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s I\/Iassachusetts

i - 1500 I\/Illes of Tldal Shore (S

all coastal :
Iandforms

'I'\-"..

~ Glacial- n_]ln‘eral
Coastal

environment

KAUAI
110 Miles shore

2 Jurisdictions:

County - mauka SL
State — makal SL (beaches)

Volcanic-carbonate
coastal environment




Reqgulations:

M assaC h U SettS (post-1978 & all dunes) &
Kaual (Ordinance) NOW
prohibit armoring!

* MA to protect sediment source

uny

*Kauai to protect the beach nAY 20 2004
~ ¢(but HI-State has major jurisdiction) (JIm ﬂ’GunneM
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13 permltted
revetments this
year (2005)'




Wellfleet - Old Wharf Point

Old Whart Point

non-structural erosion

control permitted for
post-1978 buildings
(similar Impacts’7)

SEP 25321105

&‘(\]lm O’Connell, UH Sea Grant Kauai) - . Sl S ’cOnuem\k
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g8 How many miles
s of beach/intertidal

area lost or
narrowed on
Kaual?

Sept 29, 2008

(Jim O’Connell, UH Sea Grant on Kauai)
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Oahu:

6.4 miles of sandy havebeen 4 16 miles of coastline hardened

lost due to shoreline armoring r,% (seawalls, revetments, bulkheads,

with seawalls and revetments _ etc).
(Fletcher et al, 1991). 5 * 30% Maui’s sandy shore
TR Ye : 1 & significantly narrowed or lost

ua (Surfrider Foundation 2008).
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4 ‘Sandy beaches are the
g% backbone of Hawaii’s multi-

billion dollar visitor economy

which provides the bulk of the

{ state’s jobs and income’
(University of Hawaii, SOEST).
' Y |

Hl Visitor Economy
$13 billion
171,900 jobs

(COEMAP, DLNR, 2000 )  $$$ 2009?
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Marshfield, MA | ~—

36,000 people live within 500’

of Shoreline in Massachusetts
(Hynes Rpt, p.23)

Nantasket Beach,
- Massachusetts

counties (Evans, 2007) & %2
million live within 500 feet of the

(Photo Jim O’Connell)




Nantasket Beach, Hull, Massachusetts |
MA _has extensive experlence ﬂn armorlng)
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MNENTaSKeT BEACn, Mass,

(Jlm O Connell Un|v HI Sea Grant)
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Now adding toejs ""

rip-rap = further

‘dis Iacement \_..J
loss




replacing old
vertical concrete

seawalls with
revetments =
“additional

dﬁw etc

'\..
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(Jim O°Connell)
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2006

- o =, ) r 5 (Jim O'Connell)
Jim O’Connell, University of HI Sea Grant



) _ Losses:
Passive Erosion EagLEE

*Recreation
eHabitat (sandy beach)

eGGains:

eStorm damage reduction
eHabitat (rocky/cobble intertidal)
eFinancial security (sthouse)

5
COTTAGES ALONG THE BEACH, OCEAN BLUFF, MASS.

(Jim O’Connell, UH Sea Grant)

(Jim O’Connell)



‘Effects of ARMORING’
‘Pros and Cons’

(categorize)

* PhySicaI Effects (protects & destroys)
* BiOIOgicaI Effects (destroys &/or change as

habitat changes)

* Hab|tat EffeCtS (eliminates or changes habitat)
* ECOIOgicaI effeCtS (ecosystem services)

(Dept Ecology, 1994, V.7)

FIinancial Effects (adds and subtracts: Kriesel
& Friedman, 2002)



Impacts of shoreline armoring are

*S|te secmc*l

il

Beach compo" itiof o S
(= biologicaFactivity) ——
relates to sediment

- source Iandform &

' prox.lmlty tos

Are the values similar for these beaches & banks?

(physically; ecologically; financially)
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Armoring effects will
differ due to seasonal
beach changes

Same beach -- shores with large &

4 months apart % seasonal
. changes in

" beach width,
volume &
composition:

Habitat
| Important?



(L. Strode)



Glacial-mineral environment vs. Volcanic-carbonate environment

Impacts of Armoring depends on:

. Type of Landform: sediment source?

