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Woods ok Trends in Shoreline Change and Hazard Impacts:
Sea “t Hot Spots and Management Challenges

Outline: N ey

e ~30 min talk & time for questions

Whenlwasa
Kid the ferry
couldn’t dock

at this hotel!, .

* General Glacial/Geologic History and
Coastal Processes

* Alook at each town on Cape Cod

* Summarize management strategies




Woods Hole

What causes shoreline change?

Natural Human Induced

Seawall / Revetment Bulkhead

Change in Wind/Waves/Storms

Change in Tidal Range

Breakwater

Jetty Groin




Sandwich- Town Beach Erosion
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Source: MORIS: GZM's Online MappingTool

Joint

Draft Environmental Impact Report/
Development of Regional Impact

Beach Management, Inlet Stabilization,
and Maintenance Dredging

Sandwich Harbor, Sandwich, MA
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Bourne — Storm Surge
Surge is a function of
*Storm Intensity
*Storm Track
*Land Geometry/satnymetry

1938

<+ Boston

* Worcester 1 2 ,

- rovidence

* Norwich ‘

* Montauk Point




\a (15 Bourne — Opportunistic Beach Nourishment

Navigation
Dredging

Improvement
Dredging




Images from the 10/2010 Report of the CRWG to
the Falmouth BOS
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1) Coastal Ponds Management Committee for coastal management;

2) Harbor Management Plan for Green Pond,;

3) Beach Management Plan for the town’s public beaches;

4) Purchase/protection of parcels for open space; and

5) Draft hazard mitigation plan with an emphasis on mitigating the effects of SLR.



Mashpee- Sandy (October 29-30, 2012)
South Cape Beach -
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Accretion affects Erosion affects stability
navigation & WQ of barrier island

“Effects of Cotuit Entrance Channel Maintenance on Coastal Processes and Coastal Flooding Potential”, 3/8/2013

Shoreline Change
Now 2002 1o 2012
Change Rate [Riyr)

Shorelines
July 1938

—— May 1968

—— May 1939
Sept 2011




Dennis — 2/9/2013 Nor’easter

NORTHEAST STORM
e 4 )

= " ‘\:K‘F . .- #

Winter Storm Nemo: Nor'easter Looms

Winter S30rm Nemo will Jeler T B BA0e TOT P Greal Lakes 15 P NorPeast




1 (1 Dennis/Yarmouth — Chapin Beach

N Overwash and blow-out areas are concerning.

~_ Indicate a beach experiencing
‘ d relatively rapid erosion.

Point has < 50’ of dune width in 2009
(lost ~400’ length by 201)

......

Chapin Beach (12/4/09)
Dennis, Barnstable County, Massachusetts ‘@__)
N




Qo (5 Dennis/Yarmouth — Chapin Beach
\
N
; ‘ Cost
— Benefit
E— Analysis

Triggers for 10’ buffer (posts)
. Spring High Tide / Spring Wrack
. Vegetation
. Toe of dune
. Theoretical toe of dune
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MS “ﬁ | Harwich — Red River Beach

i A Do Nothing - Extend Northern Portion of Jetty

L ¢ ’ - -
s Place sediment - Fiber Rolls - Erosion Control Vegetation
? @_.,.Zfia-'? Removal of Jetty - Redesign of Inlet

to jetty to the west

Typical direction of
Wind, Waves &

' trantt Sediment Transport
Typical direction of

Wind, Waves &
Sediment Transport




brewster- Nor ore ivianagemen

Paine’s Creek

Ellis Landing

Photo Credit: http://brewsterdnr.blogspot.com/
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atham - Andrew Harding’s Beac
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July 2011




Woods Hole

Chatham - Andrew Harding’s Beach

The only constant is change:

bad for Scatteree,

2007 inlet =
good for Andrew Harding




Chatham - Future Navigation
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Historic Navigation Channels,
Areas of Maintenance Dredging
and Possible Area of Shoaling

HETORICAL MARKED NAVIGATION CHANNELS (NO DREDGE PERMIT EXESTS)
MIBTORICAL MATKED WAMGATION CHANNELS (DHREDGE PERAMIT EXISTS)



Orleans - 2007 Inlet
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Orleans - 2007 Inlet

Photo Credit: Ted Keon




“The formation of the 2007 inlet resulted in bigger
tides in Pleasant Bay. However, over the past two
years that trend has reversed.”

Provincatown
Center for Coastal Studies

ANALYSIS OF TIDAL DATA FROM
MEETINGHOUSE POND, CHATHAM
FISH PIER AND BOSTON

by

Graham Giese

for

The Pleasart Say Resource Management Alllance

August 2012

More “flushing” can improve WQ,

Higher tide can erode more
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AW + MLW = Tide Range

Downward trend in regional MSL

Shoaling restricts water, keeping low tides higher.

2008

2009

2010 2011 2012




MS “E/ﬂ ( Eastham — Coast Guard Beach

""'"h The exposed features are typically short-lived on our shoreline.
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Coa Wellfleet - Lieutenant Island
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TR Not enough to keep the sand spit from migrating
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Longshore Sediment Transport
. Barnstable County, Massachusetts

n Nisnn IS 2000, bmagen %0 Wl Soms Googfelarh




Impacts to:
Flooding
Wells
Freshwater Vegetation

Dike removed tides and sediment source

Video by Eric Williams, Cape Cod Times

“Seashore Science” WWW. nps.gov/caco

Ballston Beach and the
Upper Pamet River:

a perspective for long-term management

ol

October 31, 1991 the Atlantic Ocoan breaks through at Ballston Beach.



U (57 Provincetown - Longshore Sediment Transport
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Provmcetown Too Much Sand ???
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s o Summary of Management
Sﬁﬂ Il Erosion & Flooding

Do Nothing
Just leave nature alone (NPS)
Or don’t have time/SSS

Retreat

Redesign CES (extend, geometry, loosen, removal)
Use hard/soft alternatives during short-lived acceleration of erosion rates/sediment transport
“Soft” Alternatives (fiber rolls, fencing, Erosion Control Vegetation)
More protective of fragile coastal resources (e.g. after a storm)
Place sediment
Engineering sediment transport (DNSI)
Sacrificial sand during storms
Require nourishment with armor
Short-term repair
Opportunistic

Planning
Town Management Committees
To sue or not to sue
Management Plan incorporate erosion and SLR (draft hazard mitigation plan )
|dentify sinks and sources of sediment.
Acquire and allow some parcels to erode
Attempt to look forward...what problems are coming?



