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Salem Sound
COASTWATCH

Creating Living Shorelines —
Using Natural Solutions to Build Resilience
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Storm Surge Transportation Map
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City of Salem Awarded

Massachusetts Coastal Zone Management
Green Infrastructure for Coastal Resilience

Financial & Technical Resources
to advance understanding & implementation
of natural approaches to

mitigate coastal erosion
& flooding problems




Hardened Shorelines — Sea Walls, Revetments

« Erosion continues

« Cuts off sediment source

» Causes scouring
» Can be overtopped

Revetment - a facing of sloping stone
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Sea Walls — Hardened Shorelines

* Require monitoring
 Costly to maintain — 2013 reconstruction estimate ~ $4.3 million!
upgrade estimate ~ $8.5 million!
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»xe‘“ Living Shoreline Installations

= Natural “Green” Infrastructure

« Alternatives or enhancements to bulkheads, seawalls, or
revetments

 (Goal to create a more stable shoreline —
resistant to erosion and flooding

« Introduction of a naturalized edge using plants, sand/soil, and




Living Shoreline Projects

4 general areas of Focus

1. Beach, berm & dune

2. Bio-engineering with biodegradable materials and
plantings




1. Beach, Berm & Dune

e Build, Enhance, Restore

Ion

tat

with compatible sediment & native vege




2. Fringing Salt Marsh Creation or Restoration

e Spray sediment slurry over the marsh

* Experimental plots in the marsh from dredging
projects

* Not viable option

in Salem



3. Bio-engineering with Organic,
Biodegradable Materials with Plantings

Coir rolls and natural fiber blankets

Before

Bioengineering: Coir
Rolls & Vegetation

Wi\stormsmart\Hazards_Clearinghouse\04.Bioenineering-
ir_Rolls\Original photos & graphics\during construction.pi

ng Construction

* Reflects less wave

energy than rocks or

sandbags

8 <Limits erosion of
sediment sources

*Can be used to re-

establish vegetation



Remediation at Lead Mills — Salem & Marblehead

Bank needs to be stabilized after lead contaminated soils
were removed.




Remediation at Lead Mills — Salem & Marblehead

Blankets and Coir Rolls used to stabilize soils while
vegetation got established.




3. Fringing Salt Marshes

4. Natural Oyster or Mussel Reefs

Creation, Enhancement or Restoration




4. Natural Oyster or Mussel Reefs

The Demonstration
Site — Phase |

3. Ca nstrucfed two 100 fb'~e;‘);ster ba;s..
th sﬁell bags
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Oyster Shell
Bar (Bar) Reef

January 2005




Cannot Create New Permanent,
Edible Shellfish Populations
in Contaminated Waters
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Ribbed Mussels & Marsh Grasses
Mutualism

Rlbbed Mussels (Geuken3|a demissa)
generally ot consumed byhumans

Ecosystem Engineers



Coir Biologs and Mats:
Reduce erosion and encourage mussel recruitment

Coconut fibers (coir) are spun
or woven to create mats or
bound into logs.

Designed to stabilize
sediments to allow colonization
by plants.

Fibrous structure also enables
mussel colonization.

Mussels can recruit naturally




Shellfish-based living shorelines trapped sediment and
appeared to decrease erosion at low-moderate energy sites.

Ribbed mussels successfully recruited onto natural substrates
deployed in the intertidal zone along eroding salt marshes.

DelawareEstuary.org




The PROCESS

&

&~
— Salem Sound

EOAETWATCH

Municipal Shoreline Survey

Identify 10 possible sites

. Chose 3 sites
Develop 3 Conceptual Designs

— City of Salem
— MA Coastal Zone Management

— Salem Sound Coastwatch

Private Shoreline Survey
Spring 2016

— Chester Engineers (formerly Bioengineering Group)




Survey of Salem’s Municipally Owned Coast




Shoreline Survey -
looking for future site of Living Shoreline?
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Salem Shoreline — fringing salt marshes
that is eroding badly




Salem Willows - fringing salt marsh

that is healthy and appears to be receiving new sediment.
Note that is protected by rock outcropping at the water’s edge.
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McCabe Park — future site of Living Shoreline?

,f.‘oastal Resilience - Living Shoreline, Salem, Massachusetts, 2015.

