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Abstract

This document summarizes the status of coastal and marine resources in tNertheast

region of the United States, and how these resources generate economic and ecological

value. The Northeast region, for ocean planning purposes, includes the coastal coues of

Maine, New Hampshire, Massachusetts, Rhode Island, and Connecticut, and the New York

counties (bordering Long Island Sound)f Queens, Bronx, Suffolk, Nassau, and

Westchester. The coastal and marine natural resources ancoastalinfrastructure of the

Northeast, and the economic activiies and cultural/recreational services that rely them

directly and indirectly support more than 500,000 jobs and $40 billion in economic value

(GDP)per year (2013 data) in the region. This represents about 2% of th@© ACET 1 8 O T OAO.
economy. In addition, US Navy and Coast Guaattivities in the region support more than

10,000 jobs and account for billions of dollars per year in federal expenditures in the

OACEiI T8 4EA OACEI 180 Al AG®Adnificadt deosysd AT OAOI O
servicevalue in the region and beyond, thouglhese values are not well quantified. Coastal

and marine recreation and tourism accountfoA AT 00 EAI £ T £ OEA OACEI 1]
GDP and for more than 70% of ocean economy emplognt. The maritime tran sportation

sector account for 16% of ocean economy employment and 29% of ocean economy GDP in

the region; ship and boat building accounts for 11% of employment and 13% of GDP; and
commercial fisheries and seafood processing accoufdr 6% of employment and 8% of
GDP.Information about the spatial distribution and status of coastal and marine resources

and the economic activities hat make use of themnform and support the Northeast ocean

planning process
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1. Executive Summary

The Northeast region, for ocean planning purposes, includes the coastal counties of Maine,
New Hampshire, Massachusetts, Rhode Island, and Connecticut, and the New York counties
(bordering Long Island Sound)of Queens, Bronx, Suffolk, Naau, and WestchesterThe

coastal and marine natural resources and coastal infrastructure of thgortheast region,

and the economic activities and cultural/recreational services that rely them, directly

support more than 320,000 jobs and more than $20 Hibn in economic value (GDP) per

year (2013 data) inthel AAAT AAT T 11 U8 4EEO OADPOAOGAT 6O AAI
economy.
4EA T AET O OACi AT 6O 1T &# OEA OACET 180 T AAAT AATI1

fisheries, aquaculture, and seafood prassing), coastal and marine tourism and recreation
(including beach recreation, boating, fishing, whale watching, and SCUBA diving), maritime
transportation of goods and passengers, ship and boat buildingpastal and marine
construction, and marine minerds (mainly sand and gravel).

Northeast Region Ocean Economy GDP ($million/year, 2013)

Northeast

ME NH MA RI CT NY Region
Living
Resources 574.2 67.4 874.9 137.0 69.9 90.6 1,813.9
Tourism &
Recreation 1,242.3 291.7 3,237.7 1,450.2 1,726.8 2,356.9 10,305.5
Transportation 195.7 1,058.4 2,195.3 273.6 817.1 889.2 5,429.3
Ship & Boat
Building 677.3 - 30.7 309.8 1,679.8 2.1 2,699.6
Construction 30.2 6.9 1279 24.1 49.7 86.8 325.6
Minerals 97.3 7.3 25.4 20.6 97.4 17.0 265.5
Ocean
Economy 28174 1,431.7 6,491.7 2,215.3 4,440.7 3,4426 20,839.5

Northeast Region Ocean Economy Employment 2013)
Northeast

ME NH MA RI CT NY Region
Living
Resources 7,744 566 7,436 1,385 818 2,473 20,421
Tourism &
Recreation 30,694 7,328 68,063 34,439 36,875 64,188 241,586
Transportation 3,378 6,039 11,261 2,792 4,172 9,956 37,599
Ship & Boat
Building 11,080 -- 463 3,715 9,203 123 24,584
Construction 342 85 1,591 173 355 909 3,455
Minerals 328 43 151 176 306 328 1,332
Ocean
Economy 53,566 14,062 88,963 42,679 51,729 77,978 328,976
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Coastal and marine national security activities in the regionincluding US Navy and US
Coast Guardasessupport more than 10,000additional jobs and account for billions of
dollars per year in federal expenditures Including indirect and induced GDP contributions
and employmentz economic activity in other industries, supported by the ocean economy
Z the ocean economygenerates more tharb00,000 jobs ard $40 billion/year in GDP in the
Northeast.

