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APPENDIX E-1 
ECOLOGICAL SCREENING CHARACTERIZATION 

GOULD ISLAND BUILDING 32 AREA 
JANUARY 2006 

 

 

1.0  SITE LOCATION 
 

Gould Island is located in the East Passage of Narragansett Bay in Rhode Island, approximately 1.5 miles 

west of Newport, Rhode Island (Figure 1-1 of this document).  Gould Island is located between Aquidneck 

and Conanicut Islands, and occupies approximately 52 acres (at mean low water). Building 32 (Site 17), 

located on the northeast end of Gould Island, served as a torpedo overhaul shop that has been inactive 

since the 1950’s.  Building 33 located immediately to the west of Building 32, was a power generating 

facility.  Gould Island is also known as Big Gould Island. 

 

Gould Island was purchased from private landowners by the Navy in 1918 to expand torpedo experiments 

the Navy was conducting at the Naval Torpedo Station on Goat Island in Newport Harbor.  Prior to the 

Navy purchase in 1918, the land was primarily used agriculturally. By the early 1920’s the Navy had 

established several buildings used for the storage of torpedoes and warheads as well as Marine barracks.  

During the military build up that preceded World War II and the war itself, the industrial complex on Gould 

Island increased dramatically.  The Navy torpedo station facilities on Gould Island covered most of the 

island during this period. Air photos taken in the early 1940s show that most of the vegetation was 

removed from the island and the soils were nearly completely reworked during the Navy torpedo station 

war build-up (Figure E-1).  Photos taken during this period show the island was redeveloped with 

housing, a water tower, a seaplane base at the south end of the island; a power plant, an overhaul shop, 

a covered tramway, and a torpedo test firing pier at the north end.  In addition, fueling docks, two large 

coal piles, ammunition bunkers, and a number of other unidentifiable structures were present. 

 

Ownership of the southern 70 percent of the island was transferred from the Navy to the State of Rhode 

Island between 1975 and 1989. The State of Rhode Island property, referred to as the “southern property” 

of the island in this document, is currently used as a wildlife management area.  Naval Station Newport 

retains ownership of approximately 13 acres at the northern end of the island, referred to as the “Navy 

property” in this document (Snyder, 2003). Site 17, consisting of the area around Building 32 occupies 

approximately 6 acres on the northern Navy property.  A chain-link fence separates the Navy property 

from the Rhode Island wildlife management area to the south.  Marine features located along the Navy 

property include a breakwater and a Stillwater basin to the east of the torpedo test firing pier.  The depth 
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of the basin is approximately 21 feet at mean low water. The Navy property and its surrounding marine 

environment to the west, north, and east, are the focus of this ecological screening characterization.  

 

Remedial operations on the Navy property, which commenced on May 1, 2000 by Foster Wheeler 

Environmental Corporation, consisted of asbestos abatement, hazardous waste removals, and demolition 

of buildings to the slab elevation only.  By 2002, most of the buildings on the Navy-held portion of Gould 

Island and the concrete walkways and access roads surrounding the buildings were also demolished and 

removed. Some of the demolition material was used to backfill an excavation area at the former Building 

44 area, and the remainder was moved offsite for land disposal elsewhere.  The only structure still 

remaining on the Navy property is Building 35, used as a torpedo test-fire structure, located at the 

northern-most point on the island (Figure E-2).    

 

The north portion of the island is a weathered point of land, subject to prevailing wind exposure and 

currents year round.  Gould Island soils consist largely of glacial till, with sand and gravel resulting from 

glacial outwash. Vegetative cover on the Navy property consists mainly of open field vegetation with 

narrow bands of dense shrubs which occur mainly along the eastern and western shorelines.  The 

remaining portion of the island to the south is more densely vegetated with shrubs, vines, and trees 

(Figure E-3).  The Navy property shoreline is subject to wave action and consists of riprap, deteriorating 

sheet pilings, and concrete block walls.  Rocky/gravel beaches are present along the eastern and western 

sides of the island.  A section of exposed bedrock is present on the eastern shoreline near the chain-link 

fence that separates the properties.  A sandy gravel beach is located on the southern end of the island.   

 

The waters surrounding Gould Island are used for lobster and recreational fishing and the 

south/southwestern end of the island is used for shellfish harvesting.  The area to the west of Gould 

Island is identified on the RIGIS figure as used for bottom fishing (Figure E-4).  Eelgrass has been 

identified by the State of Rhode Island and the National Oceanic and Atmospheric Administration (NOAA) 

along the western, southern, and eastern shorelines of Gould Island (Figure E-5)   

 

For this ecological characterization the island can be generally divided into three major areas, as 

described in this section.  These include (1) the Navy property, (2) the off-shore marine environment 

adjacent to the Navy property on the Island, and (3) the “southern property” owned by the State of Rhode 

Island.  Areas 1 and 2 are the primary focus of this report.  These areas are depicted on Figure 1-2 of this 

report. 
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Navy Property - Building 32 Areas 
 

The Navy Property is so designated since it is the only portion of Gould Island that is still part of Naval 

Station Newport.  The Navy property is surrounded by Narragansett Bay on three sides and is separated 

from the southern State of Rhode Island wildlife management area by a chain link fence.   Most of the 

Navy property was covered by buildings or other impervious materials and most of the existing vegetated 

areas were cleared during building demolitions.  The Navy property shoreline consists of rip-rap boulders 

and concrete barriers with much of the eastern portion lined by deteriorated steel sheet piling (Figure 

E-6). 

 

Prior to building demolition, the Navy property provided minimal quality habitat since a large portion of the 

area was covered by buildings or concrete and asphalt pavement.  After building demolition the terrestrial 

habitat area was increased when most of the surface concrete and asphalt road and access ways were 

removed leaving only the old building foundation slabs.  The open, disturbed soil areas were cleared and 

hydro seeded at the completion of the building demolition activities. 

  

The topography is such that the surface gradient is relatively flat except along the shoreline which 

generally has a short, steep slope down to the intertidal zone.  Ground elevations on the Navy portion of 

the island range from approximately 7 feet above Naval Base Mean Low Water (NMLW) on the north-

northwest side of the property to 12 feet above NMLW on the southeast side of the property.   

 

Offshore Marine Environment of the Navy Property 
 

Rocky/gravel beaches are present along the northeastern and northwestern sides of the island.  

Prevailing currents at Gould Island are directly related to the tidal stage and generally flow north during 

flood tides and south during ebb tides.  Based on field observations, tidal current velocities around Gould 

Island ranged from a minimum of 0.0 knots at slack low tide to between 0.5 and 1 knot at the southern 

end of the island.  The marine habitat in the vicinity of Gould Island includes intertidal and subtidal 

environments, a sand-gravel or silt-sand substrate with small eelgrass beds located off the eastern and 

western shoreline.  The marine environment is described in more detail in Section 3 of this document.   

 

Southern Property - State of Rhode Island Wildlife Management Area   
 
As previously mentioned, the southern portion of the island is not the focus of this ecological 

characterization and is only discussed briefly in this report.  The southern portion (about 39 acres) of 

Gould Island is owned by the State of Rhode Island and is currently being used as a wildlife management 

area.  Historical photographs indicate the southern area was somewhat less densely developed than the 
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Navy portion of the island.  Structures included a marine barracks, seaplane base, water supply tank, and 

other miscellaneous wooden buildings (Figure E-1).   It appears, based on more recent aerial 

photographs, that most of the structures have been removed or are in a deteriorated condition. 

 

The topography in the southern portion also has a relatively flat surface gradient over most of the area 

with the exception of the western side of the island where slopes can range from 8 to 15%.  Ground-

surface elevations on the State of Rhode Island property range from approximately 7 to 31 feet above 

NMLW, the State of Rhode Island property has not been maintained for many years and a tangled 

succession of scrub/shrub, vine, and tree cover presently exists.    

 

2.0       METHODOLOGY 
 

An Ecological Screening Characterization of the Navy property and surrounding marine habitat was 

performed, in part, through the performance of a site walkover by a qualified ecologist, biologist diver 

observations during offshore sampling activities, and a review of site photographs and video.  These 

activities were performed to: 

 

• Identify the types and spatial extent of habitats that are present on and around the site. 

 

• Identify the species and biological communities on and adjacent to the site that may use these 

habitats and that may be potential receptors of contaminants that may be present in soils, 

sediments, and surface waters at the site. 

 

• Identify onsite habitat areas of special concern (i.e., wetlands, eelgrass, etc.) if appropriate, and 

their approximate boundaries; provide sketch maps of any wetland boundaries relative to the site. 

 

The habitats of the area were characterized to identify the nature and composition of flora and fauna 

communities in the vicinity of the site to provide a basis for identifying potential receptors.  The marine 

ecosystem immediately offshore of the Navy property was included in the study.  A literature review was 

performed to provide background information of the habitats and species of terrestrial flora and fauna 

expected to occur on the site and in nearby areas, and on the use of the general area by migrating or 

over-wintering avian species.   

 

RIDEM and the United States State and Wildlife Service (USFWS) Office of Endangered Species, were 

contacted by TtNUS and requested to identify endangered, threatened, or protected species that may 

inhabit, or use the Newport area and the environments associated with the site.  The USFWS response 

letter is provided in the Documentation of this report.  The RIDEM response letter was not received prior 
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to completion of this report.  A review of the RIGIS website indicated that there are presently no records 

of threatened or endangered species present on Gould Island.  

 

Where possible, field verification of the types of habitat and wildlife on and near the site was performed to 

provide site-specific observations concerning the diversity (type) of species rather than data for assessing 

the population structure or community analysis.  Since the objective of the field survey was to provide an 

inventory of flora and fauna on site, the survey was qualitative rather than quantitative. 

 

During the survey, observations were made on major flora in habitat areas; bird, amphibian, reptile, fish, 

and mammal sightings; or physical evidence of these, e.g., nesting sites, tracks, scat, et cetera.   

 

Observations were recorded in several ways: 

 

• A base map was used to mark the locations of major habitat types. 

• Observations and notes were recorded by the biologist in a field log book. 

 

Data on the presence of fauna and flora were made through visual observations conducted during site 

visits beginning in 1997 through September 2005.  Meander surveys were conducted in terrestrial 

habitats by walking through the area and recording flora and fauna species observed.  Dominant 

vegetation based on aerial cover was recorded for the tree canopy, sapling/shrub, vine, and herbaceous 

ground cover vegetation.  The Navy property and surrounding habitats were consistently reviewed for the 

presence of birds, mammals, fish, and other signs of wildlife species.  The marine observations were 

conducted during August through September 2005 during the offshore sediment sampling activities.  

Eelgrass beds along the Navy property shoreline were mapped and recorded using video and still 

photograph techniques.  Inland wetlands were not observed on the Navy property on Gould Island. 

 

Lists of the flora and fauna were produced for inclusion in the report.  These lists are species-specific 

where possible.  The method for species identification (i.e., visual sightings, identification by tracks or 

other physical evidence, and audible identification) is included on the wildlife list when applicable.  The 

inventory should not be considered a comprehensive list of flora or fauna that are present or utilize the 

site since field observation data was only collected during short periods while onsite.  

 

Terrestrial and marine flora and fauna surveys were focused on the Navy property, adjacent marine 

waters, and also include observations made along the State of Rhode Island wildlife management area 

fence line border in this report.  Habitat characteristics for the site were mapped through photo 

interpretation of aerial photographs and onsite field observations and sketches.  The habitat features 
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were delineated and are presented on Figure 2-1.  The habitat map was digitized into an AutoCAD file for 

area calculations and presentation. 

 

3.0    RESULTS 
 

This section presents a general description of the environmental setting of the Navy property and nearby 

marine habitats on Gould Island.   For simplicity, only the common names for observed flora and fauna 

species are presented in the text; however the proper scientific name associated with the common name 

is presented in the species lists in Appendix E, Tables. 

 

Two major communities were identified in the study area: the terrestrial upland grassland and scrub/shrub 

vegetation of the Navy property and the tidal and sub-tidal marine habitat located immediately offshore.  

The areas encompassing the terrestrial and marine habitat communities have been identified on 

Figure 2-1.  The concrete foundation pads from the demolished buildings are not presently vegetated and 

are not considered to provide valuable habitat at this time.   Figure 2-1 presents the boundaries of the 

Ecological Screening Characterization study area and its’ habitat communities. 

  

3.1 ENVIRONMENTAL SETTING 
 

The Navy property can be physically characterized as a relatively flat area with soils described as “urban 

land” (Ur) in the Soil Survey of Rhode Island (USDA-SCS, 1981).  These areas are described in the soil 

survey report to “consist mostly of sites for buildings, paved roads, and parking lots. Most areas are in 

intensely built-up portions of Providence and Newport Counties.” (USDA-SCS, 1981).  Currently, due to 

demolition, only the former buildings concrete foundations and pads remain and are interspersed with 

open areas of early successional herbaceous and shrub vegetation (Figure 2-1).  No freshwater perennial 

or intermittent streams or ponds were observed on the Navy property.  The southern limit of the Navy 

property is separated from the Rhode Island wildlife management portion of the island by chain-link fence.   

Boat access to the Navy property is restricted to Navy and contractor personnel.   

 

The shore line of the northern portion of the island is relatively steep as a result of a seawall and 

revetments constructed at this end of the island.  In general, the shoreline and bottom is rock and/or 

riprap nearshore, coarse sediment (gravel and cobbles with interspersed boulders) approximately 25 to 

50 feet offshore and predominantly medium to fine sand between 100 feet offshore and the limits of the 

study area (200 feet offshore). The current velocity varies at the northern end of the island from 0 knots at 

slack tide to approximate maximum of 0.5 knots during tidal flows. Eelgrass beds are present along the 

eastern and western shorelines of the Navy property and are mapped on Figure 2-1.  The cobbles and 

boulders in the intertidal zone have a dense cover of rockweed and knotted wrack.  
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Vegetation on the Navy terrestrial property consists primarily of grasses, forbs, vines, and shrubs.  The 

only living mature trees are located on the State of Rhode Island property to the south.  Most of the Navy 

property was hydro seeded after completion of building demolition activities in 2002 and 2003. 

  

Presently, the early successional habitat, which encompasses the entire area of the Navy property, does 

provide some habitat value and is characteristic of recently disturbed landscapes of 

industrialized/commercial areas in the New England region. 

 

Upland Habitat – Open field vegetation 
 

This area includes most of the Navy property that is not presently covered by the former building 

foundations and pads (Figure 2-1).  Upland open field vegetation and early successional scrub/shrub 

vegetation occupies approximately 5 acres of the Navy property.  There are manhole covers and other 

small concrete pads spread throughout the vegetated area. The open field vegetation is characterized by 

a dense groundcover of herbaceous perennials.  Two narrow, dense thickets of woody shrubs are 

present along the western and eastern shorelines.  These types of vegetation are typical of abandoned 

upland sites recently subjected to human disturbance.  Approximately 42 percent of the study area is 

covered by herbaceous field vegetation, approximately 17 percent by scrub/shrub habitat, and less that 3 

percent by rip-rap (boulders, concrete, etc.).   A list of observed flora and fauna species is presented in 

Tables E-1 through E-3. 

  

Herbaceous species that are common in this terrestrial community, as measured by their dominance, 

include birdsfoot trefoil, perennial rye grass, tall fescue, goldenrods, common ragweed, tansy, white 

sweet clover, spotted knapweed, and other unidentified grasses.  These species are fairly uniformly 

distributed across this plant community.  Photographs of the upland Navy property are attached to this 

Appendix. 

 

Common vines and woody shrubs in this plant community include bittersweet, multiflora rose, autumn 

olive, honeysuckle, and bayberry.  Mature trees were not present at this time but are expected to become 

established over time.  

 

The Rhode Island wildlife management area adjacent to the Navy property consists of a dense thicket of 

shrubs and vines dominated by autumn olive and honeysuckle overgrown by bittersweet, greenbrier, and 

multiflora rose.   
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Non-Habitat Area – Concrete pads/foundations 
 

The former building concrete foundation pads are not considered to provide breeding, nesting, or foraging 

habitat in the study area at this time (Figure 2-1).  Approximately 39 percent of the study area is still 

covered by the concrete building foundation pads.   The building pads do provide a beneficial ecological 

function for some avian species by providing a hard surface for prey dropping.  Prey dropping is a 

common behavior of some birds, especially gulls, that involves the dropping of prey (i.e., mussels, clams, 

crabs, etc.) while flying in order to crack the shell to provide easy access to meal. 

 

Marine Environment 
 

Narragansett Bay and the waters off of Gould Island provide excellent habitat for a wide variety of marine 

flora and fauna.  The marine environment on the northern end of Gould Island was characterized during 

August and September of 2005, as part of a sampling program for Building 32.  As part of this project, 

bottom conditions of the marine habitat along the Navy property were recorded using underwater video 

equipment.  In addition, divers observed and recorded observations of flora and fauna, photo documented 

sediment and biota sampling locations, and mapped the extent of eelgrass beds in the area.  A list of 

observed marine flora and fauna species observed during the diving activities or the video/photography 

review is presented in Tables E-4 and E-5.  The extent of the eelgrass beds at the northern end of the 

island is shown on Figure 2-1 and underwater photographs representative of bottom conditions are 

attached to this Appendix and are also presented in more detail in Appendix E-2, (Eyak, 2005). 

 

4.0     SPECIES INVENTORY 
 

The highly disturbed nature of the Navy property area, the large percentage of concrete surfaces, the 

chain-link fence along the southern perimeter, along with the low quality of the existing terrestrial habitat, 

limit the use of this area by a wide variety of wildlife.  However, taken together with the dense cover and 

less disturbed nature of the Rhode Island wildlife management area to the south and the islands in the 

surrounding marine environment, the Navy property does provide important habitat functions.  The Navy 

property is expected to provide improved cover, foraging, and breeding/nesting area for birds, mammals, 

and reptiles that do not require large home ranges when more cover types become established in this 

area.  Additionally, migratory birds are expected to utilize this area and the waters surrounding Gould 

Island for resting and foraging during their annual migrations.     

                                        

A species list for terrestrial flora is presented in Table E-1 and lists of birds and mammals observed is 

presented in Tables E-2 and E-3.  The species lists were made from observations conducted during 

meander surveys of the area, review of video and still photographs, and from a literature search. The list 
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should not be considered a conclusive list of wildlife that may utilize the on-site habitats and resources.  

Some species were qualified as “potentially present” based mostly on interviews with field personnel 

during sampling activities conducted on site. 

 

It is very likely that the open field and dense vegetation of the southern portion of the island can support a 

much more diverse and varied wildlife population than was observed during the meander surveys, 

especially during periods of avian migration.  This is due to the seasonal and short duration of the study 

and the difficulty with movement through the Rhode Island wildlife management area because of the 

dense vegetative cover. 

 

Birds 
 

Several species of birds use Gould Island and the surrounding bay water as foraging, breeding and 

nesting habitat.  The most prolific birds utilizing the Navy Property were gulls, primarily Herring gulls.  

Other avian species observed on or near the Navy property included Canadian geese, black-crowned 

night heron, double-crested cormorant, pigeons, and great black-back gull.  A more complete list of avian 

species observed in the study area vicinity and avian species known to be using Gould Island as nesting 

habitat is presented in Table E-2.  

 

Mammals 
 

White tailed deer, red fox, and eastern cottontail sign was observed or reported by onsite personnel 

during fieldwork activities.  Harbor seals are common in Narragansett Bay from September through May 

and are routinely surveyed at haul outs located approximately 2 and 3 miles from Gould Island Figure 

E-7.   Harbor seals typically forage in shallow water and may utilize the shallows around the island.  

Harbor seals were observed hauled out on Rose Island, which is approximately 4,000 feet south from 

Gould Island, in December 2004.  A list of mammals that were observed on the Navy property is 

presented in Table E-3. 

 
Marine Flora 
 
The rocky shoreline and mix of sand, gravel, and rock substrate of the intertidal and subtidal areas 

offshore of the Navy property provide suitable habitat for a variety of algae and aquatic plants common to 

Narragansett Bay.  Marine fauna observed in the field and a review of photographs included knotted 

wrack, rockweed, Irish moss, sea lettuce, nori, dulse, sausage weed, sea oak, kelps, and eelgrass.   

These provide cover as well a source of food for a variety of fish and other marine life.  A list of marine 

algae and plants observed offshore of the Navy property is presented in Table E-4. 
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Marine Fauna 
 

Marine fauna observed by divers during the collection of sediment samples in August/September 2005 

included a variety of invertebrate and fish species.  Invertebrate species included quahogs, blue mussels, 

soft shell clam, hairy sea cucumbers, common sea star, lobsters, purple sea urchin, and several species 

of crabs.  Fish species included cunner, tautog, scup, striped bass, summer flounder, winter flounder, 

menhaden, and silversides.  In addition, a tropical transcient, snowy grouper, was also observed.  A list of 

marine fauna observed offshore of the Navy property is presented in Table E-5. 

