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1. Projecf Deséription

‘The Town of Falmouth, in Barnstable County, Massachusetts is at the south-
western "elbow” of Cape Cod. It is an agglomeration of separate and

. distinct communities -- Woods Hole,.West Falmouth, North Falmouth, East
Falmouth, Waquoit, Falmouth Center, etc. -- all united under one municipal

government.

Falmouth's traditions are intertwined with the early maritimg'history of
New England. The community continues, as it always has, to 100k.seawérd,
though an appreciable amount of the town's total area is some distance from
the sea. ' ' ' |

The town fronts on two bodies of sélfwater ~- Vineyard Sound, an arm of

* Nantucket Sound to the séuth, and Buzzards Bay to the west. Harbors of
various sizes indent the town's coastline. The most active-harbors, however,
are those at West Falmouth, Woods Hole; and Falmouth Center. It is from the
last two harbors that commercial ferry service to "'the 1slands" (Martha's
Vineyard, Nantucket, and the Elizabeth Islands) originates.

The project area to be specifically discussed in this report is the harbor

at Falmouth Center -- the so-called'"Inner Harbor." (See Figure 1). The
Inner Harbor, a narrow embayment about 0.7 miles long which must be periodi-
cally dredged, contains a Town Wharf, a Town Marina (with meoring slips),
several commercial boatyards, ferry dock for the ferry "Island Queen," and

an anchorage for numerous pleaéure boats during the summer months; The harbor
is to the east of the town's business center and is accessible from roads

" running parallel to and Just-behlnd-the various marine installations on both
sides.

~a. Definition of the Project.

The maintenance dredging project entails dredging of that part of the Inmer
Harbor which has, since it was last dredged (1963), developed shoals dimin-
ishing the depth at mean low water (MLW) to less than the authorized 10 feet,




(See July 1974 Condition Survey - Figure 2).

As earlier stated the harbor is appfoximately 0.7 miles long; the project
width varies - from a minimum of 100 feet at the entrance to almost 450
feet at the center cf the Harbor, narrowing again to about 140 feet at the
innermost end. Shoals have developed at the harbor entrance - especially
adjacent to the east jetty where water depths are now less than 6 feet (at
MLW) and in the vicinity.of the Town Wharf where depths are less thanls |
feet (at MLW). Slightly more than two-thirds of the Harbor's length (i.e.
innermost part) needs little or no dredging at the present time.

a2

It is estimate& that as much as 24,000 cubic yards of shoal material
must be dredged to restore the harbor to its authorized dimensions. The

critically shoaled areas cover an area of about 4 acres.

The harbor's entrance is protected by twe jetties at either side of the
entrance channel - the western jetty extending about 200 feet oceanward
with a beacon on the end of it, and the eastern jetty about half of that
length and anchored to a shoreline that is already somewhat recessed from

the shoreline on the opposite side of the channel.

The other area Qf.ehoaliﬁg occurs where the Harbor widens from the narrow
dimensions of ﬁhe entrance to the maximum width at the "“waist" of the harbor.
Here a "Venturi effect" - i.e., a diminished velocity - may cause tidal
currents to decelerate with the result that sediments in suspension as well

as in traction are deposited and a shoal is created.

Dredging will be accomplished by clamshell dredge. The dredged material
will be transported by scows to the ocean disposal site recommended by the
Commonwealth of Massachusetts' Department of Environmental Quality Engi-
neering. (See letter from Commissioner Standley in Appendix.) That recom-
mended site is located in Buzzards Bay, just west of West Falmouth, and is
500 yards in diameter with its center located at 41°36'00" N and 70°41'00" W
{see Figure 3).
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'Thg contractor will be required to dump at a temporary buoy set :at’ the
.center of the site. This point dropping will concentrate the material

. and decrease the chances of area dispersal of the finer grain size fraction.

The inlet sand about 6,000 cubic yards will be dredged and deposited last
in an atfempt to cap the more organic material characterizing the inmer
hérbor dredge area.

b. Previous Dredging History

Before 1900 the area which now includes the Inner Harbor was a herring-run

:pond, similar to other indented estuaries and ponds along the nearby coast.1

A bridge then spanned the inlet to the poﬁd. In about 1900 the decision was

made to create a harbor at the site. The bridge was rémoved, the entrance

to the ocean was shifted 250 feet to the ﬁest, jetties were built to protect

the entrance, and the newly created harbor was dredged.

The Corps accepted maintenance of this project in June 1948. The project as

now defined was completed in May”1957;

In 1963 the harbor was dredged again - and thaf was the most reéent dredgiﬁg.
At that time about 8,400 cublc yards of sediments wére removed from the
éntrance channel. As in 1957 the dredged materials were disposed of on the
beach just beloﬁ the bluffs of Falmouth Heights, a site about 1000 feet east

of the harbor entrance.
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2, Environmental Setting Without the Project

a. Climate and Tidal Regime.

The_south_coast of Cape Cod in the vicinity of Falmouth has a maritime cli—ir'
mate typical of southern New England. Average daily temperatures in July;
range Dbetween 62 and SodF and in January the mean daily temperature ranges
from 24° to 40°F. The avefage'ffOSt—free grpwing Seasoh lasts for about 190
‘'days each year, o o -

Precipitation avergges 42 inches per year and includes less than 30 inches of

snowfall. Snow {of 1 inch or more) covers the ground about 35 days per year.

The winds are generally westerly - from the northwest during the winter and
from the southwest during the summer. Infrequently there are storms which
have their origin in the tropics and travel mnorthward up the Atlantic coast-

line imperiling coastal communities,

Tidal measurements taken at Nobska Point (at Woods Hole) and at Falmouth
Heights (just east of the Inner Harbor) show mean high.water levels which are
1.5 feet and 1.3 feet, respectively, above the mean low water mark.

.. b. Geologic and Topographic Setting.

Like the rest of Cape Cod the area around Falmouth is mantled with glacial
deposits which oBscure and modif& whatever influences on land forms are
traceable to the underlying igneous‘bédrock. ‘The thickness of the unconsoli:
rdated sediments‘mgntling the surface are estimated to be about 300 feet2 in

the Falmouth area.

" The exposed and unconsolidated Pléistocene (i.e., glacialj deposits exhibit

a marked facies changé in Falmouth, The western half of the town, which

fronts on Buzzards Bay, is covered with glacial till, an unéorted, unstratified
mixture of clay, silt, sand, and gravel. The tOpography in this area is
irregular - characterized by rounded hills, hummocks, and depressions. The

Ny



~ eastern part of town, by contrast, has at the surface glacial_outwash mater-

' ials and ice-contact deposits. These outwash sediments surround the area in
which the Inner Harbor is situated - and also extend eastward along the whole
south shore of the Cape, and they are characterized by silts, sands and |
gravels which exhibit a fair degree:of sorting‘and stratification. ‘The out-
wash area is referred to by.Pleistocene geologists as the "Mashpee pitted

plain.'  The topography of this region is only gently rolling - much more

nearly level and less irregular than the land in the western part of town and

dotted with kettle holes which are now small ponds. The northeast-trending
boundary between these two types of glacial deposits represents a rec9351ona1
moraine (Buzzards Bay moraine) datlng from the last stage of Plelstocene '
glaciation. Within this moraine, extending from Woods Hole to Sandwich, are
some of the most productive sand and gravel quarries on the Cape.
It is significant that the physiography of the Falmouth area - indeed of'muqh
of the Middle Atlantic coastline - is traceable to eustatic changes in sea
level which have occurred since the Pleistocene glacial epoch. The indented
estuaries, salt ponds, and marshes along the coast are relicts of a south-
flowing Pleistocene drainage system established 15,000+ years ago when sea
level was 300 feet or more lower than it is today. When the ice melted the
sea transgressed the area now termed "the continental shelf." As sea level
_rose bérrier beaches were created, and these shore-paralleling beaches, in
turn, were shoved landward."plugging' the entrances to many of the drowned
vaileys and changing them into marshes and ponds. These ponded saltwater
~areas, for this reason; have restricted drainage outlets. The Inner Harbor,
like many other indentations of the southern New England coastline, owes its
~morphology to these geologicél processeé which occurred during and after the

period of Pleistocene glaciation.

c., General Physical Statistics of Falmouth.

The total area of the Township is 48.8 square miles, of which 43.7 is land

.(exclusive'of ponds, harbors, and tidal flowage);3

The generalized ocean shoreline fronting on Vineyard Sound, Woods Hole Passage,

-8~
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and Buzzards Bay'measures_zsas miles. Total sh#reline, however, on all
tidal waters, is 67.9 miles.  Of this area 9.25 miles of tidewater shoreline

is suitable for pathing and 2.26 miles is town-owned beach, -

d. Vegetative Cover and Wildlife.

- The Falmouth area falls within the "Coastal Plain" physiographic prov1nce
- Forest cover is characterized as the yellow plne—hardwood association, also a

distinction of the sandy coastal areas of eastern Long Island and southern

New Jersey. The pine species are usually. of the pitch and shortleaf varieties,

'whereas the native (exclusive of ornamentals) hardwoods are mostly‘oaks, with

some poplar and maples.

- Open spaces (i.e., fields and pastures) are to be found mostly in the eastern

" half of town where the topographlc relief is least.

The wildlife found within the town include: deer, raccoons, woodchuck,
skunks, red fox, opossum, cottontail rabbits, red and gray squirrels. The

: habitat for all of these species is scattered throughout the inland portions

of the township.

Inland birds include those usually associated with this portion of New England,

not excluding such predatory species as owls and hawks. Wild tﬂrkey popula-

- tions may soon be established as a result of recent transplanting efforts -

undertaken by the Commonwealth. Blue and snow geese have been propogated by
the town Conservation Officer, as have also a population of :mute swans.
Canvasback and Redhead ducks are common residents of the saltwater ponds
between Falmouth Center and Woods Hole. The above-named species are, however,

protected from hunters,

In addition there is a burgeoning population .of Canada geese which frequent
the area's ponds seasonally. Pheasants and quail_are annually stocked in the
area's woodlands and fields by the Commonwealth, especially just before and

during the hunting season.
Freshwater fish are.stocked by the State in some of ‘the inIand ponds, as well

-9-
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as the rivers draining them. The stocked species include brook, rainbow, and
brown trout. Sea-run brown (Salar) trout are to be found in the south-
flowing rivers which drain the eastern part of town and flow into the bays

and estuaries of Vineyard Sound to the east of the Harbor.

Along the shore and in adjacent saitmarshes are the habitats for numbers of
seabirds. These species.include a variety of sea ducks (among the most
numerous: 3durf scoter, eider, goldeneye and mergenser), as well as cox-
morants, terné, gulls, loons and gr’ebes.4 A sanctuary attractive to many of
- these species is located a mile or so west of the harbor at the town's Salt
Pond Sanctuary. Along the ocean frontage, as contrasted with the salt
ponds, the wading birds predominate. Migratory and transient species
(shearwatexs, dowitchers, sanderlings, etc.) augment those humbers of bifds

which are seasonal residents of the area.

e. Water Resources.

The town of Falmouth is supplied by groundwater and surface‘watér from the
Long Pond area a mile north of the Inner Harbor. Because the reserves are
sufficient to meet anticipated demand for several decades it is unlikely that
additional sources will soon be sought.

The disposition of Wastewater, however, is a current problem and the cause of
considerable discusdion in the town. At the present time, Falmouth does not
have municipal wastewater collecting facilities, except at Woods Hole where
0.3 mgd of raw sewage is discharged into Great Harbor. Recent gu.dies have
proposed alternative solutions to the increasingly serious problem of
wastewater disposal.5 - In essence, these'alternatives are two in number:

(1) construction of a treatment plant with a deep ocean outfall, and (2)

land treatment coupled with inland groundwater recharge. No decision has yet
been reached6 on which alternative--or combination of alternativés~-is both

politically acceptable and economically feasible.

The implication of the town's decision on wastewater management alternatives

is relevant to the dredging project only insofar as both projects (i.e.,

~10-



" dredging and wastewater tmeatment) have potential and reznforcing (or com-
pounding) impacts on water quality in the Falmouth Harbor area.*

The water quality classification of Falmouth Inner Harbor is ﬁSB", meaning
‘that these waters are suitable for water-contact activities but are not
suitable for shellfish which are intended for human consumption. (Quahoags,
"however, are harvested‘from the harbbr-by the Town Warden and transplanted |
into another nearby water body - Great Pond - where, after depuration, they
are expected to be acéeptable for human consumption two years after trans-
planting.) The specific water quallty standard not met by the waters of the
Inmer Harbor--and this has been true for a number of years--has been the
coliform standard. Total coliform bacteria per 100 ml sample must not

exceed, in an approved shellfish area, a median value of 70, nor can more
than 100 percent of the sample ordinarily exceed 230 during any monthly
sampling period.7 Falmouth Harbor's coliform count, through failing to -

meet the above standards, does not exceed 700 per 100 ml, and therefore is
w1th1n the limits of water c1a351f1ab1e as "SB". Sources of the measured
pollution (i.e., coliform bacteria) in this instance are thought to be both .
underground septic systems on land adjacent to the Harbor and the waste
~discharged by boats concentrated in the harbor during the summer. (Water-
fowl may also contribute to the problem.) Rules were propoSed a few years
ago by the Commonwealth requiring "tight tanks" on all watercraft, but these
proposed standards were, before'adoption, superseded by federal regulatiqns
requiring insteadythe maceration and chlorination of wastes. The federal
water quality regulations which are applicable to watercraft haveprbyen, up
to this time, to be difficult to enforce. ' | |

There are no known drains emptying into the harbor save one swamp draln (or
culvert) at the northernmost end of the harbor whlch sometimes. carries runoff
from the Morse Pond area. Some surface sources of pollution may contribute to

this drain, but the impact on water quality is not believed to be serious. &

*It should be noted in passing that the Woods Hole Oceanographic Institute
. has for years been experlmenting, under federal subsidy, with the use of secon-
 dary treatment wastewater in the propagation of shellfish. Aside from the pro-
~ blem of climatic changes and their effect upon aquaculture the most troublesome
problem in experiments of this type seems to be the removal of bacterial and
viral contaminants from the wastewater.

