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Appendix P. Environmental and Cultural Resources  

 INTRODUCTION 

This report presents existing environmental and cultural resource conditions and future conditions for 

the states of New Hampshire, Massachusetts, Rhode Island, Connecticut, New York, New Jersey, 

Delaware, Maryland, and Virginia. Existing conditions account for current and known implementation 

actions through 2018. While much planning may be underway or undertaken soon, the future conditions 

assessment does not account for those additional implementation actions that do not have a secure 

funding source at the time of this report.  Each stateôs (and District of Columbia) information on existing 

coastal and cultural resource characteristics, habitat impacts from Hurricane Sandy, and future 

environmental conditions is presented in a bulleted list of details and provided in a state-specific 

chapter. This approach was selected to facilitate state-level use of the final document, for study and 

project reports and National Environmental Policy Act (NEPA) documentation, whereby each interested 

parties are able to easily locate and review applicable information, and reproduce in hard copy only that 

portion which specifically pertains to their interests.   

When considering future environmental conditions, potential impacts of sea level rise were considered 

using the USACE High sea level change scenario presented in the North Atlantic Coast 

Comprehensive Study. The range of impacts in terms of mean sea level inundation varies across the 

vast study area because the rate of sea level rise varies across the NACCS study area. Each 

respective state chapter presents the potential impacts from sea level rise inundation. Overall, coastal 

habitat of the North Atlantic Coast includes areas that may be could be squeezed between open water 

and developed or agricultural areas, perhaps without adequate transition areas as sea level rises.  

Impacts to habitat would occur over time as terrestrial habitats are converted to open water.   

Other impacts of climate change may include increased intensity of hurricanes; however, climate 

science projections for intensity and intense hurricane numbers suggest relatively large uncertainty at 

present (NOAA 2012).  High magnitude storm events such as hurricanes and NorôEasters could have 

extensive direct and indirect impacts to habitat, ranging from erosion from wave attack, salt water 

intrusion from inundation, as well as water quality impacts from developed areas experiencing 

inundation from floodwaters. Additionally, temporary and permanent impacts to habitat could occur 

across a broad temporal reference along the North Atlantic Coast.  Some habitat areas could be 

exposed to different impacts based on the time of the year the storm occurs. Combined with sea level 

rise, extreme water levels may exacerbate coastal storm impacts to habitats over the long-term 

planning horizon. Futher consideration of the future conditions of habitat impacts for each of the 

respective states would be required for subsequent environmental assessments or environmental 

impact statements. 

The North Atlantic Coast comprises a vast and rich coastal ecosystem which includes: barrier islands; 

beaches and dunes; salt, brackish, and fresh marshes; tidal mud flats and maritime forests; rocky 

shorelines; submerged aquatic vegetation; oyster and rock reefs, shallow bays and bay islands; 

terrestrial uplands, floodplains, and riparian zones. These habitats contain a remarkable array of 

biodiversity and are recognized as an important ecological resource for migratory birds including 
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waterfowl, wading birds, shorebirds, and other species that depend upon these areas during their 

lifetime.  Due to the scale of this environmental conditions report, habitats and/or resources may have 

been combined for areas with similar characteristics or geographic locations. 

Significant habitats along the coast include coastal wetlands, waterbird islands, and Essential Fish 

Habitat (EFH). Some area beaches provide critical habitat for horseshoe crab spawning, other areas 

support threatened and endangered species such as Least and Common Terns. Additionally, the entire 

study area is part of the Atlantic Flyway which is home to thirty two priority bird species.  

This report also includes a U.S. Fish and Wildlife Services's NACCS Planning Aid Report (PAR) 

(Attachment A) which contains the following information: 1) identification and geographic location of 

priority biological resources that are expected to be vulnerable; and 2) descriptions of the risk to 

important coastal National Wildlife Refuges. The priority biological resource information is focused 

primarily on federally listed threatened and endangered species, and waterbird nesting colonies. The 

refuge information discusses vulnerability and steps that are being taken to reduce risk.  

Within the study area, a variety of historic properties include: architectural properties, archaeological 

sites, historic buildings and structures, and submerged historic properties (shipwrecks and inundated 

archaeological sites). Each state and the District of Columbia has documentation available for known 

and recorded historic properties within their jurisdiction that have been identified through surveys and 

other studies. Therefore, where known, areas of archaeological sensitivity are noted, should be 

considered in long range planning and may require historic and/or archaeological survey to determine 

the presence of unrecorded historic properties. 

National Historic Landmarks (NHLs) are historic properties of national significance and Federal 

agencies are required to minimize adverse impacts to these resources. Many historic properties are 

also listed on the National Register of Historic Places (NRHP), thereby affording them consideration 

prior to any activity that may impact them. Lastly, are properties not formally listed on the NRHP but 

have been found to be eligible for listing on the NRHP. These eligible properties are afforded the same 

level of protection as those formally listed on the NRHP. 

Further, consultation with Federally recognized Tribes with interests in the study area may identify other 

sites of sacred, spiritual or ceremonial significance that are not included in the historic properties 

stipulated above. Many of these Tribal locations are considered extremely sensitive and precise details 

and information may not be available. Further consultation would be required so that sites of Tribal 

importance are fully considered in the planning stages of risk reduction strategies and projects. 
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I. Coastal Characterization - New Hampshire 

Coastal and Marine Habitats 

Ocean Beach and Dune Ecosystem 

Coastal Sand Dunes/Sandy Shorelines/Pebble Shoreline 

¶ There are 192 acres of coastal sand dunes located in Rockingham, NH. The majority of the 

dunes are in the southern portion of the state at Seabrook Beach (http://www.nhdfl.org/about-

forests-and-lands/bureaus/natural-heritage-bureau/photo-index/ 

SystemPhotos/coastalsanddune.aspx). 

¶ Mixed sand and gravel beaches comprise about 3 miles of shoreline in Rockingham. For just 

gravel beaches, there are approximately 13.5 miles of gravelly beaches in NH 

(http://www.granit.unh.edu/data/downloadfreedata/alphabetical/databyalpha.html). 

¶ In NH, sandy (fine-medium grain) beaches make up about 2.5 miles of coastline 

(http://www.granit.unh.edu/data/downloadfreedata/alphabetical/databyalpha.html). 

Coastal Wetlands 

Salt, Brackish or Freshwater Marsh/Tidal Mud Flat/Maritime Forest/Estuaries 

¶ In Rockingham County there are 94 miles of saltwater/brackish marshes along the coast 

(http://www.granit.unh.edu/data/downloadfreedata/alphabetical/databyalpha.html). 

¶ The estimated acreage of wetlands in New Hampshire ranges between 290,000 acres, 

estimated from the National Wetlands Inventory (NWI) of the U.S. Fish and Wildlife Service 

(USFWS), and 576,386 acres, estimated from soil surveys by the Natural Resource 

Conservation Service (NRCS) of the U.S. Department of Agriculture (Tiner 2007). Accordingly, 

wetlands occupy between 5 percent and 10 percent of New Hampshireôs landscape. Of these 

wetlands, about 6,200 acres are salt marsh (NH DES 2004).  

¶ In Rockingham County, NH there are less than 0.5 miles of intertidal mud flats 

(http://www.granit.unh.edu/data/downloadfreedata/alphabetical/databyalpha.html). 

¶ A study by the U.S. Fish and Wildlife Service in 1995, there are 1,100 acres of maritime forest in 

New Hampshire (Bellis 1995). 

¶ The Great Bay Estuary and Hampton-Seabrook Estuary were designated by the USEPA as 

ñestuaries of national significanceò in 1995. In 2007 the New Hampshire watershed area of 

Great Bay was expanded to include the Maine portion of the Great Bay Estuary watershed 

(Piscataqua Region Estuaries Partnership et al. 2010). Rivers flowing from 52 communities in 

http://www.nhdfl.org/about-forests-and-lands/bureaus/natural-heritage-bureau/photo-index/SystemPhotos/coastalsanddune.aspx
http://www.nhdfl.org/about-forests-and-lands/bureaus/natural-heritage-bureau/photo-index/SystemPhotos/coastalsanddune.aspx
http://www.nhdfl.org/about-forests-and-lands/bureaus/natural-heritage-bureau/photo-index/SystemPhotos/coastalsanddune.aspx
http://www.granit.unh.edu/data/downloadfreedata/alphabetical/databyalpha.html
http://www.granit.unh.edu/data/downloadfreedata/alphabetical/databyalpha.html
http://www.granit.unh.edu/data/downloadfreedata/alphabetical/databyalpha.html
http://www.granit.unh.edu/data/downloadfreedata/alphabetical/databyalpha.html
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New Hampshire and Maine converge with the waters of the Atlantic Ocean to form these two 

estuaries. The watershed covers 1086 square miles. These bays provide critical wildlife habitat, 

nurseries for seafood production, buffering from coastal flooding, recreational enjoyment, and 

safe harbor for marine commerce (Piscataqua Region Estuaries Partnership 2013). 

Submerged Aquatic Vegetation 

¶ In Great Bay, NH there are approximately 2,430 acres of eelgrass. Other species of submerged 

aquatic vegetation were not taken into account in that survey, but there are many more acres of 

other seagrasses in Great Bay and other areas along the coast of NH 

(http://www.granit.unh.edu/data/downloadfreedata/category/databycategory.html). 

Oyster Reefs 

¶ In 2009, The Nature Conservancy (TNC) and University of New Hampshire (UNH) developed 

methods to restore oyster reefs by ñplantingò shell on firm channel bottom using primarily surf-

clam shell (Spisula solidissima) acquired in bulk from a seafood processor. In total, 2010 work in 

the Oyster River produced a standing-stock of 210,000 oysters (38/m2) across the 1.5 acre 

restored areas. In 2011, they scaled-up their work to construct 2.0 acres of clamshell reefs at 

the mouth of the Lamprey River in Newmarket using a total of 200 cubic yards of surf-clam 

shell. In 2012, the UNH, TNC, and a local oyster farmer set a goal to construct 2.0 new acres of 

oyster reef in the Great Bay Estuary. Their efforts advance the Piscataqua Region Estuaries 

Partnership goal of twenty acres of oyster reef restored by 2020 (https://prod.nrcs. 

usda.gov/Internet/fse_documents/stelprdb1081550.pdf).  

Rock Reefs 

¶ Rye on the Rocks at Rye Ledge in Rockingham, New Hampshire hosts a rocky reef 

(http://ryereflections.org/servlet/pluto?state=30303470616765303037576562506167653030326

96430303437393335). 

Rocky Shorelines 

¶ In Rockingham County, NH there about 2.5 miles of rocky shoreline along the coast 

(http://www.granit.unh.edu/data/downloadfreedata/alphabetical/databyalpha.html). 

Shallow Bay Habitat/ Bay Islands 

¶ There are 1.4 sq. miles of coastal islands off of the coast of Rockingham County, NH. In the 

Piscataqua estuary the islands include: Fishing Island, Four Tree Island, Pierces Island, Little 

Island, Goat Island, Shapleigh Island, Pest Island, Lady Isle, Leachs Island, Clampit Island, and 

Goose Island (NH Fish and Game 2005)  

http://www.granit.unh.edu/data/downloadfreedata/category/databycategory.html
https://prod.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1081550.pdf
https://prod.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1081550.pdf
http://ryereflections.org/servlet/pluto?state=3030347061676530303757656250616765303032696430303437393335
http://ryereflections.org/servlet/pluto?state=3030347061676530303757656250616765303032696430303437393335
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Terrestrial Upland 

¶ The Granite State is the second most forested state in the United States (trailing Maine). 

Forests occupy 84 percent, or 4.8 million acres. The area of forest land has declined by 134,500 

acres (2.7 percent) since 1983 and is now about the same as in 1948. Three-fourths of the 

decline occurred in the southern part of the state, where rapid commercial and residential 

development has extended into previous forested areas. In the past, additions to forest land 

resulting from abandoned farm land reverting to forest more than offset losses due to 

development. Recently, reversion of farm land has continued, but gains from abandoned farms 

have been less than losses to development (http://www.nhdfl.org/library/pdf/Maps/Statemap-

Sept%202007.pdf). 

Floodplains/Riparian 

¶ There are 11,644 acres of floodplains in Rockingham, NH 

(http://www.granit.unh.edu/data/downloadfreedata/alphabetical/databyalpha.html). 

Coastal Protected Areas 

Marine Sanctuaries/Coastal Reserves 

¶ Great Bay National Estuarine Research Reserveis located on the New Hampshire and Maine 

border; it is New Hampshireôs largest estuarine system. The Great Bay Reserve offers a 

diversity of land and water area, including upland forest, salt marsh, mudflats, tidal creeks, rocky 

intertidal, eelgrass beds, channel bottom/subtidal and upland field habitats. The reserve 

encompasses 10,235 acres, including approximately 7,300 acres of open water and wetlands. 

The Bay's cultural heritage is equally diverse, from Paleo-Indian villages 6,000 years ago to 

colonial transportation and industrial use and ultimately protection in the face of a proposed oil 

refinery in 1973 (http://www.greatbay.org/about/ index.htm). 

National Estuary  

¶ Piscataqua Region Estuaries Partnership (http://www.stateofourestuaries.org/about-prep/) 

o Total Watershed Drainage Area is 1086 square miles: Great Bay Estuary (drainage area 

1,023 square miles); Hampton-Seabrook Estuary (drainage area 46 square miles); Other 

Relatively Small Estuaries between Great Bay Estuary and Hampton-Seabrook Estuary 

(drainage area 17 square miles) 

o 52 communities (42 in NH/10 in ME) 

o Atlantic Coastline: 18 miles/Total Tidal Shoreline at High Tide: Great Bay Estuary 204 

miles; Hampton-Seabrook Estuary 131 miles  

http://www.nhdfl.org/library/pdf/Maps/Statemap-Sept%202007.pdf
http://www.nhdfl.org/library/pdf/Maps/Statemap-Sept%202007.pdf
http://www.greatbay.org/about/index.htm
http://www.stateofourestuaries.org/about-prep/
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State/County Parks 

¶ Rockingham County (http://www.nhstateparks.com/nhforests.html) 

o Hampton Beach State Park 

o Jenness State Beach 

o Kingston State Park 

o North Beach 

o North Hampton State Beach 

o Odiorne Point State Park 

o Rye Harbor State Park 

o Wallis Sands State Park  

Federally Listed Threatened and Endangered Species and Critical/Significant 

Habitats 

Threatened and Endangered Species 

¶ The Piping Plover (Charadrius melodus) is a small, sand colored shorebird approximately seven 

inches long with a wing span of approximately 15 inches. Only 1.8 miles of New Hampshire 

coastline is suitable for piping plover breeding activity. Seabrook and Hampton beaches 

generally support five to seven breeding pairs per year. The piping plover was listed as 

threatened under provisions of the Endangered Species Act in January 10, 1986. A detailed 

discussion of Federally Listed Threatened and Endangered Species can be found in the 

USFWS NACCS Planning Aid Report (Attachment A).  

¶ The Federally endangered roseate tern has a breeding colony on the Seavey and White Islands 

located about six miles off the coast of Rye, New Hampshire within the island group called Isle 

of Shoals. This colony was established in 2001 and lives, as is typical, within a colony of 

common terns (Attachment A). 

¶ The Gulf of Maine Destinct Population Segment (GOM DPS) for Atlantic salmon was listed as 

endangered in a final rule on November 17, 2000 by the National Marine Fisheries Service 

(NMFS) and the USFWS (collectively ñthe Servicesò). Atlantic salmon return to rivers from the 

sea and migrate to their natal stream in New England beginning in the spring and continues into 

the fall to spawn (Federal Register vol. 74, no. 117, June 19, 2009). 

http://www.nhstateparks.com/nhforests.html
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¶ The GOM DPS for Atlantic sturgeon was listed as threatened in a final rule on February 6, 2012 

by NMFS. Atlantic sturgeon spawn in spring and early summer in freshwater and migrate into 

estuarine and marine waters where they spend most of their lives 

(http://www.nmfs.noaa.gov/pr/species/fish/atlanticsturgeon.htm).  Atlantic sturgeons have been 

documented in the Piscataqua River. The Piscataqua River forms the lower boundary between 

the States of New Hampshire and Maine (Federal Register vol 77, no. 24, February 6, 2012). 

¶ The shortnose sturgeon is an anadromous fish which lives mainly in the slower moving riverine 

waters or nearshore marine waters before migrating periodically into faster moving freshwater to 

spawn. Shortnose sturgeon can also be found in the Piscataqua River. They were listed as 

endangered throughout its range on March 11, 1967 under the Endangered Species Act of 1966 

(http://www.nmfs.noaa.gov/pr/species/fish/shortnosesturgeon.htm).   

¶ Species of Concern listed by NMFS, and associated area of concern include the anadromous 

and highly migratory river herring (alewife and blueback herring) found in the Atlantic Ocean 

from Newfoundland to North Carolina, the pelagic and highly migratory Atlantic bluefin tuna 

found throughout the the North Atlantic Ocean and adjacent seas, the Atlantic halibut found 

from Labrador to southern New England in the Northwest Atlantic Ocean, the dusky shark found 

in the Western Atlantic Ocean, the porbeagle shark found in the Nortwest Atlantic Ocean, the 

anadromous rainbow smelt found in rivers and coastal areas of eastern North America from 

Labrador to New Jersey, and the sand tiger shark found in the Western Atlantic Ocean 

(http://www.nmfs.noaa.gov/pr/species/concern/). 

¶ The American eel was petitioned to be listed as threatened on September 29, 2011 in the 

Federal Register (vol. 76, no. 189) by the USFWS. Eels spawn in the Sargasso Sea. Juveniles 

arrive in coastal waters and river systems which are accessible by the oceanic currents of the 

western North Atlantic Ocean for development. This fish occupies fresh, brackish and marine 

waters (FR, vol 76. No. 189).  

Waterbird Islands 

¶ Isle of Shoals Group ï Star Island, Lunging Island, Square Rock, and Seavey Island (tern 

restoration), White Island (Kushlan et al. 2002) 

Essential Fish Habitat /Fish 

¶ The area provides EFH for (http://www.nero.noaa.gov/hcd/STATES4/smaine.htm):  

o American plaice: eggs, larvae, juveniles, adults 

o Atlantic cod: eggs, larvae, juveniles, adults 

o Atlantic halibut: eggs, larvae, juveniles, adults 

o Atlantic herring: eggs, larvae, juveniles, adults 

http://www.nmfs.noaa.gov/pr/species/fish/atlanticsturgeon.htm
http://www.nmfs.noaa.gov/pr/species/concern/
http://www.waterbirdconservation.org/pdfs/regional/manem_appendix_2.pdf
http://www.nero.noaa.gov/hcd/STATES4/smaine.htm
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o Atlantic mackerel: eggs, larvae, juveniles, adults 

o Atlantic salmon: eggs, larvae, juveniles, adults 

o Atlantic sea scallops: eggs, larvae, juveniles, adults 

o Black sea bass: larvae, juveniles, adults 

o Bluefish: juveniles, adults 

o Butterfish: eggs, larvae, juveniles, adults 

o Haddock: eggs, larvae, juveniles, adults 

o Ilex squid: juveniles, adults 

o Loligo: eggs, juveniles, adults 

o Monkfish: eggs, larvae, juveniles, adults 

o Ocean pout: eggs, larvae, juveniles, adults 

o Ocean quahog: juveniles, adults 

o Pollock: eggs, larvae, juveniles, adults 

o Red hake: eggs, larvae, juveniles, adults 

o Redfish: eggs, larvae, juveniles, adults 

o Scup: juveniles, adults 

o Spiny dogfish: juveniles, adults 

o Summer flounder: eggs, larvae, juveniles, adults 

o Surf clams: juveniles, adults 

o Tilefish: eggs, larvae, juveniles, adults 

o White hake: eggs, larvae, juveniles, adults 

o Whiting: eggs, larvae, juveniles, adults 

o Windowpane flounder: eggs, larvae, juveniles 
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o Winter flounder: eggs, larvae, juveniles, adults 

o Witch flounder: eggs, larvae, juveniles, adults 

o Yellowtail flounder: eggs, larvae, juveniles, adults 

o Skates: juveniles, adults 

o Habitat Areas of Particular Concern: None 

II. Habitat Impacts from Hurricane Sandy - New Hampshire, 

Massachusetts, Rhode Island, and Connecticut 

Coastal and Marine Habitats 

Ocean Beach and Dune Ecosystem 

According to the National Fish and Wildlife Foundation (2012): 

¶ Most of the shoreline along Long Island Sound experienced Low Damage. A few areas 

generally associated with exposed points and islands such as Hammonasset Point and the 

Norwalk Island in CT, experienced Moderate Damage. The damage rating was based on 

damage to the three habitats discussed below: dune/beach, tidal marsh, and maritime forest.  

¶ For beach/dunes in Long Island Sound ï 13% experienced no impact, 59% low impact (thinning 

of beach (<50'), debris deposited), 28% moderate impact (evidence of overwash; loss of dune 

vegetation; moderate thinning of beach - 50 to 100'), and 0% high impact (new overwash 

channels opened connecting ocean to bay; major loss of dune vegetation leaving largely barren 

areas, major thinning or migration of beach - >100'). Hurricane Sandy impact to areas north of 

Cape Cod were minimal (USACE 2013). 

¶ Beach Dune and Erosion occurred at the following locations (The National Fish and Wildlife 

Foundation 2012):  

o Milford Point, Milford, CT 

o Sandy Point, Morse Point, West Haven, CT 

o Salt Island, off the coast of Westbrook, CT 

o Harkness Memorial State Park (including William A Niering Natural Area Preserve), 

Waterford, CT 

o Silver Sands State Park, Milford, CT 
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o Pattagansett Marsh Preserve, East Lyme, CT 

o Rocky Neck State Park, East Lyme, CT 

o Hatchetts Point Natural Area, Old Lyme, CT 

o Griswold Point, Old Lyme, CT 

o Woodmont Beach, Milford, CT (Reference for this beach and below: USACE 2013) 

o Gulf Beach, Milford, CT 

o Prospect Beach, West Haven, CT 

o Sherwood Island State Beach, Westport, CT 

o Southport Beach, Fairfield, CT 

o Misquamicut Beach, Westerly, RI 

o Oak Bluffs Town Beach, Oak Bluffs, MA 

o Plum Island Beach, Newbury, MA 

o Revere Beach, Revere, MA 

o North Scituate Beach, Scituate, MA 

o Quincy Shore Beach, Quincy, MA 

¶ Existing Beach/Dune Habitat was moved or new habitat was created at the following locations 

(The National Fish and Wildlife Foundation 2012; USACE 2013):  

o Long Beach, Stratford, CT 

o Sand Point Island, West Haven, CT 

o Mumford, Cove and Bluff Point State Park, Groton, CT 

o Harkness Memorial State Park, Waterford, CT 

o Griswold Point, Old Lyme, CT 

o Meunketesuck, Salt and Duck Island, Westbrook, CT 

o Hammonasset Beach State Park, Madison, CT 
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o Falkner Island, Guilford, CT 

o Morse Point, Milford, CT 

o Pleasure Beach, Bridgeport, CT 

o Cockenone Island, Westport, CT 

o Greater Norwalk Islands, Great Captains Island, Greenwich, CT 

o Sea Bluff Beach, West Haven, CT 

Barrier Islands/Inlets 

¶ Falkner Island which is home to rosate and common terns lost approximately 1/3 of its area 

(The National Fish and Wildlife Foundation 2012). 

¶ Menunketesuck Island and Duck Island had excessive shoreline erosion (The National Fish and 

Wildlife Foundation 2012). 

¶ Channel blockage/tidal flow interference occurred at the following locations (The National Fish 

and Wildlife Foundation 2012): 

o Waterford Town Beach and Pleasure Island ï breaches of the barrier dune and beach 

erosion are causing sand to erode into Alewife Cove which is obstructing the coveôs 

outlet to Long Island Sound. 

o At Rocky Neck State Park, accumulated sand prevented flow and proper tidal flushing of 

the Bride Brook Channel. This is one of the largest alewife runs in CT. 

o Harkness Memorial State Park ï the outlet of Goshen Cove, an estuarine embayment 

and tidal creek, is currently blocked by sand and sediment. 

o Lynde Point ï the storm pushed a dune into the tidal marsh blocking the flow of a tidal 

creek. Water is accumulating behind this blockage transforming the tidal marsh into 

freshwater swamp. 