. Sediment Composition of beach and
Inter-tidal area

. Seasonal Beach Changes (physical &
biological)

. Tidal Range (width of intertidal area)

. Wave Energy (open ocean vs. estuarine)

. (= Biological - Habitat)

. Placement (landward vs seaward)

. Type of Armoring

site-specific



Your primary residence is in jeopardy of loss due to

coastal erosion.
= e e ——

o —
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edeellO N0TNING, ——— == What would be -
2. Relocate landward; : the 'mpa_'CtS of ass
s . armoring?
3 An-terosion control alternative’: = =, .3 > :

struq:tural VS. non-struc;ural
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Shoreline Armoring Impacts
Benefits Detriments

Main Property Owner Concerns? _
- Stabilize upland source sediment

 Maintain property . grosion of beach

Value (front house only) ® DireCt IOSS Of
e Protect resource (displace)

Infrastructure e Decrease (change)
- “ ecological value

= « Loss beach access
e Swimming hazard
e Navigation hazard

& « Adjacent property

S iImpact

m— .,;;..'.','e.., Quantify Impacts & Balance Outcome
(Jim O’Connell, HI Sea Grant)




Coastal erosion
management
dilemmal!

No dry' Beac:h

-—{-' T Al 1'.# s A
o \l = {-l 4 T‘:r __a.-. A._Hﬂ_

Beach access Ioss sand |mpoundment placement
loss; habitat loss (change); marine organisms
(change); ecological exchange; adjacent property
affects; valuable upland protected.
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Passive Erosion
of beach

Mitigation(?)

¥
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" e
condition placed on permit | SR e s
to build a revetment to _—

maintain public access
along the shore!

(Jim O’Connell)




Passive Erosmn

Maintaining
shoreline public
access was
_ Impossible: permit
| condition negated



Habitat

(food chain?)

DO NOT APPROACH *
! MONK SEALS m
= MONK SEALS MAY BITE AND CAN CAUSE
iy SERIOUS INJURY.
Hawaiian monk saats are one of the most 25
endanpered spacies in the wortd. Theso sl
@fien resi an the beach. h-ﬂ“‘l

seals by

 State and Federal laws piohibit harassmsat of
. O thessmmimals.

(Jim O’Connell, UH Sea €
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B ARMORING:

e & Changes habitat
M. #¥ thus ecological

LB services thus
marine organisms.
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MITIGATION:

Beach compatible
sand over revetment

(Jim O’Connell)




armoring:

=loss of source sand for downdrift barrier beaches
=more rapid landward migration & disintegration

Note more
landward position
of barrier beach

Jim O'Connell



Placement Ioss:
(vertical seawall vs. revetment)




end scour
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Nov 11, 2006
(Jim 0'Connell)




proposed armorrnq (revetment) 1{0) protect road

-Avrfauna‘l'& ,

1|—hs orrc/archaeolo .

'-Arrqualrty & noise
eSocial & economic factors
eInfrastructure/utilities

-Tranj ndvi 2008

{Jimg)' Conne e G nt

con orma 7'If’>lans & Policies




proposed revetment EA = FONSI

Impacts Analzed ():
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U.S. Coastal Zone
Contributed $4.5 triIIion to

|"._ g J—' Ry
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‘Littoral Cell Management’
“€% Which beaches will we decide to lose

,, —which will we savel!?
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(Jim-0'Connell, UH Sea Grant) ~



Cape Cod Landforms and Coastal Processes







covered &
vegetated
revetment

erosion rate:

Storm-induced
erosion concer




Erosion Control Alternatives

e Structural e Non-structural

Revetments (rip-rap; < Fiberrolls (?)

gabions; concrete; e Beach nourishment
geo-textiles) e Bank nourishment (re-
Seawal |S grade; vegetate; terracing)

e Dune building

Bulkheads :

i e Beach de-watering
Groins e Salt marsh building
Breakwater e Sand/snow fence (?)
Perched beach - Beach scraping
Dikes/levees e Gnd H20 discharge

e relocation

(Jim O’Connell, WHOI
Sea Grant & CCCE)



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Shoreline Armoring Impacts�Benefits       Detriments
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Erosion Control Alternatives