This economic activity extends to varying degrees on an interrelated set of natural
resourcesand coastal infrastructure. Infrastructure includes ports, marinas, residential
and commercial waterfront real estate, recreational areas, and waterfront access ways.
Natural resources includebeaches, coastal wetlands, nearshore and open ocean habitats,
and complex ecosystems encompassing marine plants, finfish, shellfish, seabirds, and
marine mammals. The health and integrity of these ecosystems affects the value they can
generate for people. In addition to ocean economy values such as those in tHad¢a above,
tE A O A @aslalladd ©cedn resourcegenerate significant ecosystem servie value
(water filtration, waste assimilation, storm surge protection,and carbon sequestration)

and they support a range of historical, cultural, and spiritual vales for Native tribes and
more recent immigrants and their descendants. Many diiesevalues are not readily
observed in markets, and are not well quantified or understood.

The interrelationship between economic activitiesresources and infrastructure that
OO0DPDPI OO0 OEA OA CEdmetiin€s gived iisé\tb codlibts Hetivéetcompeting
users. Some resource uses are compatible with each other in a specific location, implying
that the values they can generate in those use sectors are additivens®are incompatible,
implying that some values may be diminished or obviated when resource uses overlap.
Planning decisions may affect the quantity and/or quality of a resource or infrastructure
category, or how it is distributed geographically (an historc example is the decision to
improve water quality in Boston Harbor). Planning decisions may also affect access to
resources and infrastructure, and the extent to which they are available as inputs to
different economic sectors (for example, allocation afoastal ocean space to aquaculture
could, in some cases, reduce access to that space by recreational boaters). By affecting the
guantity, quality, and availability of resources for different uses, planning decisions affect
the future generation of marketand nornrmarket (ecosystem) value.

Where use conflicts arise and resource uses are not compatible, legal systems, resource
management policies, and planning decisions will affect how those conflicts are resolved
and which use(s) have priority over othersin each location. Including information about
the economic consequences of different resourcelatation and planning optionscan help
inform marine resource managementecisions

This Baseline Assessmenthe data available through theNortheast Ocean Data Portaland
the many other sources referenced in the pages that followare intended to nform and
O00PDI 00 OE Aceaniplamitghocesd O

10
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2. Introduction

. Ax %l C1 AT A8 O | A OE ipdktanOsAuick 6 ecdnrgic aAdeBosystém E |

OAl OAs8 471 CAOEAO xEOE OEA OACEIT160 Al AOGOAI EI
are inputs to industrial, recreational, and service sector activities that support jobs and

income. They also provideecosysem services that contribute to the welbeing of

residents and visitors.

The Northeast Regional Planning BodyRPB)recognized the need to collect information on

OEA OACEIT 180 AT AOGOAT AT A 1 AOET A OAObcdAAOK EI
planning in the Northeast This baseline assessmergbmpiles existing information and

new analysis to characterize the regiomnd provides guidance on how aNortheast Ocean

Plan can address pressures on resources andsource use conflictsvhile supporting

sustainable economic activity.The product is intended toprovide a high level overviewof

current resources, conditions, and recent trendg not a historical look back in time.

To conduct this assessment, th&PBpartnered with a team ofresearchers from the Woods

(TTA /1 AAATT COAPEEA )1 OOEOOOET 160 -AOETA o011 EA
the University of Massachusetts Bosto, and the New England Aquarium. The assessment
was directed by an RPB worlgroup consisting of the following individuals:

Jeff Adkins, National Oceanic and Atmospheric Administration

Todd Callaghan Massachusetts Office of Coastal Zone Management

Bruce Carlisle, Massachusetts Office of Coastal Zone Management

Michele DesAutelspUnited States Coast Gudr

Bob LaBelle, Bureau of Ocean Energy Management

Kathleen Leyden, Maine Department of Agriculture, Conservation, and Forestry
Chris Tompsett, United Statedlavy

= =4 =4 -4 -8 _9 -9

2.1.Purpose and scope of baseline assessment
The goals of the baseline agssment are to: 1) describe the connections between natural
resources, infrastructure, and economic value (broadly defined) in the region @resent
and in the future; and2) provide tools and considerations to the RPBhembersasthey
developa regional oean dan. The assessment also identifideey gaps in data and
information to consider in future planning.