Salt / Brackish Marsh 

¶ Coastal salt marshes were impacted to a much lesser degree showing much higher resistance 

to storm damage (The National Fish and Wildlife Foundation 2012). 

¶ For marsh in Long Island Sound ï 28% experienced no impact, 56% low impact (evidence of 

new wrack and debris deposited), 16% moderate impact (minor erosion/loss of marsh edge; 

small areas of sand deposited; medium size areas of wrack/debris) and 0% high impact (major 
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erosion/loss of bayward marsh edge; large areas of sand and wrack deposites within marsh 

proper; rearrangement of tidal creek channels) (The National Fish and Wildlife Foundation 

2012). 

¶ Erosion of beaches and dunes left adjacent salt marsh habitat vulnerable to inundation from 

winter storms and high tides. These areas include (The National Fish and Wildlife Foundation 

2012): 

o Waterford Town Beach, Waterford Pleasure Beach, Waterford, CT 

o Pattagansett Marsh Preserve, East Lyme, CT 

o Hattchetts Point Natural Area, Old Lyme, CT 

¶ Lynde Point, Old Saybrook, CT ï Storm surge pushed a dune into a tidal marsh and created a 

dam that which blocked the flow of the tidal creek, preventing it from reaching the adjacent 

marsh. As a result the area is quickly converting into a freshwater swamp (The National Fish 

and Wildlife Foundation 2012). 

¶ An earthen berm at Sunken Meadow State Park adjacent to Sunken Meadow Creek in CT was 

destroyed by the storm. This berm had been scheduled to be removed to restore 100 acres of 

salt marsh as part of an anadromous fish project. This is considered a positive impact from 

Hurricane Sandy (The National Fish and Wildlife Foundation 2012). 

Maritime Forest 

¶ According to The National Fish and Wildlife Foundation (2012), impacts to the forests in Long 

Island Sound were as listed:  

o 66% experienced no impact 

o  33% low impact (evidence of a few 5% fallen trees)  

o 1% moderate impact (5-25% trees fallen creating numerous small canopy gaps <1 acre 

in size)  

o 0% high impact (>25% of trees fallen creating large [>1 acre in size]) 

Submerged Aquatic Vegetation 

¶ According to The National Fish and Wildlife Foundation (2012), there was significant eelgrass 

damage at Ninigret Pond, Charlestown, RI.  
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Rock Reefs 

¶ According to The National Fish and Wildlife Foundation (2012), Penfield Reef in Fairfield, CT 

ñlargely washed awayò as a result of the storm. 

National Park Service Areas   

Stewart B. McKinney  

¶ Stewart B. McKinney  

o At Falkner Island, 1/3 of the island was lost as s result of the storm. This area is home to 

roseate terns and common terns (The National Fish and Wildlife Foundation 2012). 

¶ The following State Parks experienced overwashing of dunes and significant erosion and/or the 

movement of existing habitat and creation of new habitat from Hurricane Sandy (The National 

Fish and Wildlife Foundation 2012; USACE 2013). 

o Harkness Memorial State Park (including William A Niering Natural Area Preserve), 

Waterford, CT 

o Silver Sands State Park, Milford, CT 

o Pattagansett Marsh Preserve, East Lyme, CT 

o Rocky Neck State Park, East Lyme, CT 

o Hatchetts Point Natural Area, Old Lyme, CT 

o Mumford, Cove and Bluff Point State Park, Groton, CT 

o Hammonasset Beach State Park, Madison, CT 

o Sherwood Island State Beach, Westport, CT 

o Misquamicut Beach, Westerly, RI 

Critical/Significant Habitat 

¶ Beaches above that experienced erosion above would have an impact on the species that nest 

on beaches, including piping plover, least terns, and rosette terns 

¶ Coastal flooding as a result of Hurricane Sandy may have created areas of inlet, beach, and 

overwash habitats which will likely provide important new or improved foraging and breeding 

sites for shorebirds (Atlantic Flyway Shorebird Conservation Business Strategy Team 2013). 
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Quality 

¶ According to The National Fish and Wildlife Foundation (2012): 

o Ledyard, CT ï a backup generator for the Townôs treatment plant failed causing officials 

to pump approximately 60,000 gallons of raw sewage into Set Williams Brook. 

o Branford, East Lyme, Fairfield, Greenwich, New Hartford, and New Haven, CT ï Similar 

problems and releases were reported. 

o Bridgeport, CT ï 15 to 20 million gallons of partially treated sewage was discharged into 

Long Island Sound when the cityôs two treatment plants were inundated tidal surges. 

III. Future Without Action Conditions - New Hampshire 

Coastal and Marine Habitats 

Ocean Beach and Dune Ecosystem 

¶ New Hampshireôs 18 mile coastline is the shortest of the U.S. ocean-bordering States.  

¶ Coastal dunes are considered one of New Hampshire's most at-risk habitats. They are used by 

many birds for breeding, migration, or wintering. Loss of dune or salt marsh habitat will result in 

reduction, or elimination, of certain rare shorebird and salt marsh species nesting in New 

Hampshire (NH Fish and Game Department 2012). 

¶ According to NH Fish and Game Department (2012), the areas of dune and salt marsh that 

currently lie adjacent to undeveloped land with gradual slopes have the most potential of 

maintaining accretion rates to keep pace with the rise in relative sea level. However, these 

opportunities to migrate inland are exceedingly limited as a result of heavy development and 

extensive habitat loss in dune and salt marsh habitat is likely.  

¶ Beaches, dunes and salt marsh habitats provide significant functional services, most importantly 

natural flood control, to both the biological and human environment. Sea level rise will have 

profound effects by increasing flooding frequency and inundating low-lying coastal areas. 

Beaches and barrier islands may be degraded or lost by flooding. These habitats are also 

expected to face increasingly intense coastal storms, which may cause impacts such as 

destruction of coastal dunes, breaches in barrier islands, and shoreline erosion. By 2068 much 

of New Hampshireôs coastline could be inundated, while by 2118 almost all of the coastline and 

shoreline of Great Bay could be inundated by the projected sea level rise.  

¶ It is expected that the beaches at Hampton Beach in Hampton and Wallis Sands State Beach in 

Rye, which were both originally constructed as shore protection/beach fill projects by the 

USACE, would continue to receive sand from the local sponsor to meet their design criteria. 
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Other State and/or Town beaches in New Hampshire may also be expected to maintain their 

beaches, especially those beaches that are used recreationally. However, continued sea level 

rise may make this difficult to maintain in the future.  

Coastal Wetlands 

¶ Salt marshes are particularly vulnerable to the higher rates of sea level rise. The normal process 

of accretion, the built-up of live and decaying plants and sediments, will not keep pace. As salt 

marshes become submerged, they migrate inland. Existing development along the coast has 

decreased the amount of open space adjacent to the salt marshes, limiting their ability to 

migrate landward. The problem will be exacerbated in locations where bulkheads, causeways 

and other man-made structures interfere with the migration. Also, if the rate of sea level rise 

increased dramatically, then the salt marshes may not be able to match the change in vertical 

elevation. An increase in the rate of sea level rise will result in significant losses of coastal salt 

marsh habitat (New Hampshire Fish and Game Department 2012). 

¶ In marsh areas where accretion rates cannot keep up with sea-level rise, marsh will eventually 

revert to unvegetated flats and eventually open water (New Hampshire Fish and Game 

Department 2012). In some cases where tidal range increased with increased rates of sea-level 

rise, there may be an overall increase in the acreage of tidal flats. In low energy shores with 

sediment supplies, where sediments accumulate in shallow waters, flats may become vegetated 

as low marsh encroaches towards the water, which will increase low marsh at the expense of 

tidal flats. If sediment inputs are not sufficient, tidal flats will convert to subtidal habitats, which 

may or may not be vegetated depending on substrate composition and water transparency (US 

Climate Change Science Program 2009). 

¶ The loss of wetlands would cause wetland dependent species of fish and birds to have reduced 

population sizes. The National Marine Fisheries Service estimates that approximately 1/3 of 

commercial fish and shellfish collected in New England are directly dependent on estuaries and 

salt marshes (Stedman and Hanson 1997). 

Submerged Aquatic Vegetation 

¶ Although increasing depths of estuarine and marine waters from sea level rise could expand the 

horizontal coverage submerged aquatic vegetation habitat, a reduction in available sunlight for 

submerged aquatic vegetation (SAV) could impact growth and ecological function. SAVs 

provide food for waterfowl and act as vital protective spawning and nursery habitats for fish and 

shellfish, including many commercially, recreationally, and ecologically important species. 

Additionally contiguous expanses of SAVs provide travel corridors sheltered from predation to 

multiple fish and shellfish species. The distribution patterns of these important plants, that 

promote water oxygenation and sediment stabilization as well as having direct habitat benefits 

to wildlife and fish, will likely change over time in response to relative sea level rise (NH Fish 

and Game Department 2012). 
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Oyster Reefs 

¶ Sea level rise is not expected to change the functions of a rock reef substantially. However, 

climate change could alter some of the species which utilize this habitat. 

Rock Reefs/Rocky Shorelines 

¶ Rocky shore, which is a less dynamic habitat, will be unable to migrate in response to relative 

sea level rise. This habitat will instead experience direct flooding. Littoral zone biota are likely to 

respond to changing tide heights by shifting vertically where space allows it. Winds will increase 

direct wave exposure on seaweed growing in rocky intertidal zones and on associated 

invertebrates upon which multiple wildlife species forage. For example, eider ducklings less than 

three weeks old can't dive for mussels like adult ducks; instead they depend on the seaweed 

canopy to forage for amphipods (NH Fish and Game Department 2012). 

¶ Sea level rise is not expected to change the functions of a rock reef substantially. However, 

climate change could alter some of the species which utilize this habitat. 

Shallow Bay Habitat/ Bay Islands 

¶ Shallow waters of the Piscataqua River estuary and Hampton Harbor and other important 

shallow water habitat may be expected to increase as the sea rises along with shoreline erosion 

and the drowning of coastal wetlands and shorelines. The islands off the coast of New 

Hampshire and in the Piscataqua estuary would be expected to experience some of flooding of 

their low lying areas from sea level rise. 

Terrestrial Upland 

¶ Sea level rise is expected to have a greater impact in the towns of Hampton and Seabrook 

which have substantially more low-lying area than the towns of Portsmouth and New Castle 

(Ward and Adams 2001). 

¶ Forests dominate 84% of the New Hampshire landscape which provides wildlife habitat, 

protecting watersheds and conserving soil among other benefits. Climate change has the 

potential to dramatically alter the character of the Stateôs forests. For example, New 

Hampshireôs hemlock trees which shade streams, providing cool conditions required by native 

brook trout and other fish could face shrinking suitable habitat from increased temperatures. In 

addition, the northward migration of the hemlock woolly adelgid, an invasive insect that has 

destroyed hemlock stands from Georgia to Connecticut could also affect the hemlock stands in 

the State (Union of Concerned Scientists 2007). 

¶ In addition, the length of the winter snow season could be significantly reduced. 



  

 

1. New Hampshire: Environmental Existing and Future Conditionsï 19 

North Atlantic Coast Comprehensive Study (NACCS) 

United States Army Corps of Engineers ® 

Floodplains/Riparian 

¶ Floodplains will likely become increasingly vulnerable to flooding without human intervention. In 

tidal areas, the tidal inundation characteristics of the floodplain may change with the range of 

tide and associated tidal currents increasing with sea level rise. With this inundation, floodplains 

will be vulnerable to increased coastal erosion from waves, river and tidal currents, storm-

induced flooding, and tidal flooding. Upland floodplain boundaries will be vulnerable to 

horizontal movement. 

Coastal Protected Areas 

¶ The ecologically important Great Bay estuary and more than 6,200 acres of salt marshes 

provides feeding grounds for migrating waterfowl and nursery habitat for important commercially 

and recreational fish such as striped bass. Accelerated sea level rise from climate change 

threatens New Hampshireôs coast by increasing the frequency of damaging coastal flooding and 

potentially inundating valuable coastal wetlands (Union of Concerned Scientists 2007). 