LSID#: 6 Site Name: McCabe Park

Owner: City of Salem Site Address: Kernwood Ave

Habitats Present: Mudflat, salt marsh
Constructed Environments: Sidewalk
Dominant Material: Gravel, sand, mud

Vulnerability: Sidewalk heavily eroded — public safety hazard, habitat loss (salt marsh loss), flooding from sea level rise
or storm surge into park

Who/What at Risk: Safety of walkers, salt marsh

1. Salem Sound
Coastwatch
surveyed

29 Municipally
Owned

Coastal Properties

2. Then created a




GOAL: Coastal Resilience

Reduce Risk
More Than Habitat Restoration

advance understanding &

implementation




Developed a Matrix to Determine Site Priority

1. Used Matrix to
:i:e ::l)ame |dent|fy 10

Criteria -- Scoring System: High (3); Medium (2); Low (1) Use number in cells. pOSS| ble SItES
Physical

o [Kernwood Marin
o |[McCabe Park
'= |Furlong Park
5 |Collins Cove -East
S |Collins Cove Park
N |Collins Cove Beac

Natural shoreline

Flooding potential (FEMA & Storm surge maps)

Erosion impacts (extent, rate, cause and shoreline change)
Filled tidelands (shoreline change map & chapter 91 maps)
Low topography

Exposure to storm waves

Vulnerability to sea level rise
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Potential for natural shoreline adaptation / resilence (landward migration or

sediment accretion)| 2| 2| 3| 3| 2| 3 2 TOOk 3 SItES tO
Biological Conceptua|

Presence of marine & coastal resources (eelgrass, shellfish, salt marsh,etc.)| 3| 3| 3| 3] 2| 3 .
Restoration potential for coastal habitat DESl N

N
[y
N
N
N
N

Social

Public property] 3| 3| 3| 1| 3| 3
Residental impacts| 1| 1| 3| 2| 3| 3
Vulnerable population (elderly, schools, low income, hospitals)| 1| 1] 2| 2| 3| 3
Evacuation route / connectorroad| 2| 1| 1| 2| 3| 3
Recreational benefits| 3| 2| 3| 2| 3| 2
Historical & cultural significance| 2| 1| 3| 1f 2| 2
Economic

Cost of gray infrastructure repair or installation (functional condition assessment)| 2| 2| 2| 2| 3| 3
Economic value (lost revenues for City, businesses, residents)| 2| 1| 3| 1| 1] 1
Cost of recovery to repair floodingimpacts| 2| 2| 2| 2| 3| 3
Funding opportunities] 2| 1| 3| 1] 3| 3
Transferability to other coastal communities| 3| 1| 3] 2| 3] 3

TOTAL SCORE 44




Filled Tide Lands — Chapter 91

Red line denotes original shoreline before filling.

Legend

==\ Chapter 91 Boundary
Dessignated port landside area
Designated port waterside area

Historic high e b ST LA Source: A
; ! ; ' AL Compiled from maps provided by DEP
Water mark e e 2 Chapter 91 boundary coincides with the historic high water mark
: : 4 This map is for planning purposes only.
Both the DPA and the Chapter 91 jurisdiction boundaries are approximate and
subject to confirmation on a parcel-by-parcel basis by MCZM and DEP.




Filled Tide Lands — Chapter 91

Juniper Cove (not filled tide land) went to conceptual design (black circle).

Legend

==\ Chapter 91 Boundary
Dessignated port landside area
Designated port waterside area

Historic high i R Bt o Source: A
e LT E ' : Compiled from maps provided by DEP
Water mark . Tiaas < Chapter 91 boundary coincides with the historic high water mark
‘ - 2 This map is for planning purposes only.
Both the DPA and the Chapter 91 jurisdiction boundaries are approximate and
subject to confirmation on a parcel-by-parcel basis by MCZM and DEP.




Juniper Cove— future site of Living Shoreline?




Juniper Cove— future site of Living Shoreline?




Juniper Cove— future site of Living Shoreline?

The marsh is becoming water

SEA WALL COIR MAT WITH PLUG PLANTINGS
EXISTING MARSH SPARTINA SA/SP SPARTINA POSSIBLE SAND FILL
y : VEGETATION _PATENS .~ MIX ALTERNIFLORA . 12” COIR LOG WITH EARTH ANCHOR
¢ MHHW (4.77)
: MHW (4.33)
:
0

NAVD88 (0.0)
EXISTING ROCK GROIN MTL (-0.42)
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Juniper Cove— future site of Living Shoreline?

Contours [

: \ Coir Logs

SEA WALL COIR MAT WITH PLUG PLANTINGS
EXISTING MARSH SPARTINA SA/SP SPARTINA POSSIBLE SAND FILL
2 VEGETATION . PATENS | IX‘ ALTERNIFLORA ; 12” COIR LOG WITH EARTH ANCHOR

g v MHHW (4.77)

; . TMHW (4.33)

i - — NAVD88 (0.0)
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Filled Tide Lands — Chapter 91

Furlong Park (i]led tide lands) was selected for conceptual design.

A . “

==\ Chapter 91 Boundary
Dessignated port landside area
Designated port waterside area

. . . TR 4 i 4 Source:
H |St0 rc h|g h . FAEn TR : Compiled from maps provided by DEP
% e \ \ A o Chapter 91 boundary coincides with the historic high water mark
Wa.ter m ark ] ; s ) A - This map is for planning purposes only.
X e 1 ; 3 2EaN Both the DPA and the Chapter 91 jurisdiction boundaries are approximate and
subject to confirmation on a parcel-by-parcel basis by MCZM and DEP.




Furlong Park, North River —

future site of Living Shoreline?

