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1.0

SECTION 1.0-EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

Maintaining Gloucester Harbor asaworking harbor isaprimary god of the recently completed Gloucester
Harbor Plan. Insupport of that god, the Harbor Plan identifies dredging as a priority action, to support
the many commercia and recrestiond facilities and uses that make the harbor what it is. The following
facilities in Gloucester Harbor and the Annisquam River have reported a need to dredge:

. 16 indudtrid/commercia facilities
. 9 City landings
. 4 marines

. The Fish Rer, the Annisquam River, and Smith Cove

To dredge these facilities, Gloucester needs a place to safely dispose of the dredged materia. However,
Gloucester harbor sediments are typicd of the urban ports of the Northeast and contain contaminants as
aresult of years of industrid and commercid activities. These contaminants are potentidly harmful to
marine life, and much of the sediment therefore cannot be disposed of a the ocean Ste that was used
frequently inthe past. State and federa law requiresthat the sediment that cannot go to the ocean Ste must
be“managed” toremoveit from direct contact with the environment. Thetimeand cost required to manage
these sediments, by identifying environmentally responsible and cost-effective digposal Sites, is often so
great that marine facilities cannot afford to dredge.

Because maintaining working ports and harbors is so important in Massachusetts, the state, through
Massachusetts Coasta Zone Management, and with funding and support from the Seaport Advisory
Council, is working with the City of Gloucester to identify localy acceptable digposa Stes for materid
dredged from Gloucester Harbor.

The purposeof this Draft Environmenta Impact Report isto investigate al of the potentid optionsavailable
for the management or disposd of Gloucester Harbor dredged materid, and to present for review and
comment arecommended approach. Commentsfrom the public, the City, and state and federal regulatory
agencieson theinformation and recommendationsinthisDEIR will guide our continuing work with the City.

This summary of the Gloucester Harbor DMMP DEIR presents an overview of the full report contents,
ligts the principa environmenta impacts of the dternativesfor dredged material management and identifies
measures to be implemented to mitigate unavoidable environmenta impacts.

1.1  Nameand Location of Project

The project described in this DEIR is the Gloucester Harbor DMMP, in Gloucester, Massachusetts. An
Environmentd Notification Form (ENF) wasfiled for the Gloucester Harbor DMMP on March 16, 1998,
by Massachusetts Coastd Zone Management (MCZM) and the City of Gloucester, the project
proponents. The location of Gloucester Harbor is shown in Figure 1-1. The Executive Office of
Environmenta Affairs (EOEA) file number for the Gloucester Harbor DMMP is 11534.
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SECTION 1.0-EXECUTIVE SUMMARY

1.2  Project Description

This DEIR includes an analyss of dternative upland and aquatic dredged materid digposd Stes and
dternaive technologies to treat sediments that are unsuitable for unconfined open water disposal
(“unsuitable dredged materid” or “UDM”) for eventud digposd or beneficid reuse. The DEIR identifies
one preferred dternative for disposa of UDM, congsting of four Confined Aquetic Disposal (CAD) Sites.

The DEIR recommendsasingle preferred dternative, with four aguatic disposa locations. Public comment
will be invited on this DEIR in full compliance with the regulations implementing the Massachusetts
Environmenta Policy Act (MEPA). The preferred dternative will be evauated by additiona Ste specific
andydgsin the Find Environmenta Impact Report (FEIR).

The Gloucester Harbor DMMP provides a mechanism for baancing existing and future needs for the
disposal of UDM associated with the maintenance or improvement dredging of harbor fecilities while
maintaining existing environmenta resources. Theframework establishedin the Gloucester Harbor DMMP
provides technicd information in support of the harbor management gods of the City of Gloucester and
the sound management of Gloucester’ s environmenta and maritime economic resources.

1.2.1 DEIR Development Process

The Gloucester Harbor DMMP DEIR was developed in close coordination with a working group
representing diverse local interests. This group, the Gloucester Harbor Dredging Subcommittee, was
gppointed by the City as a subcommittee to the full Harbor Planning Committee, and now to the Harbor
Pan Implementation Committee. Four (4) presentations and nine (9) working meetings and two (2)
screening meetings on the management of dredged materid were held with the Gloucester Dredging
Subcommittee. In addition to the above, six (6) meetings were held with various recreationd and
commercid fishing interests to gather further loca input on thelr understanding of the Gloucester Harbor
and surrounding waters (Massachusetts Bay) marine environmen.

This project has also been coordinated closdy with State and Federal regulators with review jurisdiction
over the disposd of UDM. Reviewing agencies have been involved at key project milestones, and their
commentsaccordingly incorporated. Thisearly coordination hasbeen essentia in devel oping the preferred
dternative put forward in this report.
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1.2.2 Public Comment Process

This DEIR represents a key milestone in the MEPA (Massachusetts Environmenta Policy Act) review
process for public comment. Upon notification of receipt of this DEIR by the Secretary of Environmentd
Affars in the Environmental Monitor, there will be athirty-seven (37) day review period from the date
of notification of the availability of the report. MCZM will coordinate with the City if an extension of the
comment period isnecessary. Commentson the Gloucester Harbor DMM P should bedirected to MEPA:

Secretary

Executive Office of Environmentd Affars
Attention MEPA Office

EOEA No. 11534

251 Causeway Street, Suite 900

Boston, MA 02114-2150

All comments made on the Gloucester Harbor DMMP DEIR will be addressed in the Find Environmenta
Impact Report (FEIR), cons stent with MEPA' spurpose* to provide meaningful opportunitiesfor thepublic
review of potentid environmenta impacts’ associated withthe project. MCZM will continueto coordinate
closely with the City in the development of the FEIR to provide opportunities for public involvement.

1.2.3 Purpose and Need

The purpose of the DMMPfor Gloucester Harbor isto identify, eva uate and permit, within the upland and
aquatic Zones of Siting Feasibility (ZSFs) for Gloucester Harbor (see Figures 1-2 and 1-3), dredged
materid disposa Stes or management methods for the disposal, over the next twenty (20) years, of
dredged materid unsuitablefor unconfined ocean disposa. Thelack of practicable, cost-effective methods
for the disposal of dredged materia unsuitable for unconfined ocean disposd in an environmentaly sound
manner has been along-standing obstacle to the successful completion of dredging projectsin Gloucester
Harbor and other harbors throughout the Commonwedlth.
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e 50-mile Upland Zone of Siting Feasbility
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Figure 1-2: Upland Zone of Siting Feagbility
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Figure 1-3: Aquatic Zone of Siting Feasbility
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Based on dredging records collected in the Massachusetts Navigation and Dredging Management Study
that was completed by the USACE for the State of Massachusetts (USACE 1995), atotal of 1,178,370
cubic yards (cy) of materid has been dredged from Gloucester Harbor and the Annisquam River since
1932. Much of this volume was dredged prior to 1966, when the federal channel and anchorage areas
were created. Additiona dredging in the harbor since construction of the channd has included USACE
maintenance dredging, projects performed by Massachusetts Department of Environmental Management
(DEM) at various locations, city dredging and many private dredging operations.

The volume of sediment to be dredged from Gloucester Harbor over the next twenty years has been
estimated through surveys conducted by the USACE (1996) and Maguire (1997). The dredged materia
volume estimates are needed to identify, plan and permit a disposd ste(s) with sufficient long-term
capacity to accomodate the needs for Gloucester Harbor.

The tota volume of sediment to be dredged from Gloucester Harbor over the next 20 yearsis estimated
at 514,440 cy. Thisfigure includes a 20% contingency added to the surveyed volume to account for any
uncertainty in the volumes provided by the marineusers. Thevolumes presented in the sub-sectionsbelow
are without the 20% contingency.

During the 1997 survey, dl shordinemarinaowners, municipdlities, utilities, sate and federd agencieswere
contacted viaamail-back questionnaire, with follow-up telephone calsto non-respondents. Marineusers
were asked to complete a questionnaire, denoting dredging footprints, volumes, and anticipated time
schedule over the next 20 years. There were over fifty facilities (i.e. marinas, basins, channds) identified
in the inventory, but not dl facilities identified a need to dredge. The maintenance dredging of the
Annisquam River isthe largest project. The USACE has dated that the River isin need of maintenance
dredgingimmediately. The Annisquam River issubject to heavy sltation and, on average, requiresdredging
every 8years. Therefore, over the DMMP s 20-year planning period, an additional round of maintenance
dredging has been included in the inventory. The inventory represents a planning estimate based upon
reported need. Neither the inventory nor the DEIR establishes alist of projectsthat will or will not (by
their absence from the inventory) be dredged.

Dredging of private marinas comprises a sgnificant portion of the totd materid to be dredged from
Gloucester (Figure 1-6). However, there are no maintenance or improvement dredging projects planned
for the Gloucester Harbor federa channd and anchorage aress. Inthe origina dredging inventory (1997),
a proposed deepening of the federal channel from 20 feet to 26 feet was identified as a potentia project
involving 427,000 cy of dredging in the entrance channd, north channel and anchorage area.  Further
federd and city review has determined that this dredging is not necessary to support current harbor uses.

Given the assumptions presented above, it is estimated that gpproximately 276,000 cy of sediment to be
dredged from Gloucester Harbor over the next 20 yearswould be UDM. For planning purposes, a20%
contingency has been added to the unsuitable volumeto arrive a avolume of approximately 333,000 cy.
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UDM Volume by Category
Gloucester

Federal
93,600 cy
34%
Private
145,400 cy
City/State 53%
36,700 cy

13%

Figure 1-4: UDM Volume for Gloucester by Project Type
(does not include 20% contingency)

Table 1-1. Dredged materid volumes (cy) for Gloucester Harbor for next 20 years

Inventory Inventory Total Suitable Dredged Material? Unsuitable Dredged
Total with Contingency® with Contingency Material® with
Contingency
428,700 514,440 183,600 330,840
Notes:

! Contingency is 20%
2 Quitable for disposal & MBDS
3 Not suitable for disposd a MBDS

Depending on the sdection of disposa type (upland, aquatic) and location, there may be an additiond
volume of UDM. For example if a CAD cdl footprint contains UDM, then the volume of materid
excavated for the creation of the CAD cells would aso have to be managed as UDM. This scenario is
discussed in greater detail in Section 8.0. To put the amount of UDM into perspective, 330,840 cy would
cover approximately 205 acres to a thickness of one foot or cover the State Fish Pier to a depth of over

sixty feet high.
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1.2.4 Alternative Disposal Sites

1.2.4.1 Universe of Sites

Possible geographica locations to implement upland and aquatic disposa dternatives for UDM  were
investigated within the upland and aguatic ZSFs defined for the Gloucester Harbor DMMP. Thelogistical
bass for each ZSF, described below, established a reasonable search area to develop the universe of
potentia disposa locations. A description of the development of the upland and aguetic universe of Sites
consdered for the Gloucester Harbor DMMP follows.

Upland Universe

The Upland ZSF was established based upon areasonable truck travel distance from Gloucester Harbor.
A 50-mileZSF (Figure 1-2) was established becauseit isthe maximum distance atruck could travel to and
fromthe dewatering Stein anorma 8-hour working day. Thisincluded thetimefor loading and offloading
at the dewatering Site and disposa Site, respectively. The Upland ZSF includes: most of eastern and
southeastern Massachusetts, extending asfar west in central Massachusetts as 1-495;and most of the New
Hampshire coadlline to the north. Commercid landfills within these states were aso investigated.

All possible upland disposal Sites, 1,123 total, were identified by locating areas that could physicaly
accommodate the UDM volume estimated in the DMMP Phase | inventory report. The purpose of this
effort wasto identify the largest possible universe of potentid sitesfor analyss. Thelocations evauated for
this effort included dl existing landfills (commercid and private), other areas identified by previous upland
evauations (MWRA, Boston Harbor, etc.). In addition, a statewide announcement for interest from
landowners to accept the UDM was conducted to complete the comprehensive search for possible Sites
within the Upland ZSF. No detailed environmenta or socioeconomic assessmentswere performed at this
leve.

Aquatic Universe

The Aquatic ZSF for Gloucester was defined based on reasonable trangit distances from the dredging
projects, locdl jurisdictional boundaries, and evaluation of restricted use areas such as marine sanctuaries.
Based on the trangit distance criteria, the Aquatic ZSF was defined by an arc extending 10 nautica miles
(nm) (12 mi) from the entrance of Gloucester Harbor (Figure 1-3). Ten nm represented a reasonable
distance to permit two round tripsfor adisposa bargetowed at lessthan 5 knotswithin a 12-hour period.
Sites consdered further away would place an unreasonable operationa cost on projects in the Port of
Gloucester, particulaly smdler dredging projects. In addition, the zone south of 10 nm has been
extendvely screened as a result of the Boston Harbor Navigation Improvement Project (NAE and
Massport 1995). The Aquatic ZSF in Gloucester dso was bounded southerly by the Nearfield Monitoring
outfdl. To the east the Aquatic ZSF was redtricted by the limits of the basdline of the territorial seabased
on state jurisdiction and the regulatory oversght of Section 404 CWA (40 CFR Part 230.2[b]). Finaly,
the Aquatic ZSF waslimited to the south by the M assachusetts Water Resources Authority (MWRA) Deer
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Idand Wastewater Trestment Plant outfall difuser field and the” ...reasonabl e distance to permit two round
trips for adigposa barge towed at less than 5 knots within a 12-hour period” criteria of 10 nm.