Critical/Significant Habitats 

Waterbird Islands 

¶ According to NH Fish and Game Department (2012), "seabird nesting colonies, particularly on 

the Isle of Shoals, are likely to be affected by storms as energetic costs of incubation are 

increased and foraging opportunities decrease. Increased severity of storms, combined with 

summer droughts, will also affect nesting seabirds by changing the amount of water deposition 

and consequently the fertility of the maritime meadow soils on the islands. In addition, early 

season storms may result in coastal ground nesting birds, such as piping plovers and least 

terns, to suffer direct nest or chick losses." 

Essential Fish Habitat (EFH) 

¶ Fish will remain in their preferred temperature range by shifting to higher latitudes and depths 

where water temperatures are cooler and more stable. Warming coastal waters are likely to 

result in a decrease in the presence of northern boreal species, such as haddock, and an 

increase of southern species off the coast of New Hampshire (NH Fish and Game Department 

2012).  

¶ Water temperature is one of the most important factors controlling growth, development, 

seasonal migration, and ultimately the rate of population growth for coldblooded species. In 

general, there has been a shift in dominance by more cold water fish and vertebrate 

assemblages to more warm water species such as butterfish and lobster in New Hampshire. 

Overall declines in commercially important marine fisheries are predicted by global climate 

models. Because these changes are complex, warmer temperatures in the Gulf of Maine will 
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positively influence the growth of adult cod, but negatively impact survival of cod in early life 

stages (NH Fish and Game Department 2012). 

Atlantic Flyway 

¶ The Great Bay is a waterfowl focus area (http://www.acjv.org/bcr30.htm). Coastal marshes 

provide valuable wintering habitat since most inland wetlands freeze during the winter. Mudflats 

are used by migrating shorebirds. A combination of sea level rise and marsh subsidence could 

put some of the most important coastal marshes at risk of being lost. There could be a loss or 

reduction in intertidal habitat. 

T&E Species/Species of Concern  

Fish 

¶ Species, such as salmon which are dependent on cold, fast-flowing streams and rivers to spawn 

are being affected by warming and by reduced stream flows caused by less snow melt. 

Marine Turtles  

¶ These turtles do not nest in NH and may rarely be found in the summer months. With increasing 

temperatures, it may be possible that these species may utilize the open waters for foraging. 

Marine mammals 

¶ Freshwater input, along with temperature changes make vertical mixing of the water column 

more difficult in marine systems. Increased stratification prevents nutrients that phytoplankton 

need to grow from being brought to the surface water layer. The reduction in biomass at this 

basic trophic level will have effects that cascade throughout the food web, rapidly impacting 

larger organisms like fish and marine mammals. In particular, the phytoplankton feeding 

zooplankton Calanus finmarchicus is a major food item of many fish species, and the primary 

food source of the endangered right whales. The reproductive success of these mammals is 

dependent on the abundance and distribution of C. finmarchicus. Changes in the magnitude and 

timing of the peak abundance of C. finmarchicus could significantly alter whale migration, 

behavior, and population abundance. In other words, shifts in food sources could affect marine 

mammals (NH Fish and Game Department 2012).  

Birds (Nesting)  

¶ Nesting habitat for piping plover, least tern, rosette tern, and red knot is likely to diminish with 

the reduction in available coastal beaches and potential decrease in intertidal habitat, increased 

storm activity, and reduction in habitat quality on nesting islands.  
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Shellfish/Shellfish beds 

¶ Habitat conditions for shellfish could be impacted by strong storms and increased frequency of 

rain events which can result in increased sedimentation.  

¶ Increase freshwater evens can also lead to decreases in salinity. As a result, lobsters will move 

downstream towards the more saline coastal tidal mouth. During extreme events, even these 

behavioral adaptations may not be adequate. For example, in May 2006, 11.5 inches of rain fell 

over three consecutive days; this lowered the salinity in Great Bay to 1.6 ppt. Despite moving 

towards the coast, many lobsters died during this freshet. Similarly, many other organisms 

cannot tolerate rapid shifts in salinity and will die (NH Fish and Game Department 2012). 

¶ Sea level rise could reduce the availability of intertidal habitat which would limit the available 

habitat for some species such as oysters and blue mussels. Increase in ocean acidification has 

been known to affect the larvae and reduce the ability to build calcium carbonate shells. New 

Hampshire/Gulf of Maine is likely to become the new southern limit for lobsters as they move 

from north to their new southern limit (NECIA 2007). 

Quality 

Water Quality/Impaired Waters  

¶ Tidal tributaries to the Great Bay and Hampton-Seabrook Harbor estuaries currently suffer 

regular periods of hypoxia, or oxygen depletion, during summer months. This has a detrimental 

effect on multiple aquatic organisms because fish, crabs, and many other aquatic organisms 

use gills to extract dissolved oxygen from water. With climate change, increased level and 

duration of higher water temperatures will likely result in more frequent and longer duration of 

hypoxia and sometimes result in pockets of anoxia or "dead zones" (NH Fish and Game 

Department 2012).  

¶ Turbidity in estuaries and nearshore marine environments is strongly influenced by major rainfall 

events. Increased run off from precipitation and storm events will result in higher turbidity levels; 

which shapes the physical conditions and influences biological processes in the coastal 

environment. The growth of phytoplankton, benthic macroalgae and seagrass is hindered when 

high concentrations of suspended particles reduce light penetration in the water column. This 

impacts wildlife that depends on these aquatic plants for food and shelter. In addition, fine 

particles in the water column can also damage fish gills and interfere with filter feeding by 

shellfish (NH Fish and Game Department 2012).  

¶ Nutrient loading, especially from nitrogen and phosphorus, will likely increase with greater 

precipitation as inputs such as agricultural and lawn fertilizers, septic systems and animal waste 

wash more rapidly into coastal habitats. Sudden blooms of phytoplankton and nuisance 

macroalgae that reduce habitat quality and destabilize food webs can be triggered by high 

nutrient levels into the coastal environment (NH Fish and Game Department 2012). 
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Toxins/Contaminants (HTRW) ï Coordinate EPA and at the State Level 

¶ Storm water systems have been built to function at present day sea levels. More pollution is 

anticipated due to storm water systems that have not been retrofitted to withstand future sea 

level rise from climate change (NH Fish and Game Department 2012).  

Cultural Resources 

¶ Sea level rise impacts to cultural resources range from increased tidal and wave erosion to 

inundation. Cultural resources within coastal zones will be subjected to gradual sea level rise 

impacts exacerbated by event-specific impacts such as high tide events and storms. The 

frequency and intensity of damage from event-specific impacts is expected to increase as sea 

level rises (Karl et al., 2009). In addition, high regional subsistence rates are expected to 

increase rates of sea level rise and associated impacts (Johnson 2000). 
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I. Coastal Characterization - Massachusetts 

Coastal and Marine Habitats 

Ocean Beach and Dune Ecosystem 

Coastal Sand Dunes/Sandy Shorelines/Pebble Shoreline 

¶ Along the barrier beaches off of the coast of Massachusetts there are 11,712 acres of sand 

dunes (Executive Office of Energy and Environmental Affairs and the Adaptation Advisory 

Committee 2011). 

¶ There are approximately 320 linear miles of sandy (coarse and fine-medium grain) beaches are 

present in the study counties (http://response.restoration.noaa.gov/esi). 

¶ In Dukes, Plymouth, Barnstable, Norfolk, and Essex there are approximately 32 linear miles of 

gravel beaches. As for mixed sand and gravel beaches, there are approximately 156 linear 

miles of gravelly-sand beaches across the counties of concern 

(http://response.restoration.noaa.gov/esi).  

Barrier Islands/Inlets 

¶ There are 86 (System Units: 61; Otherwise Protected Areas: 25) Coastal Barrier Resources 

System (CBRS) Units (http://www.fws.gov/CBRA/Maps/Locator/MA.pdf). 

Coastal Wetlands 

Salt, Brackish or Freshwater Marsh/Tidal Mud Flat/Maritime Forest/Estuaries 

¶ Much of Massachusettsô coastline is made up of salt and brackish marshes. Approximately 

45,376 acres of salt marsh exist along the shoreline of the study counties (Executive Office of 

Energy and Environmental Affairs and the Adaptation Advisory Committee 2011). 

¶ There are 18,944 acres of tidal flats in the Massachusetts study area counties (Executive Office 

of Energy and Environmental Affairs and the Adaptation Advisory Committee 2011). 

¶ There are approximately 270,620 acres of freshwater marsh across the counties of concern 

(http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-

geographic-information-massgis/datalayers/depwetlands112000.html). 

¶ There are approximately 1.80 acres of wooded swamp of coniferous trees in Bristol. There are 

9.95 acres of deciduous marsh in Essex. In Middlesex there are approximately 0.3 acres of 

deciduous swamp. Along the barrier beaches off of Massachusetts there are approximately 14 

acres of coniferous swamps and 109.5 acres of deciduous swamps. According to a study by the 

http://response.restoration.noaa.gov/esi
http://response.restoration.noaa.gov/esi
http://www.fws.gov/CBRA/Maps/Locator/MA.pdf
http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/depwetlands112000.html
http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/depwetlands112000.html
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U.S. Fish and Wildlife Service there are 27 forested barrier islands in Massachusetts with a total 

of 37,600 acres of forest (Bellis 1995).  

Submerged Aquatic Vegetation 

¶ In Plymouth, MA there are many areas that have seagrasses. Scituate Harbor hosts 10.3 acres 

of seagrass, in the Weweantic River there are 18 acres of seagrass, Boston Harbor has 116.3 

acres of seagrasses, Plymouth Harbor holds 1,909 acres of seagrass, Sippican Harbor is home 

to 492.5 acres of SAV, and Wareham River has 3 acres of seagrasses.  

¶ Onset Bay in Barnstable has 297 acres of seagrasses. Also in Barnstable, Waquoit Bay has 15 

acres of SAV, Pleasant Bay supports a large area of submerged aquatic vegetation with 1,382 

acres present in the Bay, Chatham Harbor holds 466 acres of seagrass, Pocasset Harbor is 

home to 192 acres of seagrass, Quissett Harbor has 53 acres of SAV, West Falmouth Harbor 

has 51 acres of submerged aquatic vegetation, and Wild Harbor is home to 14.4 acres of 

seagrass.  

¶ In Dukes County, there are 529 acres of seagrasses in Cape Pogue Pond, Elizabeth Islands 

has 1,149 acres of seagrass, Lagoon Pond holds 51 acres of SAV, Lake Tashmo is home to 19 

acres of seagrass, Menemsha Pond has 319 acres of submerged aquatic vegetation, and 

Sengekontacket Pond holds 5.5 acres of SAV. 

¶ In Norfolk County, Cohasset Harbor holds 112 acres of seagrasses.  

¶ Gloucester Harbor in Essex is home to 60 acres of seagrasses. Broad Sound in Essex supports 

approximately 700 acres of SAV, Ipswich Bay holds approximately 28 acres of seagrass, Sandy 

Bay has 2 acres of submerged aquatic vegetation, and Salem Harbor holds around 36 acres of 

seagrass.  

¶ In Nantucket County, Madaket Harbor is home to 605 acres of submerged aquatic vegetation.  

¶ New Bedford Harbor in Bristol County, MA holds 122 acres of SAV. Also, Westport River in 

Bristol has approximately 500 acres of seagrasses.  

(http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-

geographic-information-massgis/datalayers/eelgrass0607.html) 

Oyster Reefs 

¶ In 2009, Mass Audubon worked with The Nature Conservancy, NOAA, and the Town of 

Wellfleet to restore a wild-set oyster reef on intertidal flats owned by Mass Audubon, the first 

such attempt in Massachusetts. They placed an artificial oyster reef in Wellfleet Bay and have 

been monitoring it for productivity and water quality 

(http://www.scseagrant.org/icsr10/faherty.poster.pdf). 

http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/eelgrass0607.html
http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/eelgrass0607.html
http://www.scseagrant.org/icsr10/faherty.poster.pdf
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Rock Reefs 

¶ In Massachusetts there are several natural rock reefs. They are spread across the coast, but 

naturally occurring reefs have been identified in Hull, Beverly, near Lovell Island in Boston, and 

Marblehead (Barber et al. 2009). 

Rocky Shorelines 

¶ There are approximately 1190 acres of rocky intertidal shoreline in the study counties 

(http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-

geographic-information-massgis/datalayers/depwetlands112000.html). 

Shallow Bay Habitat/ Bay Islands 

¶ The islands of Massachusetts range from barren, almost completely submerged rocks in 

Massachusetts Bay (e.g. Abbott Rock) to the large, famous and heavily visited Martha's 

Vineyard and Nantucket. Massachusetts has over 200 islands off its coast, with some lying in 

the Connecticut River (http://www.mass.gov/anf/research-and-tech/it-serv-and-

support/application-serv/office-of-geographic-information-massgis/datalayers/coloroq.html). 

Terrestrial Upland 

¶ There are 3.2 million acres of privately owned forest land in Massachusetts and 310,000 acres 

of State Forests and Parks (http://www.mass.gov/eea/agencies/dcr/conservation/forestry-and-

fire-control/forestry.html; downloaded June 26, 2014). 

Floodplains/Riparian 

¶ There are 105,806 acres of floodplains in Massachusetts (http://www.mass.gov/ anf/research-

and-tech/it-serv-and-support/application-serv/office-of-geographic-information-

massgis/datalayers/nfhl.html). 

Coastal Protected Areas 

Marine Sanctuaries/Coastal Reserves 

¶ Stellwagen Bank National Marine Sanctuary:  located 25 miles east of Boston between Cape 

Ann and Cape Cod. Area: 842 square miles (http://stellwagen.noaa.gov/). 

¶ Waquoit Bay National Estuarine Research Reserve: The Waquoit Bay Reserve is located on the 

south shore of Cape Cod Massachusetts, on the border of the towns of Falmouth and Mashpee. 

The Reserve's more than 2,700 acres encompass open waters, salt and fresh marshes, barrier 

beaches, sand dunes, rivers, mixed pine and oak forests, and sandplain grasslands. The 

Reserve includes 1,286 acres of upland, and about 1,359 acres of estuarine waters, freshwater 

ponds, tributary streams, vernal pools and substantial groundwater resources. Freshwater in 

http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/depwetlands112000.html
http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/depwetlands112000.html
http://en.wikipedia.org/wiki/Islands
http://en.wikipedia.org/wiki/Massachusetts
http://en.wikipedia.org/wiki/Martha%27s_Vineyard
http://en.wikipedia.org/wiki/Martha%27s_Vineyard
http://en.wikipedia.org/wiki/Nantucket
http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/coloroq.html
http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/coloroq.html
http://www.mass.gov/eea/agencies/dcr/conservation/forestry-and-fire-control/forestry.html
http://www.mass.gov/eea/agencies/dcr/conservation/forestry-and-fire-control/forestry.html
http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/nfhl.html
http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/nfhl.html
http://www.mass.gov/anf/research-and-tech/it-serv-and-support/application-serv/office-of-geographic-information-massgis/datalayers/nfhl.html
http://stellwagen.noaa.gov/
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tributary streams, ponds and vernal pools supports unique vegetation and animal communities 

including amphibians and anadromous fish. Waquoit Bay, approximately 825 acres, is the 

dominant water feature of the Reserve and once supported one of the most diverse estuarine 

fish communities in the state. The Bay is still important to commercial and recreational shellfish 

and finfish fisheries (http://www.waquoitbayreserve.org/about/). 

National and State Estuary Program  

¶ The Massachusetts Estuaries Program (MEP) was developed in 2001 to determine current 

nutrient loads and assist in the evaluation of future nutrient load scenarios for 89 estuaries 

located in 32 Southeastern Massachusetts coastal communities. The number of estuaries 

targeted under the MEP was reduced to 70 in 2009 due to project process challenges and 

delays and/or lack of local matching funds 

(http://www.mass.gov/eea/agencies/massdep/water/watersheds/the-massachusetts-estuaries-

project-mep.html).   

¶ There are two nationally-significant estuaries under the EPA National Estuary Program (NEP). 

They are the Massachusetts Bays Program (MBP) which became part of the NEP in 1990 and 

the Buzzards Bay NEP which joined the NEP in 1987. The MBP stretchs from the New 

Hampshire border to the tip of Cape Cod and includes 50 coastal communities which border 

both the Massachusetts Bay and the Cape Cod Bay. The Buzzards Bay NEP includes the 

western most end of Cape Cod, southeastern MAand the Elizabeth Islands.  

¶ Massachusetts Bay Program 

o Area: New Hampshire border to the tip of Cape Cod 

o Population: 1.7 million people in 50 coastal communities 

o >800 miles of coastline an area of 1,650 square miles 

o Watershed land drainage: >7,000 square miles (50% MA/ 50% NH) 

o Tourism: $1.5 billion/yr, supports nearly 81,000 jobs 

¶ Buzzards Bay 

o Bay is 28 miles long, 8 miles wide, mean depth of 36 feet. 

o Area: 233 square miles 

o Coastline: > 350 miles 

o Watershed: 434 square miles (MA and RI) 

http://www.waquoitbayreserve.org/about/
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o Watershed population: 260,000 

(http://gispub2.epa.gov/NEPMap/index.html) 

National Wildlife Refuges 

¶ Monomoy National Wildlife Refuge (NWR) is one of eight refuges that comprise the Eastern 

Massachusetts NWR Complex, which is headquartered in Sudbury, Massachusetts. Monomoy 

NWR stretches for 8 miles off the elbow of Cape Cod in the Town of Chatham, Barnstable 

County, Massachusetts. About half of the refuge is a wilderness area, the only wilderness area 

in southern New England; it is also designated an Important Bird Area, Western Hemisphere 

Shorebird Reserve Network Regional site, and a Marine Protected Area (Attachment A).  

¶ Parker River National Wildlife Refuge was established in 1941 to provide feeding, resting, and 

nesting habitat for migratory birds. It is located within the towns of Newbury, Rowley, and 

Ipswich, while the refuge headquarters is located within the city of Newburyport, Massachusetts. 

This 4,727-acre refuge includes sand dunes, saltmarsh, freshwater marsh, glacial upland, and 

more than six miles of ocean beach along the eastern side of Plum Island. The most abundant 

habitat on the refuge is its 3,000+ acres of salt marsh, one of the most productive ecosystems in 

nature. Parker River provides pristine coastal habitat for over 300 species of resident and 

migratory birds, as well as a large variety of mammals, insects, fish, reptiles and amphibians. 

Parker River has been designated a Western Hemispheric Shorebird Reserve Network 

(WHSRN), Important Bird Area (IBA), and Area of Critical Environmental Concern (ACEC). The 

refuge also provides breeding habitat for the federally threatened piping plover (USFWS 2014). 

¶ A detailed discussion on National Wildlife Refuges can be found in the USFWS NACCS 

Planning Aid Report (Attachment A).  

National Park Service Areas  

¶ Boston Harbor Islands National Recreational Area: Youth programs, visitor services, research, 

wildlife management, and more are coordinated on the park's 34 islands and peninsulas by the 

Boston Harbor Islands Partnership. 

¶ Cape Cod National Seashore: The great Outer Beach described by Thoreau in the 1800s is 

protected within the national seashore. Forty miles of pristine sandy beach, marshes, ponds, 

and uplands support diverse species. Lighthouses, cultural landscapes, and wild cranberry bogs 

offer a glimpse of Cape Cod's past and continuing ways of life. Swimming beaches and walking 

and biking trails beckon today's visitors.  

¶ Essex National Heritage Site: The Essex National Heritage Area begins just 10 miles north of 

Boston and covers 500 square miles of eastern Massachusetts to the New Hampshire border. 

The Area includes hundreds of historical sites, miles of intact landscapes, glistening coastal 

regions and lifetimes of rich experiences that chronicle the history of our region and of our 

nation. 

http://gispub2.epa.gov/NEPMap/index.html
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(http://www.nps.gov/hfc/cfm/carto-states.cfm?state=ma) 

State/County Parks 

¶ Barnstable County 

¶ Cape Cod Rail Trail ï 22 miles 

¶ Nickerson State Park on 1,900 acres 

¶ Shawme-Crowell State Forest on 700 acres 

¶ South Cape Beach State Park  

¶ Bristol County 

o Borderland State Park on 1,570 acres (also Norfolk County) 

o Demarest Lloyd State Park  

o Dighton Rock State Park on 85 acres 

o Fall River Heritage State Park on 8.5 acres 

o Fort Phoenix State Reservation  

o Horseneck Beach state Reservation on 600 acres 

o Massasoit State Park  

o Watson Pond State Park on 10 acres 

o Freetown-Fall River State Forest on 5,441 acres 

¶ Dukes County 

o Manuel F. Correllus State Forest on 5,100 acres 

¶ Essex County 

o Bradley Palmer State Park on 721 acres 

o Breakheart Reservation on 640 acres 

o Graycourt State Park  

http://www.nps.gov/hfc/cfm/carto-states.cfm?state=ma
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o Halibut Point State Park  

o Lawrence Heritage State Park on 23 acres 

o Lynn Heritage State Park  

o Lynn Shore Reservation  

o Maudslay State Park  

o Nahant Beach Reservation  

o Rumney Marsh Reservation on 600 acres (also located in Suffolk County) 

o Salisbury Beach State Reservation on 521 acres 

o Sandy Point State Reservation on 77 acres 

o Georgetown-Rowley State Forest on 1,112 acres  

o Harold Parker State Forest  

o Willowdale State Forest  

¶ Middlesex County 

o Alewife Brook Reservation on 120 acres 

o Ashland State Park on 470 acres 

o Beaver Brook Reservation on 59 acres 

o Callahan State Park on 820 acres 

o Charles River Reservation 17 miles long (also located in Suffolk County) 

o Cochituate State Park  

o Great Brook Farm State Park on 1,000 acres 

o Hammond Pond Reservation 

o Hemlock Gorge Reservation on 23 acres 

o Hopkinton State Park on 1,450 acres 
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o Lowell Heritage State Park  

o Middlesex Fells Reservation on 2,575 acres 

o Mystic River Reservation  

o Nashua River Rail Trail  

o Pearl Hill State Park on 1,000 acres 

o Sudbury Reservoir on 4,943 acres (also located in Worcester County) 

o Upper Charles River Reservation (also located in Norfolk and Suffolk Counties) 

o Walden Pond State Reservation on 462 acres 

o Whitehall State Park  

o Lowell-Dracut-Tyngsboro State Forest on 1,140 acres 

¶ Nantucket County 

o None 

¶ Norfolk County 

o Blue Hills Reservation on 7,000 acres 

o Boston Harbor Islands State Park on 1,570 acres (also located in Plymouth and Suffolk 

Counties) 

o Cutler Park on 700 acres 

o Elm Bank Reservation on 182 acres 

o Quincy Quarries Reservation on 22 acres 

o Quincy Shores Reservation  

o Squantum Point Park  

o Webb Memorial State Park  

o Weymouth Reservation  
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o Wilson Mountain Reservation on 213 acres 

¶ Plymouth County 

o Ames Nowell State Park on 700 acres 

o Ellisville Harbor State Park  

o Fort Revere on 8 acres 

o Myles Standish Monument State Reservation  

o Nantasket Beach Reservation  

o Nasketucket Bay State Reservation  

o Pilgrim Memorial State Park  

o Wompatuck State Park on 4,000 acres 

o Myles Standish State Forest  

¶ Suffolk County 

o Belle Isle Marsh Reservation on 152 acres 

o Castle Island on 22 acres 

o Chestnut Hill Reservation  

o Dorchester Shores Reservation  

o Lower Neponset River Trail  

o Neponset River Reservation  

o Pope John Paul II Park Reservation  

o Revere Beach Reservation  

o Roxbury Heritage State Park  
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o Southwest Corridor Park on 52 acres 

o Stony Brook Reservation on 475 acres 

(http://www.mass.gov/eea/agencies/dcr/massparks/places-to-go/) 

Federally Listed Threatened and Endangered Species and Critical/Significant 

Habitats 

Threatened and Endangered Species 

¶ The Piping Plover (Charadrius melodus) is a small, sand colored shorebird approximately seven 

inches long with a wing span of approximately 15 inches. The piping plover was listed as 

threatened under provisions of the Endangered Species Act in January 10, 1986.  