SECTIONB - B'

ADDED FILL
(MAINTAIN SLOPE TO WATER)

COIR MAT WITH PLUG PLANTINGS

HIGH-MARSH  SPARTINA SA/SP SPARTINA POSSIBLE SAND FILL
, VEGETATION =~ PATENS X ALTERNIFLORA u
12" COIR LOG WITH EARTH ANCHOR

‘.H!f:&\ A“ il
R AR

|

MHHW (4.77)
MHW (4.33)

= e M St T NP S [ e e ——e g NAVD88 (0.0)
________ ==~—-MTL (-0.42)

EXISTING ROCK SILLS
ADDITIONAL ROCKS TO RAISE SILL ELEVATION APPROX. 1’'-0"

FURLONG PARK LIVING SHORELINE CONCEPT SECTIONS & cissmn

SALEM, MA SCALE: £"=1'-0"
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Furlong Park, North River —

future site of Living Shoreline?

LEGEND

SPARTINA PATENS

///////////JF/////////////D(MHL—MHHW)

SPARTINA |ATERNI FLORA/

PATENS MiX
75'-0"

SPARTINA ALTERNIFLORA

B el totladk (MSL — MHW)

T e W W W SpEe ;o i U
e T R e
i D —— MHHW_(4.77)
_— SA/SPod—

s 557 At i SIS IS Y IH VSIS

MHW (4.33)

PR Ll
. - —SA PINELANDS COIR MAT_ 700
WITH 2” O.C. PLUG PLANTINGS
o - 12' PREMIUM COIR FIBER LOG
5 —— . 0, WITH 1’ OVERLAP AT ENDS
— 27 X 2" X 4’ HARDWOOD STAKES
7 WTH * HOLES DRILLED 3" FROM TOP,
g SPAC BART
N POSSIBLE SAND FILL
— POSSIBLE SHELL BAGS
o AGAINST 13T ROW OF COIR LOGS
. T, o S
e S NAVDBB (0.0)
----- - Sl s MIL (=0.42)

>

NOTES:
1. TIDE ELEVATIONS BASED ON TIDAL DATUMS FOR BOSTON AREA, REFERENCED TO NAVD88 (FEET)
2. RIBBED MUSSELS MAY BE ADDED IN CONJUNCTION WITH SPARTINA PLANTINGS

3. ADAPTED FROM DELSI| TACTIC — SEE WWW.DELAWAREESTUARY.ORG/NODE/195. ACKNOWLEDGEMENT TO DR. DAVID BUSHEK OF RUTGERS UNIVERSITY,
HASKIN SHELLFISH RESEARCH LABORATORY FOR COMMENTS AND SUGGESTIONS
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TYPICAL LIVING SHORELINE CONCEPT PLAN: FURLONG PARK

SALEM, MA SCALE: "= 1 -0"




Filled Tide Lands — Chapter 91

Collins Cove (filled tide land) went to conceptual design.

o
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==\ Chapter 91 Boundary
Dessignated port landside area
Designated port waterside area

H H : : : g ’ X Source:
H |St0 rc h|g h : : : Compiled from maps provided by DEP
: A : oo Chapter 91 boundary coincides with the historic high water mark
Wa.ter m ark i T s 5 - This map is for planning purposes only.
Y g IR & D ) Both the DPA and the Chapter 91 jurisdiction boundaries are approximate and
subject to confirmation on a parcel-by-parcel basis by MCZM and DEP.




Collins Cove — future site of Living Shoreline?

, e




Collins Cove — future site of Living Shoreline?

s

EXISTING
SPARTINA SP/SA SPARTINA COIR MAT WITH PLUG PLANTINGS

MARSH
VEGETATION . PATENS “MIX ALTERNIFLORA POSSIBLE SAND FILL

12" COIR LOG WITH EARTH ANCHOR
EXISTING ROCK GROIN

MHHW (4.77)

MHW (4.33)
NAVD88 (0.0)
MTL (—0.42)




Collins Cove — future site of Living Shoreline?

Conceptual
Design
Using coir rolls

Contours
: \ Coir Logs ‘

e s :
COLLINS COVE - SALEM, MA

COIR LOG LAYOUT CONCEPT

@

COIR MAT WITH PLUG PLANTINGS
POSSIBLE SAND FILL

12” COIR LOG WITH EARTH ANCHOR
EXISTING ROCK GROIN

EXISTING
SPARTINA

MARSH SPARTINA
VEGETATION _ “PATENS  ~Mx""

ALTERNIFLORA

MHHW (4.77)
MHW (4.33)
s R e ] ] S T e S e NAVD88 (OO)
..... el s SR : —MTL (__042)




The PROCESS &
Salem Sound

1. Municipal Shoreline Survey

Private Shoreline Survey
Spring 2016

2. ldentify up to 10 possible sites

3. Chose 3 sites
4. Develop 3 Conceptual Designs

City of Salem — MA CZM — Salem Sound Coastwatch — Chester Engineers (formerly Bioengineering Group)

| Phase 2 — next steps |