DataonthetACET 1 6 O | AOET A OAOT OOA Atratetl iAthiAAT T T 1 EA AA
document with appropriate maps, figures, and tables, as well as text summasieThe

Baseline Assessmerdlso contains references and linksto more detailed versions of these

datasets onthe Northeast Ocean Data Porta) andto source documents and other datsets

from which the Baseline Assessment data are drawn.

2.2.Re®urces and economic value generation
The natural coasal and marine resources of the Brtheastern United States are an
important source ofeconomic and ecosystenserviceOAT OA 8 471 CAOEAO xEOE ¢
coastal infrastructure and human resources, these resources are inputs to industrial,

11
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recreational, and service sector activities that support jobs and income in the region. They
alsohaveintrinsic value and are a source of ecosystem services that contribute to the well
being of residents and visitors.

7EOE OEOEIT ¢ bl Ol AGETT ET OEA OACEI T80 Al AOGOA
human uses of coastal and arine resources, ancevidence of climate change effects,

pressures on natural marine resources and conflicts over their use have increased and are

likely to continue to increase. In response to this, the NE RPBas adopted supporting

healthy ocean and coastal ecosystems, effeaidecision making, anccompatibility of past,

current, and future ocean uses as the threeverarching goals forocean planning inthe

Northeast. The purpose of thisbaseline assessment is to support the RRB the pursuit of

these goalsby characterizingOEA OACET 160 AAT OUOOAI h AATTT1T1 Un
highlighting the important connections between natural resources and the economy, and
suggestinghow a regional ocean plan can address pressures on resources, manage

resource use conflicts, and supmrt sustainable economic activity in the Northeast.

Ocean planning decisions cainfluence the health and availability of marine natural

resources to market and non-market value generation in the future. Ocean planning

decisions will therefore influenceOEA A£OOOOA DPAOE 1T £ AAOGAT T PI AT O
economy and the provision of ecosystem service®y understandingthe connections

between natural resources and economic vaki(broadly defined) in the Region at present

and in the future,the baseline assessment seeks to inform and support traevelopment of

a regional ocean plan.

2.3.Geography of the Northeast Region
The Northeast regioncomprises the states oMaine, New Hampshire, Vermont,
Massachusetts, Rhode Island, and Connecticaind the adjacentoastal waters, including
parts of the Gulf of Maine, Georges Bank, the shelf waters from Cape Cod to the New York
Bight, and Long Island Soundl'he two major marine areas of theéNortheast are the Gulf of
Maine north of Cape Cod, and the New York Bight ahdng Island Sound suth and west of
Cape CodFigure 1). For purposes of this baseline assessmerit provide information
relevant to planning for Northeast ocea waters, we include data fromall coastal counties
in the Northeast states, plus five coastal counties in New York state that border on Long
Island Sound.

NOTE:The map images showrin this documen are intended to givealarge-scale view of
resources,infrastructure, and economic activity inthe Northeast as a whole. Of necessity,
many of them cannot show the detail needed to identify features at the local scale. The
information on which these map images are based, and much other information useful to
regional ocean planning, is available at smallescale resolution via theNortheast Ocean
Data Portal Readers who wish to explore data at higher resolution are encouraged to use
the Data Portal.
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Northeast Region Geography
Northeast Ocean Planning Baseline Assessment

———— Exclusive Economic Zone Primary Data Sources: VLIZ
Service Layer Credits: Esri, GEBCO, NOAA, National Geographic, DeLorme, HERE, Geonames.org, and other contributors

Figure 1 Northeast regiongeography
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3. Resources and Infrastructure
3.1.Marine and coastal natural resources

3.1.1. Ocean waters
The ocean waters of theNortheast regionconsist of two distinct areas, separated by the
Cape Cod peninsula: the Gulf of Maine to the north and east, &fbde Island Sound, Block
Island Sound, Long Island Sound, and parts of the New York Bight to the south and west.
Exact numbers depend on boundary specifications, bulhé total surface area of ocean
waters in the Northeast planning area is approximately Imillion km2 (400,000 square
miles, or 100million hectares). The coastline from the Canadian borer to New York City is
about 1,000 km (670miles) in length, which means tfat the region contains about 10,000
km2 (4,500 square miles, or 1 millionhectares) of baysand nearshore waters within 10km
of the coast.

The Gulf of Maine comprises Massachusetts Bay and the Bay of Fundy, and is home to the
highest tidal variations on the planet. The coastline of the Gulf of Maine is predominantly
rocky and scenic; the major areas of coastal developmeate located in the Boston,
Portsmouth, Portland, and Saint John metropolitan areas. Glaciation during the last ice age
stripped sedimentary soil away from the coastline; and the Gulf of Maine consequentlgsh
fewer sandy beaches than regions south and west of Cape Cod. The seabed sculptured
during the lower sea levels of the ice ages makéhe Gulf a semienclosed sea bounded to
the south and east by underwater banks. Georges Bank in particular, on its sbhetn end,
separates the Gulf of Maine waters from the Gulf Stream. Gulf of Maine waters are strongly
influenced by the Labrador Current, which makes @f of Mainewaters significantly colder
and more nutrient-rich than those found to the south. Undersea Ways in the central basin
can reach depths of 1,500 feet (500 m) while undersea mountains rise up 800 feet (266 m)
from the sea floor, almost reaching the surface in some locations, and in others forming
islands.

There are three major basins containedavithin the Gulf of Maine: Wilkinson Basin to the
west, Jordan Basin in the northeast, and Georges Basin in the south, all isolated from each
other beneath the 650 foot (200 m) isobath. Georges Basin, just north of Georges Bank, is
the deepest of the threeat just over 1,200 feet (370 m) and generates a pocket at the end of
the Northeast Channel, a deep fissure between Georges Bank and Browns Bank, the
southwestern edge of the Nova Scotian Shelf. The Northeast Channel is the major channel
between the Gulf anl the rest of the Northwest Atlantic. A secondary, shallower connection
to the Atlantic is the Great South Channel, located between Georges Bank and the
Nantucket Shoals.SeeNortheast OcearData Portalfor additional detail on bathymetry.

The New York Bight is a slighindentation along theUS Atlanticcoast centered on the

mouth of the Hudson Riverand extending northeasterly from Cape May Inlet in New Jersey
to Montauk Point on the eastern tip of Log Island. The sea floor of the Bht consists

largely of continental shelf and includes the Hudson Canyon, an undersea Pleistoe
submarine canyonformed by the Hudson River during the ice ags. The continental shelf
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waters of theNortheast regionsouth and west of Cape Cod are generally shallowénan the
Gulf of Maine Figure 2).

Long Island Sound is a tideestuary located between the eastern shore of Bronx County,
New York City, the southern shores of Westchester County and Connecticut, and the
northern shore of Long Island. The sound stretches 110 miles (177 km) from the East River
in New York City eastward along the nott shore of Long Island to Block Island Sound. A
mix of freshwater from tributaries and saltwater from the ocean, Long Island Sound is 21
miles (34 km) at its widest point and varies in depth from 65 to 230 feet (20 to 70 m).

Block Island Sound, Buzzardsdy/, and Nantucket Sound areoastal water bodies shaped

by the advance and retreat of the Pleistocene glacial ice sheet in the Late Wisconsinan
period (17-18,000 years ago) The maximum advance of the ice during that time produced

a discontinuous terminalmoraine that extends from Nantucket across Block Island to Long
Island. The sounds and bays south of Cape Cod are low bedrock regions bounded by the
EECEAO AAAOT AE OEAO O1T AAOIT EAOG ,11c¢C¢c )OIl Al Ah
Cape Cod (Dagi 1994). Nantucket Shoalgs an areaof shifting sands andshallow water

(less than 1m deegn places that extends fromNantucket Islandeastward for 23 miles (37
km) and southeastward for 40 miles (64km). The Great South Channel is an area of deeper
water that runs north-south between Nantucket Shoals and Georges Bank. Itis a major
shipping channel connecting the Port of New York and New Jersey, and other US east coast
ports to the south, with Boston and other ports in the Gulf of Maine.

