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EXECUTIVBUMMARY

Oyster Bay and Cold Spring Harbor are located on northern Long Island, span several towns and villages, and are rich
with marsh resourcesThis 39 squaremile watershed isprimarily located within the Town of Oyster Baifs
incorporated villagesand unincorporated hamletsEstimates of current marsh habitatclude approximately 78

acres of regulariflooded marsh (intertidal marsh) and 206 acres of irreguiidgded marsh (higheelevation

marsh, often brackish.Marsh systems examined in this repatsoinclude those in Frost Creek in the Village of
Lattingtown(Figurel).

k} Marsh Type
; | Low Tidal
Bayvil:_e/\/z,f” 1 Z_l Low Marsh
ot , I High Marsh

Lattingtown

N )
13 j 7
Cove Neck ZJ %,

Huntington

Glen Cove Matinecock

\J

Oyster Bay Cove 'Ii.‘aurel Hollow

QYster Bay .
_ Upper Brookville _’l' |
0 5 10 km

I ]

Figurel. Current marsh habitat and potential marsh habitat overlaid on Oyster Bay and Cold Spring Harbor and relevant muniapalitie

Like all coastal marsis, the marshes of Oyster Bay and Cold Spring Hab®dynamic and have been evolving over
time. An evaluation of recent historic trends in these marshes (1974 totheimidi n a0 adzZ33dSada GKI
habitat has remained fairly constant, while intertidal low marsh lbesn subject tonoderate losses since the 1970s.
Exacerbating this trend, current marsh resources will be urdiglitionalpressure in coming decades as sea levels
are predicted to rise at an elevated pace. For this reason, managing current and pefigntialmarsh habitats will

be important to ensure that the ecosystem services that are provided by these marshes camkemedi

Working with the stakeholder group for this project, seven locations were identified as focal areas to discuss in terms
of specific characteristics and marstanagement options. The seven locations chosen (roughly west to east) were
Frost Creek, Mill NedRreek, West Shore Road, Bayville Bridge to Centre Island, Centre Island, Shore Road, and Lower
Cold Spring HarboF{gure?).



MARSH CONSERVATION PLANDFSRER BAY AND COLD SPRING HARBOR NY December 2023

Figure2. Seven focal areas for marsh management plannirgatéllite imagery from Google)

The oastal marshes of Oyster Bay and Cold Spring Harbor provide numerous kiebefiishumancentered and
ecological. Some of the services that these marshes provide include:

1 Wave Attenuation:Wave actioncan besignificantly reducean coastal shorelineadjacent to marshes
because coastal marshes cart as a buffer zone and absosaveenergy. This may be especially relevant
to The Village of Bayville and the West Shore Road locations that suffered coastal storm damage from
Hurricane Sandy, in 2012, among other storns.2015, the US Army Corps of Engineers estimated that
Bayville will sustain over 7 million dollars in annualized storm damages without further mitigatesunes
in place NYSDEC and USACE 28ppendix C)

1 Habitat: The marshlands in this region provide significant bird habitat, and form the base of the food web
for gamefish, and predator species, such as ospreys. These marshes are also inhaliigdfisly species,
including Atlantic ribbed mussels, blue mussels, and eastern oystdesy important recreational and
commercial fishery speci@se supported by the marshes. Another local species that relies ontitédnd
habitats is the diamondback terrapin

1 Rare and Endangered Specif$ere are many federal and statiesignated endangered and threatened
species that are supported directly or indirectly by the marshland habitat of Oyster Bay and Cold Spring
Harbor, includindald eagle, peregrine falcon, least tern, harbor porpoise, and saltmarsh sparrow.

1 Recreation and Naturahrea Proximity:The marshes of this region have long providettaw forkayaking,
fishing, and wildlife viewing

1 Water Quality Protection: Tidal marshes are important for improving water quality. In particular they can
sequester organicarbon and nutrients that may otherwise lead to additional climate disruption or
degradationof estuarine systems

As noted, marshes are dynamic systems, and there is some evidence that marsh habitat has declined over recent
decades.Potentialthreats to marshegreconsidered irthis plan topreserve marsh habitat andaximize ecosystem
services. Thedlreatsinclude invasive and nenative species that will take over native marsh habit@ne notable
example is Phragmites (common reed) that poses a threat to leatnity locations when water drainage is
insufficient. Water quality can also pose a threat to rhas when nutrient levels ar®o high, marshes produce

2
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less roots and erosive losses occur more frequently. Water quality is variable throughout this study area, with better
quality indicators in the central waters of Oyster Bad moreproblematic waterquality indicators for Mill Neck
Creek and Inner Cold Spring Harbétardened shorelines and vertical walls to protect infrastructare another

threat to adjacent coastal marslespecially under conditions of rising sea levés. additional unintended impact

of hardened shorelines and seawalls can be Kieral transmission of wave energy that promotes erosion in
adjacent natural areas.

Finally, sedevel rise(SLRand the changing intertidal footprint will challenge marshes in several ways. Some of the
lower-elevation marshes are likely to see erosion to open water; some of the haleeation marshes are predicted

to go through an ecosystem transition to lowelevation moresaline marsh.Appendix Ain this reportpresents a
summary of model predictions designed to estimate the fate of coastal marshes under an uncertinedese,

and to show locations that may support marsh habin the future. These model results suggest that predicted
losses of marshes under skvel rise can potentially be offset if some adjacent land is made available for marsh
migration. Therein lieschallenge, however, as adjacent lands are often privately owned or are used for residential
or recreational purposes.

Fortunately, communities have several tools available to them that can be usprbtect existing wetlands, to
ensure that adjacent habitat is protected for future marsh migration, to create new wetland halaitat$y restore
historical marshes that have been losThese tools include the managing of current marsh resources (including
making improvements in water quality), land purchases and easements to enable marsh migration, local regulation,
and marsh restoration.

Marsh restoration is the process of modifying former wetland locations to promote current and future marsh
habitation. Marsh restoration remains a top priorityfefieral,state and local governments. Withine focal areas

of this study, historical marsh losses haapparentlybeen most significant in Inner Cold Spring Harbor and along
West Shore Roadpotentially making these the mostappropriate locations to propose marsh restoration.
Furthermore, ay marsh restoration project needs to ensure thatgdate sediment supply exists for the project to

be successful.

As environmental and physical characteristics change, careful management of the extensive current marsh resources
in Oyster Bay and Cold Spring Harldlf be critical to ensure that these habitats continue to thrive. Some of the
steps that can be taken to manage marsh resources include invggaaes control, planning and managing habitat
change under changes in future sieaels, and taking steps taodify the hydrology of existing marshes to improve
marsh health and increase sedimentation ratéss roted above managingwvater qualitywill also be an important
management techniquaVater-quality improvements are especially important for Inner Cold Spring Harbor and Mill
Neck Creek.

Landconservationpriorities can consider those properties that have high potential for future marsh habitat given
the likelihood of future sedevel rise. Bsements can be established to prevent future development on the parcels
(or specifically on the portion of the parcels that have potential to become a marsh ha)pitas is often less costly
than outright land purchase.

Working with stakeholders, specific recommendations for each of the seven focal areas have been made and are
shown below in TablES.
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TableESL: Summary of marsksystem focal areas, primary threats, and proposed marsh conservation actions

Marsh System Primary Threats Proposed Management Actions

1 baseline marsh inventory

Frost Creek q sealevel rise 7 work withlocal landowners to plan for SLR
 erosional losses 1 land protection and easemente enable marst
migration

1 local water quality regulation and

improvements
Mill Neck Creek | T water quality f monitor marsh health and density
T sealevel rise  improve local culve andconnectivity(Beaver
Brook)

1 erosional loss from storm{ 1 living shoreline project to mitigate waves and

West Shore Road ; .

1 manage/repair current marshes

9 land protection and easements in select
locationsto enable marsh migration
local waterquality regulation and
improvements

Bayville Bridge to | ¢ storm damage to marshe
Centre Island  water quality q

_ 1 gather data on baseline marsh health
Centre Island l poter?t_lal for ecosystem | ¢ continue to work with localandowners to
transition under SLR manage and conserve private marshlands

1 low elevation dry land at
Sh Road ; i T
ore Roa risk from sedevel rise
9 stormwater outflow issue

combined bioswale and living shoreline on
North Shore Land Alliance plot

1 historical marsh loss 1 gather data on marsh health
InnerCold Spring exacerbated by seevel |1 consider marsh restoration in areas where
Harbor rise marshes were lost

1 water quality 1 advocate for local water quality improvement

There are many federal, state, and local funding opportunities that are available to finance some of the marsh
conservation options discussed above. Funding opportunities are potentially available for each step of the project
including grant writingplanning,engineering, and finally construction on shovehdy projects. An accounting of
many of these funding sources is present towards the end of this document.



MARSH CONSERVATION PLANDFSRER BAY AND COLD SPRING HARBOR NY December 2023

PROJECINTRODUCTION

Conservation of coastal wetlands can provide a wide range of benefits to coastal communities, from increased
resilience to storm events, tprovidingsuitable habitats for animals and plants that are important ecologically and
economically. Tidal wetlands are capable of sequestering carbon and other nutrients; they also filter upland and
runoff waters from pollutants and sediments and provide a pratectuffer to reduce shoreline erosion due to
wave action. Marsh and natural areas can also be importanthfeir social, historical, and recreational role within
coastal communities.

Despite their valugtidal marsh areas have been degraded or loser timeas a result of human activities. In
addition, changes in climatic and ecological conditions and pressures from infrastructure development complicate
effective conservation planning and management. For exantipdeccelerating rate of sekevetrisedue to climate
changerequires coastal managers to consider not only existing tidal flooding conditions, but also potential changes
that may occur in the future. In particular, marshemaespond to increased inundation by migrating inland and
colonizing areas that were previously at higher elevations. However, in many coastal communities, marsh migration
can be complicated by the fact that land is not available or developed areas rgaiergroper restoration
(Background text courtesy Bfopato et al. 2018

OBJECTIVE

The objective of this project is to provide Long Island Sound municipalities, commyuarittesarshconservation
groups withpredicted changes tavetland habitat under a wide range of sdavelrise scenariost select, large
wetland complexesThese results are integrated with laieadvnership information to assist in developing suitable
marsh conservation plarthat work towardsincreasng coastal resiliency.

APPROACH

This work leverages existing Sea Level Affecting Marshes Model (SLAMM) numerical and map based projections of
the potential effects of sedevel rise on the wetland communities, for the entirety of coastal New York Gtéeigh
et al. 2016)(Propato et al. 2018)

To better assist communities in planning and decision making these data are summiarizetisheets and a
stakeholder interactive viewer that intersects marsh land cover projections and tax parcel information has been
developed fittp://warrenpinnacle.com/LIMaps).

Additionally, in cooperation with municipalities or other mamsbnservation stakeholder groups, three marsh
migration conservation plankave beendeveloped in addition to two marsh conservation plans that were
developed in 2021 focused on additional marsh compleXd® goal of these plans is itiform local municipalities

and marshconservation groups as to where they might focus their conservation efforts to maximize the provision
of marsh ecosystem services under $eeel rise conditions.


https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0200368
http://warrenpinnacle.com/LIMaps/
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OVERVIEW AAARSHRESOURCES

Oyster Bay and Cold Spring Harbor located omorthern Long Island, span several tovarsl villagesand arerich

with marsh resourcesHgure3). The complex watershed is approximately 39 squartes located in Nassau and
Suffolk Counties. Approximately 80 percent of the watershed is located within the Town of OysteitsBay
incorporated villagesand unincorporated hamletériends of the Bay 20).1 Estimates of current marsh habitat
based on the National Wetlands Inventanglicate that this study area includes approximately 78 acres of regularly
flooded marsh (intertidal marsh) and 206 acres of irreguiidgded marsh (higér-elevation marsh, often
brackish.)
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Figure3. Current marsh habitat angotential marsh habitatoverlaid on Oyster Bay and Cold Spring Harbor and relevant municipalities

While marshes in Oyster Bay and Cold Spring Harbor feawaineda stablepresence, the quantity and nature of
these marshes have been evolvidg evaluation of theecenthistoric trendsin these marshes suggests thitigh

marste habitat has remained fairly constant, while intertidal low marsh has seen moderate losses since the 1970s.
Specifically, based on infrared photointerpretatid@ameron Engineering & Associa(2615) foundthat over 20%
(over50 acre3of regularlyflooded marshes were lost fro 1974 to the mie2000s Figured).

Exacerbating this trend xésting marsh resources will continue to be under pressumiming decadeas sedevels
are predicted to continue rising at an elevated p&see Appendix ANutrientloading sediment supply issueand
wave erosion can alscause marsh losses independent of $eeel stressorgFagherazzi2013. For this reason,
managing current marshabitatsand associated watershedand understanding where marshes may be predicted
to migrateunder seadevel rise scenariowill be impotant to ensure that the ecosystem services that are provided
by these marshes can be maintained.
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Figure4. Acres of Marslin the study area in 1974 and in the mid 2000&n aggregate of sites 24P59 fromCameron Engineering015).