¶ Roseate tern (Sterna dougallii) is a medium-sized, black-capped sea tern about 15 inches long 

and weighs about four ounces. On November 2, 1987, the USFWS determined the population 

that nests in the Northeast to be endangered, and the population that nests in the Caribbean to 

be threatened. 

¶ The Northeastern Beach Tiger Beetle (Cicindela dorsalis dorsalis) was listed by the USFWS as 

threatened in August 1990. Currently in New England, northeastern beach tiger beetles are 

restricted to beaches in Marthaôs Vineyard and Chatham, Massachusetts. 

¶ A detailed discussion of USFWS managed Federally Listed Threatened and Endangered 

Species can be found in the USFWS NACCS Planning Aid Report (Attachment A).  

¶ The Gulf of Maine Destinct Population Segment (GOM DPS) for Atlantic salmon was listed as 

endangered in a final rule on November 17, 2000 by the National Marine Fisheries Service 

(NMFS) and the USFWS (collectively ñthe Servicesò). Atlantic salmon return to rivers from the 

sea and migrate to their natal stream beginning in the spring in New England and continues into 

the fall to spawn (Federal Register vol. 74, no. 117, June 19, 2009). 

¶ The GOM DPS for Atlantic sturgeon was listed as threatened and the New York Bight (NYB) 

DPS listed as endangered in a final rule on February 6, 2012 by NMFS. Atlantic sturgeon spawn 

in spring and early summer in freshwater and migrate into estuarine and marine waters where 

they spend most of their lives (http://www.nmfs.noaa.gov/pr/species/fish/atlanticsturgeon.htm).  

Atlantic sturgeons have been documented in the Merrimack River. Dams may impede access to 

some spawning habitat in the Tauton River and at the site of the Holyoke Dam on the 

Connecticut River in Massachusetts (Federal Register vol 77, no. 24, February 6, 2012). 

¶ The shortnose sturgeon is an anadromous fish which lives mainly in the slower moving riverine 

waters or nearshore marine waters before migrating periodically into faster moving freshwater to 

spawn. Shortnose sturgeon can be found in the lower Merrimack River. They were listed as 

http://www.mass.gov/eea/agencies/dcr/massparks/places-to-go/
http://www.nmfs.noaa.gov/pr/species/fish/atlanticsturgeon.htm
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endangered throughout its range on March 11, 1967 under the Endangered Species Act of 1966 

(http://www.nmfs.noaa.gov/pr/species/fish/shortnosesturgeon.htm).   

¶ Species of Concern listed by NMFS, and associated area of concern include the anadromous 

and highly migratory river herring (alewife and blueback herring) found in the Atlantic Ocean 

from Newfoundland to North Carolina, the pelagic and highly migratory Atlantic bluefin tuna 

found throughout the the North Atlantic Ocean and adjacent seas, the Atlantic halibut found 

from Labrador to southern New England in the Northwest Atlantic Ocean, the dusky shark found 

in the Western Atlantic Ocean, the porbeagle shark found in the Nortwest Atlantic Ocean, the 

anadromous rainbow smelt found in rivers and coastal areas of eastern North America from 

Labrador to New Jersey, and the sand tiger shark found in the Western Atlantic Ocean 

(http://www.nmfs.noaa.gov/pr/species/concern/). 

¶ The American eel was petitioned to be listed as threatened on September 29, 2011 in the 

Federal Register (vol. 76, no. 189) by the USFWS. Eels spawn in the Sargasso Sea. Juveniles 

arrive in coastal waters and river systems which are accessible by the oceanic currents of the 

western North Atlantic Ocean for development. This fish occupies fresh, brackish and marine 

waters (FR, vol 76. No. 189).  

Waterbird Islands 

¶ Bird Island and Ram Island are located just offshore the western shoreline of Buzzards Bay, 

northeast of the city of New Bedford, in the vicinity of the Towns of Marion and Antassawamock, 

respectively. These areas consist entirely of public lands and waters. Ram Island is owned by 

the State of Massachusetts, Division of Fisheries and Wildlife; Bird Island is owned by the Town 

of Marion and managed by the Massachusetts Audubon Society. Both islands are 

approximately an acre in size and are located about a half mile from the western mainland 

shoreline of Buzzards Bay. Bird Island is rocky and densely covered with herbaceous plants 

including beach grass (Ammophila breviligulata), bindweed (Convolvulus sepium), seaside 

goldenrod (Solidago sempervirens), black mustard (Brassica nigra), seaside angelica 

(Coelopleurum lucidum) and lamb's quarters (Chenopodium album). Ram Island is a low island 

composed of sand, gravel and larger stones with elevations in the center high enough to 

support vegetation such as beachgrass and seaside goldenrod. The Bird Island population of 

roseate terns (Sterna dougallii), a U.S. Endangered species, is the single largest breeding 

colony of this species in North America, roughly 1500 nesting pairs, comprising approximately 

half the known breeding population  Currently, no roseate terns nest on Ram Island, although 

this island is targeted for restoration. Common terns (Sterna hirundo) also nest in significant 

numbers on Bird Island, approximately 800 pairs (http://library.fws.gov/pubs5/necas/web_link/ 

34_buzzards%20bay.htm). 

¶ Nantucket Sound Barrier Beach\Bay Complex ï three separate areas located along the 

Nantucket Sound shoreline of Cape Cod, Massachusetts, from East Falmouth to South 

Yarmouth in the towns of: Barnstable, Dennis, Falmouth, Mashpee, Yarmouth ï County: 

Barnstable. This complex includes the three major barrier beach-bay systems and nearshore 

waters of 1) Waquoit Bay, just east of East Falmouth; 2) Cotuit Bay, between the communities 

http://www.nmfs.noaa.gov/pr/species/concern/
http://library.fws.gov/pubs5/necas/web_link/34_buzzards%20bay.htm
http://library.fws.gov/pubs5/necas/web_link/34_buzzards%20bay.htm
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of Cotuit and Osterville; and 3) Bass River in South Yarmouth. The sand beaches along the 

barrier islands in each of the systems identified here are regionally important nesting areas for 

colonial beach-nesting birds, especially for piping plover (Charadrius melodus), a U.S. 

Threatened species, roseate tern (Sterna dougallii), a U.S. Endangered species, least tern (S. 

antillarum) and common tern (S. hirundo). The enclosed bay waters are important wintering 

waterfowl concentration areas, and species of special emphasis which commonly overwinter 

here include American black duck (Anas rubripes), Atlantic brant (Branta bernicla), greater and 

lesser scaup (Aythya marila, A. affinis), Canada goose (Branta canadensis), common 

goldeneye (Bucephala clangula), bufflehead (Bucephala albeola) and common loon (Gavia 

immer). Scoters (Melanitta spp.), oldsquaw (Clangula hyemalis) and common eider (Somateria 

mollissima) often winter in nearby offshore waters in large concentrations. Breeding birds of the 

tidal and freshwater marshes in these systems include: green-backed heron (Butorides striatus), 

snowy egret (Egretta thula), American black duck, mallard (Anas platyrhynchos) and osprey 

(Pandion haliaetus) (http://library.fws.gov/pubs5/necas/web_link/36_nantucket%20sound.htm). 

¶ Muskeget and Tuckernuck Islands are located just west of Nantucket Island and south of Cape 

Cod. Muskeget Channel is a shallow water area of temporary shoals and permanent islands. 

Muskeget and Tuckernuck Islands were originally formed by the terminal moraine of the last 

glacial episode. Tuckernuck still retains remnants of the moraine as low hills, but the southern 

half of the island consists of outwash plains characterized by coastal heathland, a globally 

restricted and endangered plant community. This community occurs only from Long Island, NY, 

to Cape Cod, MA. The shallow waters and shoals of Muskeget Channel and the areas 

surrounding the islands are highly productive for marine fish, shellfish, and eelgrass (Zostera 

marina), providing rich feeding grounds for terns and gulls in summer and sea ducks in winter. 

The largest concentration of oldsquaws (Clangula hyemalis) in the western Atlantic occurs here 

(counts of over 150,000 have been recorded), along with thousands of common eiders 

(Somateria mollissima) and three species of scoter (Melanitta spp.). In late summer a thousand 

or more roseate terns (Sterna dougallii), a U.S. Endangered species, feed here in preparation 

for their southward migration. These islands support many State and Federally rare species 

including: Nantucket shadbush (Amelanchier nantucketensis), a candidate species for listing 

under the Act, several pairs of short-eared owl (Asio flammeus), piping plover (Charadrius 

melodus), a U.S. Threatened species, least tern (Sterna antillarum), northern harrier (Circus 

cyaneus) and common tern (Sterna hirundo). Muskeget Island is a designated National Natural 

Landmark, due primarily to the presence of breeding gray seals and beach voles 

(http://library.fws.gov/pubs5/necas/web_link/39_muskeget.htm). 

¶ The island of Martha's Vineyard is bounded on the northwest by Vineyard Sound, on the 

northeast by Nantucket Sound, on the east by Muskeget Channel and on the south and 

southeast by the Atlantic Ocean. This extensive complex of glacial outwash sandplains and 

coastal beaches encompasses a large interior section of south-central Martha's Vineyard, an 

area known as the Great Plains, and beaches along the southern and eastern shorelines of the 

island. Martha's Vineyard is southern New England's largest island and is located south of 

Falmouth, Cape Cod. The ownership of the area is exceedingly mixed, and includes many 

privately-owned parcels, local Land Trusts, Massachusetts Audubon Society and The Nature 

Conservancy preserves, and various municipal, State and Federal government-owned lands. 

http://library.fws.gov/pubs5/necas/web_link/36_nantucket%20sound.htm
http://library.fws.gov/pubs5/necas/web_link/39_muskeget.htm
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About 20% of the island of Martha's Vineyard is preserved in some way, of which nearly half of 

these preserved lands are in public ownership. The sandplains area includes all of Martha's 

Vineyard State Forest, about 4,000 acres (1,620 ha). Most of this sandplains area, however, is 

privately-owned. Nomans Land Island is owned by the U.S. Military (Navy) and jointly managed 

by the U.S. Fish and Wildlife Service. The long stretch of nearly continuous sand beaches 

around the periphery of Martha's Vineyard, particularly from the vicinity of Cape Poge at the 

northeastern end of Chappaquiddick Island south and westward along the Atlantic Ocean 

shoreline to Squibnocket Point and Long Beach at the southwestern end of the island, is 

potentially perhaps the most important beach-nesting area for piping plovers (Charadrius 

melodus), a U.S. Threatened species, and least tern (Sterna antillarum) in the study region. A 

few small isolated beaches and islands in this area also provide essential nesting habitat for 

common tern (S. hirundo) and roseate tern (S. dougallii), a U.S. Endangered species, which 

also nested on Nomans Land Island, and American oystercatcher (Haematopus palliatus). In 

recent years, many of the tern and piping plover nesting areas have been abandoned, likely the 

result of predation and/or human disturbances during the nesting season. There is still a colony 

of black-crowned night-heron (Nycticorax nycticorax) and snowy egret (Egretta thula) on 

Nomans Land Island, which fly over to Martha's Vineyard to feed. The large ponds and 

embayments behind (landward of) the south-facing barrier beaches fronting the Atlantic Ocean, 

including Great Tisbury Pond, Edgartown Great Pond and Katama Bay, are important wintering 

waterfowl concentration areas, particularly for American black duck (Anas rubripes), lesser 

scaup (Aythya affinis), Atlantic brant (Branta bernicla), Canada goose (Branta canadensis) and 

red-breasted merganser (Mergus serrator). Bald eagles (Haliaeetus leucocephalus), forally 

listed by the USFWS as endangered, occasionally overwinter in these areas. Commercially and 

recreationally important shellfish beds of American oyster (Crassostrea virginica), hard-shelled 

clam (Mercenaria mercenaria) and bay scallop (Aequipecten irradians) occur in these ponds 

and bays. The mudflats along their shores are often visited by large numbers of migrating 

shorebirds, including dunlin (Calidris alpina), black-bellied plover (Pluvialis squatarola), ruddy 

turnstone (Arenaria interpres) and semi-palmated plovers (Charadrius semipalmatus). Peregrine 

falcons (Falco peregrinus), a U.S. Endangered species, are common during fall and spring 

migrations. The nearshore Atlantic Ocean waters are important sea duck wintering areas, 

especially for common eider (Somateria mollissima) and scoters (Melanitta spp.) 