The watershed of the Gilf of Maineencampasses an area of 69,115 square mil¢$79,008

km?2), including all of Maine, 70% of New Hampshire, 56% of New Brunswick, 41% of
Massachusetts, and 36% of Nova Scotia. The watershed also includes a small southern
portion (less than 1%) of the Canadian province of Quebec. Significant rivers that drain into
the Gulf include, from east to west, the Annapolis, Shubenacadie, Salmon, Petitcodiac, Saint
John, Magaguadavic, St. Croix, Penobscot, Kennebec, Saco, Piscataqua, Merrimack and
Charles rivers; the Saint John and Penolisticprovide the largest freshwater inflows to the
OACEI 1860 Al AOOAI xAOAOO

The Atlantic Ocean/Long Island Sound Watershed drains most of the New York City
Metropolitan Area and all of Long Island, as well as much @onnecticut and Rhode Island.
The watershed encompasses all marine waters in New York Harbor, Long Island Sound,
Block Island Sound, and along the South Shore of Long Island, and the fresh waters that
drain into them.
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Figure 2 Oceanbathymetry

3.1.2. Coastalwater quality
The open ocean waters of théNortheast regionare, for the most part, clean and free from
pollution that is likely to cause direct harm to marine organisms or people. dgne coastal
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water bodies and sedimentsaround the Region, howeverare compromised by
anthropogenic pollution.

(@}
>\
(@}

Information about degraded coastal wate6 A AT AA £ OT A ET AAAE O
List, which is assembled by statepursuant to the federal Clean Water Act. Links to these
lists can be found athttps://www.epa.gov/tmdl/impaired _-waters-and-tmdls-new-england
(Figure 3). States are requied to update their list every two years, and include every water
body (including coastal waters and estuaries) that is impaired or threatened by one or
more pollutants. The most common pollution problems inNortheast coastal waters are the
introduction of bacteria andother pathogens to coastal waters from runoff during rain
events, and the overloading of coastal waters with nutrients (nitrogen, phosphorus) via
groundwater, surface runoff, and atmospheric deposition. States establish Total Maximum
Daily Loads (TMDLSs) for pollutants for specific water bodies to mitigate impaired water
quality. Information about TMDLSs can be found ahttps://www.epa.gov/tmd| . Many
Northeast beaches and shellfish beds are monitorecegularly for bacteria concentrations

in water, to safeguard human healthWhen bacteria levels invater samples exceed the
%0! 6 O OE OA O Hehdstd behci coBureb. InfbEMALDN about beach water quality
and closurescan be found athttps://www2.epa.gov/beaches/find -information -about-
your-beach

Sediments polluted with heavy metals, hydrocarbons, and other hazardous materials have
been identified in a number of l@ations throughout theNortheast, including parts of the
Lower Cmnecticut, Charles Quinnipiac, HousatonicSaugatouk, and Hudson Rivers, and
Massachusetts Bay and Long Island Sound. Specific National Priorities Listsjtedged to
be heavily impaired and in need of remediationinclude the New London Naval Submarine
Baseon the Thames Rivein Connecticut, New Bedford Harbor in Massachusettand the
Portsmouth Naval Shipyard in Kittery, Maine. Information about designated hazardous
waste contaminated sites in the region can be found at:
https://www.epa.gov/cleanups/cleanups -my-community

Additional information related to water quality can be found on theNortheast Ocean Rta
Portal. More details on sukregions is also available, see for example thang Island Sound
Report Cardz Grading the water quality and ecosystem health of the Urban Sea
Information about current and past marine conditions in the Gulf of Maine can be obtained
from the Northeastern Regional Association of Coastal Ocean Obseg/Systems
(NERACOOS
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Figure 3 Impaired waterbodies

3.1.3. Seabed and habitat
The Gulf of Maine was formed by glaciers pushing debris down from the Appalachian
Mountains. When the glaciers retreated some 11,500 years ago, they left behind scoured
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bedrock and large moraines. These are now the basins and banks that give the Gulf of
Maine its distinctive shape.