-..11...



In addition to the coliform count in the harbor; there is serious conéern

about mercury levels--especially in the bodies of shellfish where concentra-
tions exceeded 0.5 ppm. (At Quisset Harbor, north of Woods Hole, the source
of‘mercury-has been traced to'boat paint and when its use was disaontinued'
the mercury levels decreased appreciably. That area is still closed to
shellfish harvest.g). However, and as wasmentioned just above, the town, with
the collaboration of the Commonwealth's Division of Marine Fisheries and the
Division of Environmental Health, has demonstréted that removal of imméture
quahoags to an unpolluted environment.enables these shellfish to gradually

reduce tissue levels of mercury concentrations.

f. Existing Land and Water Uses.

Falmouth, like other towns on the Cape, is sensitive to the pressures of
urbanization. It is one of the five towns in the "Cape and Islands Planning
Area" (as defined by the New England River Basins Commissionlo) which is

under "high" to "medium-high" development pressures.

The town government has recently attempted to control residential development
within those areas which it defined as ''agricultural districts." A.proposed
town article to acédmplish this, however, was disapproved by the Commonwealth.
Nonetheless, suggested and restrictive amendments to_existiﬁg zoning regula-
tions which would satisfy the Commonwealth's legal authorities are still being

discussed in town councils.

Falmouth's Conservation Commission has also addressed the need for restrictive
regulations on land and water uses--this by incorporating conservation ease-

ments in land titles and by outright acquisition of acreage.

But in the vicinity of the Inner Harbor, there have been no recent nor rele-
vant policy decisions by town councils, or boards, which could be construed

as pertinent to the'proposed maintenance drédging project. It should be

added, however, that the town has for a number of years considered the adoption
of a "™Master Plan.™ Several proposals by consultants have been gonsidered by
the Planning Board, but no positive or substantive action on theée proposals
has yet transpired. Tt should also be noted that the town, as was earlier

~12.



mentioned, is considering improved and town-wide wastewater. treatment alterna-
tives. The implication of sewering the area around the harbor are pertinent’
to water quality standards. ‘But the proposed location of treatment plant and, .

lpossible ocedn outfalls is con51derab1y to the south and west of the center of
Falmouth, ' '

The land which surrounds the Inner Harbor on three 51des is nearly completely
developed and devoted - ‘principally to marine activ1tles. At least four boat-
yards are located at the harbor's edge.. A motel and restaurant also occupy.

‘harborside acreage. The Town Wharf and town-owned sllps are on the west

' side of the harbor. Adgacent to the town's moar1ngzsl1ps is a 4-acre town
park (Marine Park). ) 8

At the head of the harbor is a publicly-owned parcel of land which contains
a small, surfaced, boat-launching ramp for public use.

Near the entrance to the harbor, on the east side and just north of the harbor-
side Falmquth Yacht Ciub, is the town-owned Deacon Park. This is a narrow
strip of recreational open space about 1150 feet long (approximately 1 acre).

A favorite summer occupation for visitors to this area is the feeding of ;
ducks long accustomed to the hospitality shown them at this park.

At the harbor‘entrance,'just northeast of the East Jetty is a public parking
area which fronts on both Vineyard Sound and the bulkhead bordering the
harbor entrance. '

The town owns a considerable length (1650 feet long) of Vineyard Sound beach -
stietching eastward from the first groin east of the harbor. This is called
the Falmouth Heights Beach. To the west of this public beachfis‘a.short
stretch of privately owned beach (Tides Motel), and to the east of the public
beach is another short (250 feet) stretch of beach (opposite a public play-
ground} associated with "“"The Casino,'" a privately-owned recreational attraction
for persons womewhat older than the youngsters who frequent the nearby play- -
_.ground The publicly-owned Falmouth Heights Beach is the locale where all
dredged materials from the harbor have heretofore been placed.

~13-



On the eastern side of the.Casinq, the town owns or controls, with but one ‘
interruption, all of the beach as far east as Little and--including a stretch ‘k*#
on the east side of the entrance to the Pond. From that point eastward all of
Vineyard Sound Beach is privately owned until one reacﬁes Menaﬁhant Beach, the

barrier beach in front of Bournes Pond (2-1/2 miles east of the harbor entrance).

On the west side of the harbor entrance and fronting on Vineyard Sound, ail
land is privafely owned.(a distance of about 2000 feet) until one réaches
the foot of Shore Street--and the beginning of Surf Drive. Stretching west-
ward for several thousand feet from this point is Falmouth Beach, a public.
teach which extends in front of Salt Pond. '

The public beaches just described are prime recreational resources in the

region and receive intensive use during the summer months,

Water uses in the harbor are mostly those associated with recreational boating
activity, Occasicnally, there is some swimming in the Harbor, but the con-
gestion of boats and resultant pollution discourages most of such activity.
Commercial boating also has its place in the harbor. Ferry service tb Martha's
Vineyard (Oak Bluffs) is provided by the "Island Queen" which sails from a
pier on the east side of thé harbor during the summer season (May through
October), Five or six charter boats operéte out of the harbor seasonally.

And several commercial fishermen make routine calls to the Town Wharf through-
out the year, though only one such boat spends any appreciable time docked |

in the harbor.

g. Marine Facilities.

As earlier mentibned, four boatyards are to be found within the Harbor,
offering such facilities as an 85-foot marine railway, several lifts and .
cranes (up to 100 tons), and a variety of specialty repair shops.

There are four or five charter boats operating out of the harbor. However,
the "Island Queen" ferry to Martha's Vineyard, with its support facilities

located on the east side of the harbor, is the principal commercial transport

14—



~facility in thé area. Estlmates are that thls ferry generates $650 000 per L

.~ Yyear in direct revenue from freight and passenger service.

Mooring slips exist at both public‘énd private piers and docks around the
harborside. The town-owned slips at Marine Park will accommodate 60 boats.
Privately owned slips elsewhere in the harbor will accommodate an‘additional‘
‘180 boats. And anchorages and mooring elsewhere in the harbor may increase
the resident boat capacity of the harbor by 150, bringing to approximately

500 the number of boats (mostly recreatlonal) based at the harbor.

| The Falmouth Yacht Club, in the southeastern portion of the Harbor, 1s one
of the focal points of recreatlonal boatxng ‘activity.

The Corps has estimated the following intensities of Harbor use during 1974:

Commercial traffic:

Draft range . ~Vessel trips Carrying:
7-8* 950 : 120,298 passengers
s 6~7" 825 | 197 tons
others : 255 : 130 tons -
Totals: = 2,030 trips 120,298 passengers and
' o 327 . tons.

Réereational traffic:

Draft‘range ‘ ‘Vessel trips
5-6" , 2,500
4~51 | 6,200
~ others 10,000

Total: 18,700'trips‘

"h. Socioceconomic Data.

Falmouth's population in 1970 was 15,942, The median age was 30.8 years

as contrasted with a state—widé median age of 29.0 Years. The median income
of resident families in Falmouth in 1969 was $9,881. This figu:e,cdmpares.‘
with a state-wide family median income of $10,835.
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The principal occupations of the more than six thousand employed persons (1970)
in Falmouth is concentrated (i.e., more than 50 percent total) in professional,' -
| clerical, and craftsmen catégories. The largest single priﬁate employer on
the Cape is the Woods Hole Oceanographic Institute, located in the southwestern
part of town. . 4
In 1970, there were 9,619 housing units in Falmouth of which 6,176 were year-
round units. Those units which were vacant and/or for sale had a median
asking price of $24,300 (1970). Units which were (1970) renter-occupied had
a median rent of $106 per month.

The town report of 1974 estimated that town water was supplied to 18,000
persons during the "off-season" of 1974 and that the number of water customers
increased to 51,000 during the summer--an increase of more than 280% for the

summey season.

i. Fishery Resources.

The fishery resources of the region since the colonial era have attracted .
some of the energies of Falmouth residents. The principal harbor in town from
which fishermen depart for regional fishing grounds--Vineyard and Nantucket
Sounds, Buzzards Bay, énd the open Atlantic--is Great Harbor at Woods Hole.
Inner Harbor, the proposed‘project site in Falmouth, is of only minor importénce
to the fishing industry. It is of passing historical significance fhat the
Lighthouse Board, a predecessor of‘today‘s Coast Guard, had its begiﬁnihgs

in Woods Hole. And the first marine fisheries laboratory (now the U, S.
Marine Fisheries Laboratory) was also established at Woods Hole (1871). A

few years later, a private institute--the Marine Biological Laboratory--was
also established néarby. And in 1930, the Woods Hole Oceanographic Institute
was founded--making the Woods Hole section of Falmouth an international center

for marine and oceanographic studies.

Whaling was one of the principal industries of the residents of such nearby
places as New Bedford, Nantucket and Martha's Vineyard during the 1600's,
1700's, and until the Civil War. Falmouth residents too participated in this

industry. Large fortunes were made by the most industrious and successful of hd
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these adventurous men. But the reason for this prosperity, the whales, in
_time became less numerous and other Pishing ports became competltlve, as
whalers had to seek their quarry in more distant waters, And the rise of the .
petroleum 1ndustry introduced a competitive product to the world's economy |
which meant the end of New England whaling.

.The nearby waters of Nantucket, Vineyard and Rhode Island Sound are character-
ized by seasonal chénges in water temperétﬁre; Winter flounder, windowpane

. flounder, tautog, gunner; tomcod, and smelt are year-rournid residents. Cod,
pollock, and several kinds of héke, hdwever; are cold-water species and only
in the winter may they be found closer inshore than_is‘their custom during

the warmer months. .Surface waters begin to warm iﬁ the spring and the cod.and
" other species move offshore to colder and deeper waters. As.the waters con-
tinue to warm'fluke,‘summer floﬁﬁder, scup, black sea baSs, bluefish, striped
bass and weakfish move into the area to spend the summer (until October).

The maﬁy estuaries of the.area, as well as the saltwater ponds open to the sea,
are breeding grounds and nurseries for-a variety of resident species (w1nter
flounder and tomcod, and such forage species as killifish and silversides).
Anadromous species (alewife and blueback herring) pass-through these shallow
~ marine zones during spawning runs. Shellfish, too, find the estuaries, bays,
", and ponds hospitable habitatérbecause of thefgbundance'of nutrients_to be
found there. | | '

1) Finfish. The shifting shallow shoals of Nantucket Sound (south and east
of Nantucket Island) are one of the area's attractive fishing grounds. The
shallow shoals of Viheyard Sound are generally less attractive, but have, in
teh past, yielded numerous black sea baés. Buzzards Bay, the body of water
between the western Cape and its archipelago (the Elizabeth Islands) and‘the
mainland of Massachusetts and Rhode Island, is a prolific striped bass
fishery--individual specimens of up to 84 1lbs. have been recorded. But in the
estuaries and along the ¢oast, "school' bass (i.e., striped bass of less than
10 1bs.) are the most common. Bluefish rénk with stripers as a popular and
prolific species--both inshore and, from May into October, offshore,

Tautog are caught off rocky bottom around wrecks, habitats not uncommon in
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Buzzards Bay. Cunner--nicknamed ''bait-stealers'--are a nuisance fish to the
sport fishermen in some of the same areas where tautog and striped bass
abound.

~ Winter flounder (blackback), a ubiquitous fish, are found in salt ponds, bays,
. and the open ocean. White perch are also found in these hébitats, but

: especiglly in estuaries and river mouths. Scup, a visiting summer species,
are frequently found at the western end of Martha's Vineyard and off the
Rhode Island coast in Buzzards Bay.

Groundfish (cod and hake)‘are present offshore the year round. Some cod, in
fact, which move inshore late in the year, are caught by surf-casters while

fishing for stripewrs.

Migratory fish with pelagic habits, such as mackerel, tuna, and swordfish,

are taken in the area--but usually some distance from shore.

‘Eels, the only catadromous species of the area, pass through the estuarine _
zones of the region on their way to a lengthy stay in freshwater, or on their e
- way, as adults, to the Saragossa Area of the South Atlantic to spawn. They

are caught by hook and line from April through November and through the ice

with spears during the winter. Fishing grounds for eels afe in all waters--

marine, brackish, and fresh waters.

Landings of finfish in the town of Falmouth recorded in recent years. are shown
in Table I. It is presumed that most of these catch statistics were recorded
at Woods Hole for, as was earlier mentioned, the Inner Harbor at Falmouth is

a much less prominent fishing port than is Great Harbor at Woods Hole.

The Inner Harbor itself does mot support‘an active or productive finfishery.
Small numbers of herring routinely invade the harbor seeking entrance to the
drainage pipe at the upper end of the harbor which connects with inland fresh
water bodies. (Other south-draining rivers in the Falmouth area receive herring
and alewife runs of some importance.) Only an océasional child or languorous
fisherman drops a line.in the harbor's waters. The same is generally true of

waters immediately adjacent to the harbor's entrance in Vineyard Sound. As was ~
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Waters fished (w/in 3
mile limit):

Species Landed in Falmouth:

Common eel
White Perch (sea perch)
Bluefish

Striped bass

Shellfish:

(pounds of meat)
value

Quahoags & hard clams:

public areas
private areas
Oysters
Soft-shell clams
Bay écalloPS
Conch (channeled whelk)

Horseshce crabs

(*Figures show =
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TABLE 1

FINFISH AND SHELLFISH SPECIES HARVESTED AND soLD"

Wauquoit Vineyard Buzzards Popponesset Nantucket
Bay sound Bay § Bay Sound
1973 1974 1973 1974 1973 1974 | 1973 1974 1973 1974
o Lo 5 5 !-
700 7500 - 9500 : : '
385 4500 1270
1500 1600 ‘
525 Zéo ~ |
16,000
75,000 |
65,000 ‘
_— ..27,900
e - __?
]
E
i
. T T 1
40,600 19,800 25,300 4400 || 10,494
40,872 36,000 _ %6,000 6000 | 12,383
1150,000 165,000
T7T,000 225,000 !
— - ——— ...‘, e,
6200 1300
22,058 3400
1560
2400 : i
5400 2460 2600 1230 ?
16,200 5289 4000 2590
69,300
SR — e e e e e e e | e 27,
, i 9250
-L-—-—-—----——- - ——— PR S 1150
-19-

pounds/value)

Source: National

marine Fisheries Service,

1976, Glducester, Massachusetts
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earlier implied, the greatest quantity of finfish resources in the area are
located some distance from the developed shorelines of Falmouth.