Salt marshes are highly productive systems, and therefore provide a multitude of services and resources to various
wildlife ¢ including finfish, shellfish, birds, mammals, reptiles, and other invertebrates. This immense productivity is
driven by the high ibmass and diversity of the marsh grassésaddition,high marsh habitatanprovide habitat

for endangered or threatened species. For exampbecees like thenighly threatenedsaltmarsh sparrow rely on

high marsh habitat for nestingSeveral saltmash sparrow sightingbave occurred in Oyster Bad there are

multiple locations in the study arethat are predicted to have a high likelihood of saltmarsh sparrow residency
(Figureb).
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Figure5. Saltmarsh Sparrow observations (red stars) ahd general locations opredicted occupancy areas (blue ovals)
within the study area. Atlantic Coast Joint Venture (2023)
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As further evidence fahe ecological importance of the marshes in this region, the majority of the marshes in Oyster
Bay and Frost Creek are part of tBgster Bay National Wildlife Refug&his refugevas donated to théJS Fish and

Wildlife Service by the Towof Oyster Bay in 1968ecause of its valuas a habitat for migratory birds, particularly
wintering waterfowl (USFWS 2006)The State of New York has designated the Oyster Bay area as a Significant
Coastal Fish and Wildlife Habitat. Marine willcommon to the refuge includekarbor seals, diamondback
terrapins, and several species of sea turémng with abundantlsellfishand finfish(USFWS 2006)he Long Island

Sound Study has identified all of Oyster Bay (Mill Neck Creek, Beekman Beach, and Oyster Bay National Wildlife
Refuge) as a Stewardship Ateecause of ithigh ecological and recreatiahimportance to the Sound.

It should be noted that the original inhabitants of the lands surrounding Oyster Bay and Cold Spring Harber Stony
Brook Harbor were DelawaiMunsee speaking Indians whom the Dutch called the Matinecd@ksvn of
Huntington, undated) Colonists displaced native peoples from their native lands in the 1600's, and today this tribe
is generally unable to access native lands due to the privation of much of the shoreline

FOCALAREAS FOR THRSPORT

WheninitialyRSFAYAYy 3 ayl YSR YIFINBKSa¢d F2N GKA&A LINRP2SO0 06KAOK
interactive fate viewer) 10 unique locations were identifi€iglre6). For each of these named marshes, a user can

use theonline tooldeveloped by this project to plot current marsh habitat and predicted future marsh habitat given
uncertain sedevel rise. Fact sheets were also developed for each of these sites, regardingfatarsiodeling,

and are presented in Appendix A of this oep
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Working with thestakeholder group for this project, seven locations were identifiebeal areago discussn terms

of specificcharacteristiceand marshmanagement optionsThe seven locations chosémughlywest to easf were

Frost Creek, Mill Neck Creek, West Shore Road, Bayville Bridge to Centre Island, Centre Island, Shore Road, and Lower
Cold Spring HarbofFigure7). In this document, each of these locations will be examined independastlpits

predicted fate under sedevel rise, and its specific challenges and opportunities for marsh management.

{

\\‘ Marsh Type

| | | Low Tidal
| 0 Low Marsh
[ High Marsh

Figure7. Seven focal area®r marsh management planningSatellite imagery fromGoogle)

While these seven locations were identified as specific areas to consider in terms of gpacifigement actions

there remain several other important marsh systemishin the Oyster Bay and Cold Spring Harbor region. These

marsh systems include Tiffany Cre@icludedaspartof 6 9 F aG SNy heaidSNJ . &8¢ Ay CA3IdzNBE
Roosevelt Property, Cove Point, and Lloyd Harbor, to the northeast of the study area.

FROSTOREEK

Frost Creek is located in the Village of Lattingtown NY and includes approximately 73 acresnudrsigabitat.

Frost Creek tidal waters travel past a golf course before they reach the largest area of marsh in the northeast of this
focal area Figure8). Most of these northeastern marshlands are part of the Oyster Bay National Wildlife Refuge.
The tidal connection to these marshes has been historically dredged and the original path of the inlet was altered by
the construction of an historic boat moag area which has now been abandoned (Mushake 2010).

An additional large area of higharsh habitat is present to the southwest of the study area and is partially owned

by the Village of Lattingtown and is partially privately owned. This area has a high water table, and is saturated by

the combined sourcesf fresh water from springs further inland and salt water coming from the Long Island Sound

Ayili2 CNRA&AG / NBS|©® ¢CKSNBE A& | Olylf aeadasSy Ay GKA& NB3IA
prevention unit. This system has not beeaintained for approximately 20 years and this has caused the canals to

be clogged with vegetation restricting water flow out toward the Sound (Personal Communication, Carol Harrington,

August 2023).
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The Creek Club golf course is located in the saetthtral portion of the Frost Creek focal area and has several acres
of potential highmarsh habitat along with some acreage of freshwater4tidal marshlands. Built during the 1920s,

The Club has recegtbeen a partner in coastal marsh management, working to clear Phragmites infestations and
plant native grasses. Notably, the Club has found it difficult to maintain soil and vegetation along the northern banks
of Frost Creek and is currently consultingtwan environmental firm to solve this problem (Personal
Communication, Carol Harrington, August 2023). The Club does include many acre$yofddands that could be
vulnerable to sedevel rise in the future (See Appendix A.)
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Figure8. Satellite image of Frost Creek with current marsh coverage (Sources: NWI; Satellite imagery from Google).

MILLNECKOREEK

The Mill Neck Creek focal area includes both Mill Neck Creek and Oak Neck Creek which is the northerly tributary to
Mill Neck Creek, and land in thé&llages of Bayville, Mill Neck, and Lattingtown, NY. This location contains over 95
acres of irregularhflooded marsh and scrubhrub wetland habitat Rigure9).

Mill Neck Creek is a narrow coastal bay that empties into the western side of Oyster Bay Harbor. Most of Mill Neck
Creek is included in the Oyster Bay National Wildlife Refuge, and the wetlands are an integral part of the Oyster Bay
Harbor ecosystem proding habitat for wintering winter waterfowl populations, and many other fish and wildlife
species.The northwest portion of Mill Neck Creedk Neck Cregks owned as undeveloped Nassau County
parklandand isbordered by moderately dense residential désment on the north and east sides, and by large
estates and undeveloped woodlands to the west and s¢Btyville Village Boar2002). Habitat in this areaerves

as an important nursery and feeding habitat for various marine species, such as scup, bluefish, Atlantic silversides,
menhaden, winter flounder, and blackfigBayville Village Boar@002. As noted above, several sightingstioé

highly threatened saltmarsh sparrow have occurred in this area, and Mill Neck Creek is predicted to have a high
likelihood of saltmarsh sparrow residendyiqure5). The wetlandalsocontributes organic matter and nutrients to
commercial oyster beds, located in Oyster Bay Ha(Bayville Village Boay@002).

10
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There is a notable culvetbcated to the south of the study area north of Beaver LaKRéis culvert marks the
boundary of marsh habitat according to National Wetland Inventory, magsh migration south into Beaver Lake

may require additional restoration of tidal flows at this location. At this culvert, a fish passage was installed through

a partnership of the New York State Department of Environmental Conservation, The Natueev@nog, Friends

of the Bay, USFWS and the Long Island Sound StudyarBeske dam in 2017. The fish passage opened up 1.5
YAftSa 2F AGNBIFY O2NNAR2NJ FyR mmn | ONBa 2F aaz20Al GSR
there are additional culverts upstream on Beaver Brook (further south)ltkally restrict the passage of aquatic
organisms.
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Figure9. Satellite image oMill Neck Creekwith current marsh coverage (Sources: NWI; Satellite imagery from Google).
The approximate location of the Beavérake Dam culvert imarked with a star at the bottom of the image
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WESTHORHROAD

The West Shore Road focal area is located in the Village of Mill Neck NY and contains approximately three acres of
high marsh in a thin nortisouth strip(Figure10). Thislocationhas been proposed dke site of a living shoreline

within the Oyster Bay/Cold Spring Harbor Complex to potentially provide dual benefits of flood protection and
ecological restorationThe town of Oyster B&jdroposal outlinesiature-based solutiongncluding wetland marsh
plantings and oyster reef structuréSown of Oyster Bay, undated). Project goals amdtiress the threats of key

habitat loss, flooding and coastal erosion, and the impacts of excess nutrients from stormwater polliit®mown
continues to be interested irestoring and expanding key habitat and improving infiltration through marsh wetland

and oyster habitat restoratioat this site.

In addition to the larger wetland parcels pictured below, there are also aomegulated (due to the size) wetlands
that empty into Oyster Bay on the west side of West Shore Rd2uk to their size and unregulated status, these
wetlands are in danger of being developed.

Marsh Type

[ Low Tidal

[ Low Marsh

[ High Marsh

Il Freshwater Non Tidal
[ | Freshwater Tidal

[see === —— ] 1 ; y SRR

FigurelO. Left: satellite image ofWest Shore Roadiith current marsh coverage (Sources: NWI; Satellite imagery from Goo&ight: Photo
taken of the fringing marsh taken from West Shore Road (Photo Crediti$8chaefesBrown).
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BAYVILLBRIDGE TQENTRESLAND

The marshesn thesouth of Bayville in the focal area that spans from Bayville Bridgest¥illage ofCentre Island

include nearly 50 acres of intertidal marsh habifBigure11). These marshes fringe the southern shore in the
eastern end of the Village of Bayville between the Oak Neck upland and the Centre Island Village Beach and Turtle
Cove Thistombolo area was formed by the lorghore currents in Long Island Sound transporting sandy deposits
from the main Oak Neck portion of Bayville to the east to eventually connect with Centre Ig¢Vduild. the area
generally includesapidly-draining soils, due to the low elevations and gentle slopés susceptible to flooding

during heavy rains and coastal storms. The Bayville Bridge was first constructed in 1898 adding a shorter access route
from the south to the Village

The Town of Oyster Bay has been proactive in managjidgestablishing newnarsh grassem this location For
example, in 20142016 the Town worked with NYSDEC personnel to transplant and establish new marsh grasses at
Centre Island Beachin total, 6,000 new Spartina plugs were planted to the east and west of the swim area and
3,000square feet of existing Spartina were transplanted to approved areas at Centre Island Bzadting in
additional marsh habitat and improved water filtration (Town of tey8ay, Personal Communication, December
2023).

Marsh Type

[ Low Tidal

[0 Low Marsh

[ High Marsh

B Freshwater Non Tidal
[ Freshwater Tidal

Figurell. Satellite image oMarshes South of Bayvillwith current marsh coverage (Sources: NWI; Satellite imagery from Google).
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CENTRHESLAND

The Centre Island marshes are primarily high marshes, with over 55 acres of habitat identified as current or potential
irregularlyflooded marsh habitafFigurel2). The Village of Centre Island consist primarily of residential land use,

the Village is connected to the west to the Village of Bayville by the narrow isthmus and most of the coastline of the
Village is within the Oyster Bay National Wildlife Refuflee majority of the marshlands to the east are owned by

GKS zAtf+F-3aS 2F / SYyGNB LatlyRo® ¢tK2asS AytlryR (2 (4KS ¢Sa
of 10-12 property owners (personal communication, Mayor Schmidlapp, October 2023).

In the year 2000, a selégulating tide gate was installed between the two marshes pictured in Figure 10 below. The

existing culvert had been restricting tidal flow to inner marsh. The tide gate functions as intended but it does
regularly become cloggeslith Phragmites and debris and needs to be cleaned out frequently.

Marsh Type

[ Low Tidal

0 Low Marsh

[ High Marsh

Il Freshwater Non Tidal
Freshwater Tidal

Figurel2. Satellite image ofCentre Islandvith current marsh coverage (Sources: NWI; Satellite imagery from Google).
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SHORHROAD

Based on the National Wetland Inventory, the Shore Road focal area does not currently include tidal emergent
marsh,being dominated by the lowidal category that includes nevegetated tidal flats and beacheBigurel3).
However, the potential fofuture marsh habitais strong athis location.As will be discussed later in this report, a
fairly large portions of this area may convert to marsh habitat by the end of the century, and much of that land is
held by North Shore Land Alliance ($¢gure 2.

Marsh Type

| Low Tidal

I Low Marsh

[0 High Marsh

Bl Freshwater Non Tidal
| Freshwater Tidal

Figurel3. Satellite image ofShore Roadvith current wetland coverage (Sources: NWI; Satellite imagery from Google).
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INNERCOLDSPRINGAHARBOR

The Lower Cold Spring Harbor study area includes over 10 acwseyit andpotential high marsh habitat including

GKS {IAyd W2KyQa al N&K (Figireld). KX Sa X dziAK/ (12 W2 KefRimdy@ed@yNE Kl MBI
flooded marsh (high marsh) located at the head of Cold Spring Harbor. Historical aerial imagery has shown that the
marsh has undergone some landward retreat in recent decades (Friends of the Bay, 2018).