(http://library.fws.gov/pubs5/necas/web_link/40_martha's%20vineyard.htm). 

¶ Boston Harbor Island ï Green Island, Little Calf Island, Shag Rocks, Middle Brewster, Outer 

Brewster, Greater Brewster, Spectacle Island, Calf Island, Hangman Island 

(http://www.fws.gov/birds/waterbirds/MANEM/Site%20Map/JPG/masea2_named.jpg). 

¶ North of Boston ï Ram Island, Tinkerôs Island, Great Misery, Little Misery, Chubb, Bakers, Pope 

Head, North and South Gooseberry, Eagle Island, Coney Island, Cat and South of Cat Island, 

Great Haste Island, Graves, Kettle, Thacher, Milk, Plum Island, Woodbridge, Chaces Island 

(http://www.fws.gov/birds/waterbirds/MANEM/Site%20Map/JPG/masea1_named.jpg). 

¶ A detailed discussion of Waterbird Nesting Colonies in Massachusetts can be found in the 

USFWS NACCS Planning Aid Report (Attachment A).  

http://library.fws.gov/pubs5/necas/web_link/40_martha's%20vineyard.htm
http://www.fws.gov/birds/waterbirds/MANEM/Site%20Map/JPG/masea2_named.jpg
http://www.fws.gov/birds/waterbirds/MANEM/Site%20Map/JPG/masea1_named.jpg
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Essential Fish Habitat (EFH)/Fish 

¶ The area provides EFH for (http://www.nero.noaa.gov/hcd/index2a.htm): 

o American plaice: eggs, larvae, juveniles, adults 

o Atlantic cod: eggs, larvae, juveniles, adults 

o Atlantic halibut: eggs, larvae, juveniles, adults 

o Atlantic herring: eggs, larvae, juveniles, adults 

o Atlantic mackerel: eggs, larvae, juveniles, adults 

o Atlantic salmon: eggs, larvae, juveniles, adults 

o Atlantic sea scallops: eggs, larvae, juveniles, adults 

o Black sea bass: eggs, larvae, juveniles, adults 

o Bluefish: juveniles, adults 

o Butterfish: eggs, larvae, juveniles, adults 

o Haddock: eggs, larvae, juveniles, adults 

o Ilex squid: juveniles, adults 

o Loligo: eggs, juveniles, adults 

o Monkfish: eggs, larvae, juveniles, adults 

o Ocean pout: eggs, larvae, juveniles, adults 

o Ocean quahog: juveniles, adults 

o Offshore hake: eggs, larvae, juveniles, adults 

o Pollock: eggs, larvae, juveniles, adults 

o Red hake: eggs, larvae, juveniles, adults 

o Redfish: eggs, larvae, juveniles, adults 

o Scup: eggs, larvae, juveniles, adults 

http://www.nero.noaa.gov/hcd/index2a.htm
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o Spiny dogfish: juveniles, adults 

o Summer flounder: eggs, larvae, juveniles, adults 

o Surf clams: juveniles, adults 

o Tilefish: eggs, larvae, juveniles, adults 

o White hake: eggs, larvae, juveniles, adults 

o Whiting: eggs, larvae, juveniles, adults 

o Windowpane flounder: eggs, larvae, juveniles 

o Winter flounder: eggs, larvae, juveniles, adults 

o Witch flounder: eggs, larvae, juveniles, adults 

o Yellowtail flounder: eggs, larvae, juveniles, adults 

o Skates: juveniles, adults 

o Habitat Areas of Particular Concern: None 

II. Habitat Impacts from Hurricane Sandy - New Hampshire, 

Massachusetts, Rhode Island, and Connecticut 

Coastal and Marine Habitats 

Ocean Beach and Dune Ecosystem 

According to the National Fish and Wildlife Foundation (2012): 

¶ Most of the shoreline along Long Island Sound experienced Low Damage. A few areas 

generally associated with exposed points and islands such as Hammonasset Point and the 

Norwalk Island in CT, experienced Moderate Damage. The damage rating was based on 

damage to the three habitats discussed below: dune/beach, tidal marsh, and maritime forest.  

¶ For beach/dunes in Long Island Sound ï 13% experienced no impact, 59% low impact (thinning 

of beach (<50'), debris deposited), 28% moderate impact (evidence of overwash; loss of dune 

vegetation; moderate thinning of beach - 50 to 100'), and 0% high impact (new overwash 

channels opened connecting ocean to bay; major loss of dune vegetation leaving largely barren 

areas, major thinning or migration of beach - >100'). Hurricane Sandy impact to areas north of 

Cape Cod were minimal (USACE 2013). 
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¶ Beach Dune and Erosion occurred at the following locations (The National Fish and Wildlife 

Foundation 2012):  

o Milford Point, Milford, CT 

o Sandy Point, Morse Point, West Haven, CT 

o Salt Island, off the coast of Westbrook, CT 

o Harkness Memorial State Park (including William A Niering Natural Area Preserve), 

Waterford, CT 

o Silver Sands State Park, Milford, CT 

o Pattagansett Marsh Preserve, East Lyme, CT 

o Rocky Neck State Park, East Lyme, CT 

o Hatchetts Point Natural Area, Old Lyme, CT 

o Griswold Point, Old Lyme, CT 

o Woodmont Beach, Milford, CT (Reference for this beach and below: USACE 2013) 

o Gulf Beach, Milford, CT 

o Prospect Beach, West Haven, CT 

o Sherwood Island State Beach, Westport, CT 

o Southport Beach, Fairfield, CT 

o Misquamicut Beach, Westerly, RI 

o Oak Bluffs Town Beach, Oak Bluffs, MA 

o Plum Island Beach, Newbury, MA 

o Revere Beach, Revere, MA 

o North Scituate Beach, Scituate, MA 

o Quincy Shore Beach, Quincy, MA 
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¶ Existing Beach/Dune Habitat was moved or new habitat was created at the following locations 

(The National Fish and Wildlife Foundation 2012; USACE 2013):  

o Long Beach, Stratford, CT 

o Sand Point Island, West Haven, CT 

o Mumford, Cove and Bluff Point State Park, Groton, CT 

o Harkness Memorial State Park, Waterford, CT 

o Griswold Point, Old Lyme, CT 

o Meunketesuck, Salt and Duck Island, Westbrook, CT 

o Hammonasset Beach State Park, Madison, CT 

o Falkner Island, Guilford, CT 

o Morse Point, Milford, CT 

o Pleasure Beach, Bridgeport, CT 

o Cockenone Island, Westport, CT 

o Greater Norwalk Islands, Great Captains Island, Greenwich, CT 

o Sea Bluff Beach, West Haven, CT 

Barrier Islands/Inlets 

¶ Falkner Island which is home to rosate and common terns lost approximately 1/3 of its area. 

(The National Fish and Wildlife Foundation 2012). 

¶ Menunketesuck Island and Duck Island had excessive shoreline erosion (The National Fish and 

Wildlife Foundation 2012). 

¶ Channel blockage/tidal flow interference occurred at the following locations (The National Fish 

and Wildlife Foundation 2012): 

o Waterford Town Beach and Pleasure Island ï breaches of the barrier dune and beach 

erosion are causing sand to erode into Alewife Cove which is obstructing the coveôs 

outlet to Long Island Sound. 
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o At Rocky Neck State Park, accumulated sand prevented flow and proper tidal flushing of 

the Bride Brook Channel. This is one of the largest alewife runs in CT. 

o Harkness Memorial State Park ï the outlet of Goshen Cove, an estuarine embayment 

and tidal creek, is currently blocked by sand and sediment. 

o Lynde Point ï the storm pushed a dune into the tidal marsh blocking the flow of a tidal 

creek. Water is accumulating behind this blockage transforming the tidal marsh into 

freshwater swamp. 

Salt / Brackish Marsh 

¶ Coastal salt marshes were impacted to a much lesser degree showing much higher resistance 

to storm damage (The National Fish and Wildlife Foundation 2012). 

¶ For marsh in Long Island Sound ï 28% experienced no impact, 56% low impact (evidence of 

new wrack and debris deposited), 16% moderate impact (minor erosion/loss of marsh edge; 

small areas of sand deposited; medium size areas of wrack/debris) and 0% high impact (major 

erosion/loss of bayward marsh edge; large areas of sand and wrack deposites within marsh 

proper; rearrangement of tidal creek channels) (The National Fish and Wildlife Foundation 

2012). 

¶ Erosion of beaches and dunes left adjacent salt marsh habitat vulnerable to inundation from 

winter storms and high tides. These areas include (The National Fish and Wildlife Foundation 

2012): 

o Waterford Town Beach, Waterford Pleasure Beach, Waterford, CT 

o Pattagansett Marsh Preserve, East Lyme, CT 

o Hattchetts Point Natural Area, Old Lyme, CT 

¶ Lynde Point, Old Saybrook, CT ï Storm surge pushed a dune into a tidal marsh and created a 

dam that which blocked the flow of the tidal creek, preventing it from reaching the adjacent 

marsh. As a result the area is quickly converting into a freshwater swamp (The National Fish 

and Wildlife Foundation 2012). 

¶ An earthen berm at Sunken Meadow State Park adjacent to Sunken Meadow Creek in CT was 

destroyed by the storm. This berm had been scheduled to be removed to restore 100 acres of 

salt marsh as part of an anadromous fish project. This is considered a positive impact from 

Hurricane Sandy (The National Fish and Wildlife Foundation 2012). 



 

  

46 ï 2: Massachusetts Environmental Existing and Future Conditions  

North Atlantic Coast Comprehensive Study (NACCS) 

United States Army Corps of Engineers ® 

Maritime Forest 

¶ According to The National Fish and Wildlife Foundation (2012), impacts to the forests in Long 

Island Sound were as listed:  

o 66% experienced no impact 

o  33% low impact (evidence of a few 5% fallen trees)  

o 1% moderate impact (5-25% trees fallen creating numerous small canopy gaps <1 acre 

in size)  

o 0% high impact (>25% of trees fallen creating large [>1 acre in size]) 

Submerged Aquatic Vegetation 

¶ According to The National Fish and Wildlife Foundation (2012), there was significant eelgrass 

damage at Ninigret Pond, Charlestown, RI.  

Rock Reefs 

¶ According to The National Fish and Wildlife Foundation (2012), Penfield Reef in Fairfield, CT 

ñlargely washed awayò as a result of the storm. 

National Park Service Areas   

Stewart B. McKinney  

¶ Stewart B. McKinney  

o At Falkner Island, 1/3 of the island was lost as s result of the storm. This area is home to 

roseate terns and common terns (The National Fish and Wildlife Foundation 2012). 

¶ The following State Parks experienced overwashing of dunes and significant erosion and/or the 

movement of existing habitat and creation of new habitat from Hurricane Sandy (The National 

Fish and Wildlife Foundation 2012; USACE 2013). 

o Harkness Memorial State Park (including William A Niering Natural Area Preserve), 

Waterford, CT 

o Silver Sands State Park, Milford, CT 

o Pattagansett Marsh Preserve, East Lyme, CT 

o Rocky Neck State Park, East Lyme, CT 
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o Hatchetts Point Natural Area, Old Lyme, CT 

o Mumford, Cove and Bluff Point State Park, Groton, CT 

o Hammonasset Beach State Park, Madison, CT 

o Sherwood Island State Beach, Westport, CT 

o Misquamicut Beach, Westerly, RI 

Critical/Significant Habitat 

¶ Beaches above that experienced erosion above would have an impact on the species that nest 

on beaches, including piping plover, least terns, and rosette terns 

¶ Coastal flooding as a result of Hurricane Sandy may have created areas of inlet, beach, and 

overwash habitats which will likely provide important new or improved foraging and breeding 

sites for shorebirds (Atlantic Flyway Shorebird Conservation Business Strategy Team 2013). 