2). Shellfish. The Inner Harbor, like other indentations along the nearby
Vineyard Sound coastllne, has attracted a shellfish populat10n comprised of
several specles. The area, for reasons earlier mentioned under '"Water Resources,"
remains closed to shellfish harvest (except as permitted to the Falmouth Shell-
fish Warden by the Commonwealth's Department of Pub11c Health).

Within the harbor are both quahoags (Mercenaria mercenaria) and soft-shelled

steamer clams {Mya-arenaria), Because the former are considered to be a more

valuable resource than the latter they have been harvested in the harbor by

the Warden in recent years and relocated for depuration and as Ereeding stock
in salt ponds to the east of Inner Harbor (e.g., Great Pond and, in the future,
Green Pond). The harvest of soft-shell clams might be feasible in the future
but, as yet, no resourcee have been allocated for their inclusion in the '
depuration experiment. No bay scallops are found within the harbor--presumably
because of their high mobility end low tolerance for pollution levels found in
the harbor, ‘ o | | |

During 1974, a total of 1,174 bushels11 of contaminated quahoags were dug frdm
the sediments of the harbor by the Shellfish Warden and transplanted in (or .
"relayed" to) unpoliuted areas. All specimens were presumed to be contaminated
not only by bacterial pollution in the waters of the harboxr but by'organic
up-take of mercury (in greater amounts than 0.5 ppm in the flesh of these hard
clahs). But depuration of the relocated individuals and the propagation of
spat has occurred (during the intervening year and a half since the initiatien
- of the project) and all parties concerned today express satisfaction with the
relaying project.12 Harvest of quahoags now living in the transplant areas is

expected soon.
Elsewhere in the Falmouth area shellfish harvests of quahoags, soft-shelled
~ clams and bay scallops have annually been substantial. Most harvests have

occurred in the estuaries and ponds indenting the coastline of the town,

Table IF¥ shows shellfish statistics compiled for all of Barnstable County, which'
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TABLE 11: SHELLFISH SPECIES HARVESTED AND SOLD*
MASSACHUSE'I'I'SI EQUIPMENT Quahoags Soft-shell clams QOysters Bay Scallops Razor Clams Sea Clams Mussels Conch
TOTAL 1973 1974 1973 1574 1573 1974 1973 1974 1973 1974 1973 1974 1973 1974 1973 1974 1973 1974
Total : §
Fishermen: 683 763 |
Rakes 100 413 20,660 18,052 763 872 188 304 886 423 180 42 15 154
300,818 249,150 12,990 15,334 2,984 5,065 13,800 3,815 500 7190 100 312
3,98 3,624 28 199 119 19,881 = 27,000 11,296 2,701 300
Draggers 771 898 5EI3 30352 798 7,040 1,665 248,944 315,412 4,984 8,110 300
1,088 113 10,205 10,27% 33 21 By 10 50 20 200
Forks 185 176 15933 17574 152763 160-748 450 275 15 60 600 5 60 1,200
4,459 2,395 1,148 15 139 30 176 124 .8
Tongs 8 62 87 28261 16.95% 195 1,827 305 2,605 1,958 L 72E
30 14 65
Nets 52 750 1,203 695
30 8 10
. 86 159 50 200 47 1
Divers 5 8 862 1,600 750 3,000 - 362 |
12 30 38 i
Hand ' W6 o %00 — —
BARNSTABLE
COUNTY
Fishermen: 339 381 :
Rakes 525 299 16,537 14,401 486 401 132 275 557 423 180 42 15 150
741,601 193,812 8,340 6,223 12,448 3,930 5,065 3,875 500 190 100 300
2,708 2,267 6 100 99 8,205 11,130 300
Draggers 331 30 se'ges 18500 72 1,300 1,465 93,095 131,928 300
23 95 163 251 35 17 1 10 50 1
Forks 19 32 200 1,370 2,746 4,217 = 450 758 15 60 00 f 10 '
: 1,515 799 68 5 75 25 131 124
Tongs % 22 3%T 15,018 1,370 75 1,218 ‘260 2,015 1,958 | —
15 14 65 !
Nets 32 220 — 303 690 | —
Divers - 3 —_— — — - —
i
38 : |
Hand 1 —_— _— 305 —— —
Boats: Source: National Marine Fisheries Service
Inboédrd " 33 20 *Figures show: bushels ! )
Outboard 235 207 Value (§) | 1976, Gloucester, Massachusetts
Other 13 6
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includes all of Cape Cod and for the Stéte._ Presumably the figures which
follow, for Falmouth alone, are included in Table II. The figures in Table

IT are presented 50 that some concept of the regxonal context for- shellfishlng
effort can be appreciated. '

1974 harVest f_igures13 for Falmouth's shellfish beds are shown below (excluding

Inner Harbor):

Soft4she11'-. Bay |
Area ..Clams . . ... = Quahoggs | - Scallops
Waquoit Bay T = 135 x 2,448 - 1,500
Eel Pond - - 185 565 - 393
Bourne's Pond S c 65 79 . _
Green Pond ' 210 3,200 2
Great Pond , 759 1,075 15
Little Pond o 85 12 . 2
Little Harbor, Woods Hole : 2 450 3
Great Harbor, Woods Hole o .. 28 _ 285 o
Sippewissett Area : 52 ' 95
West Falmouth Harbor o .4
Rand's Canal _ 7 . 36 '
Fiddler's Cove 16 50 .
Megansett Harbor ' .. 15 ' - 25 1
TOTALS: 1,552 bu. . 8,320 bu. 1,900 bu.
The 1974 "“commercial'™ and '"family' shellfish harvests in Falmouthskere: ‘
. Soft-shell ' Bay
Commercial . ~Clams Quahoags Scallops
Bushels Harvested 320 4,500 - 900
Value 'w_$7;680- : $90, 060 $27,000
Family - . , 7
~ Bushels Harvested 1,233 3,820 1,000
Value _ $29 592 $76,400 . $60,000

During 1974 the follow1ng numbers of shellfish permlts were 1ssued

Family : . . Commercial

Resident Nonresident

- 65 yrs, + 65 yTS.
2,125 300 250 .. 85

No significant numbers of eastern oysters are now belng harvested in Falmouth,
but the Shellfish Warden has initiated transplants of mature and larval spat
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oysters in a number of areas (especlally on the Buzzards Bay 51de of town) 1n -
‘~ant1c1pat1on of a future oyster fishery.

. In addition to natural reproduction of shellfish substantial efforts have
been expended in Falmouth (especially by the Warden) to augment the native
populations with laboratory-raised and artifically-cultured specimens.

The SENE Report’? identified Wauquoit Bay in Falmouth (and the Town of Mashpee)
as an ideal shellfish aquaculture site. Howéver, no aquadultufal enterprises
(save for that couducted by the Shellflsh Warden under town auspices) yet

exist in estuarine environments w1th1n the town. ‘

3) Lobsters. Though the statistical records of the National Marine Fisheries
(see Table 1) show no landings of lobsters in Falmouth, it is known that
fishing for this most valuable of all of the Commonwealth's fishery resources
does occur in Falmouth waters. Lobster pots are set in rocky areas in the
Woods Hole area and off the Elizabeth Islands, as well as off the Buzzards
Bay shoreline of Falmouth. (Barnstable County s chief lobster fLshlng ports,
“howeverr, are Sandw1ch and Chatham, h)

j. Benthic Investigations. As far as is known, no investigations or surveys

of benthic organisms in the Inner Harbor (aside from shelifish harvests with
hand rakes)'have'been made. The sediments of the harbor (as defined by the
sediment samples taken in anticipation of the propdsed mainténahée dredging)
range from fine sand near the harbor entrance (GE-1 on Figure 1) to black
organic silt (PE-3 and 4, on Figure 1). | |

A reconnaissance diving survey was.conducfed by the Cdrps_in the harbor

during 1975. It confirmed that in the harbor's bottom sedinments there is a .
distinct 1nterface between (1) relatively clean, ocean-derived sand and (2)

silt (and finer material} with an admixture of .organic material. This inter-
face, or boundary, is presumed.to Youtcrop" in a 1ine;stretcﬁing across the
harbor a short distance inland from the town wharf and to dip oceanward from

the "outcrop line." Definition of the spatial and other relationships of the
sediments at depth, however, -awaits more detailed and deeper CDring'and sampling
than has yet beén undertaken, When better.understood,=§heAmgchanigs;of
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sediment transport into the low energy environment of the harbor will permit
more accurate estimates of--and distinctions between-~-the volumes of clean
sand and the fine-grained material with which organic material is inextric--

ably mixed.

From a quahoag's point of view, the harbor's sediments are a hospitable
environment. Quahoags and soft-shelled clams are found throughout the harbor
(i.e., in the middle as well as‘along the e&ges)-for about two-thirds of the
harbor's length (excluding the entrance portion). Their habits--for example:
burrowing depth, rate of growfh, etc.,~- are no different in the harbor than

15

in less polluted waters. In an ecological sense, these filter-feeders seem

to be successfully filling their appropriate niches in the harbor's ecosystem.

k. Historical and Archeological Featﬁres. No features appearing on the
National Register of Historic Places are present in the town of Falmouth.
Portions of the town, to the west of the harbor and closer to its center, have
been declared "historic districts" by the Commonweaith. ‘These areas would not

be affected by the proposed dredging.
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. 3. Relationship of the Proposed Action to Water and Related Land Use Plans

The land area Surrounding-Falmouthfs Inner Harbor is already well developed.

'Questions on developmental changes in the Harbor area are frequently the

concern of the town's active Planning Board and the resuitant policy seems
to favor a minimum of change 1n land uses in the Harbor area, Approval for
a proposed multlple dwellrng complexron the east side of the Harbor, for

‘example, was withheld recently. 16 The proposed dredglng of the Harbor, how-

ever, is strongly supported by the present town administration because of its -

~.importance in maxntalnlng those establlshed harborszde enterprlses and fa-

cilities which are important to the town's economic well be1ng

A current and unresolved question (earlier addressed in this report] is that _:‘

- of municipal wastewater collection and treatment. This 1ssue 1mp1nges

seriously upon such matters as ‘land use policies, re51dent1al den51ty, water
quality, etc. There is concern w1th1n the town about water quallty parameters
measured in the Harbor. -And there is also recognition that the.absence of
sewer facilities in the Harbor area exacerbates these water quaiity problems,

.lthough there is some question about the pr0portiona1 assignment of cause for

Water,quality”degradation'to boating activity in the Harbor and/or infiltration
from septic systems. | ' '

The town is proud and protectlve of both its marine and its Iand—based resources.
Land acquisition for conservatlon purposes is stressed as is the provision for

-publlc beach facilities, The town now controls 2.26 miles of beach frontage

and 2.39 add1t10na1 miles of ocean frontage.17

The proposed dredging action has at least historic relevance to the town's
policy of beach preservation. As has already been mentioned, the two earlier
dredging operations of the Harbor (in 1957 and 1963) resulted in the'dredged
materials being placed on the Falmouth Heights Beach (Just east of the ‘Harbor
entrance) . Though there may have been some objections to these actions v01ced

. then, there is now near unanlmlty . in endor51ng these earlier actions.

The reasons given for endorsement are that the dredged materials supplemented
and replenlshed that stretch of beach east of the Harbor which, in the memory
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of many reéidents, had been eroding.

Similarly, the Poblio_Works Department of_the town has suggostedls'that dis-
posal of drédged mateiials on the ocean side of Surf Drive (beginning 2000 -
feet west of the Harbor entrance and extending westward from that point)
would sefve to lessen the impaot of'storm damage to that exposed roadway On
the average of once each year--usually 1n the winter--high tides and storm-
“driven waves inundate that roadway with sand and debris which require removal
and expendltures by the town.

Thus it Seems that the disposition of dredged materials on the beach is
actively solicited by at least some of the town's citizens. There are, it
should be added, persons opposeo to such action because of the uncertain
consequences of dispersing the dredged materials along a much-used section
of beach, but such opposition is only volunteered as an oplnlon when the
issue is raised for discussion.

The possibility of allowing'the Harbor,'over the years; to shoal and.become
unusable by those boats drawing an appreciable amount of water is probably
unthinkable to most of the town's residents. Admittedly, other and altefﬁa-

" tive harbors are available within the town (Woods Hole and Quissit, for ex-
ample). But the intensity and importance of enterprises and facilities now
-located at Inner Harbor precludes, for most residents, the option of phasxng
out or de-emphasizing that center of recreational boating. The proposed dredg-
ing action therefore is supported by‘thOSe interests in.towﬁ_who find it con-

sistent with present land use policies adopted by the town.

The town is affiliated with the Cape Cod Planning and Economic Devolopment
Commission and, of coorse; is within the jurisdictional province of the Barn- _
~stable County Commission. Recent and produotive efforts have been made by -

these two regional agencies to familiarize the residents of Falmouth with cur-

rent regional plans and options on such matters as a Cape-wide groundwater inven-

tory, regional transit authority, areawide wastewater management planning, solid

-
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waste management, and those other State-sponsored programs relevant to the Cape
Cod region. The proposed dredging action of Falmouth's Inner Harbor appears

not to be in conflict with any'of these regional activities.