Marsh Type

| Low Tidal

I Low Marsh

[0 High Marsh

Bl Freshwater Non Tidal

| Freshwater Tidal

Figurel4. Top, Satelliteinage ofSouth Cold Spring Harbavith current and potentialmarsh coverage (Sources: NVBatellite imagery from
Google). 20 G2YY t K202 t221Ay3 y2NIK FNRYBwnyi W2KyQa al NAK o{ 2d2NDS { I NI
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BENEFITS FRAMCAIMARSHE& ADJACENIABITAT

Coastal marshes of New York provimi#h humancentered and ecologictlenefits(Mehvar et al. 2018)Recently,
'y SELISNI FyR aiGl|18SK2ft RSNJ LI ySt RS@St 2LISR | ythigli§O2aeais
includedthe following categoriegPropato et al. 2018)

Wave attenuation/Flood damage reduction
Habitat

Rare, Threatened, and Endangered Species
Recreatiorand NaturalArea Proximity

Water Quality Protection

=A =4 =8 =4 =4

Discussion of these benefits, and specifically how they pertain to Oyster Bay and Cold Spring Harbor follows.

WAVEATTENUATION

One key ecosystem service provided by salt marsteesaduction of the impacts of waves on coastal erosidiave

action can besignificantly reducedn coastal shorelines as marshes act as a buffer zone and absorb the energy
(Shepard et al 2011By stabilizing sediment through their above and belowground biomass, manslresbeen

shown toreduce coastaletreat. This service is especially beneficial to coastal communities that face great risks with
climate change implications, including increases in extreme weather events (e.g., storms, hurricanes, etc.). The
presence of marsh vegetation substantially mitigaitgfsastructure damage to the shoreline aslative structural

loss is correlated to the percent of wetland cover (Sheng et al. 2021).

The village of Bayville is especially prone to regular flooding. As a@adtalstorm riskmanagement study notes:

. LegAttS KIFIa SELSNASYOSR Oz2Fadlft &aG2NX RIYF3S RdS G2
Hurricane Sandy (2012). The majority of damage was the direct result of inundation; however, Balsle

susceptible to damages caused by wave attack and beach erosion as evidenced by the effects of the powerful
Y2NRSIFadSNI 2F 5S50SY06 SN m.dBpmaintaning and €nBadiding theytiBal rhafsh so@h ofi 1 M ¢ 0
flooded lands, the extent of additional flooding may be reduc&wr example, the neighborhoods north of West

Harbor Drive are protected from wave impacts from the south by existing ma(siggell).

Anotherlocation in the studyarea thatis protected by existingharsh lands is West Shore Ra&ifyure10). This
road was partially washed away during Hurricane Sandy in 2012; and expansion of and augmentation of marsh lands
to the east of the road should help protect the road and the property behind it from additional damages.

HABITAT

Smooth cordgrassSpartina alterniflorgq and saltmeadow cordgrasSgartina patensare the two dominant plant
species that often provide the foundation of marsh ecology. Marsh grasses are considered ecosystem engineers
which, by definition, are organisms that have the ability to alter or change the surrounding habitat, and therefore
affect the livelihood of other organisms in the surrounding area (Jones et al. 1994, M&@Eh grasses produce
detritus (decaying plant material), and this is stored in ¢inganic matter of the sediment. This organic matter is

rich with nutrients and minerals that cascade up the food chain, and provides energy to thelapplespecies.

The salt marsh can be divided into several different habitat types in the transition zone between the Sound and
upland terrain, which are described by the New York Natural Heritage Program. These habitats include salt scrub,
high salt marsh, low salt marsimd salt panne.
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9 Salt ScrubThis shrubby habitat occurs at the transition between salt marsh and upland areas. Typical plants
include groundsel treéBaccharis halimifolla marsh eldeflva frutescensand seaside goldenro&glidago
sempervireny however, this habitat is often heavily invaded by amative common reedRhragmites
australig (New York Natural Heritage Program).

1 High Salt Marsh The high salt marsh is dominated by saltmeadow cordgrass or salSpaytiha Patens
Many high salt marsh areas were historically mowed for hay. The high salt marsh is typically flooded by
particularly high tides, and it may not be flooded every day. Other plants such as glassSaditergia
spp), smooth cordgrasSpartina alterniflora)and spikegras®{stichlis spicapmay be present (New York
Natural Heritage Program). The saltmarsh skippanoquina panoquina butterfly thatuses spikegrass as
a host plant, is found in this habitaBlassberg 1999

1 Low Salt MarshThe low salt marsh, which is often flooded by tideveral times daily, is dominated by
smooth cordgrassSpartina alternifiorh. Common animals include Atlantic ribbed muss@sukensia
demissd and fiddler crabd{ca pugnak which can be very abundant (New York Natural Heritage Program).

I Salt Panne Salt pannes are shallow pools within the salt marsh ecosystem that rarely drain. As the water
evaporates, the salt concentration can become much higher than in the surrounding ecosystem. The habitat
is generally composed of standing water and mud.

BIRDS

Marsh habitat is a critical component for the success of numerous bird species found throughout the Long Island
Sound. Furthermore, a study of New York area bird colonization found thaspédes habitat increased with
proximity to marsh, salt marstPhragmites and protected areas (Benscoter et al. 2019). These species include
various ducks, geese, cormorants, herons, egrets, and sparrow species. Salt marshes provide a foraging site for many
bird species as marshes support the base of the estuarine ¢bath. While some birds directly feed on the marsh
plants, most will feed on other organisms inhabiting the salt maralyae, invertebrates, shellfish, and finfish.

Marsh birds utilize the salt marsh in Oyster Bay and Cold Sparigpras predation refuge, breeding, mating, and/or
nesting grounds, or a rest stop along the Atlantic Flyway. The diversity of marsh plant species increases the
complexity of physical structure of the habitat, and therefore decreases competition by openiregmiubres for

birds to utilize. Wading birds, such as great blue hefmdé¢a Herodiasand black crowned night heroigcticorax
nycticoray may feed within the mudflat and intertidabv marsh habitat consisting sfnooth cordgrass3partina
alterniflora). Additionally, in the Long Island Sound, the invasive plant species, commorPlraegfites austral)s
provides habitat for some bird species (Benoit and Askins 1999).

High marsh habitat consistirgf saltmeadow cordgrassSpartina patens Spikegrasdstichlis spicatp and black

rush Quncus gerardii are especially important bird habitat for several spegeéscluding the highly threatened
saltmarshsparrows Ammospiza caudacutappecies like the saltmarsh sparrow rely on the high marsh habitat for
nesting. Due to sekevel rise caused by climate change, saltmarsh sparrow populations have been in rapid decline,
with 80% of the population disappearing in the past fifteen years (filaCoast Joint Venture. 20213everal
saltmarsh sparrow sightisghave occurred in Oyster Bay (in the area of Mill Neck Creek and Frost Creek) and, as
noted above, there are several locations in the study area that are predicted to have a high likelihood of saltmarsh
sparrow residencyHigureb).

Predator species, such as ospreiar{dion haliaetusform the top of the salt marsh food chain relying on fish and
mammals found within these ecosystems. Osprey populations declined severely throughout their range prior to
1971 due to the use of DDT, an insecticide, that when ingested by the animal cheseddy shells to thin and
break, reducing productivity. In 1972, the United States banned the use of the chemical and osprey populations
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slowly began to recover. Today, osprey pairs can be found throughout Long Island estondrikere is at least one
pair of nesting bald eagles in the Mill Neck Creek area

AVOIDANCE OHARSHHABITATFRAGMENTATION

Largersize marshes are especially important for bird and other wildlife habitat. A study of marsh utilization by birds
in the Connecticut River found that colonization is directly related to the size of the rf@raly and Beal 1992)
Furthermore, this study found that rare birds were more likely to colonize larger rather than smaller marshes.

NEKTOMNDSHELLFISHABITAT

Nekton are aquatic organisms that are able to swim in the water column, independent of currents or wind @nergy
includingzooplankton, invertebrates, fish, reptiles, and mammals. Nekton communities adjacent to salt marshes

heavily rely on the marshes for foraging, predation refuge, and breeding sites. Important fishery species rely on the

marsh as a nursery habitat for their yourglt marsh edge vs. interior is considered especially important habitat.

For example, Peterson and Turr@@94)T 2 dzy R S@ARSY OS G KIFd aakK2NBtAySa | R2HO
various life history stages of ecologicatiyd commercialsh Y L2 NI I yi & LISOA S& vé

Shellfish species, including Atlantic ribbed mussels, blue mussels, and eastern oysters, are found in marshes either
attached to hard substrates, or even in some cases on the root structure of smooth cordgrass. Salt marshes are an
important habitat for shéfish recruitment, settlement and survival as the water column provides necessary
nutrients and substrate for the larvae. Shellfish larvae are a type of nekton spleategpend part of their life cycle
swimming within the water column untdettling ocairs. Once settled and anchored down, they feed by filtering
nutrients from the water column.

Marshes are also inhabited by many important recreational and commercial fishery species. Some species reside in
the marsh system throughout their life (mummichog, striped Killifish, sheepshead minnow, Atlantic silversides),
some reside as young (winter @isummer flounder, tautog, and black sea bass), some migrate in and out during
different life stages (American eel), and some migrate in from the open water to spawn (American shad, alewife,
striped bass)Thesemigrating species are called diadromous fiahd they spend part of their life in salt water
environments and part of their life in freshwater environments. For example, alewife spend their life in saltwater
and migrate into the marshes to reproduce in the freshwater reaches of tidal rivers and streaths case, salt

marshes provide a connector pathway for these fish species to complete their migration in order to successfully
reproduce.A remnant alewife spawning run has been documented within Mill Neck Creek at the fish passage
constructed in2017 on Cleft Road at Beaver Lake. This run has been bolstered by several years of alewife stocking
by NYSDEC, Hofstra University, Cold Spring Harbor Fish Hatchery, and Seatuck Environmental Association at the site.
There is an ongoing effort to assess and recommend modifications, where appropriate, to improve resiliency and
aquatic organism passage at the culverts on Beaver Brook upstream of Beaver Lake within Shu Swamp Preserve and
Upper Francis Pond Preserve.

Another species that relies on tidaletland habitats is the diamondback terrapiglaclemys terrapip This small
brackishwater turtle is endemic to tidal wetlands, estuarine embayments, tidal flats, and tidal creeks from
Massachusetts to the Gulf Coast of the United States. Adult terrapin feed on shellfish and crustaceans within tidal

marsh systems andest on coastal sandy beaches near tidal marshes during the summer nesting season. Juvenile
terrapin reside in the upper reaches of tidal creeks andltidarshes until adulthood (Ernst et, 1994). As the only

ONI} O1A&aK g1 GSNJ GdzNItS F2dzyR Ay b2NIK ! YSNAOFSEZ RAIFY2YR
ecosystems. Terrapin populations are in decline or unknown throughout their range (Seig&bdoas, 1995) and,

as a result, the taking of terrapin is prohibited in New York State as of M&018 (NYSDEC).
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Within Oyster Bay, beaches on the south shore of Bayville are known to be nesting sites for diamondback terrapin
but raccoon predation has recently prevented successful hatching. olirelas been tracking terrapins in the area

with the help of Friends of th&ay. Terrapin nest covers wesdso created to deter predatiorand the town is
currently creating environmental signage to encourage the pubic help with Terrapin monitoring.

Figurel5. G@nceptualDiagram of asalt MarshFood Web

The dominant salt marsh species, smooth cordgrass is the base of the food, phauiding organic matter in the form of
detritus (A). The detritus is consumed by plankton species (B), which is then consumed by small fish speciedripach as
killifish (C), and filter feeders, such as ribbed musselsh@)are consumed by crabs and shorebirsom there, two
additional pathways are created, where smaller fish species are valuable food sources for larger predatory species, like
black sea bass (D) and the diamondback terrapin (F). The black sea bass is then further consumed by the taplof the fo
chaing the osprey (E)The saltmarsh sparrow (H) also consumes insects, amphipods and spiders found in-tnatsigh

habitat. Figure Courtgsof Cayla Sullivan, USEPA.

SHELLFISHING

The Oyster Bay/Cold Spring Harbor Complag the potential to behe site of one of the most economically

important shellfisheries in the Statélp until fairly recentlyul,d G2 x> 2F bSé , 2Nl Qa 28&0GSN
0KS {41 GSQa wds haiBstedffoin the NatkRal Wildlife Refuge at this site (Friends of the Bay, 2011).
However, harvests have gone into a precipitous decline over the last ten yié@sunclear if this decline has been

due to predators, impacts from dredging, or othemvironmental factors. Howeverhére are ongoing efforts to

restore oysters in the harband a healthy marsh system will be a vital part of restoring this ecosystem service to

the region. To ensure the compatibility of shellfish harvesting with the health of adjacent marsh habitat, towns may
consider regulating the harvesting within a certain distance of the shoreline to prevent marsh vegetation from being

dug up and or damaged.