Quality 

¶ According to The National Fish and Wildlife Foundation (2012): 

o Ledyard, CT ï a backup generator for the Townôs treatment plant failed causing officials 

to pump approximately 60,000 gallons of raw sewage into Set Williams Brook. 

o Branford, East Lyme, Fairfield, Greenwich, New Hartford, and New Haven, CT ï Similar 

problems and releases were reported. 

o Bridgeport, CT ï 15 to 20 million gallons of partially treated sewage was discharged into 

Long Island Sound when the cityôs two treatment plants were inundated tidal surges. 

III. Future Without Action Conditions - Massachusetts 

Coastal and Marine Habitats 

Ocean Beach and Dune Ecosystem 

¶ According tp EOEEA (2011), increased sea level rise, combined with increased erosion rates, is 

predicted to threaten Massachusettsô barrier beach and dune systems. Development on the 

beaches themselves will continue to face challenges associated with erosion and storm 

damage. Barrier beaches will be more susceptible to erosion and overwash, and in some cases 

breaching. Such breaching will put at risk extensive areas of developed shoreline located 

behind these barrier spits and islands, such as the shorelines of Plymouth, Duxbury, and 
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Kingston. In addition, engineered structures, such as seawalls designed to stabilize shorelines, 

could be overtopped. 

¶ Low lying coastal areas are expected to be permanently inundated by rising sea level and 

erosion is expected to be dramatically accelerated particularly on important barrier beaches 

(Union of Concerned Scientist 2007). Reduction of sediment load to beaches and other coastal 

habitats will limit the ability of these areas to maintain accretion at a rate that could match sea 

level rise. These habitats are also expected to face increasingly intense coastal storms, which 

may cause impacts such as destruction of coastal dunes, breaches in barrier islands, and 

shoreline erosion. As a result, it is anticipated that important coastal habitats will be lost 

(EOEEA 2011). 

¶ Large areas of critical coastal and estuarine habitat are at risks they will be unable to adapt and 

migrate as a result of relative sea level rises (EOEEA 2011). Much of Massachusettsôs coastline 

on the north shore and the Cape and islands could be inundated by 2068; by 2118 almost the 

entire Plum Island complex, beaches and islands in Boston Harbor, and some of the southern 

shore of Cape Cod and portions of Marthaôs Vineyard and Nantucket Island could be inundated 

by the projected sea level rise. 

¶ It is expected that the beaches at Plum Island in Newbury, Revere Beach in Revere, Salisbury 

Beach in Salisbury, North Scituate Beach in Scituate, Quincy Shore Beach in Quincy, Winthrop 

Beach in Winthrop, Wessagusset Beach in Weymouth, Clark Point Beach in New Bedford, and 

Oak Bluffs Town Beach, in Oak Bluffs, which were all originally constructed as shore 

protection/beach fill projects by the USACE, would continue to receive sand from the local 

sponsor to meet their design criteria. Other State and/or Town beaches in Massachusetts may 

also be expected to maintain their beaches, especially those beaches that are used 

recreationally. However, continued sea level rise may make this difficult to maintain in the 

future. 

Coastal Wetlands 

¶ An increase in the rate of sea level rise will result in a significant loss of coastal salt marsh 

habitat. Salt marshes are particularly vulnerable to relative sea level rise, where the normal 

process of accretion cannot keep pace. As salt marshes become submerged, they migrate 

inland. This migration is limited as a result of coastal development which has decreased the 

amount of open space adjacent to the salt marshes. The limitation is exacerbated in locations 

where man-made structures, such as bulkheads, further interfere with migration (EOEEA 2011).  

¶ In marsh areas where accretion rates cannot keep up with sea-level rise, marsh will eventually 

revert to unvegetated flats and eventually open water. In some cases where tidal range 

increased with increased rates of sea-level rise, there may be an overall increase in the acreage 

of tidal flats. In low energy shores with sediment supplies, where sediments accumulate in 

shallow waters, flats may become vegetated as low marsh encroaches towards the water, which 

will increase low marsh at the expense of tidal flats. If sediment inputs are not sufficient, tidal 
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flats will convert to subtidal habitats, which may or may not be vegetated depending on 

substrate composition and water transparency (US Climate Change Science Program 2009). 

¶ The loss of wetlands would cause wetland dependent species of fish and birds to have reduced 

population sizes. The National Marine Fisheries Service estimates that approximately 1/3 of 

commercial fish and shellfish collected in New England are directly dependent on estuaries and 

salt marshes (EOEEA 2011). 

¶ The flood control benefits of the wetlands in the Charles River Basin that drains to Boston 

Harbor are estimated to be nearly $40 million/year. These wetlands are likely to be fully 

inundated by 2118. If this happens, the wetlands will be diminished and will convert to open 

water or tidal flat. 

Submerged Aquatic Vegetation 

¶ Increased water depth and sedimentation from erosion as a result of sea level rise may result in 

a reduction in light penetration necessary for the growth of SAV.  

¶ Landward edges of SAV beds may migrate inland depending on shore slope and substrate 

suitability. SAV growth is significantly better in areas where erosion provides sandy substrate, 

rather than fine-grained or fine organic matter substrates (CCSP 2009).  

¶ Increased storm activity from climate change could negatively impact SAV by increasing erosion 

resulting in sediment resuspension that can block available sunlight. 

Oyster Reefs 

¶ Oysters improve water quality by removing pollutants and nutrients during feeding. If exposd to 

extreme freshwater events, such as a large storm, oyster will close their shells and isolate 

themselves from external environmental conditions.  

Rock Reefs/Rocky Shorelines 

¶ Rocky shorelines, especially intertidal and shallow water rocky habitat could become inundated 

and no longer be available as intertidal habitat as a result of sea level rise. Littoral zone biota 

are likely to respond to changing tide heights by shifting vertically where shoreline topography 

allows it. However, this type of shoreline would be resistant to erosion and protective of adjacent 

uplands. 

Shallow Bay Habitat/Bay Islands 

¶ The depth of shallow waters of the many harbors, bays, and estuaries and other important 

shallow water habitat may be expected to increase as the sea rises along with shoreline erosion 

and the drowning of coastal wetlands and shorelines. Several low-lying islands along the coast 

of Massachusetts and in particular Boston Harbor would be expected to experience some of 
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flooding of their low lying areas or complete or nearly complete inundation from sea level rise. 

The large islands of Marthaôs Vineyard and Nantucket would also experience a loss of low-lying 

areas by 2118, especially the western and northern coast of Nantucket. 

Terrestrial Upland 

¶ Climate change has the potential to dramatically alter the character of the Stateôs forests; 

particularly the Berkshiresô spruce/fir forests. 

Floodplains/Riparian 

¶ Floodplains will likely become increasingly vulnerable to flooding without human intervention. In 

tidal areas, the tidal inundation characteristics of the floodplain may change with the range of 

tide and associated tidal currents increasing with sea level rise. With this inundation, floodplains 

will be vulnerable to increased coastal erosion from waves, river and tidal currents, storm-

induced flooding, and tidal flooding. Upland floodplain boundaries will be vulnerable to 

horizontal movement. 

Coastal Protected Areas 

¶ Massachusetts has many Federal and State protected areas, from the marine sanctuaries such 

as the Stellwagen Bank National Marine Sanctuary and the Waquoit Bay National Estuarine 

Research Reserve, to the Cape Cod National Seashore. Staff from these protected areas has 

initiated research to determine the extent of climate change on their managed resources. For 

example, the U.S. Fish and Wildlife Service used the Sea Level Affecting Marshes Model 

(SLAMM 5.0) to model the fates at five coastal Massachusetts National Wildlife Refuge (NWR) 

sites, Parker River, Monomoy, Mashpee, Nantucket and Nomans Land Island. In general, the 

impacts on the various habitats discussed above would also be relevant to these protected 

areas. 

Critical/Significant Habitats 

Waterbird Islands 

¶ Low-lying islands such as Ram Island and some of the Boston Harbor islands as well as any 

barrier beach/bay complexes would be expected to suffer from rising sea levels and increased 

storms. Inundation of these islands would reduce viable habitat for a variety of birds including 

birds listed as threatened or endangered under Federal and State laws. 

Critical Habitat 

¶ Critical habitat for right whales exists in Cape Cod Bay. Right whales may be affected by climate 

change by the warming sea temperatures on krill, a key food source . Without dense patches of 

this zooplankton, female whales canôt bulk up to prepare for calving, carry a pregnancy to term 

or produce enough milk. When the concentration of zooplankton is too low, right whales do not 
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feed; such highly concentrated patches often occur where currents converge or at the boundary 

of water of different densities. Changes of seawater temperature, winds and water currents can 

affect patch formation of zooplankton (Leaper et al. 2006).  

Atlantic Flyway 

¶ The north shore, greater Boston area, North South Rivers, Duxbury marshes, Barnstable 

marshes, inner Cape Cod, outer Cape Cod, and Buzzards Bay are Massachusetts waterfowl 

focus areas. Massachusetts Bay and Buzzards Bay provide sheltered open water that is 

important for wintering sea ducks and bay ducks such as scoters and scaup as well as fringing 

salt marshes and mudflats important for dabbling ducks such as mallards. Coastal marshes 

provide valuable wintering habitat since most inland wetlands freeze during the winter. Mudflats 

are used by migrating shorebirds. A combination of sea level rise and marsh subsidence could 

put some of the most important coastal marshes at risk of being lost. There could be a loss or 

reduction in intertidal habitat. 

T&E Species/Species of Concern  

Anadromous Fish  

¶ An increase water temperatures resulting from low flows and higher ambient air temperatures 

would affect growth of cold-water and anadromous fish, their habitat, and migrations. 

Observations indicate that the timing of the migration of anadromous fish species, such as 

Atlantic salmon and alewives, has advanced in the last few decades and they are migrating 

earlier in the season (NECIA 2007). Channels and ponds in Massachusetts salt marshes 

provide spawning habitat for anadromous fish such as Rainbow smelt. With the inundation of 

these salt marshes, habitat will be diminished. 

Marine Turtles  

¶ These turtles do not nest in Massachusetts and are generally found only during the summer 

months. With increasing temperatures, it may be possible that these species may be found 

more frequently in coastal waters for foraging. 

Marine mammals 

¶ Whales may not experience a significant effect from sea level rise, but could be affected by a 

rise in temperature affecting their food source (see above description under critical habitat). 

Birds (Nesting)  

¶ Nesting habitat for these birds is likely to diminish with the reduction in available coastal 

beaches, increased storm activity, and reduction in nesting islands. Erosion control projects will 

need to recognize the dynamic nature of the habitat to accommodate the birds (Attachment A). 
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Arthropods 

¶ The Northeastern Beach Tiger Beetle prefers healthy beaches undisturbed by human use. The 

preference of larval burrows near the high tide line increases the chances of them being washed 

away by severe storms (Attachment A). 

Shellfish/Shellfish beds 

¶ Shellfish which have shells or skeletons made of calcium carbonate may be impacted by ocean 

acidification. As oceans become more acidic, the dissolution rate calcium carbonate increases. 

Young larval forms of these species are even more sensitive to acidification than adult forms 

(www.whoi.edu/main/topic/ocean-acidification). 

¶ Lobsters currently provide the highest dockside value for Massachusetts fishermen. However, 

the nearshore waters south of Cape Cod are likely to warm by mid-century beyond the range 

tolerated by lobsters. Lobster habitat in certain shallow, nearshore waters of Massachusetts Bay 

may also be at risk. 

Quality 

Water Quality/Impaired Waters 

¶ Changes in hydrologic cycles could have profound impacts on water resources, including 

increased flooding and polluted overflows from storm water and wastewater systems during 

high periods of flow, and increased stress on surface and ground drinking waters. Increased 

intensity of precipitation can create concerns from sewage overflows and hazardous waste 

leaks (OEEA 2011).  

Cultural Resources  

¶ Sea level rise impacts to cultural resources range from increased tidal and wave erosion to 

inundation. Cultural resources within coastal zones will be subjected to gradual sea level rise 

impacts exacerbated by event-specific impacts such as high tide events and storms. The 

frequency and intensity of damage from event-specific impacts is expected to increase as sea 

level rises (Karl et al. 2009). In addition, high regional subsistence rates are expected to 

increase rates of sea level rise and associated impacts (Johnson 2000).   
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