One additional public and institutional entity which conceivably might have an
interest in the status of the Inner Harbor facilities.is the Woods Hole,
Martha's Vineyard and Nantucket Steamship Authority. That Authority is a public‘
body, licensed as a common carrier, to provide year-round daily sefvicé to thé
three towns named. The port facility in Falmouth which is used by the Authority
is not at the Inner Harbor but in Woods Hole Harbor. The service prdvided by
the Authority is, however, competitive with that provided seasonally by the |
privately-owned ferry operating out of the Inner Harbor (by Island Commuter
Corp.) pl?ing the route to and from Oak Bluffs (Martha'é Vineyard). Cessation
of service by this Oak Bluff ferry, - if Falmouth Harbor could no longer
accommodate sﬂips of thatbdraft (about 7 feet) would have an uncertain (positive
or negative) but direct impact upon thé public Aathority. That Authority; it
has been observed, continually struggles with fiscal problems seeking to avoid
additional tax assessments on the three towns served. And were the closing of
Falmouth Harbor to occur and the resultant economic impact on the Authorlty to

be a negative one, there would be ramifying implications.

The New England River Basins Commission has recently completed a study (SENE

. Report)19 of water and related land uses in southeastern New England. Among
the recommendations made by this study was one specifically addressed to salt
watexr fishing and recreational'boating—~namely, the "maintenance, or dredging
of up to ten recreational boating channels" in the Capé Cod area.

Falmouth presently has, in all of its harbors:
865 slips

1310 moorings
Total: 2175 boat accommodations

This total, incidentally, exceeds those of any other town on the Cape.

-27-
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The SENE report recommends20 the increase of boating facilities in Falmouth
to include two marinas with:

120 slips
30 moorings .
~ Total: 150 additional beoat accommodations.

The report specifies the recommendation that the harbor at West Falmouth
(among others) should be dredged in order to implement the recommended ex-
pansion of recreational boating facilities in the Cape Cod area.

The implication of this recommendation is that existing recreational boating
facilities--such as those at the Inner Harbor--should be maintained in order

to accommodate expanding demand.

The Commonwealth in recent years (1970 and 1atef) has passed four separate-
"Ocean Sanctuary Acts" (under General Laws, Chapter 132A), defining and re-
stricting those practices and activities which may take place within specified

marine waters under the Commonwealth's jurisdiction.

The ‘drédgihg of Falmouth Harbor, inasmuch as it is to take placéi
below the mean low water line, is within the "Cape and Island Ocean Sanctuary"
(defined in Section 15; 1971 c¢. 742; and 1974 c¢.822, seé. 2); ‘However, the
Act does state that it is: ' |

...not intended to prohibit...channel and shore protection pro-
jects...deemed to be of public necessity and convenience affected
by municipalities, governmental districts and the federal govern-
ment, contingent upon required approval wherever applicable by

the U. S. Army Corps of Engineers, the Division of Water Pollution -
Control, the Department of Public Works, and the Department of
Natural Resources, or other improvements approved by appropriate
federal and state agencies.

Therefore proscriptions and limitations embodied in the Act do not seem to

contravene or conflict with the actions proposed--most especially as the

specifics of the Act pertain to dredging activity.
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- Two alternative disposal sites (at Cross Rip Shoals in Nantucket Sound, or

off West Falmouth in Buzzards Bay) are both within the Cape and Island Ocean.
Sanctuary. Both of these disposal sites, however, have been speéifically and

recently defined by the Commonwealth as open water disposal sites suitable |
for "clean spoil"™ only. The "Foul Area'' disposal site, east of Boston in
Maséabhusetts Bay, by contrast, is the only site designated by the Common-

Wealth for disposal of "polluted' dredged materials.’}



4. Probable Impact of Proposed Actions on the Environment

a. fmpacts of Dredging and Disposal - An Overview

The propésed operation involves two distinct phases: dredging in the inner
Harbor and channel and disposal of the dredged material at an ocean site.
The dredging operation itself will have physical and chemical effects upon
the biota of the harbor. Associated ﬁith the dredging there will be an
increase in suspended and dissolved solids which will increase turbidity
and decrease light penetration. This decreased light penetration will ha#e'

an inhibitory effect upon photosynthesizing plants in the areas effected.

A reduction in productivity due to decreased light penetrafion in the dredged

area may, however, be offset by increased nutrient concentrations (most
notably forms of nitrogen and phosphorus) which, in turn, may stimulate pri-
mary production. The extent of the turbidity increase may be fairly short
term and will depend upon the prevailing currents and tides at the time of
dredging. Nutrient increases, on the other hand, may be longer lasting. -

The dredging operations will result in alterations to the benthic macro;'
invertebrate communities in and around the dredged area. The most obvious
effect will be that of the dredge itself which will result in destruction
and/or relocation of a portion, largely the nonmobile portion, of the benthic
community. A seéondary effect will be caused by smothering of elements of
the benthic macroinvertebrate community by the sediment plume. The extent

of this plume which will be composed of the fine fraction of the sediments,
will depend on the quantity of spoil and the prevailing tide and wind
~activity. The duration of this effect on the benthic biota will depend upon
the duration of the operations and the presence of recolonizing organisms.
The dredging operation will'have‘differenf effects on the harbor's fish popu-
lations. Those species which can relocate will do so and damage will occur
to the less mobile species. The-most_severe damage will be to the eggs and
larvae of fish species, both planktonic and demersal types. This damage

will be caused by smothering and-may cause large scale mortalities of imma-

ture stages.

Dredging operations may resuspend material having a high biochemical oxygen
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demand (BOD) as well as materials which may contain concentrations of toxic

elements. This increased BOD may result in oxygen depletion in areas surroun-

‘ding the operation. The resulting low oxygen levels may be sufficient to

produce stress in portions of the animal community. The concentrations of
toxic elementé_released may be sufficient to have lethal or sublethsal
effects on the biota. Sublethal effects affect reproduction or feeding
behavior and may result in major population losses. The actual impact and
effects of the BOD and toxic element increases depends on the dilution of

sediment plumes caused by tidal and wave action.

The impacts of dredged material disposal will be much similar to those dis-
cussed for the dredging operation. A major concern.regarding the selection
of any spoil disposal site should be to ensure that the material dumped. is
similar, at least physically, to the type of bottom sediment already present.

" Attention to this concern will help to ensure that a community similar to

that already established will re-establish after the dumping operation has
ceased, and reduce the possibility of major long-temm alferations to the
biota of thé dump site. If this concern is not met the newly deposited
sediment may be slow to be Tecolonized, as there may be insuffitient re-
cruitment populations in the immediate area of a type adaptable.to the new

substrate.

'b, Sediment Studies of the Area to be Dredged

—Sedlment samples of Falmouth's Inner Harbor were taken in June 1975 and sub-
- sequently analyzed (see Table III). One sampleé site was in the ‘entrance
" channel and the others were not far from the Town Wharf (see:Figure 1). Addi-

tional samples were taken 'in February 1976 for the express purpose of making
elutriate tests, the results of which are shown in Tables Vua.and .V.b.

Physical descriptions of the 1975 samples are as follows:

GE-1: Fine sand (SP)

GE-2: Sea. weeds and grass

PE-3: Dark gray to black organic silt with traces of fine
sand and gravel, and with marine odor (OH to OL)

PE-4: Black organic silt with trace of fine sand, and marine
odor (OH)
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Table riz. -~ 7 ~
Chemical Analyses (Dried) of Sediment Samples z{éjf/
- Falmouth Inner Harbor (September 1975) e
Parameters(\ppm//f
Sample Site & Depth 481254 %Epa) Cop TKN gl & gn Jca Jer |Jcu fwi [vn
GE-1 surface 15,600 2,410 160 60 0.0 {7.3 9.7 |.5 }5.8}2.4 [4.9]9.8
GE-2 surface {No ¢lastic sediments retrieved) _
PE-3 0.25 225,000 211,000 8310 2700 4.641140.) 194. 86. | 173.154.| 85.
. 1.17 103,000 -—- -— - 5.77{140.| 129.] 2. 51. 73.156, | 95.
PE-4 0.0 0.17 182,000 172,000 5570 1490 2,601 73.1124.12.9 | 58. 73.136.] 58.
1.0 1.17 175,200 —-—- — ——— 3.09] 55.1133 | 4. 47. 86.139.1] 95.
. f B el
EPA -~ Specified Cri-
tical Limits
(1973) - —-—- -— - 75 === ~— 0.6 | -—- e mme fmm
Mass. DWPC Criteria 60,000 50,000 1g00. 1500. 1.0;‘ 50.] 50.
-32-
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The physical nature of samples from the interior of the Inner Harbor (i.e., c

their silt grain size), as differentiated from the samples at the entrance
channel, confirms that the area is one with restricted boundary cond1t1ons,
and an environment in which the energy for sediment transport from the

principal sediment source, i.e., .the sea, is derived from tidal currents

~and wind-whipped waves. No appreciable freshwater inflow to the harbor

exists. The sampling station in the channel, GE-1 (see Figure 1), is the
only station with an appreciable fine-sand fraction. The hlgh percentages
of organic constituents in the Inner Harbor samples are an additional |
indication of the restricted movement of sediments within the sampled area.
These organic components are not winnowed by current action and thefefore

.not relayed out of the area to any extent. Instead, they appear to be

accumulating within the harbor as they derive from the abundant nutrients
contributed by: wastes from boats in the harbor, leakages from nearby
septic systems, and the aquatic life (vegetative and animal) which has

. become established in the harbor.

Bulk chemical analyses of the 1975 samples have been reviewed by Commonwealth

authorities (see November 21, 1975, letter from Thomas C. MéMahon, Director
of Massachusetts Division of Water Pollution Control (MDWPC) in Appendix) .

Analyses of these samples appears in Table III, along_with those applicable
23

“criteria (1) established by EPA“ and (2) selected by MDWPC. 24

Two samples (PE-3 and PE-4) '"Violated one or more of the numerical criteria
established by EPA," according to MDWPC, and therefore could be labeled
"molluted", rather than “clean", - And so it was that the Gommonweaith iﬁ-‘~
itially ruled that Falmouth sediments must be dep051ted ‘at-‘the Boston Foul
Area, 80 mlles away The volatile solids and chemical- oxygen demand values -
shown in the tests are high. These values indicate that a considerable.

amount of organic matter is present in the surface sediments. O0il and grease

concentrations, an indicator of the volume of motorized activity in the har- . ..

bor, is high, but excessive only in one of the samples. Meércury is excessive
in two of the three locations analyzed and in greater concéntrations in the

Falmouth samples than in any other New England locality wheré maintenance

EEV=TI



dredging has recently occurred. Preliminary‘comparisons show that the aver-
age mercury value in sediments at Falmouth is almost 12 times greater than _\@3 
the highest value from all other Federal projects sampled to date in the Cape
Cod area.25 High mercury levels at Quisset Harbor, on the Buzzards Bay side
of Falmouth, were reportedly traced to marine paint which héd_been much used

by boats in that harbor. Cadmium too exceederhe_EPA pe;misgib;g—}jmit.

It is not possible to generalize from the few analyses available (in Table
III) that levels of concentration of any chemical fraction are correlatable
with depth of sample. Nor is it appropriate to draw conclusions. from the.
results of these bulk chemical analyseé about the availébility 6f the heavy
metals to marine organisms.26 Impacts of éoncentrations of these metals on
species making up a food chain requires, aﬁong other things, definition of
the physical-chemical state of a contaminant in situ and its availability for
up-take by different species--in short, more than measurements of its mere 1>R
presence in the environment. |

Elutriate ("shake') tests were perfofmed in February, 1976, by fhe Corps at
the request of the Massachusetts Department of Environmental Quality Engi-
neering. These tests were requested so that additional'information would
be available to aid in the determination of "acceptébility“ of the dredged
sediments at a Commonwealth-designated '"clean spoil" disposal site..

Elutriation tests of dredged samples are an alternative or additional (to
bﬁlk chemical analysis) technique for determiniﬁg the acceptability of
dredged materials at a'specified ocean disposal site. The procedure (as -
specified by the EPAJZ7 is to mix Qné volume of_the_prdyosed dredged sedi-
" ments with four volumes of water from the selected disposal site and shake
the two ingredients together for thirty minutes. The criterion for accept-
ability of the §ediment (at the proposed ocean disposal site)lis that the
elutrient must not exceed 1.5 times the chemical analysis of the "dumping

ground water."

Elutriation tests have recently been conducted for sediments from the two

~34—



TABLE V.a

...('?R_.

NEW ENGLAND DIVISION, CORPS OF ENGLZERS, U, S, ARMY

REPORT OF KEW ZNGLAND DIVISICN, MATERIALS TESTING TAEOPATORY

WATER AND SEDIMSIT TESTING

Falmcuth Harbor, Mass, and Cleveland Ledge Disposal Area
2 o - . )
Februvary 1970

Sarple identification and field and laboratory data pertinent to the samples tested are as follows:

Pertinent Data
Laboratory Serizl No.
Exvloretion Mo. '
Samnle No.
Sample Depth, Fi,
Coovdinate Toczvions:
YNorth
East
Sounding, Fs.
Reduced Sounding, Ft(MLY)
Dete~Hour Samopied
Weather
Sea State
Seczchi Dises
Bisex
Vhite
Visual Classgification:

West Fa mouth

Dumpinz Grouad Dredge Site
Wzter . Water :
100-227-1 1C0-227-2 100-227-3
EW-1-76 EW-2-76 EW-~3-76
Near bottom Near bottem Neer bottoxm
- 199,630 199,k20
- 8hi, 640 8kl 590
37.0 8.7 7.8
-3507 -8.}4- -7-3
6041-105 6041.-2400 60L1-1455
i, ¢ 1 1 )
5 2 2
8.1 3.3 2.8
8.9 3.9 3.3
Sea Water Sea Water

Sea later
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Bottom Sedimént Sarmles

. H_;‘é‘. s ﬂ

TO0-227-%, 5
PE~3~76

Ty -T2
0.0-2.7

199,630
8Lk 640
8.7
8.k
60451-1400
1
2

3.3

3.9
Ty

0.0-1.3%

Black organic Silt(OH

w/rarine odor

.1.3" to 2.7' Dark grey

organic clay (OH) w/
merine ofor |
T2

0.0-2.0"

I &

100-227-0,7
PE-4=T0
T1-To
0.0-2.35

169,Lk20

84k 640
7.8
~7.3

6051-1k55
1

2
3.3
3.9
gl
0.0‘1 -8?

Black orzanic Silit

(OH) w/trace of fin

sand, smail amount
of algze and marire

odor _
T2
0- 0"2 -1.5—"-.

Black organic silt (OH) Same as above

w/marine odor
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TABLE V.b

REPORT OF NEW ENGLAND DIVISION, MATERIALS TESTING LABORATORY

WATER AND SEDIMENT TESTING

Falmouth Harbor, Mass. and Cleveland Ledge Disposal Area
February 1976

Results of tests performed on (1) the standard elutrient resulting from the '"shake test'

various sampling locations with 4 parts water from the sampling location,

the virgin water from the sampling location are as follows:

Test Property (2)(3)

Nitrite (N), mg/1
Nitrate (N}, mg/1
Sulfate (S04}, mg/1
Freon Soluble, mg/1
Phosphorus (P}
Ortho, mg/1
“Total, mg/1
Mercury (Hg), ug/l ~
Lead (Pb), ug/l
Zinc (Zn), ug/1
Arsenic (As) ug/l
Cadmium (Cd), ug/l
Chromium (Cr), ug/1
Copper (Cu), ug/l
Nickel (Ni), ug/1
Vanadium (V), ug/1

Note:

A

5

West Falmouth
Dumping Ground

Bredge Site

C

using 1 part bottom sediment from

Standard Elutrient designation and
depths of sediment used

Water Water in shake test (1)
EW-1 EW-2 EW-3 PE-3 PE-4
g-2n 12-14" o-2m 12-14"
<0.01 <0.01 <0.01 <6.01 <0,01 <0.01 <0.01
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
2,475 2,500 2,700 2,500 2,150 2,350 2,100
0.0 6.0 0.0 0.2 0.0 0.2 0.8
0.025 0.013 0.017 0.015 0.255 0.010 0.330
0.027 0.020 0.030 -  0.043 0.310 0.055 0.430
0.4 - 0.6 . 1.2 0.75 1.7 0.75- 2.3
2. 4, 2. 4. 3. 3. 3
14.0 12.3 15.0 21.5 9.5 19.0 7.5
10. 9. 4, 4. 4. 4. 4.
0.7 1.0 1.0 1.5 2.0 1.3 1.0
<4, <4, <q. <q. <4 <3, <4.
23. 6. 6. 4. 8. - 10. 13.
1.5 2.5 3.0 5.0 3.0 5.0 2.5
<7. <7, <7. <7 <13. <7. 20.

—e—-see (2) above

Underlined values in Column C exceed EPA criteria.

-36-

{2} the virgin water from the dumping ground and

D

EPA's
Allowable Limits
(1.5 times "A")

<0.01
<0.1
3,712

.037
. 040
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1976 sampling sites in the Harbor (see Figure 2 for lqcatibns); the results
appear in Table V- b. The allowable limits for sediment samples elutriated
- with water from a proposed disposal site--in this case, the state—appfofed
site off the West Falmouth shore-- were exceeded by a majority of the test
.results (see underlined value in Column '"C" in Table V b.' Specifically,
those parameters exceeded are shown below. |

TABLE VI: Criteria Exceeded by Elutriate Test Results

at Two Sampling Locations in Falmouth's Inner Harbor

Parameter Criterion Exceeded by Samples from Station
Freon Soluble PE-3, PE-4 (3 out of 4 samples)
Phosphorus '

Ortho - PE-3, PE-4 (2 out of 4 samples)

Total PE-3, PE-4 (4 out of 4 samples)
Mercury ' PE-3, PE-4 (4 out of 4 samples)
Lead PE-3 (1 out of 2 samples)
Zinc PE-3 (1 out of 2 samples)
Cadmium : PE-3, PE-4 (4 out of 4 samples)
Nickel PE-3, PE-4 (4 out of 4 samples)
Vanadium PE-3, PE-4 (2 out of 4 samples)

The elutriate test is considered by many to be superior to the bulk chemical
analysis techniqué because it comes closer to replicating the chemical avail-
ability of elements in the sediment. But its limitations are those imposed *
by differences' between laboratory and actual field conditions., The test
~results, in other words, may be highly dependent upon test conditions. Vari-
ations in test conditions, for example, which may influence test results are:
solid-1liquid phase ratios of constituents, time of contact (e.g. different
parameters have differently timed release patterns), filtration or centri-

X

fuge procedures, etc.

The results of the elutriate tests are shown in Table V.b. With these results
in hand the Massachusetts Department of Environmental Quality Eﬁgineering de-

termined (see March 5, 1976, letter from Commissioner Standley in Appendix)

that the sediments to be dredged from Falmouth Harbor could be '"classified

~as unpolluted and could therefore be disposed of in so-called "clean" areas."

e e @ bl a0 iy <37 £ e L I8 [
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Cadmium has long been considered a toxic element, especially in the marine
environment. It has also been.fecognized as a common constituent of normal

sea water--at concentrations of about 0.1'mg/1.28

Its susceptibility to con-
centration by marine organisms, especially mollusks, and the markedly acute

and chronic effects caused by formation of organic compounds in a variety of
organisms identifies the metal as a critical eénvironmental component. Its
presence or synergistic action with other metals, especially copper and/or

zinc, increases its toxicity. The National Academy of Sciences has suggested29
that "minimal risk of deleterious effects" from cadmium exist when, in the
presence of Zn and Cu concentrations of 1 mg/l or more (Falmouth Harbor's
samples are 021 mg/l or less) cadmium levels are less than .02 ug/l; Falmouth's

maximum cadmium concentrations are 2.0 ug/l.

Other National Academy of Science recommendations (regarding toxic metal

_ concentrations) are:

Hazardous Minimal Risk Falmouth

Nickel 0.1 mg/1 .002 mg/1 .005 mg/1
Zine 0.1 mg/1 .020 mg/1 .0215 mg/1
Lead 0.05 mg/1  .010 mg/1 .004 mg/1

Mercury concentrations in the marine environment have been of.special eco-
logical concern and have been carefully monitored since the 1960's when lethal
levels of mercury in fish caused multiple deaths in Japan and scares around
the rest of the world. Mercury enters the marine environment in a number of
ways--through the combustion of petroleum, as wastes from industrial processes
(especially plastics manufacturing), etc. But perhaps the principle source
of mercury at Falmouth's Inner Harbor, as was found at Falmouth's Quisset
Harbor, was from anti-fouling paint used on boat bottoms. Such paint was pop-
ular with those owners of recreational boats who could afford a rather expen-
sive marine paint, and for this reason traces 6f it might be more prevalent

in the sediments of recreational boating harbors than in commercial harbors.

Because of the proclivity for concentration of mercury by organisms at various
levels of aquatic food chains there is the potential of increasing hazard to
the carnivores and predators which include these organisms as substantial parts
of their diets. Though sublethal amounts are known to be chronic and tolerable
to a variety of organisms threshold limits of mercury derived from specific
compounds have been exceeded in a number of instances causing deformities,

retardation, and/or death.

- -38-



S

-39-

-The mercury concentrations at the Inner Harbor as measured by both bulk analysis .

and elutriate test, as was earlier mentioned, are high.

Not enough is now known about the changes in chemical parameters of waters
resulting from either dredging or dredged material disposal. A number of
studies, however, have shown that the concentrations of materials in sedi-

ments did not influence the effect of dredged material on water quality.30

- Increases in pH and dissolved oxygen, for example, will inhibit increases in

trace metal concentrations. Another physical-chemical process caused by
dredging is the oxidation of iron, which is in a reduced form in the dredged
sediments, and its subsequent precipitation in an oxidized state with the

ferric precipitaﬁe carrying other metals to the bottom by sorption  and/or

~entrapment.

c. Sediment Studies at Commonwealth-Designated Sites

There have been no sediment studies conducted at any of the Commonwealthf
designated disposal areas located in the waters adjacent to Cape Cod. Thé .
West Falmouth dumping ground (at 41°36'N and 70°41' W) has,been‘used.fof

many years for disposal of sediments dredged from the west entrance to the
Cape Cod Canal and presumably the area is covered with dredged material. The
West Falmouth site is about 3000 yards west of the shoreline in waters -

ranging in depth from about 18 to 36 feet.

The Cross Rip Shoals area (41°27'N and 70°22' W) has never been used_by the
Corps and therefore would constitute a 'mew' disposal site if it were to be

used.31

The area,'céntered‘at_the coordina;es‘given above, is one mile in
diameter as defined by the Commonwealth. It is probable that field investi-
gations of the site will be required before federal agencies (EPA and the
Corps) will accéde to its use as a disposal site for a federal.pioject.
Furthermore, an area close to the Cross Rip site has been designated part

of another federal channel project, so there is the possibility of project
conflicts if CrosS‘Rip were to be a disposal site for Falmouth'S'drédged'
materials. |



-d. Effects of Dredging on the Inner Harbor

The biota identified within the Inner Harbor include quahoags and soft-shelled
clams, and it is these species--especially the former--which constitute the
principle resource of the area. -The value of these particular shellfish, as
has earlier been mentioned, is their utility as spawners of gametes which, in
tﬁrn, become marketable specimens when reared in the "relay" location. to whibh
the adults have been transferred. ‘

Removal. The most direct biological impact of dredging is the physical removal
of infaunal and benthic organisms. But studies33 have shown that a fairly'
rapid repopulation by both infaunal and epifaunal organisms usually occurs

after dredging. Certainly, such would be the case if only a small portion of

this habitat was to be disturbed (as is indicated by the shoaling shown on the

1974 Condition Survey - Figure 2). Furthermore, the Harbor habitat has con-
tinued to be productive of quahoags despite earlier dredging.

Quahoags prefer mud which centains minor amounts of sand, shell, and small
rocks;34 they do less well in sediments of pure mud. Planktonic stages for
_the species last 10 to 12 days following mid-summer spawning, after which the
larvae settle upon whatever substrate exists below them. Juvenile clams will
later move only limited distances in search of suitable sediments in which to
bury themselves. Growth of the individuals varies considerably (as much as ’
threefold) from one environment to another, depending upon sediment type,

food abundance, and temperatures. Growth is fastest during the warm months
and also during the clams' early years. Their food is primarily-phytoplankton
(especially diatoms).

Apparéntly, the Inner Harbor is a hospitable environment for the quahoags.
They can tolerate high levels of pollution and have the ability to live under
low oxygen conditions.35 They are found evenly distributed throughout the
inner two-thirds of the Harbor; their density approximate 150'bushels to the
acre (or more).36 Though the sedimeﬁt of the Inner Harbor is fine-grained,
it apparently is not a handicap to the filtering apparatus of the clams and
no deterrent to growth. ” '

—40-



'by operation of the clamshell . This impact is of serious

. . : 4

- Turbidity. Another impact of dredging is the increase of turbidity 6ccasioned;‘

+

concern only to the larval stages of quahoags. Soft-shelled clams, too, have'

" been shown 57 to be equally able to withstand the effects of turbidity. (The

soft-shelled clam population in the Harbor, as was earlier mentioned, though

con51derab1e,does not have an appreciable value placed on it by the communlty'

because of the abundance of these shellfish in other waters in Falmouth where‘.

supplies for public and private harvests seem to meet current demands . )

Toxic Heavy Metals. Estuarine sediments, like those of the Inner Harbor are

" usually fine-grained and highly organic. Both the physical nature of the

sediments and the restrlcted environment results in the accumulation of those

" _heavy metals which find their way into the env1ronment.‘ Trace amounts of these

metals are transported from the water column to sediments in one or more wayS'
by chemical exchange, adsorption on detrital organic and inorganic partlculate

matter, concentration by plankton, and ionic precipitation.

Disturbance of the sediments durlng both dredging and dlsposal may dn
some circumstances cause release of metals to the water colum and thus make
them available to organisms. The body of knowledge concerning the complex
physical, chemical and biological procéSses which control sediment - water

interactions is, however, insufficient to accurately predict the fate of

heavy metals in dredged materials.

Uptake of heavy metals by acquatic organisms has deleterious effects on indi-
vidual organisms classified as either toxic or sublethal, Both of these effects
may lead to stresses on populationsl Heavy metals act to produce enzymé-

structure alterations in the organism which, in turn, affect a range of bio-

, chem1ca1 reactions within the organlsm and, in critical concentrations, lead

to death. Sublethal effects are more subtle and may be reflected in abnormal-

ities in the second generation, or in failure to repreduce. A third concern

- regarding toxic metals is magnification along a food chain. This magnifica-

tion is important inasmuch as organisms at the base of a food chain, e.g.,
phytoplankton, may be tolerant to low metals levels, but when these levels

are concentrated the animals further along the food chain (in some cases ulti-

- mately man) may have a toxic reaction. There appears to be a wide variation

in the abilities of organisms to concentrate heavy metals. Young and Barber,38
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in discussions of heavy metal tokicities to phytoplankton, mention this selec-

tive and differential rate of uptake at the species level.

L

Pringle, et 31.,39 working on trace metal accumulation by'esﬁuarine mollusks,
foundthat they appear to concentrate metals at different rates and at certain
tissue levels depending upon the environmental concentration of the particular
metal, the temperature, the time of exposure, . the species concerned, and the .
physiological'activity_of the animal itself. Rates and levels of concentra-
tions under experimental conditions were in decreasing order aé fblLows: soft-

shelled clam (Mya arenaria), American Eastern oyster (Crassostrea virginica),

and the northern quahoag (Mercenaria mercenaria). Depletion rates were in the

same order and depend upon biochemical turnover within the animal.

Evidence of concentration of heavy metals through a food chain was investigated

by Hardisty et al.,40 working with flounders (Platichthyes flesus) off the coast

taining a fairly high metal level, the flounder developed a high level of the

same metal.

Some tempofary depletion of dissolved oxygen may be caused by the exposure

of the anaerobic sediments which,in the two interior samples of the Inner
Harbor, have an average (and high) volatile solid content of 170,000 mg/kg.
This demand for oxygen may be accompanied and offset by release of nutrients
in a form available for marine organisms. The degree and direction (positive
or negative) of this impact cannot be precisely determined with the daté_at
hand.

In summary, the adverse effects are principally those resulting from physical
removal of organisms and the possible release of heavy metals. Degradation
of water quality from trace metal increases, on the other hand, has not always

e

been found to be a concommittant of dredging.

Mitigation Consideration for Dredging Operations. The issues of scheduling

and timing of dredging operations is important to the reduction of adverse

impacts.

40—
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It is generally recommended that dredging should not take place in shellfish -
beds during spawniﬁg and spat-setting. These periods for both quahoggS'and
softfshelled clams are during the mid-summer months. Autumn and early winter_
dredging would'haVe lesé ecological effect on these species than would dredging
in other seasons. Reduce& water tempature in the fall and early winter ﬁbuld
also lessen the biochemical impacts.resulting from changes ih water quality

parameters.

Recreational use of the Harbor would also be less. inconvenienced if dredges
and scows were active in the Harbor after the summer recreational boating

seasons.




e. Environmental Effects of Dredged Materials Disposal at Commonwealth-Designated

Sites ' - Ny

Very little site-specific information is available from the Commonwealth-
designated disposal sites, and therefore it is not possible to address in

any detail the environmental effects of dredged materials disposal. Data.
needed from the West Falmouth and other designated disposal sites in the

Cape region, includes current measurements, profiles, biological dredge
sampling results, and physical-chemical analyses of bottom sediments.

Analyses of current dynamics and the ecological interactions of benthic _
organisms could be made with the aid of such data thus making possible bettqr

appraisals of potential impacts.

It is appropriate here to digress briefly to discuss the general problem of
sediment disposal. There have been numerous investigations of impact$ stemming
from disposal of dredged materials. In addition to those concentrating on
biological impacts, there have been a variety of sedimentological sttidies.41

.These studies have been both site-specific and theoretical.

Studies have shown that fluid mechanics and sediment transport are complex
inter-related phenomena affecting the behavior of dumped or dispersed sedi-
ments, with individual case conditions adding an additional category of vari-
ables. Complications are introduced by variations in: finite sediment volumes,
settling velocity characteristics, current conditions, the presense of a sea-
sonal thermocline, sediment organic content, salinity, temperature, suscep-
tibility to flocculatibn, conditions favofing suspended-sediment density cutj
rents, etc. Moreover, almost all of the factors that affect the fate'pf dredged
materials are time-varying, or stochastic, in nature. Most theoretical and
predictive investigations, on the other hand, are deterministic and applYIOnly

to the short time period under which a given set of conditions apply.

Because of the interrelatedness of factors influencing the dispersion of dredged
sediment techniques employing integrated systems analysis are recognized as ideal.
Modelling--both hydrologic and mathematical--is one approach often used to

supplement field investigations undertaken under a variety of conditions. In

bl
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"the instance of the project under discussion here, however, and as has earlier
‘been ndted,‘théré is a paucity of information on any of the pertinent factors

- which bear on the environmental effects of dredged materials disposal at the

designated sites.

Impacts stemmipg:from disposal operations are, in general, similar in kind
to those occurring during dredging--that is, they are both short-term and
long-term. In addition, the long-term effects may be cumulative at the dis-
posal site as a result of continued and periodic. disposal operatlons at the
'51t= from more than one dredging project.

Short-term impacts are not only similar in kind but in degree to those anti-
cipated at the dredging site. Effects from degraded water quality, the burial
or smothering of benthic organisms, and the subtle effects and influences upon

species propagation resulting from ingestion of contaminants--these are the

-principal short-term effects. Longer-term effects to the marine ecosystem

are more likely to be chronic and involve food-chain magnification of toxi-

cants, regional changes in species dlver51ty and other influences on populat1on
dynamics. '

Water samples from the West Falmouth disposal site have been collected and
analyzed (see Table V-b, Column A). These sample analyses, when compared’
with those from the Inner Harbor (Table V-b, Column B) show that there is

very little difference (in the parameters analyzed) between the waters at the

two sites.

In general, the Buzzards Bay area (which includes the proposed disposai

site near West Falmouth) has bottom sedimenté characterized by diversity _
of sediment type, i.e., sediment types range from rocks to.muds. The tidal |
currents there are weak and variable. They tend to flow northeasterly or '
southwesterly; parallel to the axis of Buzzards Bay, at.velocities rarely

43

exceeding 0.4 knots/hour. = As earlier mentioned depths of water there

- vary from about 18 to 36 feet.



The existence of on-going disposal operations at the West Falmouth site
 suggests that conflicts with other activities -- recreational and commercial
boating and fishing -- have already been minimized (by buoy markers and the.

general word-of-mouth:sharing of information to stay clear of the area). j

Nantucket Sound (which includes the Cross Rip Shoals area) is characterized
by sandy bottoms with shifting shoals. Currents at Cross Rip Shoals are,

as the name implies, influenced by currents trending nearly at right angles
to each other. One system flows ESE or WNW, depending on ebb or flood
conditions, and the other system, flowing through Muskeget Channel between -
Nantucket and Martha's Vineyard, trends nearly northerly or southerly

(also dependent on the tidal phase). Tidal velocities measure up to 1.3 knots/
hour (=1.3 nautical miles/hour) in the nearby area.42 The resultant move-
ment of surface waters in the area, however, probably approximate a rotary
motion and therefore fine suspended material in the dredgéd sediments dumped .
in the area would probably oscillate in suspension within the region for some
time before eventual dispersion occurred. The existence of a seasonal
thermocline in these waters, however, resulting in a distinction between
bottom currents and surface (tidal) currents, would complicate the dispersal
patterns. Depths in the Cross Rip disposal site vary from 40 to 70 feet

" deep -- as deep as anywhere between Martha's Vineyard and the mainland.
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5. Probable Adverse Environmental Impacts Which Cannot Be‘Avoided

‘Maintenance dredging of the Inner Harbor will result in the removal/destruction

of a portion of the shellfish population near the outer (seaward) end of the
Harbor. Indlrect impacts on organisms remaining in the Harbor will also result
from dredging operatlons. More particularly, these impacts will be caused by
increased siltation and changes in water chemistry occasioned by resuspen51on,

of sediments. In turn, these changes will produce stresses of uncertain magni-

" tude on resident shellfish populations. Bottom habitat in the drédged areas - -

will be less than optimal for larval attachment should the dredging occur
during, or shortly after, spat fall. Concentrations of toxic metals in the
overlying water column, as the result of dredging, will depend upon the physical
state of these components in the sediments--and at present, not enough is’

known about their physical-chemical characteristics to predict impacts. '

" Impacts of earlier dredging at the project site have neither been recorded

Disposal of dredged materials at the proposed disposal site will result

in the burial of some resident organisms close to the site. ~ Species and -
population diversity and stability will be interrupted or modified at the
disposal site so as to favor those species with greater tolerance for a
substrate which is both foreign to the area and temporarily unstable.
Benthic and demersal species which have commercial significance (é.gt
flounder and lobsters) will undoubtedly temporarily aVOid'the disposal site
for that period during which dumping operations take place. ’

At the disposal site there will occur some diffusion and dispersion of the .

contaminants contained in the dredged materials. The dispersion of these

contaminants could, over the long-term, contribute 1ncrementally to cumu-

lative and increased c0ncentrat10ns of the most pers:stent ‘and nondegradable
of these substances in the ocean system



6. Alternatives to the Proposed Action

The alternatives that can be considered at the Falmouth project site are
principally those of a '"dredge-or-no-dredge'" situation. Inasmuch as the
shoaling occurs periodically across the narrow channel entrance restricting
the exit and entrance of boats to the Harbor, and limiting thereby its
~utility to the majority of boats now using the Harbor, there is little 1ikeli-

hood of reducing the scale or scope of maintenance dredging operations.

~ Options or alternatives to implementing the proposed project are therefbre
principally those relating to the selection of a disposal site. However, in
light of the "state-of-the-art' of environmental evaluations and the speci-
fications and criteria for "clean' spoil now endorsed by the federal and state
‘agencies, the selection of a disposal site is mostly dependent upon Judgments

about the ''pollutedness" of the dredged materials made by these agencies.

Two kinds of alternative disposal sites are considered in this section. The
first is disposal on Falmouth beaches, and the second is disposal at a proposed
regional site in Rhode Island Sound, Brown's Ledge, about eight miles south-

west of Cuttyhunk Island, Massachusetts.

Two beach locations on Vineyard Sound are considered as possible disposal -

sites. They are:
(1) the Falmouth Heights beach, just east of the Harbor entrance and
(2) the Falmouth Beach (so-called), oceanward from Surf Avenue on the

west side of the urbanized section of Falmouth.

Falmouth Heights Beach. The Falmouth Heights Beach has served as the only

disposal site for dredged materials removed to date from the Inner Harbor.

Adoption of this alternative would present no difficulties to the'parties of
interest (especially town, state and federal agencies) were all of the sedi-
ments to be dredged from the Harbor homogeneous winnowed sand. And it is

likely that a significant percentage of the sediments to be dredged from the Har-

bor entrance is indeed homogeneous sands as is found in sample GE-1 (see Fig. 1).

o’

~48—



-49-

~ But it ié 51;6 ffﬁémthééﬁﬁh appreéiéﬂi; and major volume cf dreégéd matégiéfgmum
is organic silt with a$sociated contaminants which, if deposited at the beach
and ocean interface, would not only be incompatible with the existing sub-
strate but dispersed in the;marine_ehvironmeht and add thereby an increment -

- of environmentally objectionable material.

No data is presently avaiiable to make the volumetric distinction between

‘these two kinds of sediment. Nor have any provisions been suggested for.
differentiated disposal methods of that portion of the Harbor's sediments .
which apparently qualify as "c¢lean" sand and that poition of the sediment volume
which is "polluted.' If this distinction were made--in effect dividing the
volume of dredged materials into that portion acceptable,on environmental
grounds, for deposifion on the beach and that portion which WOuid contribute

an increment of contaminanté to the marine and intertidal environment--two
purposes would be served. The sediment volumes on the beach could be augmented
and nourished by compatible materials and the "polluted'" materials could be

disposed of at another site with minimal environmental impact.

Should the dredged materials be differentiated on the basis of volumes compatible
and incompatiblé to_beach replenishment two dredging techniques would likely

need to be employed. The séndy portion could be rémoved by hydraulic dredge

and the silt and clay portion by clamshell dredge and scow. Employmént of two
separate and di fferent engineering and dredging techniques woula"greatiy ihg‘
crease the cost.of'operétion.- o ' |

If sh&uld_be noted that longshore currents off shore from Falmbuth Beach
result in a net easterly sediment transport.45 This means that beach materials
‘entering the Inner Harbor are, in general, derived from édéi of the harborl
entrance.* Their introduction thereafter to the Harbor i;_;ffectéd prinéipally
by tidal currents, wave action, and storms. Dredged sediments déposited at
Falmouth Heights, therefore, can be expected to move mostly easterly and away

from the Harbor entrance.

_ *Since t?é";fﬁ;rayping of Nobaska Point (near Woods Hole) in 1957, or thereabouts,
the erosionp f this promontory has appreciably decreased, as has the sediment

;upp;ied tollongshore currents trending towards Falmouth and Falmouth Heights
eaches, ' ‘

_49',','_.;



Falmouth Beach. The consideration of disposal of dredged sediments on the

Falmouth Beach, to the west of the Harbor, is subject to some of the same
suggested proﬁisions‘for differentiation and caveats just_ mentioned “Advan-
tages to disposing of "clean" sandy spoil on this beach, in addltzon to accom- . -
plishing beach replenishment, are those associated with protection of--or
mitigation of damage to--Surf Drive. Falmouth's Depdrtment of Public Works,

on the average of once a year, is required to clean up and repair Surf Drive
after storm-driven waves have inundated the area. The most recent storm was

in January 1976 when a 7-foot tide closed the road temporarily énd storm-

4 pddi-
tional and dredged material deposited on the beéch,'it is suggested, would

derived debris had to be removed before the road could be réopened.

widen the buffer zone between the normal high tide level and the roadway thus

lessening the impact of storms on that narrow coastal strip.

But there are disadvantags to this alternative disposal site. The Salt Pond
Sanctuary is just inland ffom Surf Drive and Falmouth Beach. Those occasional
storms which inundate Surf Drive also transfer materials from the waters of
Vineyard Sound across the barrier beach and into this wildlife Sanctuary.

Should there be any contaminants associated with the littoral zone--because

- they were contained in dredged materials that had been deposited there--this

would place an unnecessary stress on waterfowl populations which frequent
the Santuary and forage there for food. The ingestion of lead shotgun pellets
by ducks, for example, has elsewhere been identified by wildlife biologists

as a hazard associated with a number of waterfowl habitats. Contaminants

more subtle and dispersed than shotgun pellets which are introducéd and‘incdr-

porated in various levels of the food chain of the Sanctuary environment are

considered by some biologists to be potentlally adverse env1ronmenta1 1mpacts.47

The ex1st1ng easterly sediment transport patterns, as early described, would
mean that disposal of dredged materials on Falmouth Beach would increase the
likelihood of those same materials being reintroduced to the Harbor. Existing

groins on the beach, however, would slow the transport of that fraction of

‘the sediment moved by saltation and traction.
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Aesthetic (sight and sm&ll) impacts of beach d1sposal have been con51dered

However, after the earlier Harbor dredgings and subsequent disposal of materlals_

‘at Falmouth Heights, this potentially adverse impact was a relatively short-

term one, lasting only two or three months before the beach situation became

stabilized. Hydrogen sulfide released from the exposed dredged materials 18
reportedly was respon51b1e for temporary discoloration of some house paints.
Timing of the disposal to minimize conflicts with recreational use of the

beaches is an important additional consideration.