Withinthe Aquatic ZSF, atota universe of 41 potentid siteswereidentified. Potential Steswereidentified
by defining areas with suitable bathymetric depressions and/or indications of a depositiona area (i.e.,
containment areas not susceptible to sorm wave currents) and existing navigationd projects. Again, no
detailed environmenta or socioeconomic assessments were performed &t thisleve.

1.2.4.2 Screening Process

The goa of the DMMP screening process was to identify the most appropriate stes for the disposd of
UDM. There were no numerical thresholds thet identified the “best” dte; rather, the DMMP screening
processwas a relationa comparison among potential Stesand types by which adetermination was made
regarding which siteis“ better” than another. Therefore, the screening process was designed to assess a
wide range of potentia Sites and then, through sequentid andysis, continudly narrow the list until only the
most gppropriate sites remained. The most appropriate Steswere determined to be those that meet locdl,
state and federal permitting standards, are cond stent with Gloucester’ s harbor planning objectivesand are
capable of being implemented at reasonable cost.

The DMMP screening process consisted of three primary steps:

. Initial screen for feasibility
. Application of Site selection screening criteria
. Identification of preferred aternatives

Initial Screen for Feasibility

From the universe of potentia stes, MCZM applied ascreen for feasibility and diminated Stesthat were
clearly not suitable for disposa of dredged materid. Sites were screened out because of the surrounding
land uses (for upland sites), lack of protection from erosive bottom currents (aquatic Stes), lack of access
for the disposal type, or insufficient capacity asdiscussed in Section 4.0, aternative trestment technologies
were evauated for capabilitiesand logistical requirements of the process equipment, current and projected
costs. Because new technologies are evolving, dternative treetment technologies are carried forward as
an “open” category where practicable technologies will be assessed asthey emerge. Sites that were not
feasble digposd options were permanently eiminated from further consderation in this DEIR. Feesible
gteswere identified as Candidate Sites.

GLOUCESTER HARBOR DMMP DEIR 1-9
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Application of Screening Criteria

In preparation for Site selection screening, MCZM devel oped Site selection screening criteriabased onthe
United States Army Corps of Engineers (USACE) Providence River Draft Environmenta Impact
Statement (USACE, 1998). The development of these criteria was coordinated with local, state, and
federd agenciesfor concurrence. Site selection criteria were the standards by which the candidate Sites
were evauated.

Site sHection criteriawere distinguished as either “exclusonary” or “discretionary”. Exclusonary criteria
reflect a state or federd prohibition on dredged materid disposd. For example, Stellwagen National
Marine Sanctuary regulations prohibit dredged materia disposa within the sanctuary. Had any candidate
gtes been dtuated within sanctuary boundaries (none were), this exclusonary criterion would have
prohibited further evaluation of that ste. Discretionary criteria are those that determine, when gpplied as
a group, which gtes are least or best suited for dredged material disposd. For example, the potentia
impacts to finfish spawning or nursery habitat were evauated under discretionary criteria: the presence of
such habitat in a candidate Site would not automatically exclude the ste from further consderation, but
would identify thet Site as less desirable than one in which such habitat was absent. The application of
various discretionary criteria was the main component of the screening process, and it wasthe process by
which sites were compared, using the quantitative, Ste-specific information and regiond characterizations
to make a quditative decison —which Ste was “best”.

To determine whether a given ste indluded the exclusionary criteriaand to determine how it compared to
the discretionary criteria, Site specific information was developed. Data sheets were developed for each
candidate Site, listing the environmenta, socid, poalitica, and economic features of the Site.

Candidate Stes were screened under the exclusonary criteria. Those that failed were eliminated from
further review. Sites that do not have features that are exclusonary became Potentid Alternatives.
Potential Alternativeswere, then, reviewed using the discretionary criteria. Each Potential Alternative was
assgned a rdaive ranking. Sites having significant limitations received low rankings, Stes with fewer
limitations recaived higher rankings.

The result of the screening process was a continuum of Sites, from least to most gppropriate for each
disposal type evaluated. The least appropriate Sites were categorized as reserve Sites, and, asthe name
implies, were carried forward in reserve, but subjected to further andlysis. More gppropriate Sites for
dredged materia disposa were categorized as Proposed Preferred Alternatives. Proposed preferred
dternatives were presented to the City and federal agenciesfor comment. Results of the former, resulted
in refining and the identification of the Preferred Alternatives Stes  The DMMP Disposd Site screening
processis shown in Figure 1-5.

The Gloucester Harbor DMMP DEIR investigated the potentid for the trestment of UDM with dternative
trestment technologies to create materia for beneficia uses, disposa in upland and aguatic locations.
Additiondly, the DMMP evad uated potential dewatering Sites, critical to implementing dternativetreatment
technologies and upland disposd options. The following sections summearize the results of the dternative
technology assessment, dewatering, upland and aguatic Site screening.
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Alternative Technology Assessment

Alternative trestment technol ogies involve the trestment of UDM, using one or more processes, to allow
for reuse of the sediment in asafe manner in the upland environment or for unconfined open water disposd.

There are four genera types of treatment technologies, categorized based on their effect on the
contaminants of concern within the sediment:

. Destruction; the remova of contaminants from the sediment via physicd, chemicd or biologica
ents;
. aS“(:’aparati on; the process of removing contaminants from the sediment resulting in a concentrated
resdud of contaminated sediment of Sgnificantly smdler volume;
. Reduction; the process of reducing the amount of contaminated dredged materia that requires
trestment by screening sedimentsinto various particle szes, and
. I mmobilization; the fixing of contaminantsin the dredged materia which keeps the contaminants

from being released to the environment.

Fourteen (14) classes of treatment technologies were evauated within the four broad categories listed
above, involving a comprehendve survey of technology vendors. The results of the dternative trestment
technology assessment indicate that, at this time, aternative treatment technologies do not appear to be
apracticable solution to the management of UDM from Gloucester Harbor, primarily based upon cost
effectiveness and market for materias.

However, dternative trestment technologies may prove viable for smal projects, those that deal with
unique and/or specific type(s) of contaminant(s), or asan e ement of alarger UDM management technique.
Alterndtive trestment technologies are a rapidly growing and evolving field and it is very likdy that as
ongoing and future pilot and demondration projects occur, the universe of technicdly viable,
cost-competitive, and permittable aternatives may emerge.

For this reason, the DEIR carries forward dl dternative trestment technologies as "potential future
dterndives’, and specifies the various generd performance standards which dternative treatment
technologies must meet to be considered asa practicable aternative (see Section 4.5 for adiscussion of
Beneficid Use Determination (BUD) process). This flexible approach will provide a basdine from which
proponents of aternative treatment technol ogies can develop and present specific, detailed proposds, and
will dlow the state to focusitsreviews on potentialy practicable proposas. Thisapproachisbased onthe
Boston Harbor EIR/EIS. The DMMP will reevauate, on afive year cycle, the feashility of dternative
trestment technologies for UDM in Gloucester Harbor and other harbors throughout the Commonwedlth.

Dewatering Stes

All upland disposal/reuse and mogt dternative trestment technol ogiesrequire ashore-front Ste of adequate
sze and availability to dewater dredged materid prior to transport to an upland Site. A total of thirty-eight
(38) potentid dewatering stes were identified dong the shoreline from Manchester-by-the-Sea, north to
Rockport. The universe of dewatering sStesis shown in Figure 1-6.
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As with the aquatic and upland sites, the 38 candidate dewatering sites were subjected to a two tier
process involving the initid screening for exclusonary dte factors and a second tier screening for
discretionary factors. The exclusionary factors only gpply to the harbor sde Site requirements, al other
criteria are discretionary. The minimum Ste arearequired for aDMMP dewatering Site was estimated to
be 3.2 acres. This estimate was based on practica application of DEP policies and guidance, and a
minimum project size of 10,000 cy. None of the 38 sites were of sufficient Size, nor were the sites
practicable for dewatering dredged materid.

Upland Stes

Upland reuse and disposd dternativesinvolve the placement of UDM onland. The site can potentidly be
an exiding active or inactive landfill, or an undeveloped parcd of land. Dredged materia can potentidly
be used asdaily cover or grading/shaping materia for landfills, provided the materid meetsthephysica and
chemica specificationsfor such use. Dredged materid placed on an undeveloped parcd of land could be
managed as amonafill (landfill for dredged materid only), or could be used asfill or grading materid that
has a beneficid end use (e.g. bdl fieds, golf course), provided the physica and chemical properties of the
dredged materia permit such use. There are currently no regulations in Massachusetts, which specificaly
apply to thedisposa of dredged materid in the upland non-landfill environment. Useat active and inactive
landfills is based on the requirements and procedures described in DEP Policies COMM-94-037,
COMM-97-001 and the July 17, 2000, “ Guiddinesfor Determining Closure Activitiesa Inactive Unlined
Landfill Stes*. Mondfillsfor dredged sediment are currently regulated under the Commonwedth’s Solid
Waste Management Regulations at 310 CMR 16.00 and 19.000).

The tota universe of upland sites was subjected to aninitid feasibility screen that evauated the Ste for a
minimum capacity 10,000 cubic yards, and its compliance with setback requirements specified in the Solid
Waste Regulations. These factors dictated a minimum sSite size of twenty-five (25) acres. A totd of 270
gtesintheupland universewere smdler than 25 acresand werediminated, leaving atotd of 853 candidate
digposd stesfrom aninitia universe of 1,123 Stes.

These remaining 853 sites were then subjected to an exclusionary screening, based on factors that would
effectivdy prohibit disposd of UDM based on gate or federa laws, including the presence of: rare or
endangered species; historic or archaeological stes or didtricts; and drinking water supplies. A total of
eleven(11) upland steswithin the Gloucester upland ZSF passed the exclusionary screening process. One
potentia Sitejust outsidethe ZSF boundary wasaso carried forward. Thesestesareillustrated on Figure
1-7.

Additiona discretionary screening factors were gpplied to the remaining 11 stes, including: groundwater
and surface water quaity; wetlands, accessbility; area of impact; duration of potentia adverse impacts,
habitat types, terrain; floodplains, agriculturd use; ability to contain; potentid for odor/dust/noise impacts;
consstency with local, regiond and state plans, ability to obtain permits; and cost. After the gpplication
of the discretionary screening criteria, none of the twelve (12) Sites were considered potentid preferred
dternatives.
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Agquatic Stes

Two generd types of aquatic disposa Sites were evauated for the Gloucester Harbor DMMP: confined
aguatic disposa (CAD) and confined disposd facilities(CDF). A CAD isan underwater Stewhere UDM
is deposited and then covered (capped) with a layer of clean materid to isolate UDM from the
environment. A CDF isan aguatic Stethat istypicaly an extenson of land with congtructed walls on the
three remaining Sdes. There are three genera types of CADs evauated in this DEIR:

Confined aguatic disposa/over dredge (CAD/OD) site: an existing navigation channd is over
dredged to a depth sufficient to accommodate both avolume of UDM and acap of clean materia
without interfering with navigation (Figure 1-8).

Openwater CAD ste: CAD cdl is constructed on the ocean bottom, or UDM is deposited in an
existing depression in the ocean floor (Figure 1-9).

Adjacent to channd (ATC) site: a CAD cdll condtructed in an area immediately adjacent to a
navigation channel, where the ocean bottom may be previoudy disturbed or degraded due to the
proximity of the navigation channd and channd dredging activities.

Confined disposal facility (CDF): a CDF gite is constructed by building a wall seaward of an
exiging land feature and backfilling behind the confinement wall with dredged materid. Typicd
end-use of such facilities include port expansion and open space land cregtion (Figure 1-10).

Tidd Habitat (TH): a TH steisa CDF tha dlowstida influx, via culverts, over acontained area
of dredged materid. TH sitescan be designed to create mudflat or coastal wetland (Figure 1-11).
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A multi-step Siting processwas used to identify and screen aguatic disposal Stesfor UDM from Gloucester
Harbor. Thefirst sage of the Sting process was to define the range of disposal options by delinegting a
ZSF for Gloucester Harbor (Figure 1-12). The technica description and rationale for delinegtion of the
ZSF isfully described in Section 4.8.3.1.

A universe of digposa dtes was identified within the ZSF, based primarily on physica characteristicsand
the potentid ability to contain UDM. Additiond sites were added at the suggestions of the City Harbor
Panning and Dredging Committee. There were atota of 36 Sites at this stage of the screening process
(Figure 1-13).

Next, the containment potentia and capacity of these sites were assessed in detail, which resulted in a
reduction of candidate Stes from 36 stesto 25 possble stes (Figure 1-13). Sitesthat were: 1) located
in erosona or reworking zones, 2) in areas subject to erosve forces limiting containment potentid, or 3)
in regions that provided limited capacity were diminated from further consderation.

The 25 candidate Sites were then evaluated based on a series of discretionary criteria. They include
consderations of fisheries, shellfish habitat, coasta wetlands, navigation, and othersas described in Section
4.8.2. Thesefactors, when applied to the Sites, do not necessarily result in Stesthat are prohibited from
recaiving UDM. Rather, they help identify which Stes are more conducive to accepting UDM than others.
Application of the discretionary criteriato the candidate Stes resulted in a* short-list” of thirteen potentia
disposal sites (Figure 1-14).

The thirteen potentid disposa Stes underwent a more detailed review using the aforementioned
discretionary factors. In particular, water depth, presence/absence of submerged aquatic vegetation,
proximity to inter- and subtidal resources, and ability to obtain apermit, werethe key discretionary criteria
that resulted in some Sites being placed in reserve satus. Thisresulted inanarrowing of thirteen potentia
disposa sitesto six proposed preferred disposal sites (Figurel-15).

The six proposed preferred disposa sites underwent additiona detailed study, using the discretionary
criteria. Thesegites, and the processthat resulted in the selection of these Sites, were presented to the City
and federd regulatory agencies for review and discusson. See Section 1.2.6 for discusson of the
identification of the preferred dternative

Summary of Disposal Alternatives Evaluated

Alternative trestment technol ogieshold promisefor future applications, but do not currently appear capable
of accommodating large-scale volumes of dredged materid. While the conceptud benefits of dterndtive
trestment technologies are Sgnificant (using dredged materia as abeneficia resource, not dispoang of as
waste), the inability of aternative treatment technologies to overcome the practica issues of cog,
production rates, Sde-stream emissons and end-market uses limits the current applicability for this
dternative. The potentia gpplication of solidification/stabilization technology for dredged materid is
discussed fully in Section 4.5.
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Upland disposal and beneficid reuse dternatives did not become preferred dternatives due to limited
capacity, practicability and/or cost. While two upland sites have significant capacity, the practicability of
dteuseislow and the cost ishigh. The limited cgpacity of the remaining Stes render them impracticable
as dterndives.

Aquatic disposd dgtes fdl into three generd categories. degp-water stes, Sdem Harbor sites, and
Gloucester Harbor sites. Deep-water Sites were screened out because they were subject to erosiond
bottom currents or because of the likelihood of sgnificant impacts to groundfish resources and fisheries.
Sdem Harbor stes were screened out for lack of practicability (limited capacity for non-Salem materid,;
gteusefor Gloucester materia conflictswith the Sdem Harbor Plan, which establishesaprohibition against
use of Sdem dtes for non-Sdem materia). Gloucester Harbor sites were carried forward through the
screening because they are practicable (close to the harbor; in the genera area of exigting contaminated
sediments), cost-effective, and have associated environmenta impacts that are temporary and can be
mitigated.

1.2.5 ldentification of the Preferred Alternative

The relative merits of each proposed preferred disposal Site for accepting UDM were evauated by
comparing existing information and ste-specific fiddd data  The proposed preferred dternatives were
presented to the Gloucester Harbor Dredging Subcommittee at a meeting held in Gloucester in January,
2000. Thisresultedin the selection of apreferred aquatic disposa dternative (Figure 1-16). G-Cdll-5and
G-Cell-6wererdegated to reserve statusfor severa reasonsincluding: lack of capacity, possible hindrance
to navigation in narrow draitsto Smith Cove, and potentid impactsto intertida resourcesin Smith Cove.
The remaining 4 areas (G-Cdlls 1 through 4) comprisethe preferred dternative. All four of theseareasare
needed to accommodate the anticipated dredging volume of 330,000 cy over the next 20 years.

Potential Environmental Impacts and Mitigation Measures

This section summarizes the potentid environmenta impacts and proposed mitigation measures for each
of the Preferred Alternative aquatic disposa sitesfor the Gloucester Harbor DMMP. A detailed analysis
of project impacts is included in Section 6.0 of this document. Sections 8.0, 9.0 and 10.0 include a
discusson of congtruction/management issues and potentid mitigation measures for the Preferred
Alternatives. Theresultsof theandyssconducted to assessenvironmenta impactsand potentid mitigation
messuresfor the preferred aternatives are summarized in Table 1-2. In Table 1-2, specific environmental
features are contrasted with the “no action dternative’, the dternative of not undertaking the project, to
provide abasdine for comparison. The no action dternative is described in Section4.2.  Both impacts
and mitigation measures are grouped by screening criteria for the no action dternative and preferred
dternative disposa Sites.
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Table 1-2: Potentid environmenta impacts and mitigation measures for the aguatic disposa
preferred dternative: G-Cell-1, G-Cell-2, G-Cédll-3 and G-Céll-4

AQUATIC SITES: G-Cdl-1, G-Cdl-2, G-Cédll-3and G-Cedll-4

Environmental Feature

No Action Alternative

Impact/Mitigation M easures

Sediments

No Impact

Impact: Change in substrate conditions, from soft silt
to sand.

Mitigation: Recessfinal cap material elevation relative
to existing elevation in order to encourage active
sedimentation over cap if necessary.

Sediment Transport

No Impact

Impact: no permanent impact
Mitigation: none required

Water Quality

No Impact

Impact: Short term localized, degradation (e.g.
increased turbidity) due to dredged material disposal;
Monitoring to ensure compliance with water quality
standards

Mitigation: Disposal only during favorabletidal
conditions to minimize impacts.

Benthos

No Impact

Impact: Mortality of some benthic organisms. Change
in substrate conditions will favor organisms that
prefer sand.

Mitigation: Recessfinal cap material elevation relative
to existing elevation in order to encourage active
natural sedimentation over cap, prompting natural
recolonization of benthos, if necessary.

Shellfish

No Impact

Impact: No impact to known shellfish beds (field
verification required for G-Cell-4).

Mitigation: Avoid disposal under high turbidity
conditions (e.g. unfavorable weather/tidal conditions)

Lobsters

No Impact

Impact: No impact to sedentary (early benthic phase)
life stages. Juveniles and adults will survive by
moving from disturbed area. Some mortality will occur
during dredging and disposal.

Mitigation: Per consultation with DMF and NMFS

Submerged Aquatic
Vegetation

No Impact

Impact: No resources within disposal site
Mitigation: None Required

Wetlands

No Impact

Impact: No impact to Federally designated wetlands.
Impact to State-designated Land Under Ocean from
cell construction and disposal activities

Mitigation: Allow natural sedimentation of cap.
Natural benthic recolonization expected.

GLOUCESTER HARBOR DMMP DEIR
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Table 1-2: Potentid environmenta impacts and mitigation measures for the aguatic disposa
preferred dternative: G-Cedll-1, G-Cdll-2, G-Cdll-3 and G-Cell-4 (continued)

AQUATIC SITES: G-Cdl-1, G-Cdll-2, G-Cdll-3 and G-Céll-4 (continued)

Environmental Feature No Action Alternative

Impact/Mitigation M easures

Finfish No Impact

Impact: Seafloor habitat will be disturbed. Potential
impact to early life history fishes.

Mitigation: Time disposal activitiesto avoid peak
spawning periods and other sensitive life stages.

Wildlife No Impact

Impact: No impact to shorebird, waterfow! or seabird
breeding habitat. No impact to shorebird foraging
habitat. Minimal impact to waterfowl, and seabird
foraging habitat. No impact to marine mammal and sea
turtle breeding or foraging habitat.

Mitigation: None Required

Endangered Species No Impact

Impact: No impact to known endangered species
habitat at disposal site
Mitigation: None required

Lobstering No Impact

Impact: Lobster habitat will be disturbed at the
disposal sites. Lobstering will be disallowed at the
sites during disposal.

Mitigation: Per consultation with DMF and NMFS.

Recreational Fishing No Impact

Impact: Fishing in an near disposal cellswill be
affected during dredging and disposal dueto fish
movement outside the disturbed area.

Mitigation: Construction activitiesto occur outside of
peak fishing season.

Navigation and Shipping Lack of disposal site
may limit dredging
activity which will lead
to shallower water
depths, affecting safe
navigation and

reducing moorings

Impact: Potential interference with commercial fishing
industry shipping.

Mitigation: Timing of disposal and cell construction
activitiesto avoid ship movements.

Land Use Lack of disposal site
may lead to loss of
water-dependent uses,
changing land use
patterns, impose
limitations on future
economic diversifica-
tion based on

commercial shipping

Impact: No direct impacts; Positive indirect impacts
resulting from maintenance of existing land use
patterns and maintenance of options for future
economic growth based on commercial shipping.
Mitigation: None required

Consistency with Gloucester
Harbor Plan

Lack of disposal siteis
not consistent with
Harbor Plan

Impact: Positive; disposal siteis consistent with
Harbor Plan objectives.
Mitigation: None required
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Table 1-2: Potentid environmental impacts and mitigation measures for the aguatic disposa
preferred dternative: G-Cdll-1, G-Cdll-2, G-Cdll-3 and G-Cedll-4 (continued)

AQUATIC SITES: G-Cdl-1, G-Cell-2, G-Cédll-3 and G-Cell-4 (continued)

Environmental Feature

No Action Alternative

Impact/Mitigation M easures

Air Quality/Noise/Odor

No Impact

Impact: AQ - temporary diesel emissions;, potential
volatilization of organic compounds; Noise -
temporary increase in disposal site noise levels; some
increase expected at nearby land side receptors; Odor-
potential odor impact from hydrogen sulfide
emanating from dredged material temporarily
stockpiled on barges.

Mitigation: AQ - use of properly operating equipment
and participation in DEP s Voluntary Diesel Retrofit
Program (VDRP), Noise- use of properly operating
and mufflered equipment, operation during daylight
hours; Odor- use limeto control objectionable odors
emanating from dredged materials

Historic/Archaeological
Resources

No Impact

Impact: Potential historic and archaeological
resources to be further investigated; impacts to
potential previously undiscovered historic
shipwrecks unlikely due to previous dredging
activities.

Mitigation: Possible discovery, recovery and/or
recordation

Recreation

No Impact

Impact: Recreational boaters temporarily diverted from
areaduring cell construction and disposal operations,
cell construction and disposal activities may drive
fish from nearby recreational fishing areas

Mitigation: None required
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Disposal Costs

In the DEIR, disposal costs were calculated for each of the preferred aternative disposal sites. The
average unit cost of disposal was cal cul ated to range between $42.92 to $45.64 per cy (total cost + UDM
disposal volume) of UDM. A range of values was caculated to take into account the potentia for the
footprints of G-Cdll-1 and G-Cdll-4 containing UDM. The cell congtruction unit costs caculated do not
indudethe cost of dredging and transport of UDM fromindividud facilities. Table1-3illustratesthe UDM
disposa volumes and costs of each preferred aternative disposa Site.

Table 1-3: Disposal capacities and costs of preferred disposal alter native sites

PREFERRED UDM DISPOSAL CELL CONSTRUCTION COSTS
ALTERNATIVE VOLUME
(Site Name) (cy) UNIT COST ($/cy) TOTAL COST
($ million)

G-Cdl -1 126,190 $39.13 - $41.95 $4.9-$5.3
G-Cdl -2 22,380 $60.49 $1.4
G-Cdl -3 22,575 $70.33 $1.6
G-Cdll -4 159,695 $39.17 - $42.81* $6.3 - $6.8
Total 330,840 --- $14.2 - $15.1
Average --- $42.92 - $45.64 ---

Notes:

1 Range of values calculated for G-Cell-1 and G-Cell-4 account for potential UDM within disposal footprints.

Lower unit cost assumes 0% UDM in cell footprint and higher value assumes 100% UDM in cell footprint.

Toillugrate the relative costs of disposa types considered inthe DMMP, estimated costs were calculated
to dispose of 1,000 cy of UDM for Gloucester Harbor for comparison purposes (Table 1-4). Therange
of unit costs caculated for the preferred dternative cells are less than the range of values caculated for
upland digposa and reuse of between $60 cy for grading/shaping materia to $117 for a new landfill to
dispose of UDM (see Section 4.7). The aguatic and upland disposal and reuse unit costs are directly
comparable, in that both vaues do not include dredging and are based upon disposa of volumes of UDM
identified in areas of potential dredging identified in the inventory.
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Table 1-4: Disposal Cost Comparison example for 1,000 cy of UDM

DISPOSAL TYPE UNIT COST? ESTIMATED
($ey) COST ($/1,000 cy)

Aguatic Disposal 2 $42.00 $42,000
Upland Disposal and Reuse - $60.00 $60,000
Shaping/Grading®
Upland Disposal and Reuse - Monofill® $117.00 $117,000
Alternative Treatment Technology* $99.00 $99,000

Notes:

1 UDM disposal costs only; does not include cost of dredging

2. Upper range of unit cost for G-Cell-4 (0-5 year planning horizon) used for aquatic disposal example.

3. Assumes reuse as grading/shaping material. Please note upland disposal of UDM may reguire amendment of

between 2 to 3 parts soil to 1 part of UDM.
4, Alternativetreatment technol ogy unit costisfor Solidification/Stabilization, theonly technol ogy demonstrating

potential feasibility for Gloucester Harbor UDM (see Section 4.5.5)

CAD Cdll Sequencing

In order to contrast the planning horizon UDM volumes requiring digposal with the preferred dterndive
disposal sites, cdll capacity cal culations were conducted to determine the extent of the predicted disposd
volumesoccupying the preferred dternative digposa Sites(see Section 8.0 for full description of conceptud
engineering conducted). By contrasting the ability of each disposd cdl to accommodate planning horizon
UDM volumes, the following potentid phasing sequence was devel oped:

. G-Céll-4 - FiveYear Planning Horizon

. G-Cell-1 - Ten Year Planning Horizon

. G-Ceéll-3 - Fifteen Year Planning Horizon
. G-Cell-2 - Twenty Year Planning Horizon

Currently, it isenvisioned that each of thefour disposa cellswould be open for one dredging season within
afiveyear window. Thedredging window, asspecified by DMF and DEP, isusudly from latefdl to spring
and is designed to avoid the sengtive life stages of important fish and shellfish species.  Therefore,
excavationof the cels, placement of the UDM within the cells, and capping of the cellswould likely occur
within aperiod of lessthan Sx (6) months.

Thefiveyear duration of each phaseisintended to provide ample notice of availability of adisposd facility,
providing facilitiesan opportunity to securethe necessary permitsand funding to conduct dredging projects.
This planned opening of a disposal facility on a regular basis should aso provide opportunities for
coordinating various harbor projects.
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The results of the conceptud engineering exercise and the disposal cdll phasing were presented to the
Dredging Subcommittee. Based on the Subcommittee’ sreview and discussion, the City’ s preference for
use of the preferred dternative disposal cdlsis asfollows:

. G-Ceéll-4 - Five Y ear Planning Horizon
. G-Cell-2 - Ten Year Planning Horizon
. G-Ceéll-3 - Fifteen Year Planning Horizon
. G-Cell-1 - Twenty Year Planning Horizon

Thefirgt scenario described aboveis based upon matching the projected volumes of UDM identifiedinthe
dredging inventory with the estimated cell capacities, based upon the current configurations. Both the
DMMP s and the City’s preference is to use G-Cdll-4 to accommodate the UDM volume identified for
the 5 year planning horizon, the planning horizon projection with the greatest leve of confidence. Asthe
DMMP movesinto the 10, 15 and 20 year planning horizons, the level of confidencein the projectionsare
less cartain. The City’'s preferred gpproach will determine the design and location of the CAD cdls as
additiond dite specific dataiis developed and out-year disposa volumes are determined.

Inthe FEIR, detailed Site specific datawill be collected for the G-Cdll Stes. These datawill be examined
and revised cell capacities will be calculated based upon ste-specific data and engineered designs. The
results of the finad design of the disposal cdls will take into account the City’s cdl phasing preference in
developing the both the configuration of the find dternative disposal cell footprints and the phasing
sequence proposed in the FEIR.

Required Permits and Approvals

Development of any of the preferred dternative disposal Steswill require permitsand gpprovasfromlocd,
date and federd regulatory agencies. Table 1-5 provides alisting of the required permits and gpprovas
for each of the three Preferred Alternatives. A complete analysis of the permitting requirements and
specific regulatory standards for each of the permitting and gpprova programsisincluded in Section 7.0
of thisDEIR.
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Table 1-5: Potentid local, Sate and federa permits and gpprovas

JURISDICTION

PERMIT/
APPROVAL

AGENCY

AQUATIC DISPOSAL

G-Cells, 1-4

FEDERAL

Section 10

Permit - Review of projects
in navigable waters of the
United States

Corps of
Engineers

Section 103

Permit - Approves transport
of suitable dredged material
to ocean disposal site

Corps of
Engineers

Section 404 Permit -
Determines compliance with
guiddines for discharges of
dredged or fill materialsinto
waters of the United States

Corps of
Engineers

STATE

MCZM Consistency
Concurrence - Evauation of
aproject’s consistency with
MCZM'’ s policies and
management principles

MA Coastal Zone
Management

MEPA Certification on
DEIR and FEIR -
Decisions of Secretary of
Environmental Affairson
DEIR and FEIR and
compliance with MEPA

MA Environmental
Policy Act

Chapter 91 License -
Approves
structures/activities below
mean low water mark

DEP: Division of
Wetlands & Waterways

Water Quality

Certification - Controls
impacts to water quality and
determines compliance with
state water quality standards

DEP: Division of
Wetlands & Waterways

LOCAL

Wetlands Order

of Conditions- Protection
of Wetland Resource Area
and compliance with WPA
performance standards.

Local Conservation
Commissions

Notes: Concurrence required for construction and operation of dewatering site. Structural or use changes associated

with harbor-side dewatering may require approval.
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1.2.6 Next Steps

The next key milestone in the DMMP Planning processis the development of the FEIR. After public and
agency comments are received on this DEIR, and incorporated into the scope of the FEIR, the next phase
of the DMMP will commence. The objective of study for the next phase for the Gloucester Harbor
DMMPisto callect, andyze, and report Ste-gpecific information regarding geologicd, hydrodynamic, and
biological conditions a the preferred dternative Sitelocations. Approval of these sitesby federd and sate
regulators, the City of Gloucester, and the generd public requiresthe collection of additiond environmenta
data to ad in the assessment of each Ste's suitability. In addition to the collection of Ste-specific
environmenta data, key management and policy issues will dso be evauated.

1.2.6.1 Disposd Site Monitoring Plan

A disposd ste management and monitoring plan (* management plan”) will be developed by a Technical
Advisory Committee (TAC) composed of local, sate, and federd interests. The purpose of amanagement
planis to determine the specific actions and responsibilities necessary to ensure that disposa Ste use
protects human and environmental health and resources. A management plan addresseswhere, when, and
how a disposal ste can be used, what kind of short and long-term monitoring will be required, and
edtablishes who isresponsiblefor every aspect of Ste use, management, and monitoring. The management
plan will dso determine what kind of materid can be safdy disposed of, and what testing may necessary
to determine the nature of the material proposed for disposa.

MCZM anticipates that comments from the City on this DEIR will recommend the appropriate local
membership for the TAC. For the recent dredging project in Boston Harbor, the management plan was
developed by a TAC composed of a core group of City representatives, state and federal agencies,
scientigsfrom UMASSand MIT, and environmenta interest groups, and was open to any members of the
public who wished to participate. This model may be appropriate to consder for Gloucester.

It isimportant to note that (1) thefind, gpproved management plan will bethe basisfor thelocd, state and
federal permits required for use of the digposd stes; and (2) no find gpprova for any digposa Sites will
occur until amanagement plan is developed, presented for public comment in the FEIR, and approved by
the City, state and federd regulatory agencies.

1.2.6.2 CAD Cdl Best Management Practices

MCZM isdeve oping Best Management Practices(BMPs) for CAD of UDM in Gloucester Harbor based
on the experiences and data from the Boston Harbor Navigation Improvement Project (BHNIP). The
BMPs will be developed to be applicable as 1) stand aone guiddines, 2) the basis for new dredged
materiad disposd regulations, and 3) the basisfor site management recommendationsinthe DMMP FEIR.
The BMPs will be developed to meet state and federal water quality criteria and standards under CWA
S. 404, 314 CMR 9.00, other gpplicable regulations.
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The BMPswill be desgned to be effective regulatory tools, where ‘ effective’ means:

. Appropriately protective of resources and uses,

. Cogt-effective;

. Yield unambiguous results to the maximum extent practicable;

. Contribute directly to performance review (decision-making); and
. Applicable by non-specidist regulatory agency daff.

MCZM is dso developing amode Water Qudity Certificate (WQC) building upon the experiences of the
BHNIP. This WQC will be applicable to future CAD projects for UDM. The WQC will include
provisons for basdine monitoring and monitoring both during and post congtruction. Boththe CAD BMPs
and model WQC are being developed in coordination with the gppropriate state and federal agencies.

1.2.6.3 Site-Specific Environmenta Data

The expected impacts of the preferred dternative disposal sites were evaluated in this DEIR based upon
the following: ste-gpecificinformation gathered during the DMMP process; previousstudiesof Gloucester
Harbor and the north shore region; studies done at other New England ports (e.g. Boston Harbor) and
disposa stes, and laboratory studies of the effects of dredging and related activities. While the selection
of the preferred aternativein thisDEIR issupported by the above data, the DEIR recogni zesthat additional
gte-gpecific information is needed to complete the MEPA process and subsequent federd and Sate
permitting. Thefollowing Ste-gpecific effortswill be undertaken in support of continuing the MEPA and/or
permitting processes to develop find engineered designs:

Geotechnica borings to confirm depth to bedrock and determine side dope sability;
Macrobenthic sampling and identification

Current meter measurements and basic water column chemistry

Dredging and disposa event moddling and hydrodynamic andlyss

Underwater archaeologica surveys

Physca and chemicd andlyss of G-cdl surficid sediments

DO OO OO

Alsointhe FEIR, the deve opment of long-term management strategy for UDM disposd will involvefurther
sudy of: /dte ownership/fees, Ste operationg/management, liability and insurance.
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SECTION 2.0- INTRODUCTION

INTRODUCTION

2.1 DEIR Organization

The organization of the Gloucester Harbor DMMP DEIR follows the framework established in MEPA to
fully explore dterndtives, and is organized into the following sections (see Figure 2-1).

Section 1.0 - Executive Summary, summarizes the report contents, lists the principa environmental
impacts of the dternatives and identifies mitigation measures to be implemented to mitigate unavoidable
environmenta impacts. This sectionaso indicates the stepsthat will be taken prior to developing aFEIR.

Section 2.0 - Introduction, presents the reader with the background of the DMMP planning process,
MEPA procedurd history and asummary of “scoping” and coordination involved in developing thisDEIR.
This section dso highlights the process of how issues of concern, identified by public input and agency
review, through the DMMP process have been identified and incorporated.

Section 3.0 - Purpose and Need, details the project’s purpose, and discusses the need for the project,
the relationship between the DMMP with the Gloucester Harbor port planning process, and adiscusson
of sediment quaity and quantity. This section identifies the planning volumes of UDM that will be used as
the required capacity basdline for this DEIR.

Section 4.0 - Alter natives Analysis, outlinesthe gpplication of the DMMP disposal Site screening process
and criteria. This section presents the evauation of potentid impacts and benefits associated with the
candidate Stesor dternativetrestment methodologies. Thissection detailsthe potential impactson specific
resourcesinthevicinity of thedigposa stesandinthe caseof aternativetechnologies, potentid side-stream
impacts associated with the implementation of specific trestment options.

Section 5.0 - Affected Environment, is a detailed description of affected environmentsin the vicinity of
the aguatic and upland candidate disposd Stes. This section presents a discusson of environmenta and
cultura resourceswhich will be affected by thedternativesfor UDM disposdl, providing abasdine against
which the impacts of disposd aternatives described in Section 4.0 can be analyzed in Section 6.0.

Section 6.0 - Environmental Consequences, evauates, in detall, the potentia impacts associated with
implementation of the preferred aternatives for upland and aquatic disposa. This section outlines the
culturd and environmenta impacts of aguatic disposd dternative G-Cell-1, G-Cdll-2, G-Cdll-3 and G-
Cell-4. Also contained in this Section is adiscusson of secondary impacts from anticipated dredging
projects for potentia impacts to wetland resources.

Section 7.0 - Compliance with Regulatory Standards, is an overview of the current regulatory
framework under which disposa of UDM occurs. This section describes the gpplicable regulations
asociated with implementing the Preferred Alterndtives.
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SECTION 1.0 - EXECUTIVE SUMMARY

y

SECTION 2.0-INTRODUCTION

y

SECTION 3.0 - PURPOSE AND NEED
Identification and information supporting the need for the project

v

SECTION 4.0- ALTERNATIVESANALYSIS-Application of the DMMP disposal site
screening process to eval uate potential impacts/benefits for candidate sites by disposal type.
Processis then applied across disposal types to identify preferred alternatives

Aquatic Sites | Beneficial Reuse | Upland Sites

r- 1
—»i PREFERRED ALTERNATIVES 4——

v

SECTION 5.0 - AFFECTED ENVIRONMENT - Detailed description of affected environments
of the preferred alternative aguatic disposal sites

v

SECTION 6.0- ENVIRONMENTAL CONSEQUENCES
Detailed evaluation of impacts/benefits for the preferred alternatives

v

SECTION 7.0 - COMPLIANCE WITH REGULATORY STANDARDS
Description of applicable regulations associated with preferred alternatives

v

SECTION 8.0- CAD ENGINEERING AND CONSTRUCTION

v

SECTION 9.0 - DRAFT DISPOSAL SITE MANAGEMENT PLAN

y

SECTION 10.0 - DRAFT SECTION 61 FINDINGS

y

SECTION 11.0 - RESPONSE TO COMMENTS

Figure 2-1: Gloucester Harbor DMMP DEIR organizational chart
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Section 8.0 - CAD Engineering and Construction, this section describes the basis for conceptual
enginering for CAD disposal of Gloucester Harbor UDM and a description of potential construction
sequencing associated with the implementation of the aquatic preferred dterndtive, as identified in this
DEIR. Included inthediscussion of the congtruction measures arethe steps necessary to minimize negative
environmenta impacts associated with the digposa of UDM in the marine environment.

Section 9.0 - Draft Disposal Ste Management Plan, discusses the issues of monitoring the Preferred
Alternativesfor long-term environmenta impacts and the management of operationsfor each disposd Site.
Management options discussed include experiences in other jurisdictions, generd liability issues, fees,
financing and generd operation.

Section 10.0 - Draft Section 61 Findings, are included as required by MEPA, to outline whether the
implementation of the Preferred Alternatives is likely to cause ether direct or indirect damage to the
environment. This section makes findings describing potentid environmenta impacts confirming thet dl
practicable measures have been taken to avoid or minimize potentid damage to the environment.

Section 11.0 - Response to Comments, isacomment by comment response to correspondence received
by the MEPA Office regarding the Gloucester Harbor DMMP ENF. The DEIR contains a copy of each
comment in a separate gppendix. Comments within the MEPA scope are addressed and restated in this
section, followed by aresponse. This section addresses dl agency and public comments received.

The Structure and content of the Gloucester Harbor DMMP DEIR is directly controlled by three primary
sets of regulations. At the date leve, the MEPA Scope that identifies the information that must be
evauated as part of the Ste identification process. This outline will ensure that the requirements of the
state’ senvironmentd policiesaremet. Atthefederd leve, the DEIR issubject to the provisonsof Section
404 of the Clean Water Act (Section 404), and to the Nationa Environmenta Policy Act (NEPA). The
Section 404 and NEPA outlines will ensure meeting the requirements of federa environmenta policies.

The fird task, then, was to integrate the requirements of these three authorities. To do this, previous
projects that have faced the same task wereinvestigated. First, Site selection processes used by the sate
to dte the Cape Cod Disposa Site (MADEM Generic EIR, 1992), and by the USACE and Massport to
gte the disposal cdlsfor the Boston Harbor Navigation Improvement Project (USACE & Massport Findl
EIR, 1996) wereevauated. Then, at the direction of the federal agencies, the process used more recently
by the Corpsof Engineersfor thefederal Providence River Navigation Project (USACE DEIR, 1998) was
asoexamined. After extendvediscussonwiththe stateand federd agencies, the screening process chosen
was modeled after the Providence River project, in large part because the federd agenciesreviewing this
DEIR have devel oped the Providence screening, and are therefore familiar with the logic of the document.

Thus, MCZM is using the Providence River document (with some modification to format) asthe template
for the outline and the logic of the screening process, and is overlaying the MEPA Scope, cregting the
substance of the document.
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2.2 Gloucester Harbor

Gloucester Harbor is located on the northern shore of Massachusetts, approximately 25 miles northeast
of Boston. The Harbor is the second largest fishing port in New England, second only to New Bedford,
andisamajor fish processing center. TheHarbor containsnumerous seafood dedlers, fish processors, and
associated businesses, including significant cold storage facilities, with the largest cold storage capacity on
the East Coast. Gloucester Harbor dso containsasizable recreationd boating fleet in the summer months,
and marinas and businesses which support recreationa boating. The Annisguam River, dso consdered
in Gloucester Harbor for this report, is used heavily by recreationa boaters, and contains a number of
recreational marinasand related businesses. Gloucester Harbor and the Annisquam River contain anumber
of authorized federd dredging projects, including various channels and anchorage areas. (USACE 1996)

Geographically, the Harbor can be described as two distinct segments, the Inner and Outer Harbor (see
Figure 2-2). The Harbor Plan describes the Inner Harbor consisting of the following primary aress.
Harbor Cove, State Fish Pier, East Gloucester Waterfront, and Smith Cove. Adjacent to downtown,
Harbor Cove isthetraditiona heart of Gloucester’ sfishing industry. This areais characterized by a mix
of indudtrid and commercia uses, and older finger piers. The State Fish Pier areais devoted to maritime
indudtrid uses. Uses dong the East Gloucester Waterfront area contain awide range of uses from homes
to boatyards servicing recreationd and fishing vessels. Dominated by residentid and tourist commercia
uses, the Smith Cove Areahasattracted visitorsto Gloucester for much of itshistory. The Western Harbor
of the Outer Harbor includes the waters edge dong Stacy Boulevard from the Fort to Fort Stage Park.
The remainder of the Outer Harbor areaiis generdly characterized by low density resdentia development
on the eastern and western shores (Icon Architecture Inc., 1999).

Founded in 1623, Gloucester is the oldest fishing community in America and one of its most beautiful
segports.  Situated on the northeastern coast of Massachusetts, Gloucester is a great import/export point
for both Canadian and European ports of cal. Direct connection to our interstate road system makes
Gloucester the most accessible over-the-road port in Massachusetts. Effective inter-modal transport
between al mgor Canadian and U.S. citiesis akey feature of Gloucester's segport.

Hidoricaly a fishing community, Gloucester gained notoriety and business when Clarence Birdseye
invented frozen packaging of fish and other food productsin 1925. Gloucester has devel oped into amgjor
import center for frozen seafood products and currently maintains thelargest cold storage port facilities of
any U.S. port.

Gloucedter is a port that concentrates on providing personalized service for smal vessel owners. The
harbor has two 300-foot vessel berths, one 600-foot berth, and one 800-foot berth. Available deep draft
of 16-20 feet dongsde the piers a mean low water and vessels of up to 300 feet in length can be
accommodated. Ship cargoes are loaded and discharged on atonnage basis seven daysaweek, 24 hours
aday. Vess turnaround time is generdly very short.

Efforts are underway to revitdize the use of the city's harbor and diversfy importing and exporting. Funds
are being dlocated for renovating the Gloucester State Pier to increase the number of berths and expand
the harbor's capahilities,
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Figure 2-2: Gloucester Inner and Outer Harbor Areas
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2.3  Background of theMCZM DMMP

The Executive Office of Environmentd Affairs (EOEA), through its office of Coasta Zone Management
(MCZM), isproviding technical assistanceto Gloucester in support of the City’ sharbor planning objectives
through the development of aDMMP for Gloucester Harbor dredged sediments. The development of this
Gloucester Harbor DMMP DEIR involved two project phases to address the critica issue of finding
environmentally sound and cost effective digoosd sites or methodologies for dredged materid unsuitable
for unconfined ocean disposa. The DMMP has atwenty year planning horizon.

To develop the DMMP, MCZM needed to do the following:

C Collect and andyze information on dredging needs, characteristics of the sediment, culturdl and
environmenta resources and available dternatives for treatment, reuse, and disposa of dredged
materia from the Gloucester Harbor areafor use in support of on-going port planning initiatives,

C Identify and characterize the range of reasonable adternatives for dredged materid reuse/disposal
and egtablish a framework for comparison of the dternatives as guidance for compliance with
MEPA.

Phase| of the DMMP, conductedin 1996 and 1997, included severd discrete tasks, the purpose of which
was to provide a basdine assessment of existing conditions related to dredging and dredged material
disposal for Gloucester. DMMP Phase | tasks were documented in areport (Maguire Group Inc., 1997a
and b.) and included:

. Summary Report - a synopsis of dredging volumes, sediment quality and potentia disposal
dternatives for Gloucester, Sdem , New Bedford and Fall River Harbors;

. Dredging Inventory - an update of the US Army Corpsof Engineersinventory of dredging demand
for Gloucester, Gloucester, New Bedford and Fal River Harbors;

. Bathymetric Surveys - areview and compilaion of existing bathymetric survey information in
Gloucester, Gloucester, New Bedford and Fall River Harbors;

. Alternative Technologies - an inventory and assessment of available treatment technologies for
contaminated dredged materid;

. Natural Resource Inventory - an inventory of al known fish, shellfish and wildlife resourceswithin

Gloucester Sound and Gloucester, New Bedford and Fall River Harbors;

. Aquatic and Near-Shore Disposal Site Analysis - an identification and description of potentia
confined aguetic disposal (CAD), confined disposal facility (CDF) and tidal habitat restoration sites
within Salem, Gloucester, New Bedford and Fall River Harbors;

. Upland Disposd Site Inventory - an examination of upland and reuse options for contaminated
dredged sediments;
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sep 2 Review DMMES rom e ports
|
Step #2 Phasel Inventory
|
Environmental Notification Form (ENF)
Step #3 Summary Explanation
|
Step #4 Draft Environmental Impact Report (DEIR)
|
Step #5 Agency / Public Comment
|
Step #6 Final Environmental Impact Report (FEIR)
|
Step #7 Agency / Public Comment
|
Step #8 Designate Preferred Alternative
|
Step#9 thr ougEIe:)(r:nailt, Zra?fee;rr:jdf':(;teerrarj] ?tgﬁlations
|
Step #10 Implement / Construct Preferred Alternative

Figure 2-3: Overview of DMMP Planning Process
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. Due Diligence- aninventory and datadescription of pollution sources and historic sediment quaity
information in Salem, Gloucester, New Bedford and Fal River Harbors,
. Prdiminary Geotechnical Invedigations - an inventory and assessment of existing geotechnical

information within Sdem, Gloucester, New Bedford and Fall River Harbors, and

. Sampling Plans - develop sediment sampling and testing plan for Gloucester Harbor dredging
projects.

The DMMP Phase | informationwas used to identify baseline conditions and datagaps, and served asthe
basis for the preparation of the MEPA ENF for the Gloucester Harbor DMMP.

Phase Il of the DMMP has focused on conducting the field work, research, and analysis necessary to
undertake a detailed assessment of the potentiad environmenta impacts associated with the dredged
materid disposal aternative(s) identified through the DMMP process.

The purpose of the DMMP for Gloucester Harbor is to identify, evauate and permit, within the Zone of
Siting Feasibility (ZSF) for Gloucester Harbor, a dredged materia disposal site(s) or methodology with
sufficient capacity over the next twenty years to accept dredged materia unsuitable for unconfined ocean
disposa from public and private dredging projects.

The lack of a practicable cogt-effective method for the digposal of UDM in an environmentaly sound
manner has been along standing obstacle to the successful completion of dredging projectsin Gloucester
Harbor. The disposa dternative Siting process has been closely coordinated with the City of Gloucester,
through the Dredging Subcommittee.

The Dredging Subcommittee was established by the Gloucester Harbor Planning Committee to servein
an advisory capacity to represent the interests of the Committee throughout the development of the
DMMP. Members of the Subcommittee included representatives of shipping and fishing interests, the
Conservation Commission, the Harbormaster, and the State Pier.

Coordination with loca port planning interests has also been a critical component of the development of
the Gloucester Harbor DMMP DEIR. The smultaneous development of both the DMMP and the
Gloucester Harbor Plan has aided the identification of the future dredging needs for the maintenance and
improvement in navigation within Gloucester Harbor and with the identification of potentia Stes for the
disposal of UDM.

This Gloucester Harbor DMMP DEIR identifies disposal dternatives with sufficient capacity to accept
dredged materia unsuitable for unconfined ocean disposa from public and private dredging projects.
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2.4  Massachusetts Environmental Policy Act (MEPA) Procedural History

The submission of the ENF for the Gloucester DMMP on March 13, 1998, started the officid MEPA
review process for the DMMP (a copy of the ENF is included in Appendix A). On April 24, 1998,
pursuant to the Massachusetts Environmental Policy Act (M.G.L. c. 30, ss. 61-62H) and the MEPA
Regulations (301 CMR 11.00), the Secretary of the Executive Office of Environmenta Affairs (EOEA)
made the determination that the Gloucester Harbor DMMP requires the preparation of an Environmenta
Impact Report (EIR). Becausethe project involvesthe potentia dteration of more than ten acresof Land
Under the Ocean (a resource area regulated under the Massachusetts Wetlands Protection Act, M.G.L.
c. 131, s. 40) and involves the use of state agency funding through the Seaport Bond Bill (Chapter 28 of
the Acts of 1996), the Gloucester Harbor DMMPs exceeded the “categoricd incluson” threshold at
Section 11.25(2) of the MEPA regulationsin effect in June 1998, requiring by regulation the preparation
of an EIR. (Under the current MEPA Regulations, promulgated in July 1998, the Gloucester Harbor
DMMP exceeds the 10-acre wetland resource area dteration “Mandatory EIR” threshold a 301 CMR
11.03(a)b. The Mandatory EIR thresholds contained in the July 1998 MEPA Regulations have replaced
the Categorical Inclusion thresholds from previous versons of the MEPA regulations.)

25  Scoping and Coordination Summary

The MEPA public*scoping” meeting was held at Gloucester City Hall on April 9, 1998. The meeting was
conducted by a representative of the MEPA Unit of the EOEA. At the mesting, the Gloucester Harbor
DMMP, asdescribed in the ENF, was presented and public comments were received by the MEPA Unit.

The Secretary’ SENF Certificate of April 24, 1998 (included in the front matter of this DEIR), establishes
the scope for thisDEIR. In addition to the DEIR subject matter outline contained in Section 11.07 of the
MEPA regulations, severa mgor issues were emphasi zed as subjects to be addressed in this DEIR:

. Sediment qudity and quantity andys's,

. | dentificationof disposd dternatives, including: dternative technol ogies and methodol ogies, upland
reuse/disposal; and aguatic disposd;

. A complete description of the screening of disposd dternatives:

. Reaults of fisheries investigations and monitoring program;

. Effects on shore bird habitat;

. Results of cultura/historica/archaeologicd investigations,

. Characterization of proposed disposal sites;
. A description of the Preferred Alternative; and
. A proposed disposa site management plan;
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2.5.1 Coordination with Harbor Planning Process

MCZM and the City of Gloucester sponsored aseriesof local presentationswith topicsrel ated to dredging
and dredged materid management. The purpose of the presentation series was to provide a mechanism
for citizenswith aninterest in Gloucester Harbor to provide input into the process of developing apreferred
disposa dternative. MCZM also conducted a series of working meetings with the Gloucester Dredging
Subcommittee. The proposed disposa sitesincluded in the ENF were astarting point, and the continuing
input from the Subcommittee was crucid in asssting MCZM in identifying dredging projects and disposd
Stesthat needed to be added, subtracted, or modified from the ENF listing of potential disposal sites.

The meetingsa so served thefunction of disseminating DMMPtechnica information asit becameavailable,
so that information could be reviewed as this DEIR was developed. Public presentations conducted
included the following topics, aslisted in Table 2-1 and described below.

Table 2-1: Gloucester Harbor DMMP Presentations/Meetings

Presentation/M eeting Date
Dredging and Disposal Technologies June 16, 1998
Siting Criteria and Process for Dredged Material Disposal July 22, 1998
Regulations Governing Dredged Material Disposal/Reuse August 20, 1998
Sediment Quality September 9, 1998
Municipal Working Meeting #1 November 12, 1998
Municipal Working Meeting #2 February 26, 1999
Municipal Working Meeting #3 March 29, 1999
Municipal Working Meeting #4 May 11, 1999
Municipal Working Meeting #5 June 8, 1999
Municipal Working Meeting #6 June 28, 1999
Municipal Working Meeting #7 August 3, 1999
Municipal Working Meeting #8 August 26, 1999
Municipal Working Meeting #9 January 26, 2000
Screening of Potential Disposal Sites Working Meeting #1 February 3, 2000
Screening of Potential Disposal Sites Working Meeting #2 February 25, 2000
Local Informational Presentations (see below) May - June 2000

Dredging and Disposal Technologies - This presentation provided information on the basic e ements
of dredging, including potentia dredging technologies that could be employed in Gloucester projects, and
dredged materia disposal. 1ssues covered included: probable characterigtics of dredged materid; types
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of disposd optionsfor dredged materia; and management practi cesto minimizeand mitigate environmental
impacts. The god of the workshop was to inform participants of the linkage between minimizing
environmenta impacts with the proper planning of dredged materia disposal.

Siting Criteria and Process for Dredged Material Disposal - In this presentation, the Sting criteria
were discussed, including avoidance of environmentaly sengtive areas, compatibility with adjacent uses
and minimizing exposure to important physca festures.  Thelinkage between devel oping comprenensive
gting criteriaand understanding regulatory requirementswith potentia locationsfor siting dredged materia
disposal within the harbor was developed. Thisworkshop aso focused on the ideathat selecting potentia
stesfor dredged materia disposal should follow alogica process of using important feetures of the natural
and built environment as a means of screening and, findly, choosing the best location to create a dredged
materia digposal Ste. This workshop provided an opportunity for loca input on screening criteriaand the
development of City-specific Ste screening factors.

Regulations Governing Dredged Material Disposal and Reuse - This presentation included the
introduction of information on state and federa regulations covering dredging, dredged materia disposa
and dredged materia reuse. State and federa agency representatives gave presentations and provided
review materials. Presenting agencies included: DEP, MCZM and the USACE. The intent of the
presentation was to provide an explanation of the regulatory process in sdecting appropriate disposa
options for UDM.

Sediment Quality - The results of marine sediment tests performed under Phase | were presented.
Sediment quality data were compared with criteria mandated by the USACE and USEPA. Dredged
materid that the federa agencies deem suitable for unconfined aguatic disposal, and the probable location
of disposal sites and cost of disposal were addressed. Probable dredged materia contaminants and
degrees of unsuitability of sediment in the harbor were presented. The linkage between the volume of
UDM and disposal Site alternatives was developed in this workshop.

Working Meeting #1 - For this meeting the subcommittee discussed the specifics of the screening criteria
for potentia upland, aternative treatment technologies and aquatic disposa options. This meeting dso
involved discussion of the screening process. A god of this meeting wasto identify any additiond criteria
needed to address concerns or interests specific to Gloucester. The Subcommittee discussed factorsthat
were important from aloca perspective. (11/9/98)

Working Meeting #2 - The meeting involved a presentation of data collected for candidate disposa and
dewatering Sites. Further information on the Sites presented wasincorporated into the screening database.
The screening criteriawere discussed and findized at this meeting to include the Subcommitteg s concerns.
A god of this meeting wasto gain ingght into candidates disposal and dewatering sites from the City that
may not have been apparent to MCZM. (2/26/99)
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Working Meeting #3 & #4 - At thismeseting the results of theinitial screen for feagibility were presented
to the Subcommitteefor input. Thismeeting o involved discussion of the screening process and criteria.
A godl of these meetings were to provide an opportunity for the Committee to comment on the results of
the feasibility screen and the steps necessary to develop preferred aternatives. (3/29/99 & 5/11/99)

Working Meetings#5 & #6- These meetings presented the results of the gpplication of the discretionary
screening criteria. Sites that were placed on the reserve ligt were discussed in detail.  The resultant
proposed candidate Steswereaso discussed. Considerablediscussion of regiona aternativeswereaso
discussed at thesemeetings. A goal of these meetingsweretoincorporate commentson the candidate Sites
before application of the exclusionary screening criteria (6/8/99 & 6/28/99).

Working Meetings#7 & #8 - At these meetings, the results of the gpplication of exclusonary screening
criteriawere presented to the Subcommittee. Discussion at these meetings centered around why siteswere
diminated fromfurther consderation. Thesemeetingsa soinvolved detailed discusson of digposa of UDM
at specific “sub-cell” stes (8/3/99 & 8/26/99).

Working Meeting #9 - This meeting was to follow-up on items raised & Working Meetings #7 and #8
regarding geologica conditions in the vicinity of the proposed disposa stes. A detailed report of
subsequent study conducted was presented. Thismeetings provided an opportunity for the Subcommittee
to review the results of the screening process to date (1/26/00).

In addition to the above presentation and working meetings, six (6) additionad meetings were held with
various recreationd and commercid fishing interests to gather further loca input on their understanding of
Gloucester Harbor and the surrounding water’ s (M assachusetts Bay) marine environment.

Screening of Potential Disposal Sites/ Proposed Preferred Alternatives #1 & #2 - The proposed
preferred dternative was presented to the subcommittee for review. These workshops were hands-on
sessions, working with maps of the harbor and its various built and natura features. The use of computer
overlays, facilitated the discussion at the presentation, depicting fisheries habitat, water depths, wind/wave
exposure, areas of navigation and other data collected and compared it with the Sting criteria devel oped
in the Siting Criteriameeting. The intent of the sesson was to present results of the screening process to
find adisposd Ste(s) of sufficient Sze, with minima environmental impacts, for UDM. The subcommittee
provided input on the proposed preferred alternative presented. A goa of these meetings was to
incorporate find comments from the Subcommittee before presenting the results of the screening process
to the federa agencies (2/3/00 & 2/25/00).

After the presentation of screening results to the Subcommittee, and incorporating comments, from the
Subcommittee and the federa agencies, the DMMP information was presented by the Dredging
Subcommittee Chairmanin aseriesof informational sessons. The purpose of theseinformationa meetings
was to introduce the genera public to the DMMP process, and to familiarize the public with the more
technical information before this DEIR was published The Subcommittee presented DMMP findings to
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the Gloucester Waterways Board, City Council, Gloucester Fisheries Commission, and Conservation
Commisson. Other key Gloucester stakeholders presented with DMMP findings included |obstermen,
property ownersand potentid dredgers. The culmination of publicinput a the City level wasthe approva
by the Mayor, in aletter dated June 7, 2000, which isincluded in Appendix B.

Additiond coordination with the Port Planning process involved attendance a public milestone meetings
and interaction with the project coordinator and consultants developing the Gloucester Harbor Plan.
Documentation of the above public meetings can be found in Appendix B. The documentation includes
meeting notes, presentation handouts and other items.

2.5.2 Coordination with Federal Agencies

The USACE has developed a method of coordinating the review and gpprova time-lines of the various
federal resource agencies charged with reviewing mgor projects involving discharges of dredged or fill
materia in waters of the United States, regulated under Section 404 of the Clean Water Act or activities
in tidal waters regulated under Section 10 of the Rivers and Harbors Act of 1899. Based upon the
mapping overlay planning methodol ogy devel oped by noted landscape architect lan McHarg inthe 1960s,
the USACE's “Highway Methodology” provides a valuable tool for decison making in a coordinated
fashion. This methodology integrates the planning and design of a project with the requirements of the
USACE permit regulations. The USACE servesasthe coordinator of commentsfrom thefedera agencies,
induding the USEPA, the US Fish and Wildlife Service (USFWS) and the Nationd Marine Fisheries
Service (NMFS).

Participation by the USACE in the earliest stages of project planning is a key provison of the Highway
Methodology. The evauation of dternatives to the project is key to the successful completion of the
methodology. Alternatives andlysis are based upon the determination of the project “purpose and need”
(developed under the National Environmenta Policy Act (NEPA)) and the* overall/basic project purpose’
required under the EPA 404(b)(1) guiddines and used by the Corpsin project permitting.

The 404(b)(1) guidelines establish passfail environmentd tests, to be completed before a determination
is made on the balancing of overal project benefits versus detriments. An USEPA/USACE's
Memorandum of Agreement, signed in February 1990, mandates a three-step iterative process of
avoidance, minimization and mitigation of adverseimpactsto wetlandsfunctionsand vaues (USACE, New
England Divison, 1993).

Application of the Highway Methodology to the Gloucester Harbor DMMP DEIR involved severd key
milestonesincluding the USACE' s concurrence with the DEIR Outline, Basic Project Purpose (BPP), and
Aquatic and Upland Zones of Siting Feasihility (ZSFs). Documentation of the USACE's implementation
of the Highway Methodology is presented in Appendix B which contains|etters presenting the coordinated
federa comments.
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As part of the effort to coordinate closaly with the federal agencies, a meeting to present draft screening
results was held.  This presentation was to representatives of dl reviewing federal agencies, including
representatives from USACE, USEPA, NMFS and USFWS, on March 29, 2000. The results of the
meeting was a letter from the USACE dated April 21, 2000, (Appendix B), indicating concurrence with
the screening process conducted and the proposed preferred disposal aternative put forward.

2.5.3 Coordination with State Agencies

Because of the array of permits required from the state to implement various disposa types and
technologies proposed, DMMP planning has also required the close coordination with state regulatory
agencies, particularly the Department of Environmenta Protection (DEP), Divison of Marine Fisheries
(DMF) and Massachusetts Historical Commisson (MHC). The broad reaching policy issuesinvolved in
the disposa of UDM have dso been explored with these agencies, and will require continued coordination
through the development of the FEIR. Close coordination with state agencieswas essentia to developing
this DEIR. However, dl statements and conclusions contain herein are the sole responsibility of MCZM.
State agencieswill be reviewing and formaly commenting to MEPA on the content and conclusion of the
DEIR and FEIR pursuant to their regulatory oversight respongibilities.

2.5.3.1 Department of Environmenta Protection

Since Massachusetts does not have comprehensive regulations for the disposd of dredged materid, DEP
Divisons with jurisdiction over UDM digposd including: Wetlands and Waterways, Water Pollution
Control, Waste Site Cleanup and Solid Waste Management were gpproached at key DMMP milestones.
DEP agenciesreviewed and concurred with the Site selection criteriadevel oped to ensure consistency with
exiding dateregulations. 1ssues regarding upland and agquatic disposal and dternative technologies were
discussed at numerous meetings, phone calls and e-mail correspondence. Representatives from DEP
divisons dso participated in the regulatory forum described above, to inform interested parties of
requirements and expectations of the permitting process.

2.5.3.2 Divison of Marine Fisheries

DMF participation in, and oversight of, investigations of marine resources conducted in support of the
DMMP was invaugble to developing the detailed assessments provided in this DEIR. Initsrole “to
maintain the diversity and abundance of marine habitats’ (DMF mission statement), DMF has collected
marine resource data for decades, and some of that data has been consulted in the Gloucester DMMP
andyssinduding Fisheries Resources Survey for Gloucester Harbor (1999) and the Early Benthic Phase
Lobster Survey for Gloucester Harbor. Because of the overlap of the Gloucester Harbor ZSF with that
of Sdlem Harbor’ s the results of the Trawl Surveys (1978-1996) for finfish outside Salem Harbor, Marine
Research Study (1967) of adult finfish, shellfish, lobster fishery and marine vegetation were incorporated
into the Gloucester Harbor DMMP andysis.
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The on-going coordination with DMF has played an integra role in data collection and identification of
areas needing further sudy for the Gloucester Harbor DMMP. This working relationship has involved
participationof bothMCZM and DMF staff on datareview and resource surveysand will continuethrough
the development of the FEIR.

2.5.3.3 Massachusetts Board of Underwater Archaeological Resources

Asthe sole trustee of the Commonwedlth's underwater heritage, the M assachusetts Board of Underwater
Archaeological Resources (MBUAR) is committed to promoting and protecting the public's interests in
these resources for recrestiond, economic, environmental, and historical purposes. Under Massachusetts
Generd Law Chapter 6, sections 179-180, and Chapter 91, section 63, the Board is charged with the
responsbility of encouraging the discovery and reporting, as well as the preservation and protection, of
underwater archaeol ogical resources. Becauisethe Board'sjurisdiction extendsover theinland and coastal
waters of the state, the siting of aguatic disposal adternatives has been sengtive to the MBUAR' s charge.
Ongoing communication and with the MBUAR will continue throughout the remainder of the Gloucester
Harbor DMMP planning process.
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SECTION 3.0 - PURPOSE AND NEED

PURPOSE AND NEED
3.1 Project Purpose

The linkage between the need for dredging in Gloucester Harbor and the regulatory chalenges involved
with the disposa of UDM, associated with dredging projects identified in the Gloucester Harbor Plan,
forms the basis for the Gloucester Harbor DMMP. While this section describes dredging needs for
Gloucester Harbor, thefocus of thisDEIR ison digposal optionsfor UDM. Thissection dso characterizes
the qudity and quantity of dredged sediments for dredging projects, establishing the magnitude of UDM
requiring disposa and the types of measures and site characterigtics required for safe disposd of UDM.

Asdiscussed in Section 2, the lack of a practicable cogt-effective method for the disposal of UDM in an
environmentally sound and cost effective manner has been a long standing obstacle to the successful
completion of dredging projects in Gloucester Harbor. The basic project purpose of the Gloucester
Harbor DMMP, isto identify, evauate and permit, within the Gloucester Harbor upland or agquetic Zones
of Siting Feagbility (ZSFs) a dte (or Sites) or dternative trestment technology, for the disposal of UDM
over the next twenty year planning horizon for both public and private dredging projects.

Theinability tofind apracticable, environmentaly sound, cost-effectivemethod for disposa or management
of UDM will redtrict the maintenance and improvement of Gloucester’ swaterways (Figures 3-1 and 3-2)
and ultimately, implementation of the Gloucester Harbor Plan.

3.2  Harbor Planning Context

The February 1996, passage of the Segport Bond Bill, included a provision for funding assistance to the
state’s magjor commercid ports to conduct comprehensve harbor development and management plans.
This*Four PortsInitiative,” undertaken by Gloucester, Sdem, New Bedford and Fal River with technical
assigtance from MCZM, on behaf of the Secretary of the EOEA, is being closdly coordinated with the
DMMP. Aspart of the local harbor planning process, Gloucester has developed a Harbor Plan to guide
the devel opment of the harbor over the planning horizon, providing aframework for futuredecisionsrel ated
to port development.

A harbor plan, approved by the Secretary of the EOEA, is adocument having significant impact upon the
vigbility of planning initigives in the port. The plan dlows Gloucester to have greater flexibility in
implementing a development strategy tailored to its port’s needs and the City’s visions of economic
development and environmenta quality. The plan dso identifies funding needs which are criticd to its
implementation. The development option put forward in the plan represents the City’s harbor planning
gods and vison for the next five years.

The preparation of the Gloucester Harbor DMMP, aso funded through the Seaport Bond Bill, has been
coordinated with loca planning efforts. Coordinationwithloca harbor planning interestshasbeen acritica
component of the development of this DEIR. The smultaneous preparation of the harbor plan and the
DMMP has hdl ped with theidentification of Gloucester Harbor’ sfuture dredging needsaswell aspotentia
gtesfor the disposa of UDM.
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Gloucester has prepared a Harbor Plan, that has been submitted to and approved by MCZM. The
development of the Gloucester Harbor Plan has been guided by the following mission satement to achieve:

“a publicly accessible Gloucester Harbor that expands its position as a vital
economic asset to the City and the Commonwealth, while retaining its natural
beauty and historic character. Above all the Plan seeks to continue the Harbor as
a working, productive port” .

The godsof the Plan, which were devel oped with public input, articulate the Plan’ sbroad scaleintentions.
The gods defined in the Gloucester Harbor Plan include the following:

Promoting economic diversty and sustainable employment
Strengthening commercid fishing/marine industry
Deveoping higoricd, cultural and naturd assets
Benefitting the downtown and other areas of the city
Providing infrastructure and navigation improvements

Deveoping a viable implementation and management Srategy

The Planidentifiesthe challengesthe Harbor facesin achieving the above misson statement and godls. The
plan presents the following “three-pronged approach” to planned, coordinated future devel opment:

Rebuild the Harbor Infrastructure - on land and water as a baseline to benefit al users and
activities. The Plan definesfundamenta public improvementsto be undertaken by the City thet are
needed to sustain the function of the Harbor and to support needed devel opment.

Strengthen the traditional port - induding facilities and businesses on historic finger piers, by
providing assistance to private owners through a non-profit partnership. While the details of the
partnership remain to be worked out, it isintended to advocate for investments and improvements
in traditionad smdl-medium scae Sites and activities of the Harbor that areimportant to economic
diversity, entrepreneurship, and the image of the City as aworking port.

Develop historical and cultural assets - by establishing the Gloucester Marine Museum onthe
downtown waterfront as a gateway to Gloucester and centerpiece for an organized network of
vigtor Stesand busnesses. These activities can help to support existing downtown businesses as
well as attract beneficid new private investment into the area.

GLOUCESTER HARBOR DMMP DEIR



SECTION 3.0 - PURPOSE AND NEED

The Gloucester Harbor Plan, establishesaframework to using the* three-pronged” gpproach toimplement
the Plan’s recommendations. Dredged materia disposal dternatives for Gloucester Harbor identified in
this DEIR have been screened for their consstency with the Gloucester Harbor Plan mission statements
and planning gods listed above, to ensure that the preferred disposa aternatives assst in the achievement
of the god's of the Harbor Plan.

Throughout the MEPA process and the development of this DEIR, MCZM provided the technical
information necessary to identify the preferred dternative disposal sites and will make recommendations
based upon that information; however, it is the responshility of the City of Gloucester to determine the
appropriateness of any stesdected. Theidentification of the preferred dternative disposal site(s) hasbeen
coordinated with the City of Gloucester throughout the harbor planning process.

3.3 Project Need

This section describesthe need to find an appropriate suitable dredged material disposa Site. Thissection
isdivided into three primary areas. dredging history; dredging inventory; and, sediment quality and quantity.
The dredging history portion of this section describes historical harbor dredging. The dredging inventory
documents the current dredging needs of private and public entities in Gloucester Harbor and the
AnnisqguamRiver. Findly, sediment chemistry data from recent and higtorica sampling and testing efforts
are summarized, and the suitability of dredged materid for ocean disposal is assessed.

3.3.1 Dredging History

Based on dredging records collected in the Massachusetts Navigation and Dredging Management Study
that was completed by the USACE for the State of Massachusetts (USACE 1995), atota of 1,178,370
cubic yards (cy) of materia has been dredged from Gloucester Harbor and the Annisquam River since
1932. Much of this volume was dredged prior to 1966, when the federa channel and anchorage aress
were created. Additiona dredging in the harbor since congtruction of the channed dredging has included
USA CEmaintenancedredging, projectsperformed by MDEM at variouslocations, city dredging and many
private dredging operations.

3.3.2 Dredging I nventory

The volume of sediment to be dredged from Gloucester Harbor over the next twenty years has been
edtimated through surveys conducted by the USACE (1996) and Maguire (1997). The dredged materia
volume estimates are needed to identify, plan and permit a disposa Ste(s) with sufficient long-term
capacity to accomodate the needs for Gloucester Harbor.

Thetotd volume of sediment to be dredged from Gloucester Harbor over the next 20 years is estimated
at 514,440 cy. Thisfigureincludes a20% contingency added to the surveyed volume to account for any
uncertainty in the volumes provided by themarine users. The volumes presented in the sub-sectionsbelow
are without the 20% contingency.
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Duringthe 1997 survey, dl shordinemarinaowners, municipaities, utilities, sate and federa agencieswere
contacted viaamail-back questionnaire, with follow-up telephone calsto non-respondents. Marineusers
were asked to complete a questionnaire, denoting dredging footprints, volumes, and anticipated time
schedule over the next 20 years.

There were over fifty facilities. The maintenance dredging of the Annisquam River isthe largest project.
The USACE has stated that the River isin need of maintenance dredging immediately. The Annisquam
River is subject to heavy dltation and, on average, requires dredging every 8 years. Therefore, over the
20-year planning horizon, an additional maintenance dredging of the river has been included in the
inventory. Of the 106,000 cy of dredging inthe Annisquam, the USACE iscurrently planning to dredging
only the 47,000 cy of sediment in the main channe that has been deemed suitable for ocean disposa or
beach nourishment. The remaining 59,000 cy of sediment from Lobster Cove and the Blynman Candl,
which are likdy unsuitable for ocean disposa, would be dredged at a later time in the 20-year planning
horizon.

Dredging of privatefacilities comprises a significant portion of the total materia to be dredged from
Gloucester (Figure 3-3). There are no maintenance or improvement dredging projects planned for the
Gloucester Harbor federa channdl and anchorage aress. In the origind dredging inventory (1997), a
proposed deepening of the federa channel from 20 feet to 26 feet was identified as a potentid project
involving 427,000 cy of dredging in the entrance channdl, north channel and anchorage area (Figure 3-1)
. A USACE study showed that this degpening project would not be cost effective. The 70,000 cy of
mai ntenance dredging was researched and was aso found not to be cost effective at thistime,

Because no mgor rivers empty into Gloucester Harbor, and off-shore drift does not trangport significant
amounts of sediment into the basin, sediment accumulation (i.e. shoding) within the federal channd and
anchorage areas occurs a a very dow rate. The USACE has cdculated an accumulation rate of only
22,000 cy over a 10-year period. Accumulation rates in marina areas, however, are higher because of
severd factors including resuspension of sediments from boat propellers and dower water currents.

UDM Volume by Category
Gloucester

Federal
93,600 cy

0,
34% Private
145,400 cy

City/State 53%
36,700 cy
13%

Figure 3-3: UDM Volume for Gloucester by Project Type
(does not include 20% contingency)
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3.3.3 Sediment Quality and Quantity

3.3.3.1 Sadiment Qudity - Conformance with Regulatory Requirements

USEPA Protocol

The evaluation of sediments proposed for dredging is conducted by federd and state regul atory agencies.
The USEPA, USACE, NMFS, and USFWS, through an inter-agency agreement, are responsible for
development and review of dl sampling and testing for dredging and dredged materid disposd in
Massachusetts. At the state level, DEP and MCZM review sampling and testing under the purview of the
Coagtal Zone Management Act (CZMA) and Section 401 of the Clean Water Act (CWA). Thefedera
agencies jurisdiction comes from Section 404 of the CWA. Sampling and sediment testing for the
Gloucester Harbor DMMP DEIR followed published protocol of the USEPA and USACE. Theprotocol
(Evadudtion of Dredged Materia Disposal for Ocean Disposa, USEPA/USACE, Feb. 1991) involves a
tiered gpproach. Tier | involves aliterature search on potential contaminant sources, history of dredging,
natural harbor features and other factors.

Thefirg step of Tier Il involvesthe physicd analysisof samples(grain size, organic carbon content). These
results are reported to the USA CE, which, in turn determineswhich samples are to be composited for bulk
chemica analysis. Theonly sedimentsthat would not requirefurther testing arethosethat consst of greater
than 90% sand and/or are in areas of high currents and no major pollution sources as determined by
USACE. In Gloucedter, there are no sediments that meet this “exclusionary” criteria. The harbor has
numerous point and nonpoint pollution sources and is amost entirely a depositiona area because of
relatively dow currents and tida action.

After the bulk chemica analyssis complete, results are presented to the federa agenciesfor their review
and evaluaion. According to USEPA, if a substance is detected in sediments above “trace amounts’,
biologicd-effects testing (Tier 111) is required. USEPA interprets “trace amount” as being any
concentration that is above laboratory detection levels. If dl substances are below trace levels, then no
additional testing is required and sediments are deemed suitable for ocean disposdl.

An inventory of potentia pollution sources and historic sediment quality data in and near Gloucester
Harbor was conducted as part of the DMMP Phase 1 (Maguire 1997). Thisinformation was used by the
regulatory agenciesto devel op site-specific sampling and testing plans for the Gloucester Federd Channdl
Deepening Project and the Annisguam River maintenance dredging. Asmentioned in Section 3.3.2 above,
the deepening of the federa channd is no longer desired, therefore the associated sediment data is not
gpecific to any planned project in Gloucester Harbor. However, the detaiis representative of the Harbor
as awhole, and as such, can be used to indicate the type of relativelevels of contaminants present in any
one of the facilitiesin the Harbor area.

A management strategy will be developed by the appropriate state and federd regulatory agencies asto
the sampling and testing requirements for specific dredging projects in the harbor.

Sampling and tegting plans for the federal channd and the Annisquam River were developed in a
coordinated effort by USEPA, USACE, NMFS and USFWS with input from DEP. The plans for
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Gloucester Harbor were completed in early 1998. Sampling and testing was conducted in the
spring/summer of 1998. A summary of the resultsis presented below and detailed information is contained

in Appendix E.
Physical Testing

Surficid sedimentsin the entrance channel and north channd are fine-grained, generdly grey to black in
color and anoxic, with some sulfur odor. Organic carbon content is moderate to high.

Deeper sedimentsin the channe areas (3-6 ft. below the surficid sediments) are dso fine-grained but they
are composed of lean claysthat are grey and homogenous. Thin sand layers are found in some of the
deeper sediment layers.

Conversdly, Annisquam River sediments are composed primarily of sands.  In fact, of the ten samples
takenfromtheriver, only one, LC-B, had greater than 10% fines. The LC-B samplewastakenin Lobster
Cove, abackwater area where patches of sand and silt accumulate.

Bulk Chemistry

Sediments were andyzed for a list of contaminants determined by USACE/USEPA policy including:
metals, polycyclic aromatic hydrocarbon (PAH), pesticides and polychlorinated biphenyl (PCB) content.
All these classes of chemica have been detected in previous samplesin the harbor and have the potentia
to occur in the sediments due to the presence of severa point and non-point pollution sourcesin the area

Although a direct comparison of chemistry test results to ocean disposal Site reference values is not used
to determine sediment suitability for ocean disposa, chemistry results are compared to the MBDS
reference Ste values S0 that the nature of the sediments in Gloucester Harbor can be viewed in a ussful
context. The MBDS reference vaues reflect sediment samples taken near the MBDS. As previoudy
described, dredged material deemed suitable for unconfined open ocean disposa may betakento MBDS
(Figure 3-4).
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Gloucester Harbor

Massachusetts Bay
Disposal Site (M BDYS)

Note MBDSis acircular area
with a diameter of 2 nautical miles
and acenter at 42'25.1" North
and 70'35.0" West

0 3 6 Miles
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H
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Figure 3-4. Location of Massachusetts Bay Disposal Site (MBDS)
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Table 3-1 summarizes the mean (average) concentrations of selected substances found in measurable
guantitiesin the sediments from the mgor dredging projects.

Table 3-1: Summary of concentration of selected contaminants in Gloucester sediments.

Analytes Annisquam River Federal Channel MBDS Reference
Mean Range Mean Range
Arsenic 0.965 ppm 0.25-3.2 12 ppm 19-24 28.7 ppm
Cadmium 0.17 ppm 0.05-11 0.98 ppm 015-24 2.74 ppm
Chromium 0.13 ppm 4-70 35 ppm 11-41 152 ppm
Copper 9.71 ppm 05-35 62 ppm 10- 140 31.7 ppm
Mercury 0.053 ppm 0.025-0.23 0.24 ppm | 0.025-0.43 0.277 ppm
Nickel 4 ppm 1-10 16.7 ppm 8-27 405 ppm
Lead 19.3 ppm 1-71 86 ppm 7-190 66.3 ppm
Zinc 55.6 ppm 7-350 | 127.8 ppm 48 - 310 146 ppm
Total PAH 2,670 ppb 156,803 | 12372ppb | 14-32670 2,996 ppb
Total PCBs 38 ppb 6-136 113 ppb 0-259 ng
Notes:

Underline denotes greater than MBDS Reference
MBDS Reference is mean plus 2 standard deviations
ng = no guiddine

The chemica found in sediments are indicators of the present and past marine activities in Gloucester
Harbor which include boat paints, fue and oils, bulk chemicas, and other marine cargo.

Of the eight metals studied, copper and lead are the most prevaent in Gloucester Harbor. Mean
concentrations in surface sediments of the entrance channel and north channel are dightly elevated above
the MBDS reference vaue. Sediments in the Annisguam River contain low levels of metas, dl below the
MBDS referencevaues. Copper and lead are common pollutantsin estuaries, because they are common
substancesin the upland environment. Lead was once used in gasoline as an “anti-knocking” agent before
it was banned from usein the 1980s. Lead isaso acommon soldering materid in older plumbing. Copper
is the most common material used for piping since the 1950s. In addition to their use in plumbing
components, copper and lead are also commonly used in manufacturing processes. Mogt metals have a
tendency, once entering the water, to adsorb to suspended sediment particles which then settle to the
harbor bottom.

Total PAH concentrations in Gloucester Harbor are, on average, four times higher than the MBDS
reference guiddine (Figure 3-5). Concentrations in the Annisgquam River sediments are generdly near or
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MBDS REF

Annisquam River |

suo11ed0 ] Buljdwes
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Average PAH (ppb)

Figure 3-5: Average PAH concentrations (ppb) in sediment samples collected from Gloucester Harbor,
Annisguam River and MBDS Reference Site.

below the MBDS reference guideline, with the exception of Lobster Cove, wheretota PAH levelswere
measured at about 5,000 ppb.

Polycydic aromatic hydrocarbons (PAH) are a class of chemicals that are formed by the incomplete
combustionof fud. Sourcesof PAH include power generation, sormwater runoff, industrid dischargeand
dry deposition from the atmosphere.

Thereareno MBDSreference vauesfor pesticides, but there are some numerica guidelinesthat have been
developed by Nationa Oceanic and Atmospheric Adminigtration (NOAA) and the New England River
Basns Commisson (NERBC). Pesticideconcentrationsharbor-widearegenerdly low comparedtothese
guidelines, however, devated DDT and DDT-derivative compounds were found in the federa channdl.
Thisis congstent with the spatia distribution of other contaminants such as metas and PAHs within the
harbor. Pesticides, as the name implies, are used to control weeds, fungi, rodents and other undesirable
organisms. While many chlorinated pesticides have been banned from use in the United States, their
higtoric production and chemica stability have alowed them to persst in the environment.

Polychlorinated biphenyls (PCBs) were detected in most federal channel and Annisquam River sediment
samples. The highest PCB readings in the federal channd samples were in the North Channd and the
highes measurements in the Annisquam River were in Lobgter Cove. There are no sediment qudity
guiddines for PCBs (congener-specific) so the toxicologicd and ecologicd dSgnificance of the
concentrations in Gloucester Harbor sediments cannot be assessed without further biologica testing.

PCBs wereonce used as cooling fluidsin transformersand other dectrical equipment. Since 1976, PCBs
have been banned from manufacturing and usein the United Statesdueto their potentia acute and chronic
effect on the environment. PCBswerewiddy used and their chemica stability has alowed them to remain
in the environment.
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Biological Testing

In accordance with the EPA protocol discussed in the above section, Tier 111 biologica-effects testing
would be required if disposd a the MBDS is proposed. Any private or public dredging project that
proposes ocean disposd a the MBDS must undergo biologica testing to determine if sediments are
suitable. The biologica testing requirements (if any) for disposd a any of the preferred aguetic disposal
steswithin the Harbor, will be determined at alater date by the approprate regulatory (Sate and federal)
agencies.

1) Suspended particulate phase bioassays; this test is used to determine the short-term effect of
dredging and disposd on sendtive water column organisms. If sgnificant short-term effects are
anticipated, then dredging and disposal management redtrictions can be employed to minimize
impacts. Thistestingisrequired for disposa & MBDS, buit it can aso be used to estimate impacts
at the point of dredging. It has not yet been determined whether these tests will be required for
dredging or disposa within the Harbor.

2) Solid phase toxicity test; over a10-day period, sendtive marine amphipods are exposed to test
sediments to determine the acute toxicity (lethdity) of the sediment.

3) Solid phase bioaccumul ation test; sediment dwelling organisms are exposed to test sediments over
a 28-day period to determine acute and chronic effects of the sediment. The tissues of surviving
organisms are then andyzed for the chemicas of concern.

No biologica tests were undertaken as part of the Gloucester Harbor DMMP. Testing requirements for

dredging projects proposing to use a CAD cdl will be determined as one component of the management
plan to be devel oped.

3.3.3.2 Sadiment Quantity - Suitable versus Unauitable Volumes

The determination of the suitability for sediments for ocean digposal is made by the federd agencieson a
case-by-case basis. As stated earlier, the dredging projects identified in the dredging inventory must
undergo the full suite of tests necessary to determine if the sediments are suitable for ocean disposal.
Neverthel ess, the sediment sampling and testing of the Gloucester Harbor entrance and north channelsand
the Annsquam River during DMMP Phase 1 (Maguire 1997) gives ingght into the characteristics of
sediments to be dredged in the harbor channdls, anchorages, marinas and boat basins. This information
has been used to estimate the suitability of sediments at proposed dredging locations in the harbor.

Sediment chemidtry data presented in this section for the federa channd in Gloucester Harbor and the
Annisquam River were used to evauate other nearby projects in those areas. Those facilities that are
distant from any sampling locations were assessed based on: higtoric sediment qudity data (if any);
proximity to pollution sources; and, generd oceanographic conditions, i.e. is the ste within a high or low
energy environmern.
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Given the sediment chemistry data presented above, it is likely that sediments in Gloucester Harbor
marinas, boat launches and other facilities would be unsuitable for ocean disposal & MBDS because of
their levated PAH and metals content, primarily.

Most reaches of the Annisquam River contain contaminant levelswell below the MBDS reference va ues.
These sediments are primarily sand and are likely suitable for ocean disposa or beach nourishment.
However, there are two aress of the river, Lobster Cove and Blynman Cand, that contain a higher st
fraction and correspondingly higher metals and organic contaminant concentrations. These areas are
assumed to be unsuitable for ocean digposal. Oncethe UDM sediments from these two areas have been
removed during theinitial maintenance dredging, the sedimentsthat accumulatein theseareas should below
in contaminant level s because no major ongoing sources of contamination were noted in the Due Diligence
study (Maguire 1997a).

Severa marinas in the Annisquam River are located near channel sediment sample locations that are
suitable for ocean disposal. While these facilities may contain suitable dredged materid, it is assumed, to
be consarvetivein planning for the szing of potentid digposal Sites, that these sediments are dso unsuitable
for ocean disposa.

Given the assumptions presented above, it is estimated that approximately 276,000 cy of sediment to be

dredged from Gloucester Harbor over the next 20 yearswould be UDM. For planning purposes, a20%
contingency has been added to the unsuitable volume to arrive at avolume of approximately 333,000 cy.

Table 3-2: Dredged materia volumes (cy) for Gloucester Harbor for next 20 years

Inventory Inventory Total Suitable Dredged Material? Unsuitable Dredged
Total with Contingency* with Contingency Material® with
Contingency
428,700 514,440 183,600 330,840
Notes:

! Contingency is 20%
2 Suitable for disposal a MBDS
3 Not suitable for disposa at MBDS

Depending on the sdection of disposa type (upland, aquatic) and location, there may be an additiond
volume of UDM. For example if a CAD cdl footprint contains UDM, then the volume of materid
excavated for the creation of the CAD cells would aso have to be managed as UDM. This scenario is
discussed in grester detail in Section 8.0.
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As part of the dredging inventory, marine users were asked to estimate the time frame for their anticipated
dredging projects. Table 3-3 portraysthe timing estimates for disposal of UDM from Gloucester Harbor.
As shown, the mgority of the UDM would be dredged in the first 10 years. The timing of the dredging
projectsmay change over time depending on many factors including the availability of dredged materid
disposal sites. Nevertheless, the dredging breakdown by 5-year increments demonstrates the immediate
need for dredging.

Table 3-3: Twenty year dredged materid volume! (cy) breskdown in 5-year increments

Years 1-5 Years 6-10 Years11-15 Years 16-20 Total
159,695 126,190 22575 22,380 330,840
Notes:

! Includes 20% contingency

3.4  Harbor Plan Implementation

The implementation recommendations in the Gloucester Harbor Plan have been grouped as follows:
navigation improvements, public use and access, streets and parking, program to strengthen the working
port and developing cultural and vigtor use potentials, outlines the projects, initiatives development
opportunities, and studiesto be accomplished in afiveto seven year period. Thisimplementation schedule
establishes the blueprint for “making the vison happen”. The proposed Harbor Infrastructure
improvements to navigationincluding public dredging and private piggy back dredging projects have been
identified as the foundation of the action items identified necessary to redlize the vison established in the
Gloucester Harbor Plan.

The forma identification of the need for dredging by the City, as defined in the Gloucester Harbor Plan,
and the characterization of aportion of that proposed dredged materid in the DMMP planning process as
UDM, underscores the importance of locating along-term cost-effective, environmentally sound disposal
option. The technica assstance provided by MCZM to the City in developing a disposa solution for
UDM will hep the City and the Commonweslth meet the misson statement and goals of the Gloucester
Harbor Plan and achieve the Basic Project Purpose of the DMMP. Identification of a practicable UDM
disposal option will help atain the City’s vison of maintaining a vibrant seaport, while preserving
Gloucester’ s maritime heritage, and furthering economic devel opment.
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SECTION 4.0- ALTERNATIVESANALYSIS

ALTERNATIVESANALYSIS

4.1 Introduction

This section of the Gloucester Harbor DMMP DEIR presentsthe dternativesfor the disposal or management
of UDM aswell asacomparative assessment of the environmental impacts of each dternative. Both state
and federa laws guide the devel opment of the dternatives analysis contained in this section of the DEIR. The
two principal statutes are:

(1) Massachusetts Environmental Policy Act (MEPA), Massachusetts General Laws (MGL) Chapter 30,
Sections 61 and 62A-H. MEPA is the environmental review statute of the Commonwealth, