes

Dcsign (( onsiderations

Functional Performance
Wave transmission, ovettopping, and diffraction
Crest Elevation
Length, Gap Width, and Distance Offshore
Orientation
Structural Stability
Toe Protection
Foundation Conditions
Impacts:
Effect on Adjacent Shoreline
Nearshote Habitat IDisturbance




Breakwaters with | idal Marsh
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Breakwaters

Taglors Jsland, Mar3|ancl s “Pm"_ & : : West Bank, |sle of Wight Co., James River




eadland Control
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Headland j’
Breakwater
(HB)

Summerille, Virginia — SmitliPoint

Hog Island, Surry Co. Virginia

Photos: VIMS




(_ombination: Wetland ( reation
(//5/}75 Drca’gca’ Material and Sills
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(jeotextile | ubes for Revetments,
Breakwatcrs, and

T e
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(_ombination: Brea,éwatcrs, 51’/75,
5636/7;;/4 and Wct/ana’s




Clﬂcsapcakc Marslﬁ Lands 5tud3

Tide Gages at Blackwater National Wildlife Refuge
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Blackwater Tide Levels
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Wetland (_reation Using Drcdged Material

B/aoéwa ter Marsh Kestoration [Demonstration [ rcjcct




°
@ () C] A0 O C] C (]

: g Ry 1T
GEOLOGICAL ILLUSTRATIOAS Y R < e i
|-~ o \ : |
Aecompanying the first report of P I (R > : 4 i °
ity Epesn | POPIAr RN
(- fhiley Clvson ] b |
— — W T Wl ol y ol g )
dgricaltaratdhamist of the State o I S I an d ; -_I,:'"";”_'m_ \.“:..\-.;".,,.,.""\' .\\‘\ 18 "‘:"_”i‘--“l - ot | P, “_.
MAIRYLAND ¥ oy L \\ > e L :
¥ Yy it e o R )
i : ¢ | s .|_ 1‘ l\l ) u?.mu_ ot p— ok S ‘
- ! 'w.-q-.----v; :u‘.-nmll ) 'in s .,‘ v
st 4 : LAE RS LT Pt
: LT 1 g \
i Uppetotbems ‘I;
i = | : A i
Y il | rrmll g f ! o ;
¥ . 3 ¥ Bt U J
; - L] i i LB Py 1
) ﬁ ¥ " i \ ."’ : < .
- Ty / / .{5" | .-:.%
. F i A PO T I R
: ! o
vy : O S Ogeren
| sl g " i :':":'II, WA -‘I \ SEALE OF MILES
Wi ] " gt o HS SR
i
I — It ¥ 1 vin o - il '
i u ' ames Wik | -
R Island sl U P
pEai | el .-""‘ J
% y -
& ¢ { . | |
: : 3 : . N
- ) B l - = =
'i ! - | :- ' : - N
Y i ¥ sinwf & ' A
g, 1 {
i e -
a —— ]
1l = . i
A : % Barren o
- > -- Island e it A
' { rilurd '._m“ ' slan Atlas.0 orical Maps.of:Maryland, 1608
| J 908 pun. 200 awara Papentuese and



JAMES ISLAND (1847 - 1994)
147 years

976 acres (1847)
92 acres (1994)

884 acres lost

Date of Photography: 1994




BARREN ISLAND (1847-1994)
147 Years

839 acres (1847)
175 acres (1994)

664 acres lost

Date of photography 1994



Chcsapcakc Bay |sland Restoration

Project Goal: Tv restore and protect valuable but threatened Mid-Chesapeake Bay

island. ecosystenss throngh the beneficial wse of dredged material

CHESAPEAKE

BAY

Legend
Depth Range
0-2
2-4
4-8
B s-s
| ERL

| =10

[ watural Oyster Bar Boundary

Barrcn lsland

Jamcs |sland

Poplar |sland




Foplar ]slancl K estoration

I it mams (1.8 -+2 8L




Poplar Jsland

Containment Dikes







Coastal Modcling

* STWAVE & ADCIRC

* Evaluate project impacts on shoreline
erosion and protection at James and Barren
Islands

» Evaluate project impacts on water levels,
current velocities, and
sedimentation/accretion during storm events
due to combined effects of wind and waves.

*Evaluate effectiveness of alternative tidal
channel configurations at James Island on
flushing, erosion, and sedimentation of the
wetland

 Evaluate Barren Island alternatives for the
maximum protection of SAV and minimum
impacts to the Island, Honga River Channel,
and Oyster ground
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James Island Slﬁoreline ]mPacts
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CGrid Module SE_ARZ_w

0.a0

0.20

Barrc—:n ]sland

Shore]ine ]mpacts

Barren Island South

t~e"\L H=14ft, T=7s, dir = 170 deg

— Existing
— Future NoProject

— Alternative 1
—Alternative 2

—=— Alternative 3

—— Alternative 4
—e— Alternative 5

—-o— Alternative 6




James |sland T idal Guts
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Alt1
+“Y-shaped”
+ 150 ft wide
* 40 acre cells
* Bird islands
within cells

< gson ~ Eboo -

Alt 4
“Y-shaped”
+ 300 ft wide
+ 40 acre cells
* Bird islands
within cells

T
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“Fork-shaped”
+ 150 ft wide

* 40 acre cells

* Bird islands
within cells
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+“C-shaped”

+ 150 ft wide
+100 acre cells
* Bird islands
within cells
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Alt 3
«“Y-shaped”
+ 150 ft wide
+ 40 acre cells
+ 4-acre bird
island at inlet
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Alt 6
+“C-shaped”
+ 300 ft wide
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island at inlet
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Poplar Island Wetland Cells

Water Surface
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Poplar Island Cell 1C Section

Point Data
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Sediment Accretion/| rosion During |azel
2
Barren |sland Alternatives 5 & 6

Bed Changes (m)

0.10

0.18
0.20

{+) = deposition
{-] = erosion

1] 500 1000 METERS
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Futurc Coastal Ecosystem ]DrOJects
I5) 2rie Chesapcake Bag

Lielgwziibye gnoreline gizoilizaiion 2yprosciies

\oueiiilye approncn furloyer eilersy shorelies

Combinestrictit i andNV Co TtV P PLOACHCS O
higherencroy Shotelines

Living Shoreliness

Sea Level Rise Strategies

Interagency Collaboration
Data sharing

Monitoring
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