Brown's Ledge Disposal Site. The Brown's Ledge site is now being assessed
by the Corps in the course of an environmental impact study, and its desig-
nation as a disposal site acceptable to state and federal agencies cannot be
be assumed. Therefore, because the exercise of this optlon must be delayed
pendlng appra15a1 and acceptance of the studies now underway, an unacceptable
constraint may be imposed upon the project’'s schedule.

Furthermore, the cost of transporting the dredged materials to this relatively
distpt site, almost 18 nautical miles southwest of the harbor, will signifi-
cantly increase the project costs.

Cost and logistical considerations of transporting by scow (or barge) any or
all materials to an ocean disposal site are important ones. This is as true of

the proposed transport to the West Falmouth (or Cross Rip Shoals) site as it

'is of the possible transport to Brown's Ledge., The size of scows to be used

for such an operation are constrained by the project's dimensions. The Inner,

Harbor would not accommodate ScCows dréwing more than 8 feet when loaded.

. Scows of this draft and available for this operation have a capacity of about

560 cubic yards.49 1f they were to be used to traverse stretches of open

ocean where there might be rough water their capacity would be decreased by
about half--in order to obtain, for the sake of safety, the 5 feet (more or
less) of required freeboard. Diminished scow capacities would, of course,

ihcréase the cost of dredged materials transport by a corresponding amounﬁf



7. Relationship Between Local Short Term Uses of Man's Environment and the
~ Maintenance of Long Term Productivity '

The phrase ''short-term uses of man's environment" implies a sense of steward-
ship and responsibility by mankind for those natural environmental endowments

and resources which are being exploited for social and economic benefits.

In the instance of the project herein discussed these resources are those
associated with the Inner Harbor--its estuarine waters which are artificially
maintained--mostly for recreational boating, as well as the community-wide
benefits accruing from such activities, and the shellfish population (most
especially quahoags) which are a renewable and productive resource of the
Harbor area. -

Balanced against thé‘benefits to man, and the economy which supports him,
are the "costs" assessable to those diverse elements of natural system which,

in combination and over the long term, form the basis for a productive and

 healthy ecosystem. These systems must not only be functionally sustained and

preserved but their net productivity must not be diminished to the extent

that irretrievable and irreplaceable losses occur.

One of the elements of natural systems most severely impacted by society's
utilization of the harbor is the quality of the estuarine waters. These

waters are currently degraded by bacterial contamihation.stemming both from
the leakage of nearby private septic systemé and from wastes generated by bdats
in the harbor. This parameter of water quality, however, is reversible if

remedial measures, some of which have already been proposed, are instituted. -

Oﬁher water quality parameters (see Table V-b) compare favorably with those

of open ocean sites.
The presence of contaminants within the Harbor--especially in the sediments--

when left undisturbed apparently has no appreciable degrading environmental
effects--save perhaps on the indigenous shellfish population and its utility
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as a food source. 'But because implementation of the project implies both dis- .
‘turbance of the sgdiments and relocation of the contaminants therein contained.
the question of environmental costs of such action is rgised, Unfortumately:
no clear-cut answer to the impact of such action is now available, Certalnly ”
the knowledge of the presence of these contaminants can or will serve to re-.
-duce the rate of -their accumulatlon, at least to the extent that thelr prove-
nance can be determined. ' “

An unusual example of maintaining long-term productivity of the Harbor's
resources is the-ﬁrogram of relaying the area's quahoags to a less polluted
environment where &epuration can 6ccur.- Recognition of the value and contin-
ued productivity pptentiél of these clams--albeit in an environment which
denies their immediate availability as a consumer item--has resulted in recla-
mation and the eventual intensive utilization of this stock resource.

The return to the predfedging status of the Falmouth project area is not posé
sible and therefore not an appropriate alternative--at least in the‘context :
of today's socio-political system. It is essential therefore that if long-

term productivity of the Harbor and its environs is to be sustained while,

at the same time, man-made systems and activities are encouraged to function
eff1c1ent1y there needs to be c0nt1nu1ng effort to better understand how man's

activities interact w1th'natura1'systems and to minimize resultant conflicts. |




8. Irreversible and/or Irretrievable Commitments of Resources -
An irretrievable commitment of labor and capital is implicit in the acceptance
‘years ago by the Corps of the maintenance dredging project at Falmouth.

Certain other 1rretr1evab1e losses of resources will perforce occur as a result
~of removal of the benthic and other organisms at the dredging sites.. But

these losses, however irretrievable they are in the specific sense, should not
be considered as irreversible in the systemic sense. Recolon1zat10n of the
substrate and overlylng water column at the dredglng site has been shown to
cccur at those Sités which have been more carefully monitored than has been

the case at the Falmouth site. Earlier dredging at Falmouth, it should be
pointed out, has not caused any discernible and/or irreversible losses of
resources. There is no lack of scientific eV1dence, however,_that the acti-
vity of periodic dredging does place stresses on ecosystems. But these stresses
are, in most cases, countered by renewed and vigorous species competition for
the available niches, with fhe result that recolonization occurs and faunal
equilibrium is, in most cases, eventually reestablished. In summary, no evi—
dence exists, either at Falmouth or at correlatable sites, that long-term

productivity has been irreparably harmed by dredging within_the Harbor.

There is less evidence at the disposal site earlier used at Falmouth that
irreversible commitments of resources has--or has not--occurred. One of

the reasons for this lack of knowledge has been the absence of an'overail
policy on dredged materials disposal. A variety of agencies (local, state,
and federal) have applied different crifria to disposal site evaluation. The
result has been that commitments of resources, as measured by 1oca1, state
and federal entities, cannot be accureately summarized. Countering the trend
toward case—bycase_détermination--or approximation--of impacts has been the
recent mobilization of effort to coordinate research and environmental assess-
ments so that the issue being addressed'at,F51mouth, for example, becomes

the concern of institutions and organizations with regional perspectives and
expertise. The selection and evaluation of regional disposal sites exemplifies
this latest trend toward more objective efaluation of resource allocation.
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Another example of commitment of resources alréady made at Falmouth is that

of the develdpment of the land area surrounding the Inner Harbor. The town's
waterfront is neérly completely developed. Periodic enhancement of the Harbor
and its channel, it is therefore felt, will not induce an appreciable commit-

‘ment of add1t10na1 resources--as for example in the development of additional -
or more intensxve recreatlonal facilities.

B i 5 L : Do i . . B
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9. Coordination

The proposed dredging project at thé town of Falmouth has been discussed (orally
or in written commuﬂications) with those organizétions, agencies, and persons
.1listed below. As a reusit of these interactions, there have been contributions
of information to, and evaluations of, this report which provide a.degreé of
bomprehensiveness which could not otherwise have been achieved..

U.S. Govéfnment

Environmental Profection Agency, Boston, Mass.
National Marine Fisheries Service, Gloucester, Mass.
Fish and Wildlife Service, Concord, New Hampshire
Corps of 3ngineers (NED}, Waltham, Mass.

Commonwealth of Massachusetts

Office of Environmental Affairs
Division of Water Pollution Control, Boston
Division of Marine Fisheries, Boston and Sandwich
Division of Inland Waterways, Boston '

Coastal Zone Management Office, Boston

Town of Falmduth

Shéllfish Warden - George Souza

Harbormaster - Henry Madden

Department of Public Works - Nathan Ellis, Superintendent
Conservation Officer - Matthew Souza

Planning Board - Charles A. White, Consultant

Waterways Committee - Emil Tietje, Chairman

Woods Hole Oceanographic Institute - Dean Bumpus, Oceanographer
Marine Biological Laboratory - Ivan Valiella,Biologist
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CONCLUSIONS

Based on my review of the information within this Environmental
Assessment and in éonSideration of the general public need, I believe
the project‘as-described should proceed according to schedule. In my
evaluation, the Assessment prepared in accordance with the National
rEnvironmentaT Policy Act of 1969 is an accurate document revealing
that proper coordination with appropriate regulatory agencies has been
conducted with subséquént minimization of environmental impacts insured
based on the scheduling of the actual work and disposal site selection.
The Assessment therefore precludes the need for preparation of a formal

Environmental Impact Statement.

| %aﬁn“e) 8 a6

-i, Corps of Engineers
on Engineer

Rl



APPENDIX



& .
m .
&% UNITED STATES ENVIRONMENTAL PHOTECT‘ON AGENCY
éJ " 7 REGION
4t ppot®

J.F. KENNEDY FEDERAL BUiLDtNG. BOSTON, MASSACHUSETTS 02203

April 23, 1976

Mr, V. L. Andreliunas

Chief, Operations Division

Department of the Army

New England Division, Corps of Engineers
424 Trapelo Road

. Waltham, MA 02154

Dear Mr., Andreliunas:

This refers to letter dated 5 March 1976 from your office with respect _
to dredging of the Federal navigation project in Falmouth Harbor Massachusetts.
. Approximately 20,000 cubic yards of shoal material to be disposed of in
Buzzards Bay.

We have reviewed the application and have no intention to deny or restrtct
this project.

Sincerely yours,

K 19 v
EdwArd J Coﬁi'§
Chief, Permits Branch



U.5. DEPARTMENT € TOMMERCE oo
National Oceanic and ~.mospheric Administration
NATIONAL MARINE FISHERIES SERVICE -
Federal Building, 14 Elm Street

"Gloucester, Massachusetts 01930

. '/, A L .
— el M .,
7 AT i

" April 15, 1976

Col. John H. Mason

Division Engineer

Department of the Army

Corps of Engineers

424 Trapelo Road v
Waltham, Massachusetts (02154

Dear Colonel‘MaSOn:

We have reviewed Public Notice No. NEDOD-N, dated March le
and March 17, 1976, relative to maintenance dredging
projects for Falmouth and Duxbury Harbors, Massachusetts,
respectively. The Corps of Engineers plan to dredge these
habors by use of a clam shell dredge and to dispose of the
spoil material in open-water at a predesignated site.

Data supplied by your letters of March 5 and March 8, 1976,
relative to Falmouth and Duxbury Harbor sediments indicate
that the spoil material for the proposed projects exceeds

EPA ocean dumping criteria and are therefore considered
polluted. BAnalysis of the data, relative to Falmouth Harbor .
sediments, indicates that concentration of total phosphorus,
mercury, lead, cadmium, nickel, and vanadium exceed EPA
ocean dumping criteria as do the concentrations of total
phosphorus, mercury, lead, arsenic, cadmium, nickel, and
vanadium for Duxbury Harbor sediments.

We do not anticipate any long-term environmental impacts
associated with the dredging portion of these projects.
However, the disposal areas chosen for these projects are

- in question. The site chosen for Falmouth Harbor dredge
spoil is a disposal area for clean spoil only, while the
site chosen for the Duxbury Harbor dredged material is in an
area designated as an ocean sanctuary in Cape Cod Bay.
According to Massachusetts General Law, Chapter 1323,
Section 13-16, and Massachusetts Ocean Dumping policy, it

is unlawful to dispose of polluted spoil in these waters.



We are aware of Commissioner Standley's letter of March 5,
1976, from the Department of Environmental Quality .
Engineering, to Mr. Andreliunas stating that the dredged
~material for these projects could be classified as un-
polluted and therefore could be deposited at the two sites
under consideration. However, it appears that the Depart-
ment of Environmental Quality Engineering has ignored the
EPA criteria for evaluating elutriate tests as well as the
ocean sanctuary law and the ocean dumping policy established
by the former Department of Natural Resources. In addition, .
the Department of Environmental Management, a very vital
part of; the state's environmental affairs, has nct commented
~ on the oroposed projects. Tt is our belief that approval
for the use of the proposal ‘disposal sites should come |
from this department. :

Therefore, because of the circumstances surroundlng these
_projects and the polluted nature of the spoil, it is our
conclusion that spoil material from both of these pro:ects

be disposed of in the foul area dumping ground or,

approval first be granted from all appropriate state agencmes
for the projects as proposed.

Further, in evaluatlng the elutriate tests, we like to
bring your attention to the fact that the concentrations

of various chemicals in the "dredge site water" is often
higher than the concentrations of chemicals in "substrate
sediments”. For example, at Duxbury Harbor, sample site
PE-3, the mercury level in the sediments is 0.0 at 0" to

2" and 0.5 at 12" to 14" but the dredge site water reading
is 0.75. This is somewhat confusing and should be clarified
since it implies the sediments do not concentrate elements
in the water column.

ery- truly you 't

| éﬁ /CZ-U‘*’—:Q‘ mﬂ&m

William G. Gordon
Regional Director
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UNITED STATES
DEF’ARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

Division of Ecological Services
P. 0. Box 1518
55 Pleasant Street S
Concord, New Hampshire 03301

April 15, 1976

Division Engineer
New England Division, Corps of Engineers
424 Trapelo Road .

Waltham, Massachusetts 02154

Dear Sir:

Reference is made to Mr. Andreliunas' letter dated March 5, 1976, regard-

ing the proposed maintenance dredging of Falmouth Harbor, Barnstable County, !
Massachusetts (NEDOD-N). This is the report of the Service and the '
Department of the Irterior and is provided in accordance with provisiens

- of the Fish and Wildlife Cootdimation Act (48 Stat. 401, as amended 16

U.S.C. 661 et seq.).

This Service and the Department of the Interior do not object to the pro-
posed maintenance dredging. However, in our opinion, use of the West
Falmouth disposal area has raised several issues which, without reseclution, =
preclude the use of that area.