 
Endangered and Threatened Species 
 

According to the Rhode Island Global Information Survey (RIGIS) website, there are no State endangered 

species or species of special concern present at the Navy property on Gould Island.  A response letter 

from the New England Office of the USFWS has indicated that no Federally-listed or proposed, 

threatened, or endangered species or critical habitats are known to occur in the study area (DOI 1/11/06).  

It is unlikely that that the significant amount of disturbance that has occurred on the Navy property on 

Gould Island since World War II supports habitat for endangered or threatened species.   
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TABLE E-1 
SPECIES LISTS 

GOULD ISLAND NAVY PROPERTY  
NEWPORT, RHODE ISLAND 

 JANUARY 2006 
 
 

UPLAND FLORA 
 

Common Name Scientific Name 
Autumn olive Elaegnus umbellate 

Bayberry, Northern Myrica pennsylvanica 

Birdsfoot trefoil Cotus corniculatus 

Bittersweet Celastrus scandens 

Black cherry* Prunus serotina 

Black locust* Robinia pseudoacacia 

Blackberry Rubus Allegheniensis 

Broomsedge Andropogon virginicus 

Chicory Cichorium intybus 

Common burdock Arctium minus 

Common mullein Verbascum thapsus 

Common plantain Plantago sp. 

Common ragweed Ambrosiaartemiisifolia 

Common yarrow Achillea millefolium 

Crownvetch Coronilla varia 

Eastern Red Cedar* Juniperus virginiana 

Grape  Vitis spp. 
Gray birch Betula populifolia 

Greenbriar     Smilax rotundifolia 

Hawthorne Cretaegus sp. 

Honeysuckle Lonicera sp. 

Honeysuckle, Japanese Lonicera japonica 

Japanese knotweed Polygonum cuspidatum* 

Knapweed, Spotted Centaurea maculosa 

Milkweed, Common Asclepias syriaca 

Morning glory Convolvulus arvensis 

Multiflora rose Rosa multiflora 

Perenial ryegrass Lolium perenne 

Poison ivy* Toxicodendron radicans 

Pitch pine Pinus rigida 



TABLE E-1 
SPECIES LISTS 

GOULD ISLAND NAVY PROPERTY 
NEWPORT, RHODE ISLAND 

JANUARY 2006 
 

  

UPLAND FLORA 
 

Common Name Scientific Name 
Pokeweed Phytolacca Americana 

Queen Anne’s lace Daucus carota 

Rough-stemmed goldenrod Solidago rugosa 

Smooth sumac* Rhus glabra 

Staghorn sumac* Rhus typhina 

Tall fescue Festuca arundinacea 

Tansy Tanicetum vulgare 

White sweet clover Melilotis alba 

 

 
* Found only on Rhode Island Wildlife Management Area border.



TABLE E-2 
SPECIES LISTS 
GOULD ISLAND NAVY PROPERTY  
NEWPORT, RHODE ISLAND 
JANUARY 2006 
 

  

BIRDS 

Common Name Scientific Name Habitat Requirements1 Key Food Habits1 Important Functions1 

American oystercatcherC  Haematopus palliatus Coastal beaches and tidal flats Major foods: mussels, oysters and other bivalves barnacles, starfish, crabs and 
jellyfish  

Wintering: Migratory, leaves New England in winter 

American redstart Setophago ruticilla Orchards, saplings bordering on pasture, 
second-growth deciduous woodlands.  Most 
abundant in sapling/pole stage deciduous 
woodlands 

Major foods: insects, spiders, small amounts of fruit Wintering: Migratory leaves New England in winter 

American robin Turdus migratorius Open woodland edges and clearings, fields, 
orchards, shade trees in residential areas. 

Major foods: Wild and cultivated fruits, earthworms, insects.   Will overwinter in New England.  Frequents sheltered 

wooded areas and feeds on persistent wild and cultivated 

fruits. 

Barn swallow Hirundo rustica Man-made structures especially buildings for 
nesting 

Major foods: flying insects occasionally takes fruits Wintering: Migratory (South America) 

Black-capped chickadee Parus atricapillus Deciduous or coniferous woodlands, frequents 
both heavily forested and residential areas. 

Major foods: insects, seeds, fruits. Wintering: frequent city parks and residential areas with 

feeding stations adjacent to breeding habitat. 

Black-crowned night heron  Nycticorax nycticorax Breeding habitat is varied, occupies fresh, 
brackish, and salt water areas. 

Major foods: fishes, crustaceans, mollusks, worms, aquatic terrestrial insects, 
reptiles and amphibians, occasionally young birds and mammals 

Wintering: Coastal wetlands and islands; Range is 

permanent in RI 

Blue jay Cyanocitta cristata Prefers mixed woodlands, wooded islands, 
farms, cities, suburbs, parks. 

Major foods: seeds, fruits, mast, occasionally takes insects, nestlings, young mice.  
Acorns are staple food item throughout the year. 

Will overwinter in New England but some northern birds 

move to more southern New England. 

Brown-headed cowbird Molothrus ater Open coniferous and deciduous woodlands and 
edges 

Major foods: seeds of weeds, grasses, grains, insects. Will overwinter in RI using agricultural land and feeding 

stations. 

Canada goose Branta Canadensis Shallow waterbodies with abundant plant foods, 
fields.  

Major foods: Tender shoots of grasses, sedges, and other marsh plants, submerged 
vegetation, cultivated grains, wild seeds, and fruits. 

Wintering: in New England where bare ground and open 

water 

Carolina wren Thryothorus ludovicianus Breeding: a variety of places bank tangles to 
upland brushy slopes, woodland edges, vicinity 
of buildings. 

Major foods: Insects, occasionally takes wild fruits Wintering: Overwinters in New England 

Double-crested Cormorant Phalacrocorax auritus nest in colonies on islands in Narragansett Bay. 
Nests are built in live or dead trees, or on the 
ground, and are made of sticks, seaweed and 
debris. 

Major foods: fish and aquatic invertebrates Migratory, leaves New England in winter 

Field sparrow Spizella pusilla Old fields with scattered woody vegetation, also 
briar thickets and woodland edges 

Major foods: insects (>40%) in summer, with weed seeds and grasses. Will overwinter in southern New England 

Grackle, Common Quiscalus quiscula Farmlands, suburbs, marshes, meadows Major foods: ground-dwelling insects, fruits, mast, waste grains, small quantities of 
fish. Amphibians, nestlings, and eggs. 

Will overwinter in RI in areas with open water and bare 

ground. 

European starling Sturnus vulgaris Farms, cities, orchards, gardens, parks. Major foods: Insects, seeds, fruits, grain. Overwinters in New England. Wintering: roost in dense 

vegetation or on buildings. 
 

1   - Sources: DeGraff and Rudis 1986; Martin, Zim, and Nelson, 1951; Redington, 1994; Sibley, 2000; Audubon Society, 1983 



TABLE E-2 
SPECIES LISTS 
GOULD ISLAND NAVY PROPERTY 
NEWPORT, RHODE ISLAND 
JANUARY 2006 
 

  

 
BIRDS 

Common Name Scientific Name Habitat Requirements1 Key Food Habits1 Important Functions1 

Herring gull  Larus argentatus Mainly breeding on islands in estuaries, rivers, 

and lakes or coastal beaches. 

Major foods: fish and shell fish, offal from fishing boats and fish processing plants; 

Also scavenge along shoreline and garbage dumps 

Wintering: same as breeding habitat except where water 

bodies freeze over 

House wren Troglodytes aedon Breeding near human dwellings in sufficient 

woody vegetation and cavities for nesting, 

edges of woodlands and clearings, very 

adaptable  

Major foods: Small insects, beetles, caterpillars, and bugs. Migratory:  Leaves New England in winter 

Glossy Ibis Plegadis falcinellus Brackish and saltwater marshes, estuaries, 

coastal islands, and fields.   

Major Foods: crabs, crayfish, worms, and other aquatic invertebrates. Migratory - leaves New England 

Great black-backed gull Larus marinus Breeding – cliffs and on islands Major Foods: eggs and young of seabirds, carrion, and garbage from human dumps  Overwinters along coast and coastal islands in New England 

Great egret    Ardea albus  Shallow shores of  marshes, tidal flats,  lakes, 

streams, etc. 

Major Foods: Prefers fish; also insects, amphibians, crustaceans, and small birds Will overwinter in breeding range in RI. 

Killdeer Characdrius vociferus Heavily grazed meadows, edges of pasture 

ponds, dry uplands 

Major foods: insects, centipedes, spiders, worms, snails, crayfish, weed seeds. Will overwinter in RI in plowed or sparsely vegetated fields, 

coastal flats and beaches, river and lake shores that are free 

of ice. 

Morning Dove Zenaida macroura Open land with bare ground that produces 

adequate food seeds 

Major foods: weed seeds, occasionally takes small snails.  Walking and ground 

gleaning. 

Common in New England.  Overwinters in New England 

Northern Rough-winged 

swallow 

Stelgidopteryx serripennis Breeding: Nearly any open area with adequate 

nest sites and water supply 

Major foods: Flying insects Migratory, leaves New England in winter 

Rock Dove Columba livia Common near human habitations, feral birds 

found in open country sometimes near cliffs or 

ledges 

Major foods: seeds of weeds and grasses, grains and human handouts. Migratory, New England provides breeding habitat. 

Song sparrow Melospiza melodia Elevated perches. Breeding; brushy fields, 

forest edges, roadsides, hedgerows, farms, 

cities. 

Major foods: Insects, weed seeds, fruits. Wintering: Will overwinter in breeding areas in RI. 

White-eyed Vireo Vireo griseus Low shrubby vegetation that provides foraging 

and nesting substrates. 

Major foods: Insects, wild fruits Wintering: Migratory, leaves New England in winter 

Yellow warbler Dendroica petechia Breeding: farmlands, orchards, roadsides, and 

along streams and lakes 

Major foods: Insects, caterpillars of gypsy moth and brown-ail and tent caterpillars, 

cankerworms, beetles, weevils, plant-lice, and grasshoppers. 

Wintering: Migratory, leaves New England in winter. 

Tree swallow Techycineta bicolor Cavity for nesting.  Open feeding areas such as 

meadows, marshes, or water. 

Major foods: Flying insects in summer berries and seeds are taken as a supplement 

when insects are less abundant.  

Migratory, New England provides breeding habitat. 

 
1   - Sources: DeGraff and Rudis 1986; Martin, Zim, and Nelson, 1951; Redington, 1994; Sibley, 2000; Audubon Society, 1983



TABLE E-3 
SPECIES LISTS 
GOULD ISLAND NAVY PROPERTY  
NEWPORT, RHODE ISLAND 
JANUARY 2006 
 

  

 MAMMALS 
 

Common Name Scientific Name Observation Habitat Requirements1 Key Food Habits1 Important Functions1 

Cottontail, Eastern Sylvilagus floridanus. S Open fields, fallow fields, open woodlands, 

thickets, swamps and marshes, suburban 

areas with adequate food and cover. 

Crepusular and nocturnal feeder.  Summer foods: 

tender parts of grasses and herbs.  Winter foods: 

bark, twigs and buds of shrubs and young trees such 

as maple, birch, and oak 

Home range size ranges from ½ to 40 acres.   

Ermine Mustela erminea R Dense brushy cover Mice, chipmunks, moles and shrews, occasionally 

birds and insects 

Home range is approximately 30 to 40 acres 

Red Fox Vulpes vulpes R Found in a variety of habitats. A mixture of 

forest and open areas is preferred. Edges 

used heavily 

Opportunistic feeders consuming animals ranging 

from insects to small mammals.  Commonly takes 

birds, turtles, frogs, snakes and their eggs.  Berries 

and fruits when available. 

Home range size is less than 3 miles in diameter.  Home range is shared by a 

male-female pair and seasonally by their pups. 

White Tail Deer Odocorleus viginianus R Forest edges, swamp borders, areas 

interspersed with fields and woodland 

openings. In winter (when snow exceeds 

16”) will “yard” in stands of conifers forming 

a central resting area with trails packed 

through snow. 

Mainly crepuscular.  Beer browse on a variety of 

woody deciduous plants and some coniferous 

growth, feeding on twigs and stripping young bark.  

Adaptable in its food habits. 

Home range size is generally 2 to 3 square miles.  Size depends on quality of 

the habitat.  Home range is from 40 acres in excellent habitat to 300 acres in 

poor habitat. 

 
S – Sign (scat, tracks, etc.) 
R – Reported by on site personnel between 1997 and 2005, but not confirmed by TtNUS ecologist. 

1 - Sources: DeGraff and Rudis 1986; Martin, Zim, and Nelson, 1951; Redington, 1994; Audubon Society, 1983. 
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Photograph 1.View of Gould Island from the northeast.  Clearing is where the former 
Building 32 was located.  Trees/shrubs to the left are on the State of Rhode Island 
property.     September 2005 

Photograph 2.   Typical field vegetation on Navy Property.   September 2005 
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Photograph 3. Gould Island Navy property field vegetation.  Facing west/northwest.  
Former Building 33 foundation is in the background. September 2005 
 

Photograph 4. Gould Island Navy property field vegetation. Fenceline separates Navy 
property from the State of Rhode Island property (picture background) to the south. September 2005 
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Photograph 5. Northeast end of Gould Island.  Stillwater basin is in the background. September 2005 

 

Photograph 6. Gould Island shoreline, east side of island.  September 2005 
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Photograph 7. Gould Island subtidal area bottom photograph. September 2005 

   

Photograph 8. Gould Island subtidal area photograph of lobster.  August 2005 
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 .  
Photograph 9. Gould Island eelgrass bed, east side of island.  August 2005 

 
Photograph 10. Gould Island subtidal area photograph.  August 2005 
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Photograph 11. Gould Island subtidal area photograph.  August 2005 

 .  
Photograph 12. Gould Island subtidal area photograph.  August 2005 
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DATES/TIMES 
 
Field work was completed between August 11, 2005 and September 2, 2005.  The first task (SOW 2.1.1 

Scout Select and Photograph Sample Stations) was completed between August 11, 2005 and August 16, 

2005.  The Non-Invasive Eelgrass Survey (Task 2.1.4) was completed on August 17, 2005 and August 18, 

2005.   Sediment and biota sampling (SOW Task 2.1.2 – Collect Sediment Samples and Task 2.1.3 – 

Biota Sample Collection) was completed between August 25, 2005 and September 2, 2005.  Field dates 

and weather conditions are listed in Table 1 and Table 2, respectively.   

 

WEATHER CONDITIONS 
 

To compile field conditions, preliminary data from the Newport Tide Gauge and Meteorological Station 

(NOAA NOS Station 8452660) and the Newport State Airport Weather Station (NOAA NCDC Station 

UUU200412) were downloaded from http://www.co-ops.nos.noaa.gov/ and 

http://www.ncdc.noaa.gov/oa/ncdc.html.  Due to its proximity to Gould Island meteorological 

information from the Newport Gauge site was used.  The tide gauge is located on Coasters Island 

providing high accuracy, long-term records of meteorological and sea level data.  The Newport State 

airport information was used solely for precipitation data not available at the tide gauge station.  Weather 

conditions during the sampling period are summarized in the Table 2.   

 

Prevailing currents at the site are directly related to tide stage.  Currents flow north during flood tides and 

south during ebb tides.  Summer afternoon sea-breezes result in prevailing south and southwest winds 

during the months of August and September (Wright and Sullivan, 1982).  Although the sea-breeze and 

winds related to the passage of regional weather systems and/or frontal passages modify currents around 

Gould Island, tides are predominate forcing factor.    

 

Based upon tidal current modeling in Narragansett Bay by Spaulding, Swanson, and Turner (1990), tidal 

current velocities range from a minimum of 0.0 knots at slack low tide to a maximum of 0.4 to 0.6 knots 

around Gould Island 3 hours after high tide (mid-ebb flow).  Based upon the model, maximum flood tide 

currents in the vicinity of the island range from 0.3 to 0.5 knots.  These values are consistent with currents 

experienced during the fieldwork.  With the exception of higher current velocities experienced at Station 

314 near the southeast corner of the island, currents did not exceed these ranges.  Divers, capable of 

swimming against up to 1 knot current, were able to swim against the current at all times.  It is our 
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estimate that, with the exception of Station 301 and 314, current velocities did not exceed 0.5 knots.  

Based on the difficultly swimming directly into the current, velocities at Station 314 exceeded 1 knot.  

Velocity at Station 301 was likely between 0.5 and 1 knot.   

 

Based upon geomorphic evidence, there appears to be a small net southern flow.  Although no deposition 

indicative of along-shore sediment transport was observed in the field or on aerial photographs on either 

side of obstructions perpendicular to the currents (e.g. former sea-water intake and piers), the inter-tidal 

and nearshore subtidal areas of the southern end of the island are comprised of sand deposits (Figure 4).  

This sediment was presumably sediment transported south along both sides of the island.  Similar 

deposits are not present on the northern end of the island.  The absence of these deposits at the north end 

may also be a result of the type of shoreline.  The presence of steep seawalls and revetments along the 

northern end of the island may, through reflection of wave energy and concentration of flow, prevent 

deposition of sediment in these area.  



 

 

Table 1.  Station Data 

RI State Plane Feet NAD83 RI State Plane Feet NAD27 
Station1 GPS Date2 

Northing Easting Northing Easting 

Sediment 
Date 

Shellfish 
Date3 

Bottom 
Elevation4 
(ft MOW) 

G32-SD301 8/15/2005 162504.9824 370400.8238 162465.0877 542180.9312   6 
G32-SD302 8/15/2005 165304.3337 370188.5406 165264.4107 541968.6689 8/25/2005 8/28/2005 14 

G32-SD302-PIPE - 165296.1411 370282.1829 165256.2170 542062.3096 9/2/2005 9/2/2005 2 
G32-SD303 8/16/2005 164410.6097 371158.5237 164370.6844 542938.6302 9/1/2005 9/1/2005 9 
G32-SD304 8/16/2005 164899.3742 371036.0449 164859.4449 542816.1565 8/26/2005 8/28/2005 5 

G32-SD304-PIPE - 164905.0187 370982.3407 164865.0901 542762.4532 9/2/2005 9/2/2005 2 
G32-SD305 8/16/2005 165018.0556 370985.9452 164978.1257 542766.0584 - - - 

G32-SD305-FR - 165024.3937 371021.8907 164984.4633 542802.0033 8/26/2005 8/28/2005 7 
G32-SD305-PIPE - 165015.9891 370974.2260 164976.0594 542754.3394 9/1/2005 9/1/2005 2 

G32-SD306 8/16/2005 165075.3414 370969.3230 165035.4110 542749.4368 - - - 
G32-SD306-FR - 165082.5304 371010.0940 165042.5995 542790.2072 8/29/2005 8/28/2005 4 

G32-SD306-PIPE - 165073.7438 370960.2627 165033.8136 542740.3767 9/1/2005 9/1/2005 1 
G32-SD307 8/16/2005 165162.4697 370929.7645 165122.5389 542709.8795 8/30/2005 9/1/2005 3 
G32-SD308 8/15/2005 165281.2842 370220.1712 165241.3611 542000.2989 8/25/2005 8/28/2005 10 

G32-SD308-PIPE - 165262.6492 370289.7179 165222.7254 542069.8443 9/2/2005 9/2/2005 2 
G32-SD309 8/16/2005 165229.3437 370894.5917 165189.4126 542674.7077 - - - 

G32-SD309-FR - 165237.8847 370926.4673 165197.9531 542706.5828 8/29/2005 8/28/2005 5 
G32-SD309-PIPE - 165218.2144 370853.0569 165178.2840 542633.1735 9/1/2005 9/1/2005 1 

G32-SD310 8/16/2005 165467.7956 370822.0112 165427.8628 542602.1299 8/30/2005 9/1/2005 6 
G32-SD310-PIPE - 165443.1318 370786.7876 165403.1997 542566.9068 9/1/2005 9/1/2005 1 

G32-SD311 8/15/2005 164148.7417 370186.3570 164108.8315 541966.4782 9/2/2005 9/2/2005 8 
G32-SD312 8/16/2005 165682.4902 370436.3622 165642.5600 542216.4887 8/30/2005 8/28/2005 16 
G32-SD313 8/15/2005 165397.7270 370271.9828 165357.8019 542052.1103 8/25/2005 8/28/2005 7 

G32-SD313-PIPE - 165379.7709 370321.3166 165339.8454 542101.4432 9/2/2005 9/2/2005 2 
G32-SD314 8/16/2005 162516.5694 371124.9337 162476.6654 542905.0291 9/1/2005 9/1/2005 9 
G32-SD315 8/16/2005 165189.1620 370924.8435 165149.2310 542704.9587 8/30/2005 8/30/2005 4 
G32-SD316 8/16/2005 165716.6939 370472.3331 165676.7628 542252.4593 8/30/2005 8/30/2005 19 
G32-SD317 8/16/2005 165587.2436 370683.8582 165547.3112 542463.9800 8/30/2005 8/30/2005 6 

1 Stations with “-PIPE” suffix are sample locations collected as close as possible to the pipe end. 
2 Coordinates for stations without a GPS date were determined after plotting distances and bearing from the original station locations using GIS software. 
3 Shellfish collected on August 28 were left in mesh bags at station anchor.  Retrieved August 29, 2005. 
4 Station depths converted to elevation relative to MLW based upon Newport Tide Gauge preliminary data.   



 

 

Table 2. Meteorological Conditions. 

 
Air 

Temperature1 
°C 

Water 
Temperature1 

°C 

Wind 
Speed1 
m/sec 

Wind 
Gust1 

m/sec 

Wind Direction
degrees1 

Barometric  
Pressure1 

mb 

Tide Level1 
ft above MSL 

Date Ave Min Max Ave Min Max 

Water 
Visibility 

ft 
Ave Min Max Ave Min Max Ave Min Max 

Rainfall2

in 
Ave Min Max Range Low High

 
Moon 

Phase4

11-Aug 24.1 21.4 26.7 21.3 19.5 22.9 8-10' 2.5 0.0 5.6 3.1 0.0 7.4 224 001 357 0.03 1012.8 1011.5 1015.1 3.3 -1.2 2.1 WXG 

12-Aug 23.7 21.9 26.2 20.8 19.1 22.6 8-10' 2.9 0.0 7.6 3.7 0.0 9.3 132 011 358 0 1015.7 1014.3 1017.1 3.2 -1.2 2.0 FULL 

13-Aug 23.8 22.3 26.1 22.3 21.5 23.5 8-10' 4.8 2.1 7.5 5.9 2.7 9.0 240 196 263 0 1012.4 1011.0 1014.4 3.2 -1.0 2.1 WNG 

14-Aug 23.6 22.1 25.2 22.0 20.7 23.5 8-10' 3.6 0.8 7.8 4.4 1.1 9.1 231 012 334 0.38 1013.4 1012.1 1014.7 3.2 -1.1 2.1 WNG 

15-Aug 20.5 18.8 22.7 19.7 18.0 22.0 8-10' 4.3 0.0 6.5 5.8 0.3 9.0 049 004 327 0.05 1017.6 1013.3 1020.5 3.4 -1.1 2.3 WNG 

16-Aug 20.3 18.5 24.4 20.3 19.4 21.2 5-8' 2.7 1.2 4.4 3.5 1.5 5.8 156 000 359 0.001 1018.5 1015.4 1020.4 3.9 -1.2 2.7 WNG 

17-Aug 24.0 19.3 30.4 20.6 19.5 21.9 8-10' 2.0 0.0 4.4 2.8 0.0 6.0 189 001 359 0 1013.1 1011.4 1016.0 4.5 -1.5 3.0 WNG 

18-Aug 20.9 18.5 25.5 20.4 19.4 21.3 8-10' 3.2 0.5 5.8 4.3 1.3 8.8 136 001 359 0 1018.9 1016.1 1020.6 5.0 -1.8 3.2 WNG 

25-Aug 20.5 17.2 27.5 20.1 19.6 21.2 8-10' 3.3 1.1 5.1 4.5 1.8 7.4 117 001 357 0 1021.7 1020.9 1023.1 4.0 -1.7 2.3 WNG 

26-Aug 21.6 17.3 27.6 20.6 20.1 21.6 8-10' 2.3 0.0 6.2 2.9 0.0 8.6 197 000 359 0 1019.3 1017.8 1021.0 3.5 -1.4 2.1 Last Q

27-Aug 21.7 19.4 23.9 21.3 20.3 22.6 8-10' 3.3 0.5 6.1 4.1 0.8 7.1 213 152 266 0.01 1018.9 1017.9 1020.0 3.0 -1.1 1.9 WNC 

28-Aug 23.0 21.3 24.5 21.5 20.7 22.7 8-10' 4.4 2.7 6.5 5.7 3.2 8.4 171 149 188 0 1017.1 1016.3 1018.1 2.5 -0.8 1.6 WNC 

29-Aug 23.0 21.6 24.4 21.3 20.8 22.2 8-10' 3.3 0.2 6.8 4.2 0.4 8.7 208 159 314 0 1017.0 1015.7 1017.9 2.5 -0.9 1.6 WNC 

30-Aug 22.3 21.3 23.4 21.2 20.9 21.6 8-10' 3.2 0.0 7.3 4.0 0.0 9.6 213 007 348 0.48 1014.1 1011.9 1015.8 2.6 -0.8 1.8 WNC 

31-Aug5 23.9 22.7 24.9 21.6 21.0 22.1 8-10' 7.9 4.6 11.5 9.9 5.4 13.8 208 183 257 2.6 1005.2 1001.0 1011.8 3.0 -0.6 2.4 WNC 

1-Sep 24.6 20.5 29.6 20.9 19.9 22.0 8-10' 3.2 0.1 8.1 4.5 0.4 10.3 284 000 359 0.001 1007.4 1001.1 1011.9 3.2 -1.2 2.1 WNC 

2-Sep 22.5 19.8 26.3 21.4 19.9 22.6 8-10' 3.0 0.1 6.6 3.9 0.4 8.1 233 001 360 0.001 1011.5 1009.8 1013.2 3.4 -1.3 2.1 WNC 

AVE 22.6 20.2 25.8 21.0 20.0 22.2 8-10' 3.5 0.8 6.7 4.5 1.1 8.6 188 052 270    0.20 1015.0 1012.8 1017.2 3.4 -1.2 2.2  

MAX/MIN/Total 24.6 17.2 30.4 22.3 18 23.5 5-10’ 7.9 0.0 11.5 9.9 0.0 13.8 284 0 360    3.553 1021.7 1001 1023.1 5 -1.8 3.2  
1 Data from Newport Tide Gauge 

2 Data from Newport State Airport.  0.001 values represent “trace” rainfall amounts. 
3 Total precipitation from August 11 to September 2, 2005. 
4 Full moon (FULL); Waning Gibbous (WNG); Last Quarter (Last Q);  Waning Crescent (WNC) 
5 No field work was conducted August 31, 2005.  
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FIELD TASKS 
 
SOW 2.1.1 Scout, Select, and Photograph Sample Stations 
 
Video:  Video was recorded along an onshore and offshore transect along the east and west sides of the 

north end of the island and along the former rigging platform area.  1000-foot east side transects were 

split into 700 foot and 300 foot sections (Figure 1).  Transects on the west side were continuous 700 foot 

recordings (Figure 2).   

 
Coordinates of the end points of transects were recorded using a Trimble Pro XR DGPS and then 

differentially corrected.  The transects followed survey rope baselines with distance markers set every 50 

feet.  The date recorded, location of the transects, distance markers, and elapsed video time are shown on 

the accompanying data maps (Figure 1, 2, and 3).   

 
With the exception of the former salt water intake on the west side of the island, no shore-connected pipe 

sections were located during the video recording.  In addition to the diver recording bottom conditions 

along the transect, a second diver swam perpendicular to the main transect lines to identify and/or locate 

pipe and/or depositional areas outside of the immediate video area.  Most of the pipes end in the rocky 

areas close to shore.  The pipes at Stations 302, 310, and 305 were the only pipes that appeared to 

extended offshore beyond Mean Low Water (MLW).  An unconnected pipe segment was found at Station 

309.  No remnants of the connection to the shoreline was found.   

 
No obvious areas of depositional sediment were found in the northern area of the island.  In general, the 

bottom was rock and/or riprap nearshore, coarse sediment (gravel and cobbles with interspersed boulders) 

approximately 25 to 50 feet offshore and predominately medium to fine sand between 100 feet offshore 

and the limits of the study area approximately 200 feet offshore.  In addition to boulders eroded from 

bedrock and glacial deposits along the shoreline, large pieces of concrete and/or riprap, as well as other 

anthropogenic debris were found throughout the study area.  Debris was concentrated in the areas of the 

former ferry slip, rigging platform, dock, and along collapsed sections of the bulkhead.   

 

Station Locations:  Based upon the results of the scouting task and coordination with TtNUS personnel, 

17 sample stations were located in the vicinity of coordinates provided in the SOW.  The locations were 

selected based upon proximity to pipe discharges and the presence of collectible sediment.  Each station 

was anchored using a screw-type earth anchor or two rebar pins driven at opposing angles and marked 

with floats.   
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Coordinates for each sample location were recorded using a Trimble Pro XR DGPS and post-corrected to 

achieve sub-meter accuracy.  The fixes were differentially corrected using Trimble MCORR400 software 

and University of Rhode Island GPS base station data (http://www.edc.uri.edu/gps/cors.asp). Per Trimble 

documentation and specifications (http://trl.trimble.com/docushare/dsweb/Get/Document-128930/), the 

accuracy of MCORR400-corrected Trimble Pro-XR GPS data is 50 centimeters with at least 5 satellites, a 

PDOP ≤ 6, a Signal to Noise Ratio (SNR) ≥ 6, and an elevation mask set at 15 degrees.  These operating 

conditions were met for all recorded stations.  Coordinates for all stations are listed in Table 1. 

 

Due to refusal experienced at Stations 305, 306, and 309, locations were revised in the field at the time of 

sediment sampling to areas.  A new station offshore of the original station was established.  These 

locations are labeled with a “-FR” suffix on the accompanying maps (Figure 1, 2, and 3).  These locations 

were also anchored and marked as previously described.  Additional samples of surface sediment were 

also collected as close as possible to actual discharge points.  The samples at Station 309 were collected at 

the offshore terminus of the unconnected pipe identified in close proximity and alignment to the pipe 

visible on shore.  Sample locations at these locations are labeled with a “-P” suffix on the accompanying 

maps (Figure 1, 2, and 3).  The distance and bearing of these stations were measured from the original 

station.  Coordinates were determined after plotting the distance and bearings in GIS software.  

 

Photographs of each station were taken to document bottom conditions.  Two photos of each station are 

provided in Appendix 1.  Station Photos.  Water depth and water quality parameters were also recorded at 

each station.  Water quality data were read from a YSI multi-parameter sensor provided and calibrated by 

TtNUS staff each field day.  Bottom elevation relative to MLW was calculated based upon Newport Tide 

Gauge preliminary water level records.  All coordinates, depth, and bottom elevations are listed in Table 

1. Station Data.  Water quality data are listed in Table 3.   
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Table 3.  Water Quality Data 

Station Temp.  
°C 

Conductivity 1 
μS/cmC 

Conductivity 2 
μS/cm 

Salinity 
ppt 

Dissolved 
Oxygen 

mg/L 
pH 

Oxygen 
Reduction 
Potential 

mV 

G32-SD301 22.15 36382 34422 23.02 8.6 8.16 287.9 
G32-SD302 19.66 43062 38660 27.78 7.04 7.91 244.6 

G32-SD302-PIPE 23.19 36318 25066 22.96 9.17 8.23 214.2 
G32-SD303 22.71 37218 35571 23.6 8.58 8.1 313.1 
G32-SD304 21.41 43052 40077 27.89 8.14 7.95 164 

G32-SD304-PIPE 23.95 36260 35538 22.91 11.92 8.37 254.1 
G32-SD305        

G32-SD305-FR 21.45 42861 39965 27.64 8.55 8.02 202.9 
G32-SD305-PIPE 23.68 36962 36032 23.41 9.79 8.18 320.5 

G32-SD306        
G32-SD306-FR 21.73 36745 34428 23.26 9.67 8.11 296.6 

G32-SD306-PIPE 23.64 36939 35952 23.4 9.91 8.2 318.8 
G32-SD307 22.32 38220 36267 24.31 8.68 8.09 305.8 
G32-SD308 20.56 42857 39190 27.96 7.66 7.95 262.0 

G32-SD308-PIPE 23.19 36348 35099 22.99 9.39 8.23 229.6 
G32-SD309        

G32-SD309-FR 21.75 36821 34537 23.34 10.06 8.19 295.9 
G32-SD309-PIPE 23.74 37112 36224 23.51 12.63 8.36 304.4 

G32-SD310 22.31 38691 36695 24.63 8.65 8.12 200.7 
G32-SD310-PIPE 23.73 36712 35820 23.23 9.84 8.09 278.1 

G32-SD311 22.07 36289 34265 22.96 7.59 8.03 323.1 
G32-SD312 21.96 39156 36914 24.97 7.24 8.04 185.9 
G32-SD313 20.24 42943 38980 27.66 7.58 7.96 235 

G32-SD313-PIPE 23.02 36181 34797 22.87 9.75 8.23 222.1 
G32-SD314 22.27 37491 35535 23.8 8.59 8.1 317.9 
G32-SD315 22.31 38539 36568 24.54 9.03 8.14 314.1 
G32-SD316 21.65 39228 36717 25.03 6.66 7.99 218 
G32-SD317 22.29 38783 36776 24.71 8.22 8.12 252.2 

 

Species Observed:  Table 4. lists species identified throughout the study area.  Weiss (1995) and Martinez 

(1994) were used for scientific nomenclature and to confirm identifications.  The presence of many 

species was dependent upon the presence of eelgrass (Zostera marina) or rocky substrate.  Mussels 

(Mytilus edulis) were observed in the rockier area of the site and on the bottom offshore (north) of the 

former rigging platform near Stations 312 and 316.  Other species predominately observed in rocky areas 

included several species of algae, lobsters (Homarus americanus; Photo GS32-SD303L, Page A5), purple 

sea urchins (Arbacia punctulata) and several species of crabs.  In the eelgrass beds, quahogs (Mercenaria 
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mercenaria) were the dominant shellfish.  A soft shell clam (Mya arenaria) was found at one location.  

Hairy sea cucumbers (Sclerodactyla briareus) were found exclusively within the eelgrass beds.   

 
Several species of fish including cunner (Tautogolabrus adspersus), tautog (Tautog onitis), scup 

(Stenotomus chrysops), striped bass (Morone saxatilis), summer flounder (Paralichthys dentatus), winter 

flounder (Pleuronectes americanus), menhaden (Brevoorita tyrannus), and silversides (Menidia sp.) were 

observed in the study area.  A snowy grouper (Epinephelus niveatus), occasionally observed during late 

summer and fall in the Narragansett Bay area, was observed at Station 303 (Photo GS32-SD303G, Page 

A5).   

 
The eelgrass was limited to a narrow band on each side of the island.  The limits of the eelgrass beds are 

depicted on the accompanying maps (Figure 1, 2, and 3).  Additional information regarding the eelgrass 

beds are provided in Section 2.1.4.  

 
TABLE 4.  Species Observed 

Common Name Scientific Name Specific Location Notes 
eelgrass Zostera marina eelgrass beds  
quahog Mercenaria mercenaria finer sediment  

soft shell clam Mya arenaria 1 location  
blue mussel Mytilus edulis rocky areas  

northern lacuna Lacuna vincta Eelgrass beds On blades 
tautog Tautog onitis   
cunner Tautogolabrus adspersus   
scup Stenotomus chrysops rigging platform  

striped bass Morone saxatilis rigging platform  
summer flounder Paralichthys dentatus east side  
winter flounder Pleuronectes americanus sand substrate juvenile 
snowy grouper Epinephelus niveatus Station 303 juvenile 

Atlantic menhaden Brevoorita tyrannus   
silversides Menidia sp.   
junk worm Diopatra cuprea   

purple sea urchins Arbacia punctulata Rocky areas  
common sea star Asterias forbesi   

hairy sea cucumber Sclerodactyla briareus Eelgrass beds  
lobster Homarus americana rocky areas  

spider crab Libinia emarginata   
green crab Carcinus maenas rocky areas  
hermit crab Pagurus sp. rocky areas  

 
 
SOW 2.1.2 Collect Sediment Samples 
 
Sediment samples were collected at each station in accordance with the SOW.  Most samples were 

collected by manually inserting a plastic core liner into the sediment to the target depth (6 or 12 inches) or 
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refusal.  Once in place, the top core cap was installed creating a vacuum in the liner and the liner was 

removed from the sediment carefully to avoid loss of sediment from the liner bottom.  The bottom was 

then capped and transferred to the surface.  All samples were transferred to TtNUS personnel within 

minutes of collection along with depth of penetration values and other remarks.   

 
In locations where refusal was encountered, the target depth was attempted in several locations using an 

AMS stainless steel core sampler modified for underwater use.  Refusal was still encountered at similar 

depth due to large rocks near the surface of the sediment.  At locations where the target depth was not 

attained, sediment was sampled as deep as possible and multiple samples were collected to provide the 

required sample volume.  In locations of minimal penetration (< 2 inches) sediment was collected by 

pushing the core liner through the sediment at an angle.  All sampling equipment was decontaminated in 

accordance with the SOW Section 2.3 prior to use and re-use.   

 
SOW 2.1.3 Biota Sample Collection 
 
Biota was collected at each of the stations indicated in the SOW and at the field-revised stations and pipe 

discharge locations.  Quahogs were collected at most locations.  Mussels were collected at rocky stations 

nearshore and at Station 312.  Quahogs were collected by hand by digging and fanning sediment to 

expose the shellfish.  All shellfish were collected as close as possible to each station and no more than 10 

to 15 feet from a station anchor.  All biota samples were transferred to TtNUS personnel in labeled mesh 

bags.   

 
SOW 2.1.4 Non-Invasive Eelgrass Survey 
 
The outline of eelgrass beds encountered during the scouting tasks were mapped within the study areas.  

A narrow band of eelgrass, 70 to 90 feet at widest, was encountered on both sides of the island.  The 

outline was delineated using a combination of standard monitoring techniques, adapted for the conditions 

at the site (Fonseca and others, 1998; Short and others, 2002; and Kirkman, 1990).  Weighted buoys were 

placed every 20 to 40 feet along the onshore and offshore extents of the eelgrass as determined by divers 

swimming shore-perpendicular transects.  Buoy locations were recorded using a Trimble Pro XR DGPS 

and post-corrected to achieve at least 1 to 3 meter accuracy.  Buoy lines were held tight above the 

weighted anchors or the inflatable boat manually held in place by standing in shallow water.  Both the 

east and west side eelgrass beds continued to the south outside of the scouting study area.  The west side 

eelgrass bed also extended north of the study area.  Continuous eelgrass coverage was also observed 

within at least 25 feet around both Stations 301 and 311.   No eelgrass was observed at Station 303 or 



Marine Investigations  Field Documentation 
Gould Island, Site 17   
Naval Station Newport, Newport, RI 
 

Eyak Environmental Science, LLC  Page 10 of 10 
Ecotones, Inc. 

314.  The extent of eelgrass beds are shown in the accompanying maps (Figure 1, 2, and 3).  A geo-

referenced ESRI ArcMap™ shapefile (*.shp) is included on the accompanying data CD-ROM (back 

pocket).   

 
The eelgrass bed edge was, for the most part, rather distinct.  Eelgrass coverage was typically greater than 

80 percent as visually estimated using a Braun-Blanquet Cover Abundance Scale (Braun-Blanquet, 1932) 

and Seagrass percentage cover photo guide (Short and others, 2002).     
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DATES/TIMES 
 
Field work was completed between August 11, 2005 and September 2, 2005.  The first task (SOW 2.1.1 

Scout Select and Photograph Sample Stations) was completed between August 11, 2005 and August 16, 

2005.  The Non-Invasive Eelgrass Survey (Task 2.1.4) was completed on August 17, 2005 and August 18, 

2005.   Sediment and biota sampling (SOW Task 2.1.2 – Collect Sediment Samples and Task 2.1.3 – 

Biota Sample Collection) was completed between August 25, 2005 and September 2, 2005.  Field dates 

and weather conditions are listed in Table 1 and Table 2, respectively.   

 

WEATHER CONDITIONS 
 

To compile field conditions, preliminary data from the Newport Tide Gauge and Meteorological Station 

(NOAA NOS Station 8452660) and the Newport State Airport Weather Station (NOAA NCDC Station 

UUU200412) were downloaded from http://www.co-ops.nos.noaa.gov/ and 

http://www.ncdc.noaa.gov/oa/ncdc.html.  Due to its proximity to Gould Island meteorological 

information from the Newport Gauge site was used.  The tide gauge is located on Coasters Island 

providing high accuracy, long-term records of meteorological and sea level data.  The Newport State 

airport information was used solely for precipitation data not available at the tide gauge station.  Weather 

conditions during the sampling period are summarized in the Table 2.   