RARE THREATENEDRENDANGERESPECIES

There are many federal and statiesignated endangered and threatened spediest are supported directly or
indirectly by the marshlantiabitat of Oyster Bayand Cold Spring Harbancluding the following species
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Bald eagl€Federal and State threatened)

Peregrine falcoriState endangered)

Northern harrier (State threatened)

Hawksbill (Federal and State endangered)

Harbor Porpoise (State species of special concern)

Least tern(State threatened)

Black skimmer (State species of special concern)

YSYLIQA NA REF&Ieral @nd statelendiieres)

Atlantic loggerhead sea turtlfederal and state threatened)

Saltmarsh sparrow (Stateigh Priority Species of Greatest Conservation Need

A thorough list of threatened and endangered species in the study area may be found in Appendix A of the USFWS
Comprehensive Conservation Plan for Oy&ay USFWS 2006

RECREATION ANNATURAAREAPROXIMITY

Healthy marsh ecosystems provide a draw for human recreation, fishing, and wildlife viewing. There are recreational
benefits provided by nearly all of the marsh areas listed in this document. A few examples follow:

il

Over fifty thousand anglers visit the Oyster Bay National Wildlife Refuge each year to fish for species
including striped bass, weakfish, blackfish, mackerel, and flounder (USFWS 2006). Access is available from
town launches and via Long Island Sound.

Kayaking is popular in Oyster Bay with paddlers usiag boat launches.Cold Spring Harbor is a top
priority for a Suffolk County Blueway Trail that provides routes formoitorized boats taking into account
features such as scenic locations, good birdwatching, nearby businesses and fakshdepartment of

State, 2021)

Motorized boating is possible through the public access patifitheodore Roosevelt Memorial Park at the
Oyster Bay Western Waterfront Waterway Access Site (NYSDEC)

Opportunities for paddling, sailing, environmental education, and tours aboard the National Historic
Landmark oyster sloop the CHRISTEEN are available at The Waterfront Center at Theodore Memorial Park.
The Theodore RooseveBanctuary &Audubon Centein Oyster Bay offers yeaound environmental
educational experiences, including estuary exploration and guided tours.

w
u»
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WATER QUALITY PROTECt{MUIN RIENEEQUESTRATIGNDDENITRIFICATIPN

Tidal marshes are important for improving water quality. In particular they can sequester oigahan and
nutrients that may otherwise lead to additional climate disruption or eutrophication of estuarine sygtesomis
and Craft 2010)

Marshes have the ability to sequester, or store, nutrients in their biomass (above and belowground) and sediment,
and therefore remove it from the water column. Nutrient sequestration includes carbon, nitrogen, and phosphorus.
More specifically, salt margis are hotspots for blue carbon storage, which are aquatic vegetated ecosystems that
are able to store large amounts of carbon (Nellemann et al. 2009). In the United States, northeastern salt marshes
have the ability to sequester about 41 to 152 d/year of carbon (Drake et al. 2013). This storage mechanism
prevents carbon from being released into the atmosphere as carbon dioxidg ¢€@ethane (Ck, which are
dominant greenhouse gaes. Blue carbon storage has the ability to mitigate global warming impacts, and prevent
future increases in carbon emissions.

Denitrification is another nutrientemoval mechanism of salt marsh, in which excess nitrogen is removed from the
ecosystem and released into the atmosphere. Bacteria that reside in marsh sediment convert nitrgte dN@m

of nitrogen that can contribute to excess algae growth, into nitrogen gasqMhich occurs naturally in the
atmosphere. Denitrification rates can significantly vary regionally (Valiela et al. 2000), and are highest during the
summer season (Velinsky et al. 2017). In the LongdSannd, about 60% of the total nitrogen cycle is either buried

in sediments or removed through denitrification (Vlahos et al. 2020).

Through nutrient sequestration and nutrient cycling, marsh habitat helps to create a stable and healthy environment
for both wildlife and humans. For example, salt marsh nutrient cycling can prevent eutrophic conditions from
occurring. Eutrophic conditiormccur when there are excess nutrients, often in the form of nitrogen or phosphorus,

in the water column. High nutrient conditions create hypoxic conditions, harmful low levels of dissolved oxygen, via
algal blooms. Excessive algae growth and subsequesdndposition depletes the oxygen levels in water and can
cause massive fish kills. Such-dffs cascade throughout the food chain and pose detrimental effects on many other
marsh organisms.

Unfortunately, if marshes areconsistentlyexposed to nutrient levels that are too higtiis canbe devastating to
ecosystem healthSpecifically, under consistently eutrophic conditions, marstae been found tproduce more
aboveground growththan roots andthe belowground biomass of banrtabilizing roots is reduce@@eegan et al,
2012) This can result in arsh collaps and conversion to nowwegetated mudflats.Dee@n and coworkerg2012
noted that écurrent nutrient loading rates to many coadtecosystems have overwhelmed the capacity of marshes
G2 NBY2@0S yAGNRISY 6A0GK2dzi RSt SOSNRAR2dza SFTFSOGadé
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THREATS TOYSTEBAY ANODCOLDSPRINGHARBORMARSHES

INVASIVES

Invasive and nomative species have the capability to degrade existing marshes and limit the ecological services that
they can provide. For examplepmmonreed fhragmitessp.) is a highly invasive plant capable of degrading tidal
ecosystemsand one that is having impacts on the coastal marshes of OystearBhZold Spring HarborNon-

native, more aggressive variants@mmon Reed candominateecosystems formerly occupied by native marshes

Once establishedscommonreed carforceout native plants andlisrupt thedelicate ecological balan@é the marsh

For example, in the USFWS Comprehensive Conservation Plan for Long Island NWR Complex, Phragmites control is
recommended because of its negative impacts on black ducks and other wintering waterfowl (USFWS 2006).

GCommonreed generally does poorly in highly saline environments. However, it begins to prosper and spread when
freshwater and nutrients are made availablEor this reason, restoration of tidal flows and increase of salinity to
locations impacted by Phragmites is often part of a control regimehtere are patches of Phragmites found
throughout the study area. One notable patch is located withiK S { G & W2 Ky Qa
presence of Phragmites theoeuld be connected to thedinity-loweringimpactof fresh wates south of that marsh.
As of the early 2000s, Frost Creek also had over 20 acres of Phragmites, a larger acreage-itmpacted high
marsh Figurel8).

Even if they arenot invasivespecies overabundant wildlife populations can threaten local marsh&svans and

Geese in particular consume large quantitieSpartinarhizomes, a consideration that should be included in marsh
management or marsh restoration plariSsor example, there is an ongoing problem with mute swans nesting on
{IAYyG W2KyQa al NBK AY AYYSNI /2fR {LINAyYy3 | Apdoogriste G K| 0

fencing is sometimes a successful strategy in limiting overgrazing (USFWS 2006).

A local resource for invasive species management is available through L{LBKEA Island Invasive Species
Management Areghttps://lisma.org/). This regional partnership provides information about local invagpesies
identification, removal techniques, and laws and regulations that are relevant to managing invasive species.

WATERQUALITYSSUES

There were four locations in Oyster Bay and Cold Spring Harbor that were individually assessed for water quality by
the Save the Soun(Bave the Sound, 20225 summarized ifiablel).

Tablel. 2022 Save the Sound Health Explorer Grades for Oyster Bay and Cold Spring Harbor

Oxygen
Oxygen Chta Clarity Seaweed Saturation Overall
Mill Neck Creek A D F F F D
Oyster Bay A D B C A B
Inner Cold Spring Harbor A F B B F D
Outer Cold Spring Harbor B D A C B C+

Sourcehttps://soundhealthexplorer.org/fishable/

In general, water quality isetter in the (often deepel) centralwaters ofOyster Bayand Outer Cold Spring Harbor

with more problematicwater-quality indicators for Mill Neck Creek and Inner Cold Spring Harlghile oxygen

levels are highhroughoutthe study area, lalorophylla levels are also high which isuallyan indication of high
nutrient levek. Water clarity, an indication of organic matter and suspended sediments, was generally good in the
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study area with the notable exception of Mill Neck Crekkvels of saweed and other macrophytes were generally
considered to be excessive throughout the bay and harbor

Thesesomewhatpoor grades indicate that nutrient loadiegontinue tchave a negative impact on the water quality

overall A study by Stony Brook University in 2020 found that Cold Spring Harbor was one of two waterbodies in

bl &daldz / 2dzyté aéAGK GKS ANBFGSad ySSRTheNassdu COURtyiMigl G A 2 y ¢
Element Plan identified wastewater from onsite septic systems as the largest source of nitrogen to all north shore

bays. Septic and cesspool discharges from unsewered resitiend commercial areas have resulted in degradation

of water quality in Oak Neck Creek and the contiguous sections of Mill Neck Eueela(d Gobler2022. When

there are excess nutrients in the water column, algae graastimulated(indicated by high levels of chlorophgll

and seaweed).

Other sources of nutrient loadings include stormwater discharges and waterfowl populations. For example,
significantly elevated levels of fecal coliform bacteria have been measured near the outflow of Mill Pond and the
Mill River and Beekman Creek in Qyster Bay which flow out into Oyster Bay Hétrliwiikely that waterfowl
populations and stormwater discharges are contributing to the elevated leatetose locations In inner Cold
Spring Harbor, the Cold Spring Harbor Fish Hatchery pmeideaddiional source of nitrogen loadingdough

efforts have been made to reduce the nitrogen loadings from this site.

As noted above, salt marshesan mitigate nutrientloading impacts through nutrient sequestration or removal,
however there is a threshold andnce exceeded, degradation occursaddition to posing a direct threat to coastal
marshes, ater quality also inhibits the ecosystem services that marshegpuoavide. For exampldyased orthe

NYSDEC Waterbody Inventory/Priority Waterbodies List, Cold Spring Harbor, Oyster Bay Harbor, and Mill Neck Creek
are all considered impaired bodies of water for shellfishing, public bathkind recreational us¢NYSDEC 2001)

Specific locations closed to shellfishing are shown in rédgarel? below.
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Figurel?7. Locations in the study area closed feellfishing due to watemuality issues (red regions). Source: NYSDEC 2023
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When managing marshes within Oyster Bay and Cold Spring Harbor, and prior to undertakingestarstion
activities, it is likely worth assessing water quality furtheetsure that high nutrient levels do not prevent a good
outcome. Concrete steps taken to improve water quality will ensure that marshes can thrive in the study area.
These actions will also provide benefits to the food web supported by these marshelsuanash recreational and
commercial fishing operations within the study area.

UNPERMITTEDSES

The marshes of Oyster Bay and Cold Spring Harbor are often adjacent to residential development and there are many
recreational users of the wetlands and waterways. This raises the potential for damage to the marsh systems
through historical or unpermittedises. For example, there are a combinatiorpefmitted (grandfathered) and
unpermitted docks in théational Wildlife Refugeln other locations, unpermitted stormwater trenches may lead

into the marshes resulting in freshater concentration and Phragjtes infestation. Further monitoring of human
activities and regulatory enforcement may need to be part of a manshagement strategy in parts of the study

area.

DEVELOPMENSNDHARDENESHORELINES

Hardened shorelineand vertical wall$o protect infrastructure campresent a threat to adjacent coastal marsthis

GeL)S 2F odzAf RAY3 LINB@GSyida tFGESNIf 6SGfFyR YAINIGAZYZ
wetland losses under conditions of SLR (Nicholls et al., 198P}dditional unintended impact of hardened
shorelines and seawalls can be the lateral transmission of wave energy that promosésnén adjacent natural

areas Furthermore, aseawall or any othetype o shoreline armoringcanreduce access and availabilityrafsting

and nursery habitat for marine species and foraging habitat for biatsd deprive the shoreline and adjacent
shoreline of sediment.

Within the study areaWest Shore Road is protected bg seawall anduntil a recent road elevation projedhad

major flooding issues during incidents of severe storm surge. The shoreline parallel to the seawall has experienced
significant erosion.This is one location where a living shoreline has been proposed by the town of Oyster Bay to
replace and supplement hardened shorelines. As will be discussed below, living shorelines are designed to provide
marsh habitat on the water side, and also tiseelevation enough on the landward side to protect against storms

and rising sea levels.

LJn
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structures associated with marina and oyster farming activities. Most of the private homes and lots that border on
Mill Neck Creek in thisr@a are subject to storaelated waves and currents, and the wave action generated by
vessel wakes. Almost all of these residential properties have been reinforced and hardened in one way or another
by the individual homeowners, which has abated erosion.

On the western side oiower Cold Spring Harbor, seawall construction has also been undertakérrecently
augmentedto protect Cold Spring Harbdraboratory and its associated infrastructure.

SEALEVEIRSEANDCHANGINANTERTIDAEOOTPRINT

Appendix A presents a summary of SLAMM model predictimségned to estimatehe fate of coastal marshes
under an uncertain sebevel rise, and to show locations that mhagve elevations that could support marsh habitat

in the future These model results suggest tipaedictedlosses of marshes under skavel rise can potentially be

offset if some adjacent land is made available for marsh migration. In addition, a full set of model results spanning
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multiple sealevel rise scenarios and uncertairapalysis simulations can be found in the Marsh Interactive Fate
Viewer that is part of this projecthttp://warrenpinnacle.com/LIMaps).

Many of the marshes in the study area are currently irrequiidgded marshes, meaning that these marshes are
high enough in elevation relative to the tide range that they are not flooded daily. These types of marshes do have
FRRAGAZ2Y L lafSE SOz (& 135y RO Hendl sk, ganbdefpdziiaizidSgerierdlly suggest that they
will convert to regularly flooded marshes rather than be completely lost. However, a successful transition to a
healthy regularlyflooded marsh during this timef@onversion is uncertainThe response of marshes to changes in
marsh floodinglevels, and nutrient and sediment delivelgvelsremains a complex and uncertain relationship
subject to many variables (Mozdzer et al. 20R@gherazzi et a013. Some changes that could be a result include

an increase of belowground sediment decompositiaimder conditions of higher salinitinvasive species may take
advantage of the habitat transition to establish foothold in the wetland.

In terms of marsh edge erosion to open water, the existing marshes in Frost Creek, Mill Neck Creek, and Bayville are
predicted to be most vulnerable to future séevel rise relative to other marshes in the study area. This is primarily
a function of thei marsh type, and the elevation of the marshes relative tolesals and tide ranges (Appendix A).

UMMARY OMARSHOONSERVATIARLANNING

There are many tools available to local governments, planners, and NGOs that can be used to protect existing coastal
wetlands, and to ensure that adjacent habitat is protected for future marsh migration. These strategies will generally

fall into the categhlh Sa 2F aYlF ylF 3Ay 3 OdzZNNBy (i NB&a2dz2NOSa oAy Of dzZRAyY 3
FYyR Sl aSySyidazé aqt20Ft 2N adlasS NBIdzA A2y Zé YR aYl N&
community members recognize the critical ecologicaNRf S 2F alfd YINAKSazZ FyR (KSa:
character. Modeling and data analysis will ensure that conservation plans have an eye towards anticipated future
conditions. When looking towards future conditions, a living shoreline can patignprovide both eological

restorationof habitat andthe co-benefitsto coastal resilience and upland infrastructure

MANAGING CURRENT RESOURCES

Managing current resources includes mitigation of the threats to existing coastal marshes. This can include improving
water quality issues through education, outreach, and regulation. Local townsatsaychoose to cite marsh
vulnerability when creating water quality rules and considering septic upgrade regulations Another important
management tool is the monitoring and removal of invasive species within salt marshes

To reduce nitrogen in the Oyster Bay/Cold Spring Harbor Watershed, the 2011 Watershed Action Plan recommended
the following priority actiongFriends of the Bay 20):1

1 Develop model municipal langse codes and regulations;

1 Promote lowimpact development and greemfrastructure approaches for private development and
municipal stormwater infrastructure;

1 Implement buffer restoration projects around streams and ponds; and

1 Strengthen septisystem regulations.

There is an important role for education in improving water quality in the Oystei®&y Spring Harbor complex.
Updating residential septic systenasound these harborsand expanding the service areas of existing sewage
treatment plants,could significantly reduce nitrogen loadinguffolk Countyand Nassau Count@eptic Rebate
Programs are available to provide financial assistance for homeowners to upgrade to nitealyming septic
systems. Additionally, existing homeowners can reduce nitrogen from their properties using such measures as rain
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barrels, rain gardens, and native plant gardens that reduce rainwater flowing across their yards and therefore reduce
the amount of nitrogen going to the water (NEIWPCC 2023an example of such land use and outreach, a rain
garden was installed at Theodore Roosevelt Park in Oyster Bay in partnership with Friends of the Bay and the Nassau
County Soil and Water Conservation District. Recently, this installation was usedcatethcal landowners about

how rain gardens work, while soliciting their help maintaining the rain garden (Town of Oyster Bay, 2023).
Landowners adjacent tOyster Bay and Cold Spridgrbor are eligible for the.ong Island Garden Rewards Program

which offers financial rewards for homeowners on Long Island who add green alternatives to their properties that
reduce stormwater runoff and nitrogen loadings (LIRPC 2023)

In 2022, the Town of Oyster Bay revitalizbrke rain gardens across from the Western Waterfront Center, adjacent

to Beekman Beach and south of West Shore Road. 100 volunteers helped complete this project with the objectives
of improving aestheticincreasingstormwater infiltration, and serving as a demonstration site for residefiiswn

of Oyster Bay, undated)

A general recommendation of the plan is to expand outreach to improve meaningful involvement of relevant
partners in the implementation of projects and management decisi@king. Stakeholdersoted the importance

of reaching out to local garden glub members as well as local yacht clubs (that often have environmental
committees) to further build community cooperation for water quality and marsh restoration projects. In addition,
they suggestedhat, prior to embarking on projects, conservation teams sHooieet with other Long Island
communities that are working on marsh conservation projects to better understand waatishat is not working

LANDPURCHASES ABRRSEMENTS

To protect marsh ecosystems, private lands with current and future marsh habitats can be prioritized for purchase
and future public ownership. In general, land without structures and restricted to human uses compatible with
conservation provides the sim@e means and greatest potential for wetland migratioSpidalieri 2020).
Additionally, and usually more economically, easements can be established to prevent future development on the
parcels (or specifically on the portion of the parcels that have pdaid become a marsh habitat(SeeFunding
Sources for Marsh Conservatiam page28and29.)

LOCALREGULATION

To benefit marsh conservation and expansion, local towns and planning boards can considefateansbdeling

within landuse planning and zoning decisions. Town comprehensive plans can prioritize the preservation of marshes
due to their specific habitat$SNJJA OS&a | yR GKSANI ISySNrt SyKFIyOSYSyid 27
regulation of local water quality can be important for maestosystem viability. Local efforts to reduce plastic
contamination in marshes can improve marsh ecosystem fanictg and increase the ecological and recreational
value of local wetlands.

A partial list of legal tools that state and local governments can consider pidalieri 2020) is:

Zoning;

Setbacks;

Restrictions on har@rmoring projects/support for living shoreline projects;
Rolling easements;

Transfer of development rights or land swaps.

¢KS bS¢g ,2N)] {GFGS S5SLINIYSyd 2F {dFGS KI&a LINRRdzZOSR
(2019. This document includes a chapter dedicated to coastal shoreline protection measures and includes model
laws with legal language that municipalities can use and adopt into a local 8taleholders noted that the training

=A =4 -4 -4 A
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and education of incorporated village officials is especially important because they often have contralhicker
lands can be developed, atite nature of that development

One local example ofvater-quality regulation initiatives comes from the Village of Oyster Bay Cove. This
municipality now requires property owners constructing new buildings or making significant changes to update
buildings to install lownitrogen septic systeméSheeline, W. 2033 As other municipalitiesake similar stepsthe
combined result will beenhanced quality and function afoastal marshecosystemsand the services that they
provide At the statewide level, acent legislation requires the &e of NY to give preference to natubased
solutions when permitting shoreline management projects (Act 5821

Funding Sources for Marsh Conservation

Below are federal, state, and local funding opportunities that could be utilized to implementloge
recommendations in this plafunding opportunities are potentially available for each step of a project includi
grant writing, engineering, and finally construction on sheeeldy projects.

New York State Funding Finder

https://www.dec.ny.gov/pubs/127486.html

The Funding Finder, developed by the NYSDEC Division of Water in conjunction with the Long Island Soun
is designed to simplify the process of finding grant opportunitiess Elxcebasedtool enables grant seekers to
filter grant opportunities based on criteria that meets their specific needs.

Long Island Sound Futures Fund

https://www.nfwf.org/programs/longislandsoundfutures-fund

Grants are available for habitat restoration, resilienaedwater quality improvementsGrants range from $50K
-$1.5M. Eligible applicants include nprofit 501(c) organizations, state government agencies, local governme

municipal government, Tribal Governments and Organizations, and educational institufioed_ong Island
Sound Futures Fund typically opens in early March, with applications due in May.

Long Island Sound Resilience Grant Writing Assistance Program

https://longislandsoundstudy.net/about/grants/gramtand-grantwriting-assistancepportunities/longisland
soundresiliencegrantwriting-assistanceprogram/

This isan opportunity for municipalities, community organizations, and nonprofits to get méted monetary
support to hire a grantvriting consultant to prepare applications fagsilience and sustainabiliipcused projects
benefiting Long Island Sound coastal communities. Awardsup to $9,950 per application directly to the
consultant. Applications are accepted on a rolling ba&fplicants are encouraged to appiyr grant writing
assistance as soon as you decide to a pursue a grant opportunity or as sdbe grant opportunity opens,
typically a minimum of @ weeks prior to the grant opportunity deadline

Long Island Sound Resilience Planning Support Program

https://longislandsoundstudy.net/about/grants/grantand-grantwriting-assistancepportunities/longisland
soundresiliencegrantwriting-assistanceprogram/

This is a new opportunity for municipalities, community organizations and nonprofits eisgittance identiipg
and develojng sustainability and resilience focused projects. This program aims to help communities assess
climate risks, conceptualize project ideas, and conduct preliminary planning efforts/steps in order to be
positioned to access funding to design angbiement successful sustainability and resilience focused projects.
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NYS Consolidated Fundidgpplication
https://apps.cio.ny.gov/apps/cfa/

A wide range of grant programs are available under the Consolidated Funding Application, released annu
May, including:

f

NYSDEC Water Quality Improvement Project (WQIP) Program

The Water Quality Improvement Project (WQIP) program is a competitive, reimbursement grant prog
that funds projects that directly improve water quality or aquatic habitat, promote flood risk reductio
restoration, and enhanced flood and climate resiliency, or protect a drinking water sduisgprogram
provides funding for project implementation/construction. Eligible applicants include municipalities,
and water conservation districts, and ng@nofit organizations (for certain categories).

Non-Agricultural Nonpoint Source Planning and Municipal Separate Storm Sewer System (MS4)
Mapping Grant (NPG)

The NorAgricultural Nonpoint Source Planning and MS4 Mapping Grant (NPG) is a compet
reimbursement grant program that funds planning reports for nonpoint source water qual
improvement projects and mapping of Municipal Separate Storm Sewer Sy&®#s). The program
aims to prepare nonpoint source projects for construction and application for implementation fundi
and to encourage and support cooperation among regulated MS4s to complete mapping of t
stormwater systemeligible applicationsiclude municipalities and soil and water conservation districts

NYSDEC Climate Smart Communities Grant Program

The Climate Smart Communities (CSC) Grant program was established in 2016 to provide 50/50 ma
grants to cities, towns, villages, and counties of the State of New York for eligible climate ch
mitigation, adaptation, and planning and assessmenjqmts. This program provides grants of up to $2M
for implementation of climate adaptation projects, including relocation or retrofits of critic
infrastructure, living shorelines and other natdbased solutions, and replacing or rieggizing of flow
barriers. Grants of up to $200K are also available for planning projects that build local capacity to res
to climate change and move municipalities toward designation as certified Climate Smart Commun
Municipalities do nonheedto be a registered or certified as a Climate Smart Community to apply

NYS Department of State (DOS) Local Waterfront Revitalization Program (LWRP) Grants
DN}yda FNBE F@FLAflrotS FT2NJ StA3IA06tS GAttlISax
inland waterways, or counties (with the consent and acting on behalf of one or more eligible villa
towns, cities) to advance the preparationiorplementation of strategies for community and waterfront
revitalization through the following grant categories: 1) Preparing or Updating a Local Waterfr
Revitalization Program (LWRP) 2) Updating an LWRP to be more Resilient to Climate Risks 3) Pr
an LWRP Component, including a Watershed Management Plan, and 4) Implementing a Local Wate
Revitalization Program or a completed LWRP Component

NYS Environmental Facilities Corporation Green Innovation Grant Program (GIGP)

Competitive grants are awarded annually to projects that improve water quality and mitigate the effe
of climate change through the implementation of one or more of the following green practices: Gr¢
Stormwater Infrastructure, Energy Efficiency, Walkdficiency and Environmental Innovation. Eligible
green infrastructure practices include bioretention, restoration of floodplains, riparian buffers, strea
or wetlands, permeable pavement, stormwater harvesting and reuse, &ominwater street trees
Eligble applicants include municipalities, private entities, soil and water conservation districtstated
agencies. The maximum percentage grant is up to 90% of eligible project costs for a green storm
infrastructure project in a municipality that meets the Median Household Income criteria, or that serv
protects, or benefits an environmental jus¢ area. All other green infrastructure projects are eligible t
receive up to a maximum of 75% of total eligible project costs.
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NYSDOT Grants
https://www.dot.ny.gov/

The New York State Department of Transportation offers various grandisiding theBridge NY Progranthat
provide funding to improve the resilience of surface transportation infrastructure, including culverts.

NYS Environmental Bond Act

https://www.ny.gov/programs/cleanvater-cleanair-and-greenjobs-environmentatbond-act

For shoveteady projects, the unprecedented $4.2 billion Clean Water, Clean Air, and Green Jobs Environn
Bond Act prioritizes investments in environmental justice, climate change mitigation, shoreline restoration, f
resilience, water quality, opespace conservation, recreational resources, and green jobs. State agencies,
governments, and partners will be able to access Environmental Bond Act funding over-geaufirocess.

Suffolk County Water Quality Restoration and Protection Program

https://www.suffolkcountyny.gov/Departments/Economi2evelopmeniand-Planning/Planningnd
Environment/WaterQualitylmprovement

This is an annual program that provides grants from$880K for both planning/design and construction. Priority
project types vary slightly from year to year but generally include wastewater treatment improvements; gr
stormwater infrastructure implemetation; nature and naturébased infrastructure for coastal resilience; and
habitat restoration, reclamation, and connectivity. Eligible applicants are any County Department,
municipality within Suffolk County, and any nprofit organization within Sifiolk County.

Nassau County Soil and Water Conservation District Part C Funding

The Nassau County Soil and Water Conservation District funds a limited number of aliggied projects every
year. Eligible applicants include local governments in Nassau County affior4poofit organizations. Projects
must meet one or more of the flaw criteria in Nassau County:

Conserve or improve sojlsnprove water quality of our groundwater and/or surface water; Control an
prevent soil erosion and/or prevent floodwater and sediment damages; Conservation, developm
utilization, and disposal of water; Preserve, increase, or improve natural resoneading trees and
plants; Control or eliminate invasive plants or wildli@ontrol and abate NPS water pollution; Preserv
wildlife.

Fundng for Land Acquisitios

Long Island Sound Study, North Shore Land Alliance, NYS, and Town of Huntington have all actively t
priority lands for protection and may be able to provide funding for further acquisitions in the future.

USDA NRCS Wetland Reserve Easements

https://www.nrcs.usda.gov/programsitiatives/wre-wetlandreserveeasements

These grants providiindingto supportland-conservation easements on wetlands that were previously degraded d
to agricultural uses. Private property owners are eligible
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MARSHRESTORATION

Marsh restoration is the process of modifying former wetland locations to promote current and future marsh
habitation. This process is often undertaken to restore critical habitats or provide flooding protection, among other
benefits. Over the past severdecades, the design and implementation of salt marsh restoration projects in the
northeast United States has been rapidly increashtigdowski, 2000)

Marsh restoration remains a top priority of state and local governments. For example, Theme 2 within the 2015 Long
LatlyR {2dzyR {(GdzReé [/ 2YLINBKSYAaA@dS /2yaSNBIGA2y g al yl 3¢
ecological balance in a healthy, pradive, and resilient state for the benefit of both people and the natural
SYGANRYYSYylid 2A0KAY (G(KA&a ¢KSYS GKSNBS Aa F G¢ARFf 2S84t
additional acres of tidal wetlands by 2035 from a 2014 baseline.ai® tlong Island Sound Study partners have

restored 79.7 acres of tidal wetland habitat and are 15.5% toward the 2035 goal. The New York State Ocean Action

Plan also commits to protection and restoration of tidal wetland habitat. Goal 1 of the plan sibiesure the

ecological integrity of the ocean ecosystem and, within this goal (Objective A, Action 3) the plan proposes to monitor

tidal wetland loss (trends), water quality, and implement restoration in estuaries and embayments. In 2000, New

York Stateestablished saltnarsh restoration and monitoring guidelines to improve standards of practice and
outcomes for these projectshttps://www.dec.ny.gov/docs/wildlife pdf/saltmarsh.pdf

When looking towards future sdavels, a living shoreline is a form of landscape maodification that potentially
provides both ecological restoration of habitat and benefits to coastal resilience and upland infrastructure. State
guidance is available to asslocal governments and landowners implement natuesilience measures to reduce

risk from flooding and erosion.

I Tidal Wetlands Guidance Document: Living shoreline Techniques in the Marine District of New Y,ork State
2017:https://www.dec.ny.gov/docs/fish_marine pdf/dmrlivingshorequide.pdf

9 Using Natural Measures to Reduce the Risk of Flooding and Erosion, 2020, Guidance from NYSDEC and
NYSDOShttps://www.dec.ny.gov/docs/administration_pdf/crranaturalmeasuresgndc.pdf

The selection of a marsh restoration or living shoreline site should be informed by hydraulics and sediment supply.
Any marsh restoration project needs to ensure that adequate sediment supply exists for the project to be successful.
For example, Liu andworkers found that, among many variables, theesess otoastal wetlands restoration and
nature-based solutionsvas primarilydriven by sediment availabilitiliu et al. 2021). Hydrodynamic sediment
modeling can be utilized to examine which locationgefftored, would be most likely to accumulate adequate
sediment to survive and to offset potential future skevel rises.

FOCALAREAS

For each of the seven focal areas discussed above, a different set of current and future threats to these marshes
have produced a different set of recommendations for macshservation planning, as will be detailed below.

FROSTOREEK

Based on analysis of historic vs. current infrared photography, Frost Creek marshes have been subject toe®me loss
since the 1970¢§Cameron Engineering015. Similar toseveralother marshes in the study arethe analysis
suggests thafFrost Creek has historically seen higher loss rates for intertidal mstishn it has for high marsh
habitat Figurel8).
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- Acres of Marsh 1974 vs 2005/2008
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Figurel8. Acres of Marsh in Frost Creek in 1974 vs, the mid 2@8@s 259 fromCameron Engineering015).

Acres

In Frost Creekuture marsh losses due to séavel rise couldpotentially be offset by marsh expansion on to land
that is currently dryRFigurel9). Some of this potential expansion is optdvate lands held in the south central and
southwestern portion of the study area. (The full map of public vs. private ownership may be fouine ktarsh
Fate Interactive Viewer warrenpinnacle.com/LIMaps
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Figurel9. Probability current Frost Creek dry land will have the elevation and frequency of flooding to support marsh habitat th 210

Marsh management at this siteould focus on management of existing marsh resourade also working with

public and private landowners folan for the impacts of future sea levelés discussed above, it will be important

to understand the potential impacts of séavel rise on the irregulariflooded marshes at this site. To that end, a
baseline inventory of marsh and marsh health will help to disentangle the complex reactioartgicy water levels

and salinity and nutrient loadsTo date, severdbngterm monitoring programs exist within the complex. NYSDEC
monitors three Surface Elevation Tables (SETs) for marsh accretion and subsidence and USGS monitors tidal range
within the Creek at Sheep Lane.
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Thepredictedflooding of theCreek Clulgolf coursecentral in this study aregrovides both gotential threat and
an opportunity.Instead of focusing on vertical wall development to reduce the impacts desed living shorelines
couldalso be developetb provide both ecosysterand floodpreventionbenefits.

MILLNECKOREEK

Based on the analysis from Cameron Engineering & Associatgshesat Mill Neck Creek hawvemained relatively
resilient over the last 30 plus yeaiSigure20). However, the water quality data for this portion of the study area is
worse than the rest of the study areggceiving F grades for water clarity, seaweed, and oxygen saturation, and a D
grade for chlorophyth (Save the Sound, 2022). While current marshes are predicted to have high enough elevations
to counter moderate future sesevel scenarios, the combined stressors of-kaeel rise and high nutrient levels
have the potential to cause moraarsh loss than predicted

One ofthe most important coursg of action for this focal areavill be to continue to focus on water quality
improvementswhile monitoring marsh health and density under these dual stressdsnefits to marsh habitat in

Beaver Lake and further through the Mill Neck Creek complex should be considepedt ofthe ongoing effort to
asses<ulvert impacts. In particular, stakeholders have recommenohedlifications to improve resiliency and

aquatic organism passage at the culverts on Beaver Brook upstream of Beaver Lake within Shu Swamp Preserve and
Upper Francis Pond Preser

Another top priority of partners in the area, including the Oyster Bay Cold Spring Harbor Protection Committee, is
to extend the service area of the Glen Cove Sewage Treatment Plant. In particular, service should be extended to
the western downtown areafahe Village of Bayville, close to Mill Neck Creek, called "The Stands". The businesses
and apartments on this stretch of Bayville Avenue are on septic systems that regularly overflow and are inundated
and there is a major concern about pollution in theamby Oak Neck and Mill Neck Creek.

- Acres of Marsh 1974 vs 2005/2008
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Figure20. Acres of Marsh iMill NeckCreekin 1974 vs, the mid 2000Site 58 from Cameron Engineering015).

WESTHOREROAD

The West Shore Road location is alreatipwing some impacts fromihe combined impacts of sdavel rise and
storm surges. The road was partially washed away during Hurricane Sandy in @8d2as been rebuilt and raised
since that time. Even prior to Sandyhé marsh edge adjacent to West Shore Reas subject to considerable
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erosion. Historic trends analysisuggests that approximately one third of intertidal marsh was lost from the mid
1970s to the mieR000s Figure21).

Acres of Marsh 1974 vs 2005/2008
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Figure21. Acres of Marsh in Mill Neck Creek in 1974 vs, the mid 2¢8@s 258 from Cameron Engineerigg15).

To counter these impacts/living shorelinavould likelyprovide benefitdn termsof erosive lossedlood protection
and ecological restoration.The Towrproposed living shoreline that includesarsh plantings and oyster reef
structures would provide these benefits and could alseeduce nutrients from stormwater pollution. A
modeling/data analysisould alsobe undertaken to understand the provision of sediment to such a prejebtie
odds ofsuccesdor nature-based solutiongre significantly improved when there is sufficiegdiment availability
(Liu et al. 2021).

BAYVILLBRIDGE TQENTRESLAND

Similar to Mill Neck Creek, this portion of the study area has sei@imallosses of marshes, even in the mere
vulnerablelower-elevationintertidal marskes (Figure22).

Acres of Marsh 1974 vs 2005/2008
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Figure22. Acres oBayville Bridge to Centre Islaridarsh in 1974 vs, the mid 200@Site 25} and 255rom Cameron Engineering015).
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Under moderate SLR scenaritise Bayvillemarshes are predicted to persisind there is also somgotential
expansion of marshes onto adjacent dry lafdg(re23). Future marsh management of some of theshacent
publiclyowned drylandscould support marsh migrationfor exampleimplementinga living shorelinedesign that
would also providdlood-protection benefits.

Marsh Type

| Low Tidal
[ Low Marsh
[ High Marsh

Marsh Type
| Low Tidal
[ Low Marsh
[ High Marsh
Il Freshwater Non Tidal
1 Freshwater Tidal
I Flooded Developed Dry Land

Figure23. Current condition potential marsh habitat (top) vs.
estimated marsh habitat expansion and imperviodsnd flooding in 2085 (bottom, under 0.74 meters of SLR)

35



MARSH CONSERVATION PLANDFSRER BAY AND COLD SPRING HARBOR NY December 2023

Within Bayville, there will potentially be work required to manage existing marsh resources that currently provide
waveattenuation benefits. For example, the Bayville Local Waterfront Revitalization Program recommends that
stakeholdergrepair and replant areas along the south shore of Bayville where gaps have formed in the existing line
of marsh vegetation. These vegetative gaps allow high intensity waves to reach the shore and cause damaging
S NP & Bayvilleé Village Boayd2002). Other methods to inease sedimentation and marsh elevation in the
marshes to increase resilience to SLR and protect infrastructure to the sloothld be considered

Finally, support of ater quality improvements(reducing nutrient loadsjo protect marshands from degradation
and to improverecreationpotential can be an important consideration in managing and conserving the marshes of
Bayuville.

CENTRESLAND

The majority of marshlandsn Centre Island are located towards the middle of the island eatstalater supplied

from the east Figure24, top). The largest marsh area to the east is owned by the Village of Centre Island, a site with
approximately 24 acres of marshes. The rest of the marshes on this part of the island are privately owned
(warrenpinnacle.com/LIMaps

Historic trendsfor Centre Island marshes have been favorable for the most part, with intertidal marsh increasing
andinvasivePhragmites decreasing since the rli@l70s Figure25). Under conditions of sekevel rise, the marshes

are also predicted to be fairly resilient, with the largest change being a significant change in the flooding regime of
the westward marshes (conversion from irreguldilyoded to regularlyflooded marshes As noted above, this
conversion has the potential to require some management depending on how the marsh platform reacts to
additional inundation and salinity. However, management of these sielet marshesnaybe complicated by the

fact that they are currently privately owned. There is some potentidiuimre expansion of marshesnto dry lands

08 (UKS SyR 2F (KS OSyildz2NEX SalLIlS O utdrd marshingigratiok 8 Céngedzii K S| & i
Islané Ay | LaL8Se\emdiofithis!docment).

Marsh management actions for Centre Island can include gathering data on basaligke health speciation, and

density so that future changes in marsh habitat can be measured to assist in management. It is probably also worth
researching whether select parcels and associated marshlands could be converted into public lands for the purposes
of marsh management, and to protect dry lands that could serve as raighation pathways. As noted above,

the most vulnerable marshes on the island seem to be plyaowned and on the west side of the island. Land
purchases and land easements may be tools that can be leveraged to assist in the management of these parcels.
Finally, theselfregulating tide gatéocated between the two largest marsh areas will continue to require monitoring

to ensure thatit does not stop functioning if it becomesogged with Phragmites and debris
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Figure24. Current condition potential marsh habitat (top) vs. 2085 prediction under 0.74 meters of SLR.
Black lines are property boundaries.
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Figure25. Acres ofCentre IslandVarsh in 1974 vs, the mid 2000s (Sitel25om Cameron Engineering 2015).
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SHORHROAD

The Shore Road focal area is somewhat different than the other focal areas in this report because it does not
currently contain significant emergent marsh habitat. However, there are fairly large portions of this area that are
predicted to have potentiainarsh habitat by the end of the century as well as impervious areas that are predicted
to be flooded at least monthlyF{gure 2.

The North Shore Land Allian@€SLAjolds a plot of particular interesthich is generally predicted to be flooded
enough to support marsh habitat by the end of the centufig(ire 26) The NSLA parcel has potent@be future

marsh habitat and also can provide an important benefit to water quality on site. In a recent proposal, NSLA
suggested the construction of a bioswale gully on the same parcel to reduce erosion on site and reduce pollution
into Cold Spring HarboiVhile the project has not yet lem funded, the need for action has not abated. During rain
events,up to 35 cubic feet per second of untreated runoff from surrounding roads delivers hydrocarbons, nitrogen,
phosphorus and other pollutants through a pipeline directly to Cold Spring Héooth Shore Land Alliance, 2015)

North Shore
Land Alliance
Parcel

Marsh Type

| Low Tidal
[ Low Marsh
[ High Marsh
I Freshwater Non Tidal
|| Freshwater Tidal
I Fiooded Developed Dry Land

Figure26. Shore Road area: predicted land cover in 2085 under 0.74 meters ofeShBderatesealevel rise scenario.
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WA

Figure27. Proposed Bioswale Gully on North Shore Land Alliance Plot. (North Shore Land Alliance, 2015)

Marsh conservation in the Shore Road site should focus primarily on the North Shore Land pdliaeteThis site

has the elevation required for mardimabitation in the near futureand is owned bywilling partners in terms of
promoting ecology througlsite management. Construction tfie proposedbioswale at this site should have a
measurable impact on Cold Spring Harbor water qualtyich is in need of improvement based on the water quality
assessment cited aboveA bioswaleplan wouldalso be compable with other portions of the site beingnodified

into a living shoreline to provide marsh ecosystem services and to protect the roads and infrastructure behind the
lot.

INNERCOLDSPRINGHARBOR

The largest contiguous marsh in the infeld spring harbor focal area is the higtarsh habitat ofSaint Joh@

Marsh Model results suggest thatindermanyadditional sedevel risescenariosthis marsh is likely to convert to
regularlyflooded marsh. In terms of marsh management, one important goal for this site should therefore be to set
the groundwork to manage for increased salinity and inundation. One way to manage this is to producd &t A y' S ¢
study of marsh healtland speciation.

As noted abovelnner Cold Spring Harbbdiassomeproblematic water quality indicatorsmeasuredchlorophylla
and oxygen saturationWater quality in the harbor is affectdaly pollutantsfrom groundwater andbverland flows
originating well south of the study area. The Cold Spring Harbor watersietddrains through the culverinder
North Hempstead Turnpiké5A) encompassesiundreds of households This watershe@xtendsseveral miles
south to the Town of Oyster Bay Golf Course and nearly ta\ibithern State Parway (GEI Consultants, March
2021) Because of thisCold Spring Harbor water quality is impactedelgess nutrients frorseptic systemsand
additional pollutants fromlawn-care choices made over severadenselypopulated square miles Further
investigation of how to improvéocalwater quality and its potential effect on marsh health is likely warrarftad
this study area
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Acres of Marsh 1974 vs 2005/2008
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Figure28. Acres of Marsh in Lower Cold Spring Harbor in 1974 vs, the mid 2@@s 246242 fromCameron Engineering015).

In this focal areaCameron Engineering & Associat2815) found that over half of intertidal marshes were lost from
1974 to the mid2000s Figure28). It is possible that restoration of some of these adjacent reguferbded
marshes could be beneficial at this site. Restored intertidal marshes could provide protection from erosion and
additional sediment to the existing high marshes. Howevéillassessment of local sediment supply and dynamics
would first need to be undertaken to ensure that nemarsh plantings would be likely to succeed over time.
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APPENDIA: FACTHEE® SLRAND THIMARSHES ABYSTEIRBAY ANDCOLD
SFRINGHARBOR
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As part of the Marsh Interactive Fate Viewer, fact sheets were developegrianarshes throughout the Oyster

0KS

Bay and Cold Spring Harbor region. These fact sheets are designed to illustrate the estimated fate of coastal marshes

under an uncertain sekevel rise, and to show locations that may have elevations ¢hatd support marsh habitat

in the future. Those fact sheets may be found on the following pages:

Frost Creek:.....ooviveiiiiiiiiiiee e 45
Mill NEeCK CreekK.......covueiiiiiiiiiiic e a7
West OYSter Bay.........oooevievriiiieiieeee e 49
Central Oyster Bay........cccoocuveeeeiiieeeneeiiiiieeees 51
East Oyster Bay.........cccccvvvvrieiieeeeee e 53
Centre ISland........c.oeeveiiiiiiiii 55
COVE POINL.....ooiiiiiiiiieeiee e 57
Theodore Roosevelt Property.........cccceeeeennee. 59
Shore Road.........cccoveviiiiiiiii e, 61
Cold Spring Harbar............cccceeiiiiiienieiiiiieees 63
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PROJECTED INUNDATION AND LANDCOVER CHANGES DUE TO SEA LEVEL RISE

Currently the Frost Creek area near Lattingtown, NY
includes approximately 109 acres of wetlands (marshe|
and unvegetated flats), of whicl3 acres are vegetated
marshes, while the rest are mudflats and beaches.
Under many possible sea level rise scenarios, current
marsh coverage is predicted to keep up with sea level,
with an average of 16 acres predicted to be lost by 210
Despite this:

1 Areas of higkelevation marshes are predicted to be
replaced by low marsh; 2 i
1 Increasing areas of marsh maylbst to wetland flats Marsh Type

; [ Low Tidal
and/or open water; and BN i Low harsh
. . . 0 Hi ars!
1 Dryland areas are predicted to be increasingly : I Fchator Non T

regularly inundated. BT e

. . Figure30. Satellite image of Frost Creek with current marsh coverag
A total of 119 tax parcels, in and adjacent to the wetlan¢ g rces: Nwi: Satellite imagery from Google).
area, may be affected by increased inundation due to
future sealevel rise. Land currently occupied by marsh
is mainly federal land or owned by the Village of
Lattingtown. However, several privately owned parce
could be affected by increased inundation.

ONLINE VIEWER
For more detailed informatioabouteach tax
parcel, please visit our online viewer

http://warrenpinnacle.com/LIMaps/ | - 2 Probability of Marsh

‘ Zero Probability
Il 01-10
: Il 10-20
Because SLR and model inputs are uncertain, the ma . \~ = e
on the right shows an estimate of how likely an area . &8 W 40 - 50
may be to accommodate marsh habitat in 2100 s —
(assuming dry lands are made available or restored). B ) I 70-80
Red areas are more likely to be marsh at 2100 than b B o

ones

Figure31. Probability of marsh habitat map, year 2100

The model predicts marsh habitat based on the likelihaddegular inundation (e.g. at least once pronth) given
model, data, and SLR uncertainty. Hundreds of model simulations with different assumptions
about modelinputs and data error were aggregated to produce this map.
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MARSH CONSERVATION PLANDFSRER BAY AND COLD SPRING HARBOR NY December 2023

WETLAND LOSSES Owner Type| 2004 | 2055 | 2100
. Public 60 60 47
o Existing marsh area (acres) :
§ Existing marsh area, currently coverir ' Private 13 | 13 | 10
acres, is predicted to be reduced b§acres | Average new marsh area in Public 0 2 |10
undeveloped dry land (acres) Private 0 9 32

by 2100 (this is the average of all

uncertainty-analysis simulations). However, Qverrl;lge r;e&/v "?arzh area in Ppl_’b“tc 8 8 é
an additiona35-54 acres of marsh could be —reoPed Ty 7an (acres) rivate
Total potential marsh area (acres 73 83 | 102

converted to tidal flats or open water in the
10% most extreme scenarios (i.e. modeled
scenarios with the highest sea level rises).

1 In addition, approximately acres of current tidal
flats or beaches are predicted to become open wat
by 2055, increasing t89 by 2100.

Table2. Average marsh habitat predicted given SLR in the years 2055 and 2100

POTENTIAL FOR MARSH MIGRATION
Wetland losses can be offset yarsh migrationin

areas that are currently dry land but that are predicted ; R ‘ B 01-10
become regularly inundated in the future. 5 Nl ' B 10-20
R I 20 - 30

- R I 30-40

1 On averagelOacres of new marsh could be p | k- B 40-50
expected to establish in current undeveloped drylal : Il 50-60

by 2055, or up tat2acres by 2100. The maximum g & —
possible area of new marsh would b&3acres -8 I 80 - 0
under the highest SLR scenario. : ’ S 5100

1 In addition, properly restored developed dry land
could accommodate the establishment of an averag
3 acres by 2100, with a possible maximum areaof
acres. (Note, someof these developed areas include
roads that may be maintained as such in the future

SUMMARY

Althoughmuch ofthe current73 acres ofmarshcan remain , —prT
viable under moderatesea level rise increaseby 2100 : A% \ . 10-20
marsh area could be reduced to3 acres under more il . =20-30

. 2 = 30-40
extreme scenarios. However, marsh losses could be of \ £ ¢ B 40-50
by the migration of marshes onto newiyundated dry L Il 50-60

. L : ; Il 60-70
lands. limarsh migrationis allowed, an average &fi acres e . 70- 50

of current dry land could accommodate new marsh by 2( By I 80- 90
and 45 acres by 2100. (This number could stretcH 29 el
acres of new marsh under more extreme StBnarios).

Figure32. Areas that could accommodate marsh establishment by 2100.
top: in currently undeveloped dry land areas, bottom: in developed ones
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PROJECTED INUNDATION AND LANDCOVER CHANGES DUE TO SEA LEVEL RISE

Currently theMill Neck Creek area near Mill Neck, NY and Bayville, NY includes approximatatyrelbaf wetland (marshes and
unvegetated flats)of which138 acresare vegetatedmarstes,while the restare mudflats and beachés Underseveral possiblsea
level risescenarioscurrent marsh coverage is predicte
to keep up with sea leveHowever:

1 Areas of higkelevation marshes are predicted to bd
replaced by low marsh; '

1 Increasing areas of marsh may be lost to wetland '% y
flats and/or open water; and '

1 Dryland areas are predicted to be increasingly

regularly inundated.

Marsh Type

A total of 1546 tax parcels in and adjacent to the __ LowTidal

0 Low Marsh
i i i . ¥ 4 ¥ I High Marsh
wetland areamay be affected by increased inundatio & B Frociawator Non Tids!
Nassau County is the main landowner of the public |af 2. [ Freshwater Tidal

currently occupied by marsh, but mapyivately owned
parcels could be affected by increased inundatio

Figure33. Satellite image of Mill Neck Creek with current marsh coverage (Sou
ONLINE VIEWER NWI; Satellite imagery from Google).
For more detailed informatiorabout each

tax parcel, pleasevisit our online viewer
http://warrenpinnacle.com/LIMaps/

Because Slahd modelnputsare uncertainthe map on
the right shows an estimate of how likebn area may
be to accommodate marsh habitat in 2100 (assumi

. . Probability of Marsh
land is made available or restoredRed areas are more (EOCORRy an Wiews

Zero Probability

likelyto be marsh at 2100 than blue ones B 01-10
Il 10-20
Il 20-30
Il 30-40
The model predicts marsh habitat based on t =;‘g‘gg
likelihood of regular inundation (e.g. at least once p{ . I 50- 70
month) given model, data, andSLR uncertainty. ’ = s
Hundreds of model simulations with differen B 90- 100

assumptions about model\l inputs and data error WerEigureS4. Probability of marsh habitat map, year 2100
aggregated to produce this map.