First, it should be noted that, according to elutriate test results pre-

~ pared by your agency, the Falmouth spoil apparently exceeds Environmental

Protection Agency criteria for phosphorous, mercury, lead, cadmium, nickel

and vanadium. As a result, placing this material within the West Falmouth
disposal site would be contrary to the racommendations of former Massachusetts °
Department of Natural Rescurces Commissioner Brownell as stated in his letter
to you dated February 21, 1974. Specifically, we refer to page 2, section

B, item 1, which establishes a single polluted spoil disposal site in Massachu-
setts, the foul area off Boston Lightship. Also in that letter, Commissioner
Brownell recommends that no polluted material (EPA criteria) be disposed -
of in any ocean sanctuary, as defined by Massachusetts General Laws, Ch. 132A,
ss, 13-16. It is our understanding that the West Falmouth d13posa1 site is
located within the Cape and Islands Sanctuary.

This Service and the Department of the Interior support the concept of

- restricting disposal of polluted spoil materials. Furthermore, we believe

that the Massachusetts Department of Natural Resources' recommendations
regarding dredge spoil disposal should be implemented whenever possible.
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Therefore, in view of these considerations, we tecommend that:

gL

. 2"0

3.

All worK biy conductéd in accordance with former Department of Natural
Resources Commissioner Brownell's letter to you dated February 21, 1974,
unless otherwise approved by the Massachusetts Division of Marine
Fisheries and all appropriate departments within the Massachusetts
Executive Offide of Environmental Affalrs (formerly the Department of
Natural Resources).

This Service shall be advised of the final plan of action approved by
the Secretary of the Massachusetts Executive Office of Environmental
Affairs,

This Service shall be provided the-opportunity to comment on .the final
plan of action.

Prior to dumping, dredge spoil disposal sites, with the exception of
the "foul area", shall be surveyed by your agency to determine presence
and abundance of vertebrate and invertebrate species of blclogical
and/or economic significance.

Please advise this office of any action taken on these recommendations.

Sincerely yours,-

WA«&W

. Melvin R, Evans _
. Fleld Supervisor, NEAQ

R
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_ - ‘ 82 Tadmuck Rd.
~ B " . - Westford, MA 01886
| : - April 13, 1976

Army Corps of Engineers
424 Trapelo Rd. -
Waltham, MA 02154

LN

—

Dear ‘Sirs :
We are writing concerning the proposed dredging of Falmouth
inner harbor, scheduled for September through December 1976.

. We question the change of proposed dumping from the Falmouth
Heights shceeline to the dumping. grounds _n Buzzards Bay and
wonder how this change can be wmade without an environmental
impaci study.

We have several concerns regarding the proposed dumplng

. area:
- 1. the affect that 20,000 cubic yaids of sand

and silt will have on the fall’fishing and .

| scalloping in Buzzards Bay.
2. the affect the dumping will have on the
lobster grounds adjacent to theée dumplng
grounds. -

— . ; 3. the affect on the beaches and waters of -

Buzzards Bay. (Because of the strong currents
) . in the upper bay, anv debris dumped is very
- . likely to end up or the beaches furthe; up
the bay.)

L why this sand is not being put to better
use, considering the damage done to the area
besches during the recent winter storms.

We would like fo have a better éxplanation as to why the
+ ‘dumping location was changed and we urge that an environmental
impact study be made.

Sincerely,

Mo ood Mes Riavnond A:.\“Ovmci .

ce: Mr, Burke Limeburner
- _ Bourn2 Dept. of Natural Resources '
MacArthur Blvd. : ’
Buzzards Bay, MA 02532 Al
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* November 21, 1975 g S
A RECE:VED |

Re: Maintenance Dredging

:'t.EJTBEC.1Q?*QE5Y and [Falmouth Harbqré ; f

" John V. Leslie v
" Chief, Engineering Division
U. S. Army Engincers

——— .
424 Trapelo Road . "-"‘;‘.‘ Y “nl’! : P . Ce .
. 'Walthem, Massachusetts 02154 7 cUi\l\hi’\‘i» GSSUC;QTES' INC. . =

:fni:ﬁéaf fir. Leslie: “Jlfﬁ?ff:;"{ﬁ:r" P T

5 T,
-

?h"f'Reférence is made to your letter of March 31, 1975 to Joseph H, ﬁrown, _
. former Commissioner of the Department of Natural Resources, relative to dis-

+* posal of meintenance dredging spoil from navigation projects in Duxbury 2nd -
I Falmouth Harbors, Massachusetts, and the several meetings which have been ‘ L
1077 held with representatives of the Corps and the various involved state agencies, '

..+ AnalySes of the bottem sediment sample test results taken September 18, . =
. 3975 which were furnished this office were compared with EPA standards and
“.on.eriteria, EPA criteria included volatile solids, COD, oil and grease, Kjeldahle

;“nitrogep, mercury, lead and zinc, Judgement was used to determine whether or o
¥ mot trace metals were present at hazardous levels, : _ ’ '

i< With the exce

ption of Station B-2 in Du:fbury Harbor and Bl in Falmouth -

-, Harbor, all stations violated one or more of the nusierical criteria establish-.

-'_J“ed by iPA. Several statioms clearly had hazardous levals of trace metals present,
- On the basis of these 2nalyses,
dredged spoil from these two -harbors

it is our opinion that the dispesal of the
* Harbor "Foul Area" located a

is permissible only in the so-callad Zosten

: t 42 degrees 25,5 minutes north and 70 degrees 34,5 :
“. “minutes west, Vel RO e e L '
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-::? ".-John Vim, Leslie
November 21, 1975

Q

If you have any quest:ions, please do uot hesitate to contact t-;r. SI.arrle of

. _‘ um.y -staff. ' . . f " i . s - . ?
Very tz.-uly yours, Coleae

Thomas C. llcvahon o RN o
| - ’ :‘-:‘-‘ .. Director . K = '.--'.'_.'.::.
TCH/‘\’AS/ j 1 TN ) .

.ecs Vyto Andreliunas, Chief, cperations Division, Corp of :.ng:{ne.ers, 424 . .

. Trapelo Road, Waltham, Hassachusetts L Lo
‘. Cerl Hard, Zngineering Division, Ccorp of Engineers, 424 'rrapelo Road, e
.+ % Walthaam, }.assachusetts . oon

" Charles F. Kennedy, Director, Water Resources Division ' g " o
" Frank Grice, Director, Division of Marine Fisheries , e T e

A !'latthew (:onnaly, Director, Division of Coas tal Zone I-Ianagement S
.',l : . . , + . .
Do ™ s AT S
e T .
.. at . ', .
RO st
e . , L . .,
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DAVID STANDLEY | ‘ - 400 %mfud’ %uf
Ccmmsmonn L g MM 02202

itar;:h 5, 1976

" Vyto Andreliunas, Chief — - ‘ Re: Maintenance Dredging
Operations Division o Duxbury & Falmouth Harbors
- Use S, Army Corp of Engineers ‘ ' : )
424 Trapelo Road ‘ i .
Waltham, Massachusetts 02154 LT

_ Dear Mr. Andteliunas-

Reference is made to the many letters and meetings held between your n*ency '
and representatives of the Department of Environmental Guality Enginecring rela-
tive to disposal of dredged material from the maintenance navigation projects in
Duxbury and Falmouth Harbors., Preliminary estimates indicate that approximately
110,000 cubic yards would be dredged from the Duxbury project and 20,000 cubic
) ﬂs from the Falmouth project, Both towns hope to be able to locate suitable .

on=shore disposal sites for the dredged material. However, it is my understand~

- ing that you require acceptable ocean dumping grounds in the event that the mater-
‘1a1 proves to be unsuitable for beach replenishmen:.

This Department has reviewed the projects and the results of the elutriaue )
tests taken in both the proposed dredge areas and suggested dumping grounds. It
appears from these tests that the dredged material could be classified as umpol-
‘luted and could therefore be disposed of in so-called “clenn" areas.

This agency, therefore, has no obgection to the disposal if necessary, ‘of the
dredged spoil from the Duxbury preject in a disposal area centered at 41° 58% N
70°°31,5' W. This agency .likewise has no objection to the disposal of the dredged
‘5p011 from the Falmouth project in a disposal area centered at 41° 36' N, 70° 41!
W, It should be noted that the location of the Duxbury disposal area is a new one
not listed on former Commissioner Brownell's letter of February 21, 1974 but which
- has. the approval of the Division of Marine Fisheries,

-




" 1 trust that this letter permi.t,s the :hnplementation of maintenance dredging
!or the Duxbury and Falmouth projects, - - ,

Vefy truly yours,

aﬁc)«%a% .

. David St.andley
' Canissiongr "

DSIWAS/jI : ' ' a ‘ oy
cc: John Um, Leslie, Chief, Engineering Divi.s:ion, Ua S. Army Corp of Engineets.x:-- r
424 Trapelo Road, Waltham, Massachusetts.w 02154
Edward J. Conley, Chief, Permits Branch, Environmental Protection Agency,
~Jolm F. Kemmedy Building, Boston, Massachusetts
", Matthew B, Connolly, Jr., Dircctor, Coastal Zone Hanagemnt
Frank'Grice, Director, Division of Marine Fisheries . '
Thomas C. McMahon, Director, Division of Water Pollution: Control .
' Charles F. Kennedy, Director, Division of Water Resources '
John C. Hannon, Director, Division of Waterways :
Joseph C. Iagallo, Acting Director, Division of WetLands ‘
Raymond Rodriguez, Director, Divisiou of Planning
Bette Woode, Commissioner, Department of Envirommental Management

" A-l0
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February 1976 S
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Sample identification and fielid and laboratory data pertinent to the samples tested are as follows:

Pertinant Data
Lakborvaiory Serial Ho.
Exrloration No.
Samplie No,

- Sample Denth, Ft.
Coordinate Locatlions:
Koxth
Teast
Sounding, Ft,.
Ezduced Sounding, FE{xIW)
Date-Hour Sampled
Weatnor

Secchi Discs
Black
White
Visual Clasgsification:

Dumping Grownd

Dredge Site

w/marine odor

1.3" to 2.7' Dark grey
organic clay (CH) w/

marine odbr
?2 .
0.0- 2 Q'

w/marine odor

MY L0

‘Black orgenic siit (OF) Same as above

Water Vater Bottom Szdiment Samples
100-227-1 100-227-2 100-227-3 100-227~¥, 5 }99-227—0 T
EW-1-75 EW-2-76 EW-3-76 FE-3-T76 F5-L-76

- : - Tl-Tg ' T3 -To
Near bottonm Near bottom Near bottom  0.0-2.7 0.0=2.15

- 169,630 199,420 199,630 199,420
- 84k, 640 " 8kk 590 8LY, 640 Bik 640
37.0 8.7 7.8 8.7 7.8
:35-7 "8.1"‘ —7-3 "'8.)"‘ ) -7'3 ,
H0BL-1050 6041 =100 60L1-1455 60411500 €041-1435
P 1 1 1 1
5 2 2 2 7 2
8.1 3.3 2.8 3.3 3.3
8.9 3.9 3.3 3.9 2.9
Sea VWater Sea Water Sea Water Tl T1
' 0,0-1.3% .0-1,857
. Black organic Sllt(OH) Black orzanic Sil

{oH) w/trace of fin
sand, small ancunt
of zlgae and marine
odcr

To

fost

0,0-2,15"




2N

Y NEW ENGLAND DIVISION, CORPS OF ENGINEERS, U. S, ARMY
REFCRT OF NEW ENGIAKND DIVISION, MATERIALS TESTING LABORATORY
_ T WATER AND SEDIMENT. TESTING
i Falmouth Harbor, Mass, and Cleveland Ledge Disposal Area
" PFebruary 1976 '

{ 2. Results of tests performed on {1) the standerd elirsrient resulting from the "shake test" using 1 part botiom
' sediment from various sampling locations. with 4 parts water from the sampling location, {2) the virgin water
from the durping ground and the virgin water from the sampling location are as follows:

' , : Standard Elutrient designation and

) . Dumping Ground - - Dredge Site - depths of sediment used in shake test {1)
: Waser Water PE-3 PE-4
Test Property (2)(3) - (EW-1) EW-2 | - EW-3 Q-2" 12-14" Q-2" . 12-1L"
Nitrite (W), mg/1 | £0.01 20,01 <0.01 £0,01 <0.,0L Z0,01 <£0.0L
Nitrate (¥), mg/l . 0,1 . -  <0,1 <0.1 <0.,1 <01 , <0.1 <0.1
Sulfate (SOL), mg/l C 2,475 2,500 2,700 2,500 2,150 2,350 2,100
Freon Scluble, rg/l 0,0 : - 0,0 0.0 0.2 0.0 0.2 0.8
Phosphorus {P) o : :
Ortho, mg/1 0,025 . 0.0.3 0.017 0,015 0.255 0.010  0.330
Total, mg/1 0,027 0.020 0.030 - 0.043 0.310 0.055 0.430
: Mercury (Hg), ug?l 0.k4 B - 0.6 1.2 0.75 1.7 0.75 2.3
! Lead (Pb), uz/1 2 i - 2 L 3 3 3
. Zinc (Zn), ug/l k.0 12,3 - 15,0 21,5 9.5 19.0 7.5
Arsenic (As) ug/l 0 . ' ‘ 9 L b L b 4
Cadmivm (Cd}, ug/l 0.7 1.0 1.0 C 1.5 2.0 1.3 1.0
~Chromiun (Cr), ug/l <4 <h <l <l <L <y 4L
~coper (Cu), ug/l 423 6 6 L 8 10 13
Nickel {(Wi), ug/l 1.5 2.5 3.0 5.0 3.0 5.0 2.5
Vensdium (V), ug/l T <7 <7 <7 13 <7 20
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Elutriate Designations PE-3-76 ete., correspond to location of sediment sample with same Exploration
Nuriber shown on Sheet 1,

£11 tests performed by NED Materials Testing Laboratory personnel in accordance with current accepted
EFA procedures.

Reference is made to Section 230,k-1 of Federal Register deted Friday, September 5, 1975, Volume 40,
No. 173, Part II, EPA Discharge of Dredged or Fill Meteriels for ravigable waters.
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