 

Prevailing currents at the site are directly related to tide stage.  Currents flow north during flood tides and 

south during ebb tides.  Summer afternoon sea-breezes result in prevailing south and southwest winds 

during the months of August and September (Wright and Sullivan, 1982).  Although the sea-breeze and 

winds related to the passage of regional weather systems and/or frontal passages modify currents around 

Gould Island, tides are predominate forcing factor.    

 

Based upon tidal current modeling in Narragansett Bay by Spaulding, Swanson, and Turner (1990), tidal 

current velocities range from a minimum of 0.0 knots at slack low tide to a maximum of 0.4 to 0.6 knots 

around Gould Island 3 hours after high tide (mid-ebb flow).  Based upon the model, maximum flood tide 

currents in the vicinity of the island range from 0.3 to 0.5 knots.  These values are consistent with currents 

experienced during the fieldwork.  With the exception of higher current velocities experienced at Station 

314 near the southeast corner of the island, currents did not exceed these ranges.  Divers, capable of 

swimming against up to 1 knot current, were able to swim against the current at all times.  It is our 
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estimate that, with the exception of Station 301 and 314, current velocities did not exceed 0.5 knots.  

Based on the difficultly swimming directly into the current, velocities at Station 314 exceeded 1 knot.  

Velocity at Station 301 was likely between 0.5 and 1 knot.   

 

Based upon geomorphic evidence, there appears to be a small net southern flow.  Although no deposition 

indicative of along-shore sediment transport was observed in the field or on aerial photographs on either 

side of obstructions perpendicular to the currents (e.g. former sea-water intake and piers), the inter-tidal 

and nearshore subtidal areas of the southern end of the island are comprised of sand deposits (Figure 4).  

This sediment was presumably sediment transported south along both sides of the island.  Similar 

deposits are not present on the northern end of the island.  The absence of these deposits at the north end 

may also be a result of the type of shoreline.  The presence of steep seawalls and revetments along the 

northern end of the island may, through reflection of wave energy and concentration of flow, prevent 

deposition of sediment in these area.  



 

 

Table 1.  Station Data 

RI State Plane Feet NAD83 RI State Plane Feet NAD27 
Station1 GPS Date2 

Northing Easting Northing Easting 

Sediment 
Date 

Shellfish 
Date3 

Bottom 
Elevation4 
(ft MOW) 

G32-SD301 8/15/2005 162504.9824 370400.8238 162465.0877 542180.9312   6 
G32-SD302 8/15/2005 165304.3337 370188.5406 165264.4107 541968.6689 8/25/2005 8/28/2005 14 

G32-SD302-PIPE - 165296.1411 370282.1829 165256.2170 542062.3096 9/2/2005 9/2/2005 2 
G32-SD303 8/16/2005 164410.6097 371158.5237 164370.6844 542938.6302 9/1/2005 9/1/2005 9 
G32-SD304 8/16/2005 164899.3742 371036.0449 164859.4449 542816.1565 8/26/2005 8/28/2005 5 

G32-SD304-PIPE - 164905.0187 370982.3407 164865.0901 542762.4532 9/2/2005 9/2/2005 2 
G32-SD305 8/16/2005 165018.0556 370985.9452 164978.1257 542766.0584 - - - 

G32-SD305-FR - 165024.3937 371021.8907 164984.4633 542802.0033 8/26/2005 8/28/2005 7 
G32-SD305-PIPE - 165015.9891 370974.2260 164976.0594 542754.3394 9/1/2005 9/1/2005 2 

G32-SD306 8/16/2005 165075.3414 370969.3230 165035.4110 542749.4368 - - - 
G32-SD306-FR - 165082.5304 371010.0940 165042.5995 542790.2072 8/29/2005 8/28/2005 4 

G32-SD306-PIPE - 165073.7438 370960.2627 165033.8136 542740.3767 9/1/2005 9/1/2005 1 
G32-SD307 8/16/2005 165162.4697 370929.7645 165122.5389 542709.8795 8/30/2005 9/1/2005 3 
G32-SD308 8/15/2005 165281.2842 370220.1712 165241.3611 542000.2989 8/25/2005 8/28/2005 10 

G32-SD308-PIPE - 165262.6492 370289.7179 165222.7254 542069.8443 9/2/2005 9/2/2005 2 
G32-SD309 8/16/2005 165229.3437 370894.5917 165189.4126 542674.7077 - - - 

G32-SD309-FR - 165237.8847 370926.4673 165197.9531 542706.5828 8/29/2005 8/28/2005 5 
G32-SD309-PIPE - 165218.2144 370853.0569 165178.2840 542633.1735 9/1/2005 9/1/2005 1 

G32-SD310 8/16/2005 165467.7956 370822.0112 165427.8628 542602.1299 8/30/2005 9/1/2005 6 
G32-SD310-PIPE - 165443.1318 370786.7876 165403.1997 542566.9068 9/1/2005 9/1/2005 1 

G32-SD311 8/15/2005 164148.7417 370186.3570 164108.8315 541966.4782 9/2/2005 9/2/2005 8 
G32-SD312 8/16/2005 165682.4902 370436.3622 165642.5600 542216.4887 8/30/2005 8/28/2005 16 
G32-SD313 8/15/2005 165397.7270 370271.9828 165357.8019 542052.1103 8/25/2005 8/28/2005 7 

G32-SD313-PIPE - 165379.7709 370321.3166 165339.8454 542101.4432 9/2/2005 9/2/2005 2 
G32-SD314 8/16/2005 162516.5694 371124.9337 162476.6654 542905.0291 9/1/2005 9/1/2005 9 
G32-SD315 8/16/2005 165189.1620 370924.8435 165149.2310 542704.9587 8/30/2005 8/30/2005 4 
G32-SD316 8/16/2005 165716.6939 370472.3331 165676.7628 542252.4593 8/30/2005 8/30/2005 19 
G32-SD317 8/16/2005 165587.2436 370683.8582 165547.3112 542463.9800 8/30/2005 8/30/2005 6 

1 Stations with “-PIPE” suffix are sample locations collected as close as possible to the pipe end. 
2 Coordinates for stations without a GPS date were determined after plotting distances and bearing from the original station locations using GIS software. 
3 Shellfish collected on August 28 were left in mesh bags at station anchor.  Retrieved August 29, 2005. 
4 Station depths converted to elevation relative to MLW based upon Newport Tide Gauge preliminary data.   



 

 

Table 2. Meteorological Conditions. 

 
Air 

Temperature1 
°C 

Water 
Temperature1 

°C 

Wind 
Speed1 
m/sec 

Wind 
Gust1 

m/sec 

Wind Direction
degrees1 

Barometric  
Pressure1 

mb 

Tide Level1 
ft above MSL 

Date Ave Min Max Ave Min Max 

Water 
Visibility 

ft 
Ave Min Max Ave Min Max Ave Min Max 

Rainfall2

in 
Ave Min Max Range Low High

 
Moon 

Phase4

11-Aug 24.1 21.4 26.7 21.3 19.5 22.9 8-10' 2.5 0.0 5.6 3.1 0.0 7.4 224 001 357 0.03 1012.8 1011.5 1015.1 3.3 -1.2 2.1 WXG 

12-Aug 23.7 21.9 26.2 20.8 19.1 22.6 8-10' 2.9 0.0 7.6 3.7 0.0 9.3 132 011 358 0 1015.7 1014.3 1017.1 3.2 -1.2 2.0 FULL 

13-Aug 23.8 22.3 26.1 22.3 21.5 23.5 8-10' 4.8 2.1 7.5 5.9 2.7 9.0 240 196 263 0 1012.4 1011.0 1014.4 3.2 -1.0 2.1 WNG 

14-Aug 23.6 22.1 25.2 22.0 20.7 23.5 8-10' 3.6 0.8 7.8 4.4 1.1 9.1 231 012 334 0.38 1013.4 1012.1 1014.7 3.2 -1.1 2.1 WNG 

15-Aug 20.5 18.8 22.7 19.7 18.0 22.0 8-10' 4.3 0.0 6.5 5.8 0.3 9.0 049 004 327 0.05 1017.6 1013.3 1020.5 3.4 -1.1 2.3 WNG 

16-Aug 20.3 18.5 24.4 20.3 19.4 21.2 5-8' 2.7 1.2 4.4 3.5 1.5 5.8 156 000 359 0.001 1018.5 1015.4 1020.4 3.9 -1.2 2.7 WNG 

17-Aug 24.0 19.3 30.4 20.6 19.5 21.9 8-10' 2.0 0.0 4.4 2.8 0.0 6.0 189 001 359 0 1013.1 1011.4 1016.0 4.5 -1.5 3.0 WNG 

18-Aug 20.9 18.5 25.5 20.4 19.4 21.3 8-10' 3.2 0.5 5.8 4.3 1.3 8.8 136 001 359 0 1018.9 1016.1 1020.6 5.0 -1.8 3.2 WNG 

25-Aug 20.5 17.2 27.5 20.1 19.6 21.2 8-10' 3.3 1.1 5.1 4.5 1.8 7.4 117 001 357 0 1021.7 1020.9 1023.1 4.0 -1.7 2.3 WNG 

26-Aug 21.6 17.3 27.6 20.6 20.1 21.6 8-10' 2.3 0.0 6.2 2.9 0.0 8.6 197 000 359 0 1019.3 1017.8 1021.0 3.5 -1.4 2.1 Last Q

27-Aug 21.7 19.4 23.9 21.3 20.3 22.6 8-10' 3.3 0.5 6.1 4.1 0.8 7.1 213 152 266 0.01 1018.9 1017.9 1020.0 3.0 -1.1 1.9 WNC 

28-Aug 23.0 21.3 24.5 21.5 20.7 22.7 8-10' 4.4 2.7 6.5 5.7 3.2 8.4 171 149 188 0 1017.1 1016.3 1018.1 2.5 -0.8 1.6 WNC 

29-Aug 23.0 21.6 24.4 21.3 20.8 22.2 8-10' 3.3 0.2 6.8 4.2 0.4 8.7 208 159 314 0 1017.0 1015.7 1017.9 2.5 -0.9 1.6 WNC 

30-Aug 22.3 21.3 23.4 21.2 20.9 21.6 8-10' 3.2 0.0 7.3 4.0 0.0 9.6 213 007 348 0.48 1014.1 1011.9 1015.8 2.6 -0.8 1.8 WNC 

31-Aug5 23.9 22.7 24.9 21.6 21.0 22.1 8-10' 7.9 4.6 11.5 9.9 5.4 13.8 208 183 257 2.6 1005.2 1001.0 1011.8 3.0 -0.6 2.4 WNC 

1-Sep 24.6 20.5 29.6 20.9 19.9 22.0 8-10' 3.2 0.1 8.1 4.5 0.4 10.3 284 000 359 0.001 1007.4 1001.1 1011.9 3.2 -1.2 2.1 WNC 

2-Sep 22.5 19.8 26.3 21.4 19.9 22.6 8-10' 3.0 0.1 6.6 3.9 0.4 8.1 233 001 360 0.001 1011.5 1009.8 1013.2 3.4 -1.3 2.1 WNC 

AVE 22.6 20.2 25.8 21.0 20.0 22.2 8-10' 3.5 0.8 6.7 4.5 1.1 8.6 188 052 270    0.20 1015.0 1012.8 1017.2 3.4 -1.2 2.2  

MAX/MIN/Total 24.6 17.2 30.4 22.3 18 23.5 5-10’ 7.9 0.0 11.5 9.9 0.0 13.8 284 0 360    3.553 1021.7 1001 1023.1 5 -1.8 3.2  
1 Data from Newport Tide Gauge 

2 Data from Newport State Airport.  0.001 values represent “trace” rainfall amounts. 
3 Total precipitation from August 11 to September 2, 2005. 
4 Full moon (FULL); Waning Gibbous (WNG); Last Quarter (Last Q);  Waning Crescent (WNC) 
5 No field work was conducted August 31, 2005.  
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FIELD TASKS 
 
SOW 2.1.1 Scout, Select, and Photograph Sample Stations 
 
Video:  Video was recorded along an onshore and offshore transect along the east and west sides of the 

north end of the island and along the former rigging platform area.  1000-foot east side transects were 

split into 700 foot and 300 foot sections (Figure 1).  Transects on the west side were continuous 700 foot 

recordings (Figure 2).   

 
Coordinates of the end points of transects were recorded using a Trimble Pro XR DGPS and then 

differentially corrected.  The transects followed survey rope baselines with distance markers set every 50 

feet.  The date recorded, location of the transects, distance markers, and elapsed video time are shown on 

the accompanying data maps (Figure 1, 2, and 3).   

 
With the exception of the former salt water intake on the west side of the island, no shore-connected pipe 

sections were located during the video recording.  In addition to the diver recording bottom conditions 

along the transect, a second diver swam perpendicular to the main transect lines to identify and/or locate 

pipe and/or depositional areas outside of the immediate video area.  Most of the pipes end in the rocky 

areas close to shore.  The pipes at Stations 302, 310, and 305 were the only pipes that appeared to 

extended offshore beyond Mean Low Water (MLW).  An unconnected pipe segment was found at Station 

309.  No remnants of the connection to the shoreline was found.   

 
No obvious areas of depositional sediment were found in the northern area of the island.  In general, the 

bottom was rock and/or riprap nearshore, coarse sediment (gravel and cobbles with interspersed boulders) 

approximately 25 to 50 feet offshore and predominately medium to fine sand between 100 feet offshore 

and the limits of the study area approximately 200 feet offshore.  In addition to boulders eroded from 

bedrock and glacial deposits along the shoreline, large pieces of concrete and/or riprap, as well as other 

anthropogenic debris were found throughout the study area.  Debris was concentrated in the areas of the 

former ferry slip, rigging platform, dock, and along collapsed sections of the bulkhead.   

 

Station Locations:  Based upon the results of the scouting task and coordination with TtNUS personnel, 

17 sample stations were located in the vicinity of coordinates provided in the SOW.  The locations were 

selected based upon proximity to pipe discharges and the presence of collectible sediment.  Each station 

was anchored using a screw-type earth anchor or two rebar pins driven at opposing angles and marked 

with floats.   
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Coordinates for each sample location were recorded using a Trimble Pro XR DGPS and post-corrected to 

achieve sub-meter accuracy.  The fixes were differentially corrected using Trimble MCORR400 software 

and University of Rhode Island GPS base station data (http://www.edc.uri.edu/gps/cors.asp). Per Trimble 

documentation and specifications (http://trl.trimble.com/docushare/dsweb/Get/Document-128930/), the 

accuracy of MCORR400-corrected Trimble Pro-XR GPS data is 50 centimeters with at least 5 satellites, a 

PDOP ≤ 6, a Signal to Noise Ratio (SNR) ≥ 6, and an elevation mask set at 15 degrees.  These operating 

conditions were met for all recorded stations.  Coordinates for all stations are listed in Table 1. 

 

Due to refusal experienced at Stations 305, 306, and 309, locations were revised in the field at the time of 

sediment sampling to areas.  A new station offshore of the original station was established.  These 

locations are labeled with a “-FR” suffix on the accompanying maps (Figure 1, 2, and 3).  These locations 

were also anchored and marked as previously described.  Additional samples of surface sediment were 

also collected as close as possible to actual discharge points.  The samples at Station 309 were collected at 

the offshore terminus of the unconnected pipe identified in close proximity and alignment to the pipe 

visible on shore.  Sample locations at these locations are labeled with a “-P” suffix on the accompanying 

maps (Figure 1, 2, and 3).  The distance and bearing of these stations were measured from the original 

station.  Coordinates were determined after plotting the distance and bearings in GIS software.  

 

Photographs of each station were taken to document bottom conditions.  Two photos of each station are 

provided in Appendix 1.  Station Photos.  Water depth and water quality parameters were also recorded at 

each station.  Water quality data were read from a YSI multi-parameter sensor provided and calibrated by 

TtNUS staff each field day.  Bottom elevation relative to MLW was calculated based upon Newport Tide 

Gauge preliminary water level records.  All coordinates, depth, and bottom elevations are listed in Table 

1. Station Data.  Water quality data are listed in Table 3.   
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Table 3.  Water Quality Data 

Station Temp.  
°C 

Conductivity 1 
μS/cmC 

Conductivity 2 
μS/cm 

Salinity 
ppt 

Dissolved 
Oxygen 

mg/L 
pH 

Oxygen 
Reduction 
Potential 

mV 

G32-SD301 22.15 36382 34422 23.02 8.6 8.16 287.9 
G32-SD302 19.66 43062 38660 27.78 7.04 7.91 244.6 

G32-SD302-PIPE 23.19 36318 25066 22.96 9.17 8.23 214.2 
G32-SD303 22.71 37218 35571 23.6 8.58 8.1 313.1 
G32-SD304 21.41 43052 40077 27.89 8.14 7.95 164 

G32-SD304-PIPE 23.95 36260 35538 22.91 11.92 8.37 254.1 
G32-SD305        

G32-SD305-FR 21.45 42861 39965 27.64 8.55 8.02 202.9 
G32-SD305-PIPE 23.68 36962 36032 23.41 9.79 8.18 320.5 

G32-SD306        
G32-SD306-FR 21.73 36745 34428 23.26 9.67 8.11 296.6 

G32-SD306-PIPE 23.64 36939 35952 23.4 9.91 8.2 318.8 
G32-SD307 22.32 38220 36267 24.31 8.68 8.09 305.8 
G32-SD308 20.56 42857 39190 27.96 7.66 7.95 262.0 

G32-SD308-PIPE 23.19 36348 35099 22.99 9.39 8.23 229.6 
G32-SD309        

G32-SD309-FR 21.75 36821 34537 23.34 10.06 8.19 295.9 
G32-SD309-PIPE 23.74 37112 36224 23.51 12.63 8.36 304.4 

G32-SD310 22.31 38691 36695 24.63 8.65 8.12 200.7 
G32-SD310-PIPE 23.73 36712 35820 23.23 9.84 8.09 278.1 

G32-SD311 22.07 36289 34265 22.96 7.59 8.03 323.1 
G32-SD312 21.96 39156 36914 24.97 7.24 8.04 185.9 
G32-SD313 20.24 42943 38980 27.66 7.58 7.96 235 

G32-SD313-PIPE 23.02 36181 34797 22.87 9.75 8.23 222.1 
G32-SD314 22.27 37491 35535 23.8 8.59 8.1 317.9 
G32-SD315 22.31 38539 36568 24.54 9.03 8.14 314.1 
G32-SD316 21.65 39228 36717 25.03 6.66 7.99 218 
G32-SD317 22.29 38783 36776 24.71 8.22 8.12 252.2 

 

Species Observed:  Table 4. lists species identified throughout the study area.  Weiss (1995) and Martinez 

(1994) were used for scientific nomenclature and to confirm identifications.  The presence of many 

species was dependent upon the presence of eelgrass (Zostera marina) or rocky substrate.  Mussels 

(Mytilus edulis) were observed in the rockier area of the site and on the bottom offshore (north) of the 

former rigging platform near Stations 312 and 316.  Other species predominately observed in rocky areas 

included several species of algae, lobsters (Homarus americanus; Photo GS32-SD303L, Page A5), purple 

sea urchins (Arbacia punctulata) and several species of crabs.  In the eelgrass beds, quahogs (Mercenaria 
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mercenaria) were the dominant shellfish.  A soft shell clam (Mya arenaria) was found at one location.  

Hairy sea cucumbers (Sclerodactyla briareus) were found exclusively within the eelgrass beds.   

 
Several species of fish including cunner (Tautogolabrus adspersus), tautog (Tautog onitis), scup 

(Stenotomus chrysops), striped bass (Morone saxatilis), summer flounder (Paralichthys dentatus), winter 

flounder (Pleuronectes americanus), menhaden (Brevoorita tyrannus), and silversides (Menidia sp.) were 

observed in the study area.  A snowy grouper (Epinephelus niveatus), occasionally observed during late 

summer and fall in the Narragansett Bay area, was observed at Station 303 (Photo GS32-SD303G, Page 

A5).   

 
The eelgrass was limited to a narrow band on each side of the island.  The limits of the eelgrass beds are 

depicted on the accompanying maps (Figure 1, 2, and 3).  Additional information regarding the eelgrass 

beds are provided in Section 2.1.4.  

 
TABLE 4.  Species Observed 

Common Name Scientific Name Specific Location Notes 
eelgrass Zostera marina eelgrass beds  
quahog Mercenaria mercenaria finer sediment  

soft shell clam Mya arenaria 1 location  
blue mussel Mytilus edulis rocky areas  

northern lacuna Lacuna vincta Eelgrass beds On blades 
tautog Tautog onitis   
cunner Tautogolabrus adspersus   
scup Stenotomus chrysops rigging platform  

striped bass Morone saxatilis rigging platform  
summer flounder Paralichthys dentatus east side  
winter flounder Pleuronectes americanus sand substrate juvenile 
snowy grouper Epinephelus niveatus Station 303 juvenile 

Atlantic menhaden Brevoorita tyrannus   
silversides Menidia sp.   
junk worm Diopatra cuprea   

purple sea urchins Arbacia punctulata Rocky areas  
common sea star Asterias forbesi   

hairy sea cucumber Sclerodactyla briareus Eelgrass beds  
lobster Homarus americana rocky areas  

spider crab Libinia emarginata   
green crab Carcinus maenas rocky areas  
hermit crab Pagurus sp. rocky areas  

 
 
SOW 2.1.2 Collect Sediment Samples 
 
Sediment samples were collected at each station in accordance with the SOW.  Most samples were 

collected by manually inserting a plastic core liner into the sediment to the target depth (6 or 12 inches) or 
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refusal.  Once in place, the top core cap was installed creating a vacuum in the liner and the liner was 

removed from the sediment carefully to avoid loss of sediment from the liner bottom.  The bottom was 

then capped and transferred to the surface.  All samples were transferred to TtNUS personnel within 

minutes of collection along with depth of penetration values and other remarks.   

 
In locations where refusal was encountered, the target depth was attempted in several locations using an 

AMS stainless steel core sampler modified for underwater use.  Refusal was still encountered at similar 

depth due to large rocks near the surface of the sediment.  At locations where the target depth was not 

attained, sediment was sampled as deep as possible and multiple samples were collected to provide the 

required sample volume.  In locations of minimal penetration (< 2 inches) sediment was collected by 

pushing the core liner through the sediment at an angle.  All sampling equipment was decontaminated in 

accordance with the SOW Section 2.3 prior to use and re-use.   

 
SOW 2.1.3 Biota Sample Collection 
 
Biota was collected at each of the stations indicated in the SOW and at the field-revised stations and pipe 

discharge locations.  Quahogs were collected at most locations.  Mussels were collected at rocky stations 

nearshore and at Station 312.  Quahogs were collected by hand by digging and fanning sediment to 

expose the shellfish.  All shellfish were collected as close as possible to each station and no more than 10 

to 15 feet from a station anchor.  All biota samples were transferred to TtNUS personnel in labeled mesh 

bags.   

 
SOW 2.1.4 Non-Invasive Eelgrass Survey 
 
The outline of eelgrass beds encountered during the scouting tasks were mapped within the study areas.  

A narrow band of eelgrass, 70 to 90 feet at widest, was encountered on both sides of the island.  The 

outline was delineated using a combination of standard monitoring techniques, adapted for the conditions 

at the site (Fonseca and others, 1998; Short and others, 2002; and Kirkman, 1990).  Weighted buoys were 

placed every 20 to 40 feet along the onshore and offshore extents of the eelgrass as determined by divers 

swimming shore-perpendicular transects.  Buoy locations were recorded using a Trimble Pro XR DGPS 

and post-corrected to achieve at least 1 to 3 meter accuracy.  Buoy lines were held tight above the 

weighted anchors or the inflatable boat manually held in place by standing in shallow water.  Both the 

east and west side eelgrass beds continued to the south outside of the scouting study area.  The west side 

eelgrass bed also extended north of the study area.  Continuous eelgrass coverage was also observed 

within at least 25 feet around both Stations 301 and 311.   No eelgrass was observed at Station 303 or 
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314.  The extent of eelgrass beds are shown in the accompanying maps (Figure 1, 2, and 3).  A geo-

referenced ESRI ArcMap™ shapefile (*.shp) is included on the accompanying data CD-ROM (back 

pocket).   

 
The eelgrass bed edge was, for the most part, rather distinct.  Eelgrass coverage was typically greater than 

80 percent as visually estimated using a Braun-Blanquet Cover Abundance Scale (Braun-Blanquet, 1932) 

and Seagrass percentage cover photo guide (Short and others, 2002).     
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 DATA FROM SEDIMENT GRAIN SIZE ANALYSIS 

























































































































































APPENDIX F 
 

ANALYTICAL DATA (RESULTS AND STATISTICAL SUMMARIES) 
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SOIL SAMPLE ANALYTICAL DATA 





























































































































APPENDIX F-2 
 

GROUNDWATER SAMPLE ANALYTICAL DATA 

































































APPENDIX F-3 
 

SEDIMENT SAMPLE ANALYTICAL DATA 











































































































































































APPENDIX F-4 
 

BIOTA SAMPLE ANALYTICAL DATA 







































TABLE F-4D
REFERENCE SHELLFISH DATA:

BLUE MUSSEL ANALYSIS BY NOAA, MUSSEL WATCH PROGRAM 1987-2003
RHODE ISLAND LOCATIONS

SITE_ YEAR SAMPLEID_ LAB_ Silver Aluminum Arsenic Cadmium Chromium Copper Iron Mercury MangansesNickel Lead Antimony Selenium Silicon Tin Zinc
Block Island 1987 AAC254 BATT 0.113 400 14 0.79 1 10 450 0.12 18 1.4 1.2 0 3 3500 0.09 99
Block Island 1987 AAC255 BATT 480 12 0.69 0.94 11 490 0.11 21 1.5 1.1 0 3.6 3900 0.06 88
Block Island 1987 AAC256 BATT 270 15 0.75 0.71 11 380 0.1 12 1.1 1.2 0 3.5 1600 0.11 78
Block Island 1988 AAI295 BATT 0.183 62 14 0.82 0.63 10 180 0.09 1.8 1.4 3.4 0.29 99
Block Island 1988 AAI296 BATT 70 13 0.8 0.64 9.5 240 0.07 1.7 1.4 2.6 0.26 89
Block Island 1988 AAI297 BATT 75 15 0.86 0.82 12 260 0.08 1.8 1.5 2.5 0.27 95
Block Island 1989 AAJ809 BATT 0.05 120 15 0.64 0.63 8.3 210 0.12 1.3 0.79 1.4 0.11 92
Block Island 1989 AAJ810 BATT 43 15 0.78 0.58 8.1 220 0.12 1.3 0.77 0 0.12 96
Block Island 1989 AAJ811 BATT 130 14 0.61 0.54 8.3 180 0.11 1.2 0.84 0 0.11 77
Block Island 1990 MW0004526 BATT 0.066 156 14.81 0.76 0.55 7.31 300 0.05 12.6 2.19 1.38 0.02 2.09 830 0.22 100
Block Island 1990 MW0004527 BATT 156 16.43 0.86 0.77 7.89 310 0.03 15.6 2.49 1.44 0.01 2.35 1200 0.26 110
Block Island 1990 MW0004528 BATT 163 14.9 0.86 0.73 6.73 320 0.07 13.1 2.3 1.4 0.02 2.39 1600 0.3 110
Block Island 1991 MW0005835 BATT 0.066 420 21 1.4 1.8 7.6 380 0.17 14 2.1 1.8 0.05 3.2 1100 0.13 110
Block Island 1991 MW0005836 BATT 230 22 1.3 1.5 8.2 430 0.19 13 2.6 1.9 0.06 2.3 990 0.13 120
Block Island 1991 MW0005837 BATT 190 23 1.4 1.4 8.3 420 0.2 16 2.6 1.9 0.03 2.4 750 0.09 110
Block Island 1992 MW006044 BATT 0.092 286.67 18 0.77 3.27 6.9 460 0.16 0.16 1.44 1.01 0.03 2.9 2200 0.04 62
Block Island 1993 MW008113 BATT 0 41.73 16 0.93 1.41 7.7 310 0.14 7.8 1.36 0.95 0 3.28 0 0 92.5
Block Island 1995 K9573 GERG 0.074 426.6045 14.209 1.332478 1.921 8.641468 2314.99 0.175203 26.09927 2.068715 2.362807 4.956 0.159972 169.034
Block Island 1996 K10025 GERG 0.095 183 12.5 1.1 0.73 6.8 364 0.12 19.5 1.2 1.1 4.9 0.26 76
Block Island 1997 K10357 GERG 0 171 15.5 1.44 1.12 13.9 407 0.174 13 1.5 1.4 4.09 0.01 121
Block Island 1999 K11186 GERG 0.077 375 9.01 1.39 1.78 9.66 431 0.114 15.4 1.37 1.43 3.65 0 113
Block Island 2001 NST0841 TDIB 2.6 24.9 12.6 0.085 0.132 0.503 67.6 0.079 0.926 0.081 1.05 3.97 0.172 7.31
Block Island 2003 NST1117 TDIB
Dyer Island 1986 AAA134 BATT 430 11 1.9 1.8 14 560 0.11 64 3.4 5.8 0 2 2500 0.12 100
Dyer Island 1986 AAA135 BATT 320 9.6 2 1.6 15 500 0.14 54 3.3 6.2 0 2.8 2100 0.22 120
Dyer Island 1986 AAA133 BATT 0.201 470 11 1.8 2.2 14 750 0.15 63 3.5 6.4 0 3.5 3400 0.17 120
Dyer Island 1987 AAC242 BATT 0.312 710 12 1.5 2 18 930 0.16 110 3.9 6.5 0.28 4 3000 0.28 100
Dyer Island 1987 AAC243 BATT 580 11 1.4 2 16 820 0.16 93 4 6.1 0 3 2300 0.08 110
Dyer Island 1987 AAC244 BATT 660 12 1.4 2 17 890 0.16 96 3.8 6 0 2.9 3100 0.16 94
Dyer Island 1988 AAI060 BATT 0.181 860 10 0.83 3.3 14 1400 0.09 3.3 7.2 2.7 0.12 110
Dyer Island 1988 AAI061 BATT 450 11 1.1 1.9 15 670 0.09 2.6 6.2 1.9 0.18 120
Dyer Island 1988 AAI062 BATT 320 10 0.87 1.4 13 580 0.07 1.8 4.9 2.5 0.16 110
Dyer Island 1989 AAJ796 BATT 0.169 320 14 1.3 2.7 15 850 0.17 3.5 6.4 1.3 0.36 140
Dyer Island 1989 AAJ797 BATT 370 14 1.3 2.4 13 730 0.17 3.8 5.4 2 0.35 130
Dyer Island 1989 AAJ798 BATT 640 10 1.2 2 12 570 0.16 3.5 4 2.7 0.29 120
Dyer Island 1990 MW0004529 BATT 0.143 464 8.73 0.93 1.64 11.15 520 0.05 22.9 3.48 4.57 0.02 2.32 1900 0.29 120
Dyer Island 1990 MW0004530 BATT 432 8.93 1.01 1.36 11.31 530 0.07 26.1 3.35 5.14 0.04 2.45 2100 0.52 130
Dyer Island 1990 MW0004531 BATT 461 8.45 0.93 1.57 10.19 520 0.06 29.9 3.74 4.67 0.04 2.33 1700 0.34 120
Dyer Island 1993 MW008112 BATT 0.082 73.73 18 1.47 1.61 8.74 300 0.12 8.7 2.26 2.8 0 3.53 0 0 82.9
Dyer Island 1994 MW009106 BATT 0.16 390 11.79 0.75 1.42 10.54 540 0.1 16.8 1.43 2.18 0.01 1.93 4400 0.11 77.6
Dyer Island 1995 K9569 GERG 0.171 177.2825 11.532 1.045298 1.797 8.442025 558.104 0.134255 17.19838 1.474368 2.067699 3.265 0.198852 88.953
Dyer Island 1997 K10340 GERG 0 82 15.8 1.18 0.9 13.9 264 0.141 7.4 1.4 1.9 3.09 0.01 94
Dyer Island 1999 K11191 GERG 0.156 624 10.5 1.35 1.81 10.5 864 0.168 22.8 2.32 2.26 3.33 0 82.8
Dyer Island 2001 NST0843 TDIB 5.26 333 7.68 1.41 1.67 7.3 1040 0.152 44.8 1.66 2.96 3.74 1.52 78.3
Dyer Island 2003 NST1120 TDIB

Metals (mg/kg dry)
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TABLE F-4D
REFERENCE SHELLFISH DATA:

BLUE MUSSEL ANALYSIS BY NOAA, MUSSEL WATCH PROGRAM 1987-2003
RHODE ISLAND LOCATIONS

SITE_ YEAR SAMPLEID_ LAB_ Silver Aluminum Arsenic Cadmium Chromium Copper Iron Mercury MangansesNickel Lead Antimony Selenium Silicon Tin Zinc
Metals (mg/kg dry)

Dutch Island 1986 AAA137 BATT 250 12 1.4 0.89 11 320 0.09 28 3.2 2.8 0 2.8 920 0.15 91
Dutch Island 1986 AAA138 BATT 220 11 1.2 0.81 11 280 0.09 29 3.4 2.8 0 2.2 0 0.14 95
Dutch Island 1986 AAA136 BATT 0.149 300 11 1.2 1 11 370 0.09 35 3.5 3 0 2 1000 0.13 92
Dutch Island 1987 AAC251 BATT 0.339 410 10 1 1.6 11 400 0.11 23 4.6 2.8 0 2.8 1800 0.22 92
Dutch Island 1987 AAC252 BATT 550 12 1 1.9 14 580 0.11 38 4.3 2.5 0 2.6 1900 0.21 95
Dutch Island 1987 AAC253 BATT 560 12 1.1 2 15 640 0.11 48 4.2 2.7 0 2.8 2800 0.16 94
Dutch Island 1989 AAJ793 BATT 0.117 560 13 1 1.9 11 1200 0.15 4.2 2.2 2.8 0.27 120
Dutch Island 1989 AAJ794 BATT 490 11 1 1.9 9.6 1400 0.14 4.3 3.7 1.7 0.25 120
Dutch Island 1989 AAJ795 BATT 480 14 0.9 2 13 1300 0.15 4.7 2 2.4 0.3 120
Dutch Island 1991 MW0005826 BATT 0.099 270 14 1.4 1.4 9.5 550 0.17 15 2.8 3.6 0.04 2.9 1100 0.28 120
Dutch Island 1991 MW0005827 BATT 330 15 1.6 1.6 9.5 490 0.17 16 3.8 3.6 0.03 3.1 2000 0.24 140
Dutch Island 1991 MW0005828 BATT 620 13 1.5 1.8 9.5 600 0.16 19 3.8 3.5 0.04 3 2000 0.23 150
Dutch Island 1992 MW006128 BATT 0.111 180 12.24 1.14 1.32 7.94 470 0.14 15 2.13 2.15 0.03 2.52 960 0.11 110
Dutch Island 1993 MW008111 BATT 0.208 120 14 1.07 1.41 10.6 580 0.15 11 1.96 3 0 4.25 4400 0 92.9
Dutch Island 1994 MW009105 BATT 0.12 330 13.29 0.05 1.4 8.7 840 0.11 14.3 2.48 2.28 0.02 2.88 3100 0.1 95
Dutch Island 1995 K9567 GERG 0.124 708.7175 12.952 1.057036 2.087 8.762325 1068.073 0.14719 24.84502 2.271117 3.259698 3.836 0.252643 112.544
Dutch Island 1996 K10023 GERG 0.4 354 12.5 0.95 1.3 7 601 0.12 26.6 1.6 1.6 3.5 0.08 64
Dutch Island 1997 K10355 GERG 0 538 13.2 1.04 1.74 13.4 821 0.157 15 2.1 2.4 3.26 0.01 92
Dutch Island 1999 K11122 GERG 0.108 2320 11.1 1.44 3.35 10.6 2120 0.067 35.7 3.58 2.98 4.05 0 111
Dutch Island 2001 NST0840 TDIB 2.99 130 12.8 1.09 1.01 6.95 307 0.09 16.1 1.34 1.17 3.29 0 88.6
Dutch Island 2003 NST1118 TDIB
Patience Island 1989 AAJ800 BATT 190 8.6 1.3 0.74 14 240 0.1 2.5 2 1.8 0.18 110
Patience Island 1989 AAJ801 BATT 130 7.1 1.7 0.86 13 200 0.11 2.3 2.6 2 0.16 100
Patience Island 1989 AAJ799 BATT 0.482 230 7.4 1.6 0.81 14 190 0.1 2.5 1.7 2.6 0.15 110
Patience Island 1990 MW0004523 BATT 0.211 145 6.77 1.05 1.05 7.63 200 0.06 13 3 1.73 0.02 2.31 0 0.85 89.4
Patience Island 1990 MW0004524 BATT 140 7.37 1.08 0.97 9.74 200 0.08 11.6 3.15 1.83 0.03 2.39 510 0.69 91.6
Patience Island 1990 MW0004525 BATT 109 7.75 1 1.09 9.81 210 0.09 12.7 2.84 1.74 0.02 2.37 0 0.72 94.6
Patience Island 1991 MW0005832 BATT 0.466 53 11 1.4 1.4 13 230 0.09 14 2.2 2.6 0.03 2.4 600 0.15 100
Patience Island 1991 MW0005833 BATT 53 10 1.4 1.5 16 200 0.1 10 2.2 2.9 0.03 2 590 0.17 110
Patience Island 1991 MW0005834 BATT 58 9.5 1.2 1.4 14 240 0.1 11 2 2.3 0.03 2.3 570 0.14 88
Patience Island 1992 MW006045 BATT 0.456 70 11.02 1.54 1.4 9.87 250 0.11 12 2.99 2.53 0.04 3.27 620 0.15 90
Patience Island 1993 MW008110 BATT 2.394 100 14 1.77 2.11 32.6 360 0.14 9.4 2.66 5 0 3.27 0 0.2 120
Patience Island 1995 K9571 GERG 0.173 307.5073 11.091 1.20384 1.612 9.518082 2441.754 0.126536 50.88238 2.228663 2.314149 2.994 0.334234 97.226
Patience Island 1996 K10035 GERG 0.186 105 12.2 1.3 1.4 7.1 428 0.13 23.9 1.5 1.7 3 0.32 72
Patience Island 1997 K10342 GERG 0 28 11.7 1.4 0.57 12.9 131 0.09 8 1.8 2 2.81 0.04 87
Patience Island 1999 K11196 GERG 0.479 203 9.51 1.89 1.64 10.8 367 0.202 12.1 2.48 2.62 1.5 0 83.5
Patience Island 1999 K11196 GERG 0.479 203 9.51 1.89 1.64 10.8 367 0.202 12.1 2.48 2.62 1.5 0 83.5
Patience Island 1999 K11198 GERG 2.53 335 7.23 0.541 0.58 11.4 643 0.101 31.8 1.16 1.11 1.83 0 49.4
Patience Island 2001 NST0847 TDIB 7.06 557 8.03 1.29 1.83 9.14 682 0.187 164 4.47 3.58 4 0.396 95.5
Patience Island 2001 NST0847 TDIB 7.06 557 8.03 1.29 1.83 9.14 682 0.187 164 4.47 3.58 4 0.396 95.5
Patience Island 2001 NST0848 TDIB 8.77 126 0 0 5.09 14.5 195 0.143 22.1 0 3.24 2.55 1.42 77.2
Patience Island 2003 NST1119 TDIB
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TABLE F-4D
REFERENCE SHELLFISH DATA:

BLUE MUSSEL ANALYSIS BY NOAA, MUSSEL WATCH PROGRAM 1987-2003
RHODE ISLAND LOCATIONS

SITE_ YEAR SAMPLEID_ LAB_
Block Island 1987 AAC254 BATT
Block Island 1987 AAC255 BATT
Block Island 1987 AAC256 BATT
Block Island 1988 AAI295 BATT
Block Island 1988 AAI296 BATT
Block Island 1988 AAI297 BATT
Block Island 1989 AAJ809 BATT
Block Island 1989 AAJ810 BATT
Block Island 1989 AAJ811 BATT
Block Island 1990 MW0004526 BATT
Block Island 1990 MW0004527 BATT
Block Island 1990 MW0004528 BATT
Block Island 1991 MW0005835 BATT
Block Island 1991 MW0005836 BATT
Block Island 1991 MW0005837 BATT
Block Island 1992 MW006044 BATT
Block Island 1993 MW008113 BATT
Block Island 1995 K9573 GERG
Block Island 1996 K10025 GERG
Block Island 1997 K10357 GERG
Block Island 1999 K11186 GERG
Block Island 2001 NST0841 TDIB
Block Island 2003 NST1117 TDIB
Dyer Island 1986 AAA134 BATT
Dyer Island 1986 AAA135 BATT
Dyer Island 1986 AAA133 BATT
Dyer Island 1987 AAC242 BATT
Dyer Island 1987 AAC243 BATT
Dyer Island 1987 AAC244 BATT
Dyer Island 1988 AAI060 BATT
Dyer Island 1988 AAI061 BATT
Dyer Island 1988 AAI062 BATT
Dyer Island 1989 AAJ796 BATT
Dyer Island 1989 AAJ797 BATT
Dyer Island 1989 AAJ798 BATT
Dyer Island 1990 MW0004529 BATT
Dyer Island 1990 MW0004530 BATT
Dyer Island 1990 MW0004531 BATT
Dyer Island 1993 MW008112 BATT
Dyer Island 1994 MW009106 BATT
Dyer Island 1995 K9569 GERG
Dyer Island 1997 K10340 GERG
Dyer Island 1999 K11191 GERG
Dyer Island 2001 NST0843 TDIB
Dyer Island 2003 NST1120 TDIB

PCB8 PCB18 PCB28 PCB44 PCB52 PCB66 PCB101 PCB105 PCB118 PCB128 PCB138 PCB153 PCB170 PCB180 PCB187 PCB195
0 1.9 6.1 6.7 13 16 7.7 0 18 0 15 28 0 2.9 0 0
0 2.3 5.7 5.5 11 13 7.7 0 16 0 16 25 0 3.2 4.9 0
0 2.8 4.9 7.4 12 12 9.2 0 12 0 18 27 0 2.5 5.6 0
7 5.9 0 1.9 1.3 2.6 2.4 3.4 7.2 4.1 11 11 3.7 2.7 6.3 0

5.4 8.1 7.2 4.5 5.7 2.3 0 2.4 7 2.7 9.9 8.9 3.3 2.8 6.1 0
6.4 8.1 1.5 3.1 2.6 2.3 1.4 2 6.7 2.3 8.9 8 2.6 2.3 5.3 0

0 0 0 1.5 0 0 6.3 0 6.1 5.1 9.9 12 6 8.6 5 0
0 0 0 1.6 0 0 5.6 0 5.7 5.2 9.7 9.9 5.7 8.1 4.6 5
0 0 0 0 0 0 4.9 0 5.7 5.8 9.5 11 5.8 8.6 5.1 0

0.74 0.09 1.04 0 2.12 1.2 3.13 0 5.16 0.93 8.68 11.31 2.85 5.3 2.16 0
0.18 0.24 1.43 0 2.74 1.31 3.31 0 4.95 0.97 9.11 11.02 3.22 5.3 1.99 0

0 0.31 2.57 1.1 2.61 2.06 4.51 0 5.41 0.96 8.54 11.98 6.58 5.7 2.56 0
0 0 0 0 0 0 0.09 0.27 2.13 0 7.01 6.34 0 0 0 0
0 0 0 0 0 0 0 0 1.22 0 4.53 4.96 0 0 0 0
0 0 0 0 0 0 0 0.17 1.88 0 5.56 6.9 0 0 0 0

4.08 0 0 0 0.3 6.68 0.9 0.69 3.26 0 3.98 7.85 0.58 0.64 0.45 0
0 0.83 0.38 1.2 1.82 1.28 4.1 1.55 4.76 0.97 7.45 11.71 0 1.19 3.1 0
0 0.1551 1.0162 1.0384 2.1192 0.5007 3.3419 1.6313 5.0025 0 9.6769 13.0641 1.9778 1.9963 3.6996 0

1.63 1.65 0.47 2.68 2.84 4.73 4.51 1.14 5.18 1.37 7.86 10.95 1.73 3.6 3.11 0.03
1.92 1.58 0.61 1.66 1.01 1.23 3.41 1.66 4.36 0.94 7.18 9.94 0 2.5 3.63 0

1.425 0 1.015 1.407 5.341 1.873 5.369 1.559 4.834 0.846 7.106 10.433 0 2.308 3.399 0
0.854 0.512 0.256 0.427 0 0.683 2.049 0.427 1.964 0.256 3.074 5.38 0.512 0.683 1.537 0

0 0 0.309 0.427 1.718 0.683 3.009 0.95 3.169 0.608 5.293 10.041 1.611 0.651 2.657 0

0 0 10 16 30 36 22 0 25 7.3 53 92 7.6 18 21 0
0 0 6.2 8.5 12 17 12 0 18 0 31 44 2.8 9.1 13 0
0 0 4.8 6.9 14 19 14 0 20 0 36 48 5.3 11 14 0

19 13 2.3 2.3 4.4 3.3 6.3 2.6 12 3.9 19 20 6.9 7 11 0
13 26 2.7 2.7 5.8 8.3 5.6 2.7 11 3.4 20 20 5.6 6.5 11 0
14 11 2.4 5.1 1 7.7 4.4 2.4 9.6 3.3 14 16 5.5 5.4 9.8 0
4 0 0 2.6 2.5 4.9 17 0 20 6.7 40 61 7 13 18 3.2

3.9 0 0 2 0 5.3 18 0 22 7.4 44 66 6 12 19 3.4
5.3 0 0 4.2 2.8 4.3 17 0 19 7.6 37 60 3.6 11 18 3.7
1.2 0.97 3.07 5 9.27 5 23.01 4.31 18.11 3.91 32.45 46.12 2.37 5.7 14.06 0

1.37 0.86 3.06 5.6 10.46 5.05 21.21 3.99 17.84 3.81 32.02 45.28 2.09 5.3 14.26 0
1.28 0.97 2.37 4.6 8.97 3.55 18.43 2.56 15.55 3.38 27.47 39.29 2.13 3.6 12.03 0

0 0.69 0.77 2.31 4.54 4.62 17.75 9.76 20.59 4.42 35.48 52.55 2.26 5.97 17.59 0
0.88 1.76 2.89 6.35 5.59 18.33 3.37 17.46 3.18 31.79 38.95 2.54 4.38 14.5 0

0 0.6138 1.9769 4.6575 10.8365 5.4728 28.0711 6.0895 25.8422 4.4062 40.7236 68.7999 2.4832 24.389 15.0729 0
6.97 2.18 4.26 4.22 9.67 5.57 23.86 0 0 4.88 47.2 97.86 1.62 27.91 24.34 0.32

2.909 0 1.542 3.53 11.638 3.607 23.131 5.13 18.694 4.542 42.625 66.531 4.427 25.662 22.907 0
0 1.733 0.578 0 0 1.651 10.236 1.733 8.007 1.899 16.014 33.514 7.264 6.934 10.566 0
0 0.309 1.002 3.051 5.719 3.11 14.636 3.375 12.042 2.034 18.645 44.689 1.857 12.499 12.823 0.03

PCB Congeners (ug/kg dry)
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TABLE F-4D
REFERENCE SHELLFISH DATA:

BLUE MUSSEL ANALYSIS BY NOAA, MUSSEL WATCH PROGRAM 1987-2003
RHODE ISLAND LOCATIONS

SITE_ YEAR SAMPLEID_ LAB_
Dutch Island 1986 AAA137 BATT
Dutch Island 1986 AAA138 BATT
Dutch Island 1986 AAA136 BATT
Dutch Island 1987 AAC251 BATT
Dutch Island 1987 AAC252 BATT
Dutch Island 1987 AAC253 BATT
Dutch Island 1989 AAJ793 BATT
Dutch Island 1989 AAJ794 BATT
Dutch Island 1989 AAJ795 BATT
Dutch Island 1991 MW0005826 BATT
Dutch Island 1991 MW0005827 BATT
Dutch Island 1991 MW0005828 BATT
Dutch Island 1992 MW006128 BATT
Dutch Island 1993 MW008111 BATT
Dutch Island 1994 MW009105 BATT
Dutch Island 1995 K9567 GERG
Dutch Island 1996 K10023 GERG
Dutch Island 1997 K10355 GERG
Dutch Island 1999 K11122 GERG
Dutch Island 2001 NST0840 TDIB
Dutch Island 2003 NST1118 TDIB
Patience Island 1989 AAJ800 BATT
Patience Island 1989 AAJ801 BATT
Patience Island 1989 AAJ799 BATT
Patience Island 1990 MW0004523 BATT
Patience Island 1990 MW0004524 BATT
Patience Island 1990 MW0004525 BATT
Patience Island 1991 MW0005832 BATT
Patience Island 1991 MW0005833 BATT
Patience Island 1991 MW0005834 BATT
Patience Island 1992 MW006045 BATT
Patience Island 1993 MW008110 BATT
Patience Island 1995 K9571 GERG
Patience Island 1996 K10035 GERG
Patience Island 1997 K10342 GERG
Patience Island 1999 K11196 GERG
Patience Island 1999 K11196 GERG
Patience Island 1999 K11198 GERG
Patience Island 2001 NST0847 TDIB
Patience Island 2001 NST0847 TDIB
Patience Island 2001 NST0848 TDIB
Patience Island 2003 NST1119 TDIB

PCB8 PCB18 PCB28 PCB44 PCB52 PCB66 PCB101 PCB105 PCB118 PCB128 PCB138 PCB153 PCB170 PCB180 PCB187 PCB195
PCB Congeners (ug/kg dry)

0 0 5.3 6.9 14 17 9.6 0 11 0 23 39 1.6 5.7 9.2 0
0 0 6.4 4.5 9 15 11 0 17 0 31 35 3.8 6.7 9.3 0
0 0 3.4 5.2 8.7 14 11 0 15 0 24 34 1.8 6.5 9.3 0
3 0 0 1.5 0 4 12 0 14 6.2 25 37 4 10 10 2.7
3 0 0 0 2.4 3.8 11 0 12 6 22 30 3.9 9.2 8.5 2.9

3.8 0 0 1.4 3.4 5.6 16 0 18 7.1 30 43 4.9 11 11 2.8
0 0 0 0 1.33 1.37 9.09 1.22 8.75 1.15 18.83 25.89 0 2.24 7.13 0
0 0 0 1.64 2.14 0.79 8.01 1.24 9.8 1.1 17.52 24.39 0 2.59 6.68 0
0 0 0 0.23 1.29 0.53 6.79 0.68 6.46 0.65 15.31 21.43 0 1.36 5.41 0

7.48 0 0 0.28 2.22 5.1 11.32 4.84 12.55 2.27 23.63 31.79 1.65 3.28 9.64 0
0 0.83 1.24 1.99 4.09 3.72 14.94 9.95 18.44 3.55 32.55 45.27 2.02 4.54 14.36 0

0.51 0.86 2.01 3.26 3.31 10.91 1.91 11.47 2.31 22.78 24.86 0.83 1.9 8.87 0
0 0.883 1.9528 2.9479 6.3457 4.1353 17.5061 4.5008 20.2425 2.6594 28.6628 47.087 1.2218 10.1818 9.6712 0

4.65 1.67 2.16 3.42 5.17 8.66 10.6 2.11 12.25 2.47 21.68 30.21 3.28 8.51 9.33 0.11
9.77 0 2.59 3.66 5.06 4.96 14.13 4.93 16.76 2.96 23.72 35.06 0.98 13.69 11.27 0.22

0.567 0 0.985 4.656 14.506 2.196 7.661 16.371 10.556 3.31 16.089 7.623 0.486 4.301 10.345 0
0 1.857 1.857 1.238 3.45 2.034 5.395 1.061 4.865 0.973 8.137 14.948 0.796 1.857 4.334 0
0 0 0.667 1.45 3.029 1.754 8.443 1.567 7.999 1.204 12.63 26.008 2.538 3.462 6.561 0

9.5 0 4.1 3.6 7.7 4.1 21 5.1 17 3.2 27 35 8.3 14 11 0
12 0 4.2 5.2 8.4 2 19 5.6 17 3.4 25 35 8.4 15 12 0
13 0 5.6 5.9 15 4.6 26 5.4 21 4.1 31 43 12 20 14 0

6.06 5.2 5.6 9.3 15.79 4.75 22.09 4.52 17.16 3.22 25.99 34.56 2.76 23 11.88 0
6.75 6.5 5.42 10 18.98 7.31 29.3 4.93 21.83 2.94 30.5 43.81 4.31 24 15.09 0
6.19 6.3 5.1 11 20.99 6.83 29.9 4.71 22.86 2.96 31.18 44.79 4.13 24 14.51 0
0.75 0.53 1.88 1.78 6.03 4.32 12.62 1.87 8.09 0 12.08 18.97 0 3.23 4.59 0
0.79 0.69 1.78 2.23 5.81 7.22 12.1 1.31 7.46 0 11.52 17.53 0 2.99 4.04 0
0.74 0.73 1.98 2.17 5.87 3.8 12.3 1.99 8.02 0.01 11.38 17.75 0 3.11 4.33 0

12.57 0 1.35 0 3.23 7.19 21.71 5.1 19.6 2.03 30.45 52.78 5.58 9.15 15.59 0
0 0.83 1.68 2.6 4.82 4.54 18.65 9.07 22.78 4.22 35.99 53.44 2.22 9.41 17.26 0
0 0.7368 2.9051 4.9736 11.3483 6.8983 27.4941 6.7238 29.4454 3.4076 36.6991 59.9607 2.0559 21.2651 14.1373 0

14.46 4.98 3.24 6.16 8.59 16.59 22.69 5.2 23.53 3.96 33.93 51.63 3.6 22.07 16.97 0.34
11.61 2.28 4.34 4.76 6.18 5.78 19.45 7.65 18.9 3.45 26.41 39.85 1.37 30.3 13.41 0.3
2.327 0.675 1.341 3.594 13.389 4.262 21.547 5.438 20.458 3.735 32.039 50.93 3.793 24.354 18.701 0
2.327 0.675 1.341 3.594 13.389 4.262 21.547 5.438 20.458 3.735 32.039 50.93 3.793 24.354 18.701 0

45.881 8.204 2.52 3.788 15.666 6.954 26.517 4.501 28.688 2.335 23.263 44.622 2.653 11.105 16.465 0.152
0 0.487 0.812 1.704 4.464 1.38 6.574 1.055 5.032 0.974 9.577 17.368 1.38 5.681 6.655 0
0 0.487 0.812 1.704 4.464 1.38 6.574 1.055 5.032 0.974 9.577 17.368 1.38 5.681 6.655 0
0 1.329 1.218 1.993 5.425 2.879 13.84 1.439 13.065 0.554 9.743 20.926 1.993 1.882 6.643 0
0 0 0 1.471 8.732 5.423 12.703 2.132 17.593 1.728 10.681 29.689 0 4.559 8.897 0
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TABLE F-4D
REFERENCE SHELLFISH DATA:

BLUE MUSSEL ANALYSIS BY NOAA, MUSSEL WATCH PROGRAM 1987-2003
RHODE ISLAND LOCATIONS

SITE_ YEAR SAMPLEID_ LAB_
Block Island 1987 AAC254 BATT
Block Island 1987 AAC255 BATT
Block Island 1987 AAC256 BATT
Block Island 1988 AAI295 BATT
Block Island 1988 AAI296 BATT
Block Island 1988 AAI297 BATT
Block Island 1989 AAJ809 BATT
Block Island 1989 AAJ810 BATT
Block Island 1989 AAJ811 BATT
Block Island 1990 MW0004526 BATT
Block Island 1990 MW0004527 BATT
Block Island 1990 MW0004528 BATT
Block Island 1991 MW0005835 BATT
Block Island 1991 MW0005836 BATT
Block Island 1991 MW0005837 BATT
Block Island 1992 MW006044 BATT
Block Island 1993 MW008113 BATT
Block Island 1995 K9573 GERG
Block Island 1996 K10025 GERG
Block Island 1997 K10357 GERG
Block Island 1999 K11186 GERG
Block Island 2001 NST0841 TDIB
Block Island 2003 NST1117 TDIB
Dyer Island 1986 AAA134 BATT
Dyer Island 1986 AAA135 BATT
Dyer Island 1986 AAA133 BATT
Dyer Island 1987 AAC242 BATT
Dyer Island 1987 AAC243 BATT
Dyer Island 1987 AAC244 BATT
Dyer Island 1988 AAI060 BATT
Dyer Island 1988 AAI061 BATT
Dyer Island 1988 AAI062 BATT
Dyer Island 1989 AAJ796 BATT
Dyer Island 1989 AAJ797 BATT
Dyer Island 1989 AAJ798 BATT
Dyer Island 1990 MW0004529 BATT
Dyer Island 1990 MW0004530 BATT
Dyer Island 1990 MW0004531 BATT
Dyer Island 1993 MW008112 BATT
Dyer Island 1994 MW009106 BATT
Dyer Island 1995 K9569 GERG
Dyer Island 1997 K10340 GERG
Dyer Island 1999 K11191 GERG
Dyer Island 2001 NST0843 TDIB
Dyer Island 2003 NST1120 TDIB

PCB206 PCB209 OPDDE PPDDE OPDDD PPDDD OPDDT PPDDT ALDRIN ALPHACH TNONCHL DIELDRIN HEPTACH HEPTAEPOHEXACHL LINDANE
0 0 5.2 14 0 22 0 3.1 0 6.3 3.8 10 0 2.7 0.51 1.5
0 0 0 14 0 16 0 2.6 0 5.7 4.1 9.5 0 3.4 0.46 1.9
0 0 0 12 0 13 0 1.5 0 5.7 4.3 8.3 0 1.7 0.62 2
0 0 0 6.7 5.6 4.5 0 3 5 4.7 4.4 3.6 2.8 1.9 0.44 1.1
0 0 0 7.4 0 3.8 0 4.2 5.7 3.6 5.6 3.6 2.8 2.2 0.53 1.2
0 0 0 6.9 0 3.1 0 3.3 5.7 2.2 4.4 4.3 2.2 1.7 0.31 1.7
0 0 0 6.1 1.3 0.77 0 0 0 6.4 3.4 3.2 0 0 3.7 0.67
0 0 0 4.9 1.3 0.51 0 0 0 6.3 3.3 2.7 0 0 3.5 0.73
0 0 0 5.4 1.2 0 0 0 0 5.9 3.1 1.9 0 0 3.7 0.78
0 0 0 6.17 0 3.39 2.09 3.06 0 4.09 3.66 4.89 0 2.2 0.51 3.8
0 0 0 4.63 0 3.29 1.99 2.41 0 4.17 3.8 4.36 0 2.1 0.52 4.5
0 0 0 6.06 0 3.55 2.59 2.7 0 4.43 3.79 4.93 0 1.9 0.32 3.8
0 0 0 4.87 0 0.61 0 0 0 0.22 0.15 1.21 0 0 0 1.33
0 0 0 4.06 0 0.5 0 0 0 0 0 0.97 0 0 0 0.99
0 0 0 4.99 0 0.87 0 0 0 0.16 0.21 1.24 0 0 0 0.57
0 0 0 5.14 0.46 2.16 0 0 0 0 0 1.78 0 0 0 0
0 0 0.93 4.79 1.41 2.3 1.74 1.15 0 2.08 2.27 3.61 0 0.42 0.26 0.8

0.1751 0 0.2065 4.8223 1.1413 1.4434 1.0894 0.8865 0.9223 1.1327 1.2962 1.3558 0 0.0957 0.2161 0.7262
0 0.32 0.13 4.56 1.02 1.75 1.06 0.98 0 2.11 2.19 2.45 0 0.58 0.19 0.91
0 0.34 0.22 3.71 0.89 1.5 0 2.24 0 1.46 1.44 2.08 0.33 0.09 0.25 0.34
0 0 0.676 4.508 0.644 0.92 0.424 0.744 0 1.663 2.545 0.991 0 0.19 0.506 0.174
0 0.085 0 1.793 0.598 0.683 0.256 0.342 0 1.025 0.854 1.025 0.085 0.256 0.085 0.171
0 0 0.309 3.372 2.145 0.96 1.216 1.686 0 0.982 0.886 1.131 0 0.267 0.213 0.288

21 0 0 0 0 0 7.2 15 5.8 0 0 0 0 0
0.61 0.88 0 4.4 0 0 0 0.43 0 0 0 2.3 2.3 1.9

0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2.4 0 28 0 28 0 9.9 4.9 12 7.1 22 2.5 10 1.3 2
0 0 0 17 0 23 0 5.8 0 6.7 4 13 0 1.9 0.55 0
0 0 0 20 0 23 0 6.8 0 7.7 4.6 15 0 2.5 0.74 0

1.7 1.8 0 11 0 5.6 0 3.1 0 2.6 6 5.7 2.7 0 1.9 2.2
1.7 0 0 11 4.9 7.2 0 5.6 0 3 5.6 6.5 2.5 0 0.77 2.6
1.7 0 0 10 0 4.6 0 3.8 0 2.8 5.6 4.7 2.6 0 0.77 2.4
3.6 3.7 0 14 0 0.55 1.8 2.2 0 5.3 4.3 2.6 0 0 4.6 0
3.5 4 0 15 0 1.6 2.4 0 0 4.5 2.8 0 0 0 5.1 0

4 4.7 0 17 0 0.59 2.5 5.2 0 6.6 4.4 7.1 0 0 5.1 0
0.43 0 1.1 17.03 1.5 8.26 4.5 4.41 0 9.47 7.54 13.37 1.2 2.3 0.29 3.1
0.39 0 1.2 16.85 1.33 7.65 4.42 4.12 0 8.88 7.32 12.28 1.2 2.3 0.42 2.9
0.36 0 1.2 15.93 1.34 7.58 4.28 4.18 0 8.76 6.97 14.24 1.4 2 0.49 3.5

0 0 1.54 93.2 7.69 21.1 13.44 40.76 0 7.15 7.15 12.56 0 0.54 0.2 0.63
0 0.9 1.07 41.66 4.96 10.73 0 24.11 0 6.04 4.74 20.65 0 0.27 0.51 0.98

0.2195 0.4231 0.8598 19.0625 4.1184 7.7599 3.8474 1.5075 6.364 6.259 6.9341 5.5896 0.2418 0.5904 0.2253 1.3655
0 0.68 0 16.66 4.01 8.3 3.09 6.48 0 5.69 4.91 8.93 0.56 0.53 0.63 0.52
0 0.964 0.726 15.571 2.239 2.439 0.193 4.111 0 4.616 4.423 3.838 0 0.231 0.347 0

0.083 0.083 0 4.623 1.321 1.816 1.073 1.156 0 1.899 1.568 2.807 0.165 0.413 0.165 0.165
0.074 0.088 0.162 11.04 2.506 2.388 1.076 0.84 0.147 3.331 2.181 3.213 0.162 0.295 0.265 0.354

Pesticides (ug/kg dry)
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TABLE F-4D
REFERENCE SHELLFISH DATA:

BLUE MUSSEL ANALYSIS BY NOAA, MUSSEL WATCH PROGRAM 1987-2003
RHODE ISLAND LOCATIONS

SITE_ YEAR SAMPLEID_ LAB_
Dutch Island 1986 AAA137 BATT
Dutch Island 1986 AAA138 BATT
Dutch Island 1986 AAA136 BATT
Dutch Island 1987 AAC251 BATT
Dutch Island 1987 AAC252 BATT
Dutch Island 1987 AAC253 BATT
Dutch Island 1989 AAJ793 BATT
Dutch Island 1989 AAJ794 BATT
Dutch Island 1989 AAJ795 BATT
Dutch Island 1991 MW0005826 BATT
Dutch Island 1991 MW0005827 BATT
Dutch Island 1991 MW0005828 BATT
Dutch Island 1992 MW006128 BATT
Dutch Island 1993 MW008111 BATT
Dutch Island 1994 MW009105 BATT
Dutch Island 1995 K9567 GERG
Dutch Island 1996 K10023 GERG
Dutch Island 1997 K10355 GERG
Dutch Island 1999 K11122 GERG
Dutch Island 2001 NST0840 TDIB
Dutch Island 2003 NST1118 TDIB
Patience Island 1989 AAJ800 BATT
Patience Island 1989 AAJ801 BATT
Patience Island 1989 AAJ799 BATT
Patience Island 1990 MW0004523 BATT
Patience Island 1990 MW0004524 BATT
Patience Island 1990 MW0004525 BATT
Patience Island 1991 MW0005832 BATT
Patience Island 1991 MW0005833 BATT
Patience Island 1991 MW0005834 BATT
Patience Island 1992 MW006045 BATT
Patience Island 1993 MW008110 BATT
Patience Island 1995 K9571 GERG
Patience Island 1996 K10035 GERG
Patience Island 1997 K10342 GERG
Patience Island 1999 K11196 GERG
Patience Island 1999 K11196 GERG
Patience Island 1999 K11198 GERG
Patience Island 2001 NST0847 TDIB
Patience Island 2001 NST0847 TDIB
Patience Island 2001 NST0848 TDIB
Patience Island 2003 NST1119 TDIB

PCB206 PCB209 OPDDE PPDDE OPDDD PPDDD OPDDT PPDDT ALDRIN ALPHACH TNONCHL DIELDRIN HEPTACH HEPTAEPOHEXACHL LINDANE
Pesticides (ug/kg dry)

0 11 0 22 0 0.82 0 7.3 3.6 7.2 0 1.3 0.9 14
4.6 3.8 0 17 0 2.8 4 5.2 3.7 8 0 0 1 18

0 13 0 21 0 0 7.9 11 7.6 4.7 2.3 4 0 13
0 0 0 14 0 13 0 3.6 0 7.1 4.2 11 0 2.5 0.66 2.6
0 0 0 17 0 0 0 3.8 0 5.3 4.3 10 0 1.9 0 0
0 0 0 16 0 18 0 3.4 0 7.1 4.9 12 0.49 1.8 0.41 1.3

2.6 2.7 0 12 0 0.73 1.4 2 0 5.4 4 0 0 0 4.9 0
2.8 2.8 0 9 0 0 0 1.4 0 4.4 2 0 0 0 5.4 0
2.9 2.8 0 15 0 0 0.47 1.7 0 5.9 3.1 9.5 0 0 5.4 0

0 0 0 9.27 0 2.09 0.43 0.48 0 2.64 2.63 7.46 0 0 0 0.87
0 0 0 8.88 0 1.53 0.02 0.92 0 2.26 2.46 7.37 0 0 0.22 1.07
0 0 0 7.94 0 1.43 0 0.51 0 1.83 2 6.49 0 0 0.35 0.93
0 0 0.3 13 2.68 5.83 0.87 0 0 3.14 3.21 8.92 0 0.34 0 2.14
0 0 0.7 17.98 4.47 7.38 3.22 2.47 0 4.97 4.35 8.99 0 0.41 0.22 0.49
0 0.4 0.47 11.65 2.63 4.15 0 1.64 0 3.17 2.88 9.53 0 0 0 0.71

0.1672 0.3076 0.6082 12.2551 2.6032 4.9017 2.6664 0.8777 2.2183 4.2736 4.8597 3.2107 0 0.5604 0.2307 1.1597
0 0.59 0.38 8.42 2.99 2.78 2.25 1.65 0 3.16 3.62 4.78 0.45 0.74 0.31 1
0 0.64 0.4 10.96 1.94 4.91 0 3.48 0 3.88 4.19 6.83 0.71 0.8 0.69 0.43
0 0.963 0 4.28 0.937 3.018 0 0 1.873 0.232 7.063 2.15 0 0 0.446 3.802

0.088 0.177 0 3.096 1.238 1.061 0.531 0.619 0 1.238 1.061 1.946 0.088 0.354 0.177 0.177
0 0 0.164 5.73 2.573 1.778 1.169 0.854 0 2.292 1.403 2.678 0 0.269 0.21 0.187
0 0 0 19 0.77 11 4 3 0 11 7.9 45 2 3.5 1.9 0
0 0 0 18 0.94 11 4.4 3.1 0 10 7.8 42 1.5 3 1.8 0
0 0 0 22 1 12 4.7 2.8 0 13 9.4 54 0 3.3 2 0

0.32 0 0.94 21.14 0.93 12.22 4.33 2.65 0 16.43 12.89 36.93 0 3 0.43 2.6
0.43 0 1.1 22.03 2.24 15.96 6.08 3.08 0 17.2 14.15 30.38 0 3.8 0.53 2.9
0.36 0 1 21.42 2.44 15.59 6.72 4.66 0 17.29 13.9 29.99 0 2.6 0.49 2.8

0 0 0 9.1 0 4.1 0 0 0 5.22 3.42 12.5 0 0 0.19 1.3
0 0 0.19 8.64 0 4.07 0 0.33 0 5.1 3.3 12.72 0 0 0.2 1.45
0 0 0.29 8.73 0 4.33 0 0 0 5.05 3.3 12.59 0 0 0.23 1.46
0 0 1.51 20.09 3.89 11.07 1.89 0 0 8.1 7.11 29.62 0 0.2 0 0
0 0 1.31 22.81 5.19 10.75 4.6 3.19 0 7.32 6.04 13.88 0 0.45 0.32 0.77

0.2178 0.3834 0.8085 19.3915 3.7762 7.6019 3.8717 1.4187 11.0522 7.1059 7.7236 6.8638 0.2849 0.5282 0.192 1.3317
0 0.98 0.66 18.54 5.04 7.16 3.38 2.05 0 7.38 6.3 10.35 1.31 0.94 0.39 2.03
0 0.91 0 15.49 3.47 7.51 1.85 5.48 0 6.73 5.29 11.62 0.85 0.79 0.74 0.58
0 0.975 0.517 14.53 2.721 3.028 1.239 3.171 0 5.162 4.641 3.625 0.261 0.26 0.449 0.346
0 0.975 0.517 14.53 2.721 3.028 1.239 3.171 0 5.162 4.641 3.625 0.261 0.26 0.449 0.346
0 0 1.388 19.433 4.289 5.163 3.064 2.207 0 5.659 4.357 8.959 0.194 0.257 0.246 12.725

0.081 0 0.243 3.733 1.217 1.461 0.568 0.812 0 1.867 1.38 2.597 0.162 0.243 0.243 0.243
0.081 0 0.243 3.733 1.217 1.461 0.568 0.812 0 1.867 1.38 2.597 0.162 0.243 0.243 0.243

0 0 0.775 8.304 2.768 4.097 1.218 1.218 0 1.993 1.218 4.207 0.332 0.111 0.111 0
0 0 0.662 12.39 2.831 4.43 1.82 0.165 0.257 1.967 1.121 5.993 0.423 0 0 0
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TABLE F-4D
REFERENCE SHELLFISH DATA:

BLUE MUSSEL ANALYSIS BY NOAA, MUSSEL WATCH PROGRAM 1987-2003
RHODE ISLAND LOCATIONS

SITE_ YEAR SAMPLEID_ LAB_
Block Island 1987 AAC254 BATT
Block Island 1987 AAC255 BATT
Block Island 1987 AAC256 BATT
Block Island 1988 AAI295 BATT
Block Island 1988 AAI296 BATT
Block Island 1988 AAI297 BATT
Block Island 1989 AAJ809 BATT
Block Island 1989 AAJ810 BATT
Block Island 1989 AAJ811 BATT
Block Island 1990 MW0004526 BATT
Block Island 1990 MW0004527 BATT
Block Island 1990 MW0004528 BATT
Block Island 1991 MW0005835 BATT
Block Island 1991 MW0005836 BATT
Block Island 1991 MW0005837 BATT
Block Island 1992 MW006044 BATT
Block Island 1993 MW008113 BATT
Block Island 1995 K9573 GERG
Block Island 1996 K10025 GERG
Block Island 1997 K10357 GERG
Block Island 1999 K11186 GERG
Block Island 2001 NST0841 TDIB
Block Island 2003 NST1117 TDIB
Dyer Island 1986 AAA134 BATT
Dyer Island 1986 AAA135 BATT
Dyer Island 1986 AAA133 BATT
Dyer Island 1987 AAC242 BATT
Dyer Island 1987 AAC243 BATT
Dyer Island 1987 AAC244 BATT
Dyer Island 1988 AAI060 BATT
Dyer Island 1988 AAI061 BATT
Dyer Island 1988 AAI062 BATT
Dyer Island 1989 AAJ796 BATT
Dyer Island 1989 AAJ797 BATT
Dyer Island 1989 AAJ798 BATT
Dyer Island 1990 MW0004529 BATT
Dyer Island 1990 MW0004530 BATT
Dyer Island 1990 MW0004531 BATT
Dyer Island 1993 MW008112 BATT
Dyer Island 1994 MW009106 BATT
Dyer Island 1995 K9569 GERG
Dyer Island 1997 K10340 GERG
Dyer Island 1999 K11191 GERG
Dyer Island 2001 NST0843 TDIB
Dyer Island 2003 NST1120 TDIB

MIREX NAPH MENAP2 MENAP1 BIPHENYLDIMETH ACENTHY ACENTHE TRIMETH FLUOREN PHENANT ANTHRA MEPHEN1 FLUORAN PYRENE BENANTH
0.33 46 17 0 0 0 0 0 0 42 0 0 63 11 0
0.32 14 0 0 0 0 0 0 0 44 0 0 50 0 0
0.44 0 0 0 0 0 0 0 0 53 0 0 74 0 0
2.2 160 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3.1 200 88 41 0 0 0 0 0 0 0 0 0 0 0 0
2.3 110 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 18 0 0 28 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 18 0 0 0 0 0
0 10.29 7.89 5.31 0 0 0 0 0 5.35 18.73 0 3.9 23 8.43 4
0 10.26 8.85 6.23 4.13 0 0 0 0 4.35 19.36 2.44 3.37 27 11.81 5.34
0 9.62 8.24 4.95 5.9 0 0 0 0 5.44 21.76 2.6 3.73 31.63 13.25 5.52
0 9.42 14.1 6.16 3.17 4.66 0.84 1.77 1.99 4.56 17.65 1.49 2.35 26.86 9 1.95
0 11.81 13.57 6.42 2.61 4.49 0.68 1.38 1.75 4.27 14.76 1.64 2.07 22.09 7.46 1.55
0 15.63 13.06 5.9 3.09 4.34 0.77 1.71 1.71 4.4 17.7 1.58 2.4 25.18 8.75 1.61
0 33.03 25.3 19.77 14.18 9.89 2.09 2.89 4.36 8.5 29.02 2.89 6.51 26.48 10.97 3.24
0 4.58 3.8 2.01 2.82 2.68 0 0 1.26 5.12 21.87 0.82 3.97 36.03 7.54 0

0.1786 35.52 8.06 1.46 6.78 4.03 3.64 2.54 4.15 4.39 19.61 5.29 6.05 27.01 13.92 3.22
0.64 9.2 4.7 4.1 2.9 2.3 1.6 2.7 5.9 6.1 20.6 3.3 5 36.8 12.1 7.7
0.6 8.6 6.4 6.2 3.3 2.8 2.4 2.7 4.2 3 12.5 3.3 2.9 20.1 8.7 2.8

0.256 9.23 4.69 4.23 3.05 2.21 6.76 8.66 1.89 11.56 39.85 24.79 4.67 53.67 27.87 21.57
0.256 5 2.5 1.5 3 1.1 0.4 0.8 0.3 2.3 15.1 0.5 1.3 15.9 4.3 1.1
0.299 51.4 42.3 21.1 10.7 8.6 1.9 4.8 2 4.5 18 2.5 2.4 24.4 6.2 3.4

0 0 0 0 0 0 0 0 0 65 0 280 35 96
0 0 0 0 0 0 0 0 0 52 0 200 23 0
0 0 0 0 0 0 0 0 0 40 0 250 19 0

0.86 28 0 0 0 0 0 0 0 65 12 0 110 48 0
0.52 56 21 0 11 0 0 0 5.9 63 0 0 100 52 26
0.45 47 26 19 9.5 0 0 5.7 12 83 7.3 12 160 77 14
1.4 120 85 0 0 0 0 0 0 0 0 0 0 0 0 0
1.2 150 110 51 0 0 0 0 0 0 13 0 0 0 0 0
1.6 120 96 0 0 0 0 0 0 0 0 0 0 0 0 0

0 13 17 12 0 0 0 0 0 11 44 0 0 67 46 0
0 0 16 0 0 0 7.1 0 0 0 30 0 0 49 37 0
0 8.8 17 0 0 0 7.3 0 0 0 31 0 0 51 38 0
0 9.13 12.15 8 9.65 8.9 5.04 0 8.01 11.03 43.15 3.01 7.52 80.95 33.86 5.9

0.16 10.57 13.02 8.32 9.25 8.4 3.55 3.3 8.36 11.29 42.82 2.92 7.47 81.88 36.59 6.78
0 10.5 13.09 8.69 8.72 10 4.32 3.7 8.27 10.9 42.51 3.65 7.91 80.77 36.41 6.58

0.53 13.64 10.73 5.75 7.83 5.9 7.06 4.04 5.45 7.08 36.57 7.33 12.7 142.18 86.35 30.75
0 12.74 16.68 14.29 22.49 18.25 10.43 8.73 27.35 16.2 109.84 16.2 31.19 282.54 122.38 17
0 29.43 20.46 11.66 6.38 15.96 5.74 3.51 10.96 11.42 32.6 8.55 12.07 111.04 39.92 7.67
0 12 10.6 8.2 7.8 5.8 6.4 3 8.3 7.2 30.2 16.3 8.3 95.4 49.4 6.4
0 10.22 8.32 5.89 3.97 6.27 14.32 5.58 9.97 7.75 33.9 32.16 20.01 124.68 74.56 15.2

0.165 8.9 6.6 4.2 3.9 3.4 1.5 1.4 1.7 4.6 37.4 2.4 5.3 87.2 44.3 10.2
0.147 88.1 72.2 36.3 27.7 18.9 7.3 11.9 10.1 17.4 131 8.8 20.1 257 73.2 17.4

PAHs (ug/kg dry)
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TABLE F-4D
REFERENCE SHELLFISH DATA:

BLUE MUSSEL ANALYSIS BY NOAA, MUSSEL WATCH PROGRAM 1987-2003
RHODE ISLAND LOCATIONS

SITE_ YEAR SAMPLEID_ LAB_
Dutch Island 1986 AAA137 BATT
Dutch Island 1986 AAA138 BATT
Dutch Island 1986 AAA136 BATT
Dutch Island 1987 AAC251 BATT
Dutch Island 1987 AAC252 BATT
Dutch Island 1987 AAC253 BATT
Dutch Island 1989 AAJ793 BATT
Dutch Island 1989 AAJ794 BATT
Dutch Island 1989 AAJ795 BATT
Dutch Island 1991 MW0005826 BATT
Dutch Island 1991 MW0005827 BATT
Dutch Island 1991 MW0005828 BATT
Dutch Island 1992 MW006128 BATT
Dutch Island 1993 MW008111 BATT
Dutch Island 1994 MW009105 BATT
Dutch Island 1995 K9567 GERG
Dutch Island 1996 K10023 GERG
Dutch Island 1997 K10355 GERG
Dutch Island 1999 K11122 GERG
Dutch Island 2001 NST0840 TDIB
Dutch Island 2003 NST1118 TDIB
Patience Island 1989 AAJ800 BATT
Patience Island 1989 AAJ801 BATT
Patience Island 1989 AAJ799 BATT
Patience Island 1990 MW0004523 BATT
Patience Island 1990 MW0004524 BATT
Patience Island 1990 MW0004525 BATT
Patience Island 1991 MW0005832 BATT
Patience Island 1991 MW0005833 BATT
Patience Island 1991 MW0005834 BATT
Patience Island 1992 MW006045 BATT
Patience Island 1993 MW008110 BATT
Patience Island 1995 K9571 GERG
Patience Island 1996 K10035 GERG
Patience Island 1997 K10342 GERG
Patience Island 1999 K11196 GERG
Patience Island 1999 K11196 GERG
Patience Island 1999 K11198 GERG
Patience Island 2001 NST0847 TDIB
Patience Island 2001 NST0847 TDIB
Patience Island 2001 NST0848 TDIB
Patience Island 2003 NST1119 TDIB

MIREX NAPH MENAP2 MENAP1 BIPHENYLDIMETH ACENTHY ACENTHE TRIMETH FLUOREN PHENANT ANTHRA MEPHEN1 FLUORAN PYRENE BENANTH
PAHs (ug/kg dry)

5.8 0 0 0 0 0 0 0 0 0 39 69 0 0 130
13 75 68 18 82 12 0 0 32 0 29 0 0
0 0 0 0 0 29 0 0 15 0 0 97 0 0 190
0 66 0 0 0 0 0 0 0 55 0 0 80 23 0
0 61 31 6.8 100 6.6 0 0 7 72 0 0 95 37 0

0.4 32 15 0 0 8.8 0 0 0 81 0 0 110 24 15
0 15 16 13 0 0 7.2 0 0 0 43 0 0 65 28 0
0 0 15 0 0 0 0 0 0 0 40 0 0 69 36 0
0 0 16 0 0 0 0 0 0 0 40 0 0 67 30 0
0 9.99 4.72 2.55 2.42 4.4 1.66 0 3.7 5.16 30 3.68 6.15 65.4 30.57 5.82
0 10.95 13.65 4.69 2.79 18.81 1.5 0 4.61 5.09 31.47 3.16 7.91 74.21 33.18 6.55
0 10.97 14.25 3.91 2.73 21.25 1.72 0 4.78 4.83 29.74 3.16 7.84 69.66 33.33 6.32
0 22.66 18.84 13.36 10.67 9.78 2.34 2.32 5.1 7.74 31.67 4.17 6.7 46.43 21.76 26.09
0 8.07 5.49 3.06 0 3.63 3.88 3.49 3.36 7.27 30.51 3.13 8.69 99.56 35.07 9.99
0 6.61 8.39 6.34 5.97 7.49 4.9 4.14 13.11 9.98 58.77 6.79 19.1 124.16 43.23 7.3
0 30.11 7.56 7.37 3.59 6.16 3.48 1.69 4.57 8.67 25.23 4.54 11.31 63.82 19.6 4.79

1.21 12.5 7.7 5.5 4.5 6.1 1.9 2.5 4.2 9.8 38.6 2.9 8.5 73.1 20.5 2.6
0.27 6.9 4.9 4.3 3.9 3.9 3.2 2.2 5.2 6.7 25.9 6.8 5.4 51.7 17.1 12.8

0 8.38 6.76 4.57 2.08 2.05 2.57 4.72 1.91 3.78 15.33 6.14 2.65 50.92 28.16 9.8
0.088 6.4 3.9 2.2 3 1.8 0.6 1.3 0.6 3.2 26.2 0.9 3.1 39.4 11.2 2.4
0.187 60.8 48.6 24.4 9.6 11.5 3.8 6.4 3.9 11 65.7 5.8 8.5 113 26.8 6.4

0 19 26 17 13 0 5.9 0 0 16 69 0 0 94 31 0
0 22 27 17 13 0 7 0 0 15 72 0 0 90 0 0
0 25 30 18 15 0 6.6 0 0 17 76 0 0 100 33 0
0 16.77 31.38 16.91 11.88 21 5.58 5 17.8 16.57 68.29 6.16 17.17 181.26 42.39 5.55
0 17.53 32.66 17.44 10.46 18 0 0 18.12 16.71 67.46 5.28 19.93 182.22 42.33 6.06
0 17.03 30.25 16.04 10.44 18 0 5.3 17.15 15.57 62.49 4.87 17.49 152.8 32.67 5.6
0 15.39 16.8 9.01 6.35 8.98 3.24 3.17 7.27 7.91 41.8 4.15 11.25 114.47 41.65 3.81
0 13.35 16.22 9.03 6.26 9.23 3.49 3.11 7.64 8.31 41.4 3.22 10.64 108.21 34.58 3.41
0 13.07 17.22 9.56 6.08 9.36 3.06 3.25 7.88 8.46 42.21 3.42 11.48 116.07 40.34 3.5
0 31.53 44.64 26.54 16.32 21.69 6.7 6.15 11.12 13.59 53.96 9.25 14.85 100.51 45.01 9.32

0.55 13.91 16.8 8.24 7.71 7.39 6.38 0 4.38 8.11 41.44 4.8 15.16 188.1 85.19 18.91
0 26.09 17.58 13.92 4.08 10.13 4.45 3.73 12.46 6.65 32.87 10.27 13.08 122.05 41.98 5.15

0.49 14 19.5 13.8 6.6 8.8 2.9 7 9.5 11 61.3 7.4 12.3 138.1 47.4 22.6
0 8.8 8.3 6.9 5.7 5.6 4.5 3.5 5.4 9 28.8 8.2 5.6 81.2 30.5 24.5

0.151 11.27 8.28 6.93 3.6 7.29 12.79 6.11 14.65 8.61 34.01 26.27 23.17 121.67 70.23 20.62
0.151 11.27 8.28 6.93 3.6 7.29 12.79 6.11 14.65 8.61 34.01 26.27 23.17 121.67 70.23 20.62

0 761.06 430.11 443.26 14.92 23.57 35.26 30.7 14.15 40.54 118.45 24.22 16.11 125.52 139.41 9.04
0.081 7.6 6 3.2 4 2.8 0.8 1 1.3 2.7 27.4 1.3 4.9 72.7 23.2 44.9
0.081 7.6 6 3.2 4 2.8 0.8 1 1.3 2.7 27.4 1.3 4.9 72.7 23.2 44.9
0.111 649 257 334 8.4 6.7 15.9 12.5 2.8 15.8 67 5 4 60.7 63.1 2

0 785 395 414 14.3 22.6 39.6 42.2 7.1 40.6 169 16 31.5 284 221 9.3
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TABLE F-4D
REFERENCE SHELLFISH DATA:

BLUE MUSSEL ANALYSIS BY NOAA, MUSSEL WATCH PROGRAM 1987-2003
RHODE ISLAND LOCATIONS

SITE_ YEAR SAMPLEID_ LAB_
Block Island 1987 AAC254 BATT
Block Island 1987 AAC255 BATT
Block Island 1987 AAC256 BATT
Block Island 1988 AAI295 BATT
Block Island 1988 AAI296 BATT
Block Island 1988 AAI297 BATT
Block Island 1989 AAJ809 BATT
Block Island 1989 AAJ810 BATT
Block Island 1989 AAJ811 BATT
Block Island 1990 MW0004526 BATT
Block Island 1990 MW0004527 BATT
Block Island 1990 MW0004528 BATT
Block Island 1991 MW0005835 BATT
Block Island 1991 MW0005836 BATT
Block Island 1991 MW0005837 BATT
Block Island 1992 MW006044 BATT
Block Island 1993 MW008113 BATT
Block Island 1995 K9573 GERG
Block Island 1996 K10025 GERG
Block Island 1997 K10357 GERG
Block Island 1999 K11186 GERG
Block Island 2001 NST0841 TDIB
Block Island 2003 NST1117 TDIB
Dyer Island 1986 AAA134 BATT
Dyer Island 1986 AAA135 BATT
Dyer Island 1986 AAA133 BATT
Dyer Island 1987 AAC242 BATT
Dyer Island 1987 AAC243 BATT
Dyer Island 1987 AAC244 BATT
Dyer Island 1988 AAI060 BATT
Dyer Island 1988 AAI061 BATT
Dyer Island 1988 AAI062 BATT
Dyer Island 1989 AAJ796 BATT
Dyer Island 1989 AAJ797 BATT
Dyer Island 1989 AAJ798 BATT
Dyer Island 1990 MW0004529 BATT
Dyer Island 1990 MW0004530 BATT
Dyer Island 1990 MW0004531 BATT
Dyer Island 1993 MW008112 BATT
Dyer Island 1994 MW009106 BATT
Dyer Island 1995 K9569 GERG
Dyer Island 1997 K10340 GERG
Dyer Island 1999 K11191 GERG
Dyer Island 2001 NST0843 TDIB
Dyer Island 2003 NST1120 TDIB

CHRYSENBENZOBF BENZOKF BENZOFL BENEPY BENAPY PERYLENEINDENO DIBENZ BENZOP
5.8 0 0 0 0

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

9.96 5.93 3.06 1.53 0 0 0
11.75 6.59 4.43 1.33 4.02 0 3.95
12.93 6.88 4.41 1.63 0 0 4.26
8.31 0 0.89 2.24 1.84 0 1.65
6.61 0 0.77 1.91 1.54 0 1.24
7.75 0 1.2 1.76 1.96 0 1.82

14.32 5.11 3.11 1.72 0 0 0
14.19 6.08 3.77 1.53 5.75 0 0 0
12.62 5.47 2.85 2.82 2.58 0.93 4.17

3 5.3 1.8 0.4 1.2 0.3 1.7
9.4 3.9 2.4 0.6 1.8 0.6 2.1

19.76 6.05 3.63 2.81 1.07 0.39 2.24
6.2 3.9 0 0 0.8 0 0.9

12.9 4.5 1 0.8 1.1 0 1.2
74 31 0 0 0
0 24 0 0 0
0 26 0 0 0

10 15 0 0 0
0 10 0 0 0

33 34 4.9 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

26 25 13 0 0 0 0
18 20 0 0 0 0 0
18 21 0 0 0 0 0

25.62 25.06 1.45 0 5.93 0 10.07
27.11 26.14 1.9 1.44 6.67 0 10.9
26.81 26.23 0.73 0.87 7.79 0 10.09
97.87 64.45 53.69 13.31 4.99 15.02 2.91 18.65
94.13 36.73 7.31 2.89 8.25 1.64 10.1
45.1 19.74 4.14 3.01 2.35 0.78 6.38

39 21.3 4.9 1.4 2.3 0.9 6.1
76.68 40.54 12.53 3.79 10.45 1.13 12.77
43.1 19.2 4.7 1.6 4.6 1 4.9
111 34.7 3 3.1 3.8 0.8 5.1

PAHs (ug/kg, dry) con't
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TABLE F-4D
REFERENCE SHELLFISH DATA:

BLUE MUSSEL ANALYSIS BY NOAA, MUSSEL WATCH PROGRAM 1987-2003
RHODE ISLAND LOCATIONS

SITE_ YEAR SAMPLEID_ LAB_
Dutch Island 1986 AAA137 BATT
Dutch Island 1986 AAA138 BATT
Dutch Island 1986 AAA136 BATT
Dutch Island 1987 AAC251 BATT
Dutch Island 1987 AAC252 BATT
Dutch Island 1987 AAC253 BATT
Dutch Island 1989 AAJ793 BATT
Dutch Island 1989 AAJ794 BATT
Dutch Island 1989 AAJ795 BATT
Dutch Island 1991 MW0005826 BATT
Dutch Island 1991 MW0005827 BATT
Dutch Island 1991 MW0005828 BATT
Dutch Island 1992 MW006128 BATT
Dutch Island 1993 MW008111 BATT
Dutch Island 1994 MW009105 BATT
Dutch Island 1995 K9567 GERG
Dutch Island 1996 K10023 GERG
Dutch Island 1997 K10355 GERG
Dutch Island 1999 K11122 GERG
Dutch Island 2001 NST0840 TDIB
Dutch Island 2003 NST1118 TDIB
Patience Island 1989 AAJ800 BATT
Patience Island 1989 AAJ801 BATT
Patience Island 1989 AAJ799 BATT
Patience Island 1990 MW0004523 BATT
Patience Island 1990 MW0004524 BATT
Patience Island 1990 MW0004525 BATT
Patience Island 1991 MW0005832 BATT
Patience Island 1991 MW0005833 BATT
Patience Island 1991 MW0005834 BATT
Patience Island 1992 MW006045 BATT
Patience Island 1993 MW008110 BATT
Patience Island 1995 K9571 GERG
Patience Island 1996 K10035 GERG
Patience Island 1997 K10342 GERG
Patience Island 1999 K11196 GERG
Patience Island 1999 K11196 GERG
Patience Island 1999 K11198 GERG
Patience Island 2001 NST0847 TDIB
Patience Island 2001 NST0847 TDIB
Patience Island 2001 NST0848 TDIB
Patience Island 2003 NST1119 TDIB

CHRYSENBENZOBF BENZOKF BENZOFL BENEPY BENAPY PERYLENEINDENO DIBENZ BENZOP
PAHs (ug/kg, dry) con't

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

27 0 0 0 0
0 8.1 0 0 0

13 0 0 0 0 0 0
15 0 0 0 0 0 0
14 0 0 0 0 0 0

16.52 8.03 2.58 0 4.94 0 4.3
19.1 7.46 0 0 0 0 4.38

19.06 9.01 0 0 0 0 3.71
26.9 12.04 6.42 2.85 4.12 1.09 5.93

67.61 33.49 27.95 2.71 2.33 5.5 1.22 9.54
41.29 17.37 2.73 1.57 4.49 0 5.64
23.96 8.52 3.02 2.29 2.17 0.5 4.04
21.9 9.9 2.7 0.5 1.9 0.4 3.2
12.4 6.1 2.3 0.9 1.3 0.2 2.8

29.58 14.22 8.21 1.96 6.04 1.2 7.35
14.5 8 0.7 0 1.5 0 1.8
37.7 12.1 2 1.5 2 0.4 2.6

25 0 0 0 0 0 0
20 0 0 0 0 0 0
28 0 0 0 0 0 0

47.96 17.57 1.88 0 0 0 3.47
45.1 17.51 0 0 0 0 0

43.17 15.08 0 0 0 0 0
29.39 12.88 1.42 0 3.08 0 4.32
30.37 11.29 1.17 0 2.84 0 3.87
31.52 13.41 1.15 0.72 3.14 0 4.82
66.11 22.42 3.36 0 0 0 0

125.86 75.97 53.34 6.57 4.39 11.85 2.33 15.59
38.04 15.93 2.38 1.66 2.17 0.84 4.56
21.8 19.5 3.1 2.3 4 0.8 5.1
24.4 13.6 2.8 1.1 2 0.3 3.7

92.86 41.18 13.15 4.46 9.1 1.03 12.55
92.86 41.18 13.15 4.46 9.1 1.03 12.55
19.08 19.05 3.17 2.12 0.94 0.15 7.04
37.2 15.4 1.1 1.4 4 0.9 5
37.2 15.4 1.1 1.4 4 0.9 5
6.6 7.8 0 3.6 0 0 2.4

27.6 28.3 1.9 2.5 1.1 0 4.1

ccma.nos.noaa.gov Page 10 of 10



APPENDIX F-5 
 

CONCRETE SAMPLE ANALYTICAL DATA 















APPENDIX F-6 
 

REFERENCE DATA  
 

(STATS, CROSS TAB TABLES, MAP OF LOCATIONS) 



































































APPENDIX F-7 
 

RESULTS FROM DISCRETE ZONE SAMPLING 

























































APPENDIX F-8 
 

DATA VALIDATION MEMORANDA  
 

(ONE CD OF SCANNED MEMOS, ORGANIZED BY MEDIA) 



BIOTA MEMOS 























































































































































































































































































































































































































































































































































CONCRETE MEMOS 





































































































































































GROUNDWATER MEMOS 



























































































































































































































































































































































































































































































SEDIMENT MEMOS 
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FIGURE 2 
GAMMA DISTRIBUTION FLOW CHART 
SITE 17: BUILDING 32, GOULD ISLAND  
REMEDIAL INVESTIGATION REPORT 
NAVSTA NEWPORT, NEWPORT, RI 

 

Does data
follow the Gamma

Distribution?

See Lognormal 
Distribution Flow 

Chart.

Determine shape 
parameter of Gamma 

Distribution.

(1) Sometimes in practice these two bootstrap methods yield erratic 
inflated values (orders of magnitude higher than other UCL values) when 
dealing with individual highly skewed datasets of small sizes.  This is 
especially true when potential outliers are present in the dataset.  In this 
case the 95% UCL of the mean should be computed based upon the 
Adjusted Gamma 95% UCL.

Notes:
Contrary to the conjecture, the bootstrap BCA method does not outperform the 
Hall's Bootstrap or the Bootstrap-t method.  Especially when n < 15 and k < 0.1.

The five bootstrap methods do not have better coverage than the two Gamma 
UCL methods.  Bootstrap-t and Hall's Bootstrap are similar and they perform 
best when skewness is high (k < 0.1) and sample size is small (n < 15).

If data can be modled by both Gamma and Lognormal distributions when n < 
100 use Gamma distribution to calculate reliable 95% UCL.  This is because 
Land's H-Statistic based, 95% H-UCL of the mean based on Lognormal model 
often results in an unjustifiabley large and impractival 95% UCL value.  
Especially if highly skewed (s >= 2.5).

START

k >= 0.5?

Approximate 
Gamma 95% UCL.

Adjusted Gamma 
95% UCL.

0.1 <= k < 0.5?

Run 95% UCL based on 
Bootstrap-t or Hall's 

Bootstrap Method and 
continue to the next step.

n< 15?

Adjusted Gamma 95% 
UCL if available, if not 
then use Approximate 

Gamma 95% UCL.

Bootstrap
Method
Erratic?

95% UCL based on 
Bootstrap-t or Hall's 

Bootstrap Method.  (1)

Adjusted Gamma 95% 
UCL if available, if not 
then use Approximate 

Gamma 95% UCL.

No

No

No
No

No

Yes

Yes

YesYes
Yes
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FIGURE 3 
LOGNORMAL DISTRIBUTION FLOW CHART 
SITE 17: BUILDING 32, GOULD ISLAND  
REMEDIAL INVESTIGATION REPORT 
NAVSTA NEWPORT, NEWPORT, RI 

 

START

Does data
follow theLognormal

Distribution?

See
Non-parametric 

Flow Chart.

s < 0.5? 0.5 <= s <1.0? 1.0 <= s <1.5? 1.5 <= s <2.0? 2.0 <= s <2.5? 2.5 <= s <3.0? 3.0 <= s <3.5?

n >= 25?

n < 20? 20 <= n < 50?

n < 20? 20 <= n < 50? 50 <= n < 70?

n < 30? 30 <= n < 70? 70 <= n < 100?

n< 15?15 <= n < 50?50 <= n < 100?100 <= n <150?

See
Non-parametric 

Flow Chart.

Hall's Bootstrap 
UCL  (1)

(1) If the Hall's Boostrap yields an erratic and unstable UCL Value (e.g., tends to 
happen when outliers are present), the EPC term may be computed using the 99% 
Chebyshev (Mean, SD) UCL.

s = lognormal sample standard deviation.
n = sample size

Notes:  H-UCL often results in unjustifiably large UCL values which do not occur in 
practice.  The problem associated with the use of a lognormal distribution is that the 
population mean of a lognormal model becomes impractically large for larger values 
of s, which in turn results in inflated H-UCL of the population mean.  Since the 
population mean of a lognormal model becomes too large, none of the other methods 
except for the inflated H-UCL provides the specified 95% coverage.  This is especially 
true when sample size is small and skewness is high  (e.g. s> 2.0).  Therefore, 
alternative UCL computation methods such as the use of a gamma distribution, the 
use of a UCL based upon non-parametric bootstrap methods or Chebyshev inequality 
based methods, are desirable.

H-UCL

Larger of 99% Chebyshev 
(MVUE) UCL and 99% 
Chebyshev (Mean,Sd).

99% Chebshev 
(MVUE) UCL.

95% Chebshev 
(MVUE) UCL.

H-UCL

95% Chebshev 
(MVUE) UCL.

H-UCL

97.5% Chebshev 
(MVUE) UCL.

97.5% Chebshev 
(MVUE) UCL.

Larger of 99% Chebyshev 
(MVUE) UCL and 99% 
Chebyshev (Mean,Sd).

97.5% Chebshev 
(MVUE) UCL.

95% Chebshev 
(MVUE) UCL.

Student's t, 
modified t, or 

H-UCL.

H-UCL

95% Chebshev 
(MVUE) UCL.

99% Chebshev 
(MVUE) UCL.

H-UCL

95% Chebshev 
(MVUE) UCL.

H-UCL

Yes Yes Yes

Yes

No NoNo

YesYesYes

Yes Yes Yes

Yes
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YesYes

Yes
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Yes

Yes

Yes Yes

NoNoNoNo

No No

NoNoNo

No
No No No
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FIGURE 4 
NON-PARAMETRIC DISTRIBUTION FLOW CHART 
SITE 17: BUILDING 32, GOULD ISLAND  
REMEDIAL INVESTIGATION REPORT 
NAVSTA NEWPORT, NEWPORT, RI 

 

START Data contains
(-)'s or zeros? s <= 0.5 0.5 < s <= 1.0 1.0 < s <= 2.0

n < 50

n < 10

2.0 < s <= 3.0 3.0 < s <= 3.5

n < 30

95% Chebyshev
(Mean, SD) UCL

95% Chebyshev
(Mean, SD) UCL

Students t or
Modified t UCL

99% Chebyshev 
(Mean, SD) UCL (2)

99% Chebyshev 
(Mean, SD) UCL  (2)

99% Chebyshev 
(Mean, SD) UCL  (2)

97.5% Chebyshev 
(Mean, SD) UCL

99% Chebyshev 
(Mean, SD) UCL  (2)

Hall's Bootstrap 
UCL  (1)

Hall's Bootstrap 
UCL  (1)

Hall's Bootstrap 
UCL  (1)

(1) If the Hall's Boostrap yields an erratic and unstable UCL Value (e.g., 
tends to happen when outliers are present), the EPC term may be 
computed using the 99% Chebyshev (Mean, SD) UCL.

(2) If the UCL is greater than the maximum concentration of the 
sample, consider using the 95% or 97.5% Chebyshev (Mean, SD) UCL.

Notes:  Extremely skewed non-parametric datasets with the lognormal 
sample standard deviation > 3.0 are badly behaved and UCLs upon 
such datasets often provide poor converage to the population mean.  
For such highly skewed data distributions, none of the methods 
considered provide the specified 95% coverage for the population 
mean.  The coverages decrease for the method as the lognormal 
sample standard deviation increases.  The methods chosen provide the 
best coverage (althrough below 95%) for the given criteria.

s = lognormal sample standard deviation.
n = sample size

n < 100
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