Because of its relative youth, the Gulf of Maine has a trendus variety of bottom habitats,
from the soft, flocculent muds that are beginning to accumulate in the deep basjihs the
unsorted coarse gravel of the bankto areas of scoured bedrock. Combined with nutrient
rich waters, this rangeof habitats supports a large variety of benths organisms and
provides living spaceand protection to the developing stages of numerous pelagic and
demersal speciesmaking the Region one of the most productive marine ecosystems on the
planet. South andwest of Cape Cod, the seafloor is more commonly covered in some
combination of sand and gravel (pebbles)Figure 4illustrates the variety and distribution

of different seabedand habitat types in the region, and highlights the difference between
the deeper waters of the Gulf of Maine and the relatively shallower shelf waters south and
west of Cape Cod.

The Gulf of Maine Habitat Primen(Tyrrell 2005) recognizes twenty different habitat types
differentiated by the nature the substrate, the water depth, and the biogenic structure.
Substrate types include sand dunes, tidal and subtidal mud flats, sand beachsegytidal
sand, intertidal and subtidal gravel and cobble, intertidal and subtidal boulders, and
intertidal and subtidal rock outcroppings. Biogenic habitat types include salt marshes and
Phragmites shellfish bedsCodiumbeds, seagrass beds, kelp bedsyd cold-water coral
assemblages.

Seagras is a general term for iwering plants that live inlow intertidal and subtidal
marine environments (Tyrrell 2005) . Rootsanchor seagrass to the sediment, but unlike
terrestrial plants, seagrass also absorbs nutents from the water along theentire length of
its blades, which can reach ten feet. Simil&o horizontal stems, rhizomes connect the
upright shoots. Two species of seagrass are found along the coast of tHertheast.
Eelgrass Zostera maring is the dominant seagrass throughouthe region, while widgeon
grass (Ruppia maritima) is limited to low -salinity waters. Eelgrass tolerates a wide rangef
temperature (0z30°C) and salinity regimes (1@30 parts per thousand) and takes root on
substrates from coar® sandto mud. It even thrivesamong cobbles and boulders, ismall
patches of soft sediment Eelgrass can live everywherdérom tide pools along theshoreline
to subtidal areas ofup to 12 meters depth, as long as the water is relatively cleand allows
sufficient light for growth. The most importantfactor in eelgrass survival and growth is
light limitation. Eelgrass beds are a critical habitat in the Gulf of Main@heir connection
to fisheries is especially valuable. Eelgrasdso provides vital services to improve water
quality by filtering suspended sediment and excess nutrientsAdditional information on
habitats can be found on thélortheast OcearData Portal

The Northeast Regional Ocean Counci{(NROC)recently sponsored a project to review
marine habitat classification, characterization, and modelingctivities in the Northeast
region. This projectresulted in an overview and comparison of existing maria habitat
efforts in the Regon being conducted by state and federal agencies, nhongovernmental
organizations, and academia. Thiseport has been prepared to supprt NE ocean planning
related efforts and includes theresults of a marine habitat classificatiorand modeling
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workshop that the NE RPBand the NortheastSea Grant Consortium convened in
September 2013.More information is available inReview of Marine Habitat Classification,
Characterization, and ModelingActivities in the Northeast United Statesnd in Shumchenia
et al.(2014).

Supplemental informationis available from:
1 Gulf of Maine Mapping Initiative
9 Long Idand Sound Mapping Initiative
1 USGS seafloor mapping
o CZM Coopsative SeafloorMapping Project(Massachusetts) provides high
resolution geologic data and products irsupport of the Massachusetts Ocean
Management Plan
1 HabCam survey work done in SBNMS (2062010) as component of the
Northeastern Benthopelagic Observabry (NEBO). HabCamis an optical habitat
mapping system for characterizing benthic community structure, sediment
characteristics and water column properties
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Figure 4 Benthichabitats
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