1 Some marsh areas on the west shore of the study area are not accounted for in these numbers as they are not included in any t
parcels in the Nassau Parcel data. See théranviewer for more detailed information.
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MARSH CONSERVATION PLANDFSRER BAY AND COLD SPRING HARBOR NY December 2023

Owner Type| 2004 | 2055 | 2100
WETLANDLOSSES Public sa | 83 | 70
Existingmarsharea (acres) .
1 Existing narsharea, currently coverin38 Private >4 >4 >3
'g , ' y g Average new marsh area in Public 0 12 36
acres,is predicted to be reduced b%4 acres by undevelopeddry land (acres) Private 0 17 85
2100 (this is the average of all uncertainty Average new marsh area in Public 0 1 11
analysis simulations). However, anott&&83 developeddry land (acres) Private 0 2 25
acres of marsh could be converted to tidal flats | Total potential marsh area (acres 138 | 170 | 281
or open water in the 10% most extreme Table3. Average marsh habitapredicted given SLR in the years 2055 and 210
scenarios (i.e. modeled scenarios with the Private areas include also tax parcels with unknown owner type.

highest sea level rises).

In addition, approximatelit9 acres of current tidal
flats or beaches are predicted to become open wate
by 2055, increasing t60 by 2100

POTENTIAL FOR MARSH MIGRATION

Wetland losses can be offset byarsh migrationin areas
that are currently dry land but predicted to becom
regularly inundated in the future.

1 Onaverage29acres of new marsh could be expecte
to establish in current undeveloped dryland by 2055
or up to12l1acres by 2100.
The maximum possible area of new marsh would
239acres under the highest SLR scenario.

1 Marsh migration south into Beaver Lake may require
restoration of tidal flows through the culvert there
(orange arrows on Figure 35) so that waters can pas
with minimal restriction.

1 In addition, properly restored developed dry land
could accommodate the establishment of an averag
3 acres of marsh by 2055 aid acres by 2100, with a
possible maximum area 8f7 acres. (Note, some of

. .01-10

these developed areas include roads tinady be = o
maintained as such in thieture.) N 20-30

c Il 30-40

40-50

SUMMARY i ¢ . =50_60
60-70

Although the current 138 acres of marsh are R : = ol

predicted to remain viable under a wide range > I 80- 90
. o 90-100

possible sea level rise increases, by 2100 marsh a —

may be reduced to a total ofl acres under more

) Figure 35. Areas that could accommodate marsh establishment by 2:
extreme scenarios. However, marsh losses could top: in currently undeveloped dry land areas, bottom: in developed ones.
offset by the migration of marshes onto newly

inundated dry lands. Iharsh migrationis allowed,
an average of33 acres of current dry land could
accommodate new marsh by 2055 ah87 acres by
2100. (This number could stretch3@6acres of new
marsh under more extreme SLR scengrios
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PROJECTHRUNDATION AND LANDCOVER CHANGES DUE TO SEA LEVEL RISE

Currently (as of 2004, the most recent land cover da
available)the western Oyster Bay study area includ
approximately 7 acres of wetland (marshes and
unvegetated flats) of which 4 acres are vegetated

marskes, while the rest are beaches. Undemost

possiblesea level risscenarioscurrent marsh coverage
is predictal to keep up with sea leveThese irregularly

flooded marsh lands have relatively high elevatio
compared to sea levels so they can withstand some s
level rise However:

1 Areas of higkelevation marshes are predicted to be
replaced by low marsh;
1 Increasing areas of marsh may be lost to wetland

Marsh Type

flats and/or open water; and ; g £ — 7 Low Tidal
. . . ; ; [0 Low Marsh
1 Dryland areas are predicted to logcreasingly ;
regularly inundated. \ : f5g M Freshwater Non Tidal

| Freshwater Tidal

A total of 192tax parcelsin andadjacent to the wetland
areg may be affected by increased inundatioklost
land currently occupied by marsh is publicly owned, bui
manyprivately ownedparcels could baffected by
increased inundation in the future.

Figure 36. Satellite image of western Oyster Bay with current marsh covel
(Sources: NWI; Satellite imagery from Google).

ONLINE VIEWER

For more detailed informatiorabout each tax
parcel, please visit our online viewer
http://warrenpinnacle.com/LIMaps/

Because SL&hd modelinputsare uncertainthe map on
the rightshows an estimate of how likebn area may be
to accommodate marsh habitat in 2100 (assuming lang

made available or restored)Red areas are morkkelyto o — < P’°”;’:‘r'zyp‘:;':::':y
be marsh at 2100 than blue ones ' 4 = e
The model predicts marsh habitat based on the likelihog iyt B / e = 20-
o 30-
of regular inundation (e.g. at least once per morgh)en 5 PR es . o0-
. s . N 50-
model, data, andSLRuncertainty. Hundreds of model P el .53.
. . . . . : . . N 70-
simulations with different assumptions about modedg g AF, 5 50 -

inputs and data error wer@ggregated to produce thisi - Lk

map. Figure37. Probability of marsh habitat map, year 2100
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Owner Type| 2004 | 2055 | 2100
- Public 38 | 39 | 36
WETLANDLOSSES Existingmarsharea (acres) Private 02 T01 T 01
1 Existing rarsharea, currently covering 4.0 acres, AVerage new marsh area in| __Public 00 | 3.0 | 184
. . undevelopeddry land (acres) Private 0.0 0.8 | 4.0
isonly predicted to be reduced by - -
02 by 2100 (this is th ¢ all Average new marsh area in Public 0.0 2.6 | 16.8
: acrgs y _(t !S ISt .e average ota developeddry land (acres) Private 00 | 1.3 | 85
uncertaintyanalysis simulations). However, an["Tota[ potential marsh area (acres 40 | 117|514

POTENTIAL FOR MARSH MIGRATION

Predicted wetland losses can be offset ftmarsh migrationin
areas that are currently dry land but predicted to beco
regularly inundated in the future.

il

SUMMARY

additional 1.4 acres of marsh could be
converted to tidal flats or open water in the
most extreme SLR scenarios modeled.

In addition, approximatel@.2 acres of current
tidal flats or beaches are predicted to become
open water by 2055, increasing to 19 2100.

Table4. Average marsh habitapredicted given SLR in the years 2055 and 210
Private areas include also tax parcels with unknown owner type.

On average, 4 acres of new marsh could be expected to &
establish in current undeveloped dryland by 2055, or up i
22 acres by 2100. The maximum possible area of new
marsh would be 38 acres under the highest SLR scenariq
modeled.

In addition, properly restored developed dry land could
accommodate the establishment of an average 4 acres o
marsh by 2055 and 25 acres by 2100, with a possible
maximum area of 42 acregNote, many of these
developed areas include roads and buildings that may be
maintained as such in thieiture.)

Although the current(as of 2004) 4 acres aharsh are
predicted toremain viable undea wide range of possible
sea level rise increaseby 2100 marsh aresacould be
reduced toa total of2 acresundermore extreme scenarios
Potential marsh losses could be offset by the migration
marshes onto newhnundated dry lands. If marsh
migration is allowed, an average of 8 acres of current
land could accommodate new marsh by 2055 and 48 ag
by 2100. (This number could stretch to 80 acres of n
marsh under more extreme SLR scenarios).

Figure38. Areas that could accommodate marsh establishmen
2100. top: in currently undeveloped dry land areas, bottom:
developed ones.
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PROJECTED INUNDATION AND LANDCOVER CHANGES DUE TO SEA LEVEL RISE

Currently thecentral Oyster Bay study area has less th
one acreof land appropriate forwetlands habitation § marsh Type
(assumed to be vegetateharshes in Figure 1) Under g Low Tidal
most possiblesea level risescenarios this potential :';'T;Tf;;h
marsh coveragevould bepredicted to keep up with sea || Bl Freshwater Non Tidal
. . . [ Freshwater Tidal
level These irregularijlooded lands have relatively highfmss orL
elevations compared to sea levels so they can withsta < :
some sedevel rise.However within the study area,
dryland areas are predicted to be increasingly regula

inundated.

A total of 108tax parcelsin andadjacent to the wetland
areg may be affected by increased inundatioin this
portion of Oyster Bay, the parcels are all privately own

ONLINE VIEWER

For more detailed informatiombout each tax
parcel, please visit our online viewer
http://warrenpinnacle.com/LIMaps/

Figure 39. Satellite image of central Oyster Bay with current marsh covel

(Sources: NWI; Satellite imagery from Google).

Probability of Marsh

Because SLahd modeiinputsare uncertainthe map on gmm o1
the rightshows an estimate of how likebn area may be = ;g
to accommodate marsh habitat in 2100 (assuming lan = o
made available or restored)Red areas are morkkelyto = Zg
be marsh at 2100 than blue ones = o

I 80-
I ©0-

The model predicts marsh habitat based on the likeliho
of regular inundation (e.g. at least once per morgh)en
model, data, andSLRuncertainty. Hundreds of model
simulations with different assumptions about mod
inputs and data error wer@ggregated to produce this
map.

Figure40. Probability of marsh habitat map, year 2100
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MARSH CONSERVATION PLANDFSRER BAY AND COLD SPRING HARBOR NY

Owner Type| 2004 | 2055 | 2100
WETLANDLOSSES Existingmarsharea (acres) Ifr‘i’\f’a"tz 8'(7) 8'(7) g'g
 Existing (potential) mrsharea, currently Average new marsh area in Public 0.0 25 | 7.8
covering 0.7 acress only predicted to be undevelopeddry land (acres) Private 0.0 0.0 | 0.0
9> sony’p . Average new marsh area in Public 0.0 0.0 | 0.8
reduced by 0.1 acres by 2100 (this is the averag%evelopeddry land (acres) Brivate 00 00 T o0
of all uncertaintyanalysis simulations). Total potential marsh area (acres 0.7 3.2 | 9.2

POTENTIAL FOR MARSH MIGRATION

Under sedevel rise, the central Oyster Bay study area has SOf mm s0- %
potential for marsh migration. In other words, this study ar
has locations that are currently dry land but that are predict
to become regularly inundated in the future.

1

SUMMARY

December 2023

Table5. Average marsh habitat predicted given SLR in the years 2055 and 21

In addition, approximately 0.8 acres of current ) ) i
Private areas include also tgparcels with unknown owner type.

tidal flats or beaches are predicted to become
open water by 2055, increasing 10l
acresby 2100.

Il 01-10
Il 10-20
Il 20-30

I 30-40
Il 40-50
Il 50-60
Il 60-70 g
Il 70-80 =

On average, 2.5 acres of new marsh habitat could be
expected to establish in current undeveloped dryland by §&
2055, or up to 7.8 acres by 2100. The maximum possiblé
area of new marsh would be 14.5 acres under the higheg
SLR scenario.

In addition, properly restored developed dry land could
accommodate the establishment of an average 0.8 acre
marsh by 2100, with a possible maximum area of 3.0 acre
under the highest SLR scenario examin@dote, some of
these developed areas include roads and buildings that
may be maintained as such in theure.)

Low elevations of dry lands at this study area makg
somewhat vulnerable to future sdevel rise. If marsh

migration were to be allowed, an average of 2.6 acres
current dry land could accommodate new marsh by 20
and 8.5 acres by 2100. (This number could stretch to ]
acres of new marsh under the highest SLR scen
examined).

Figure4l. Areas that could accommodate marsh establishment by 2:
top: in currently undeveloped dry land areas, bottom: @eveloped ones
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PROJECTED INUNDATION AND LANDCOVER CHANGES DUE TO SEA LEVEL RISE

Currently (as of 2004, the most recent land cover data

available)the eastern Oyster Bay study arémcluding Marsh Type
Tiffany Creek marshe#)cludes approximately 1dcres e
of wetlands (marshes and unvegetated flatsf which9 [ High Marsh

Il Freshwater Non Tidal

acresare vegetatedmarsres,while the restare beaches 7 Freshwater Tidal

or tidal flats Under most possiblesea level rise
scenarios current marsh coverage is predicteo keep

up with sea levelThese irregulariflooded marsh lands
have relatively high elevations compared to sea levels so
they can withstand some sdavel rise However:

1 Areas of higkelevation marshes are predicted to be
replaced by low marsh;

1 Increasing areas of marsh may be lost to wetland
flats and/or open water; and

91 Dryland areas are predicted to be increasingly
regularly inundated.

A totalof 63tax parcelsin andadjacent to the wetland

area may be affected by increased inundatidihe vast rigure 42, Satellite image ofeastern Oyster Bay with current marsh covers
majority of the tax parcels and acreage in this study a(Sources: NWI; Satellite imagery from Google).
is privately owned.

Probability of Marsh

Zero Probability
ONLINE VIEWER B o110
For more detailed informatiorabout each tax = ;gig
parcel, please visit our online viewer B 20-40
http://warrenpinnacle.com/LIMaps/ I 40-50
Il 50 -60
Il 60-70
) . Il 70-80
Because SLéhd modelinputsare uncertainthe map on I 80- 90

the rightshows an estimate of how liken area may be S co-1oo
to accommodate marsh habitat in 2100 (assuming lan
made available or restored)Red areas are morkkelyto
be marsh at 2100 than blue ones

The model predicts marsh habitat based on the likeliho
of regular inundation (e.g. at least once per morgh)en
model, data, andSLRuncertainty. Hundreds of model
simulations with different assumptions about mod
inputs and data error wer@ggregated to produce this
map.

Figure43. Probability of marsh habitat map, year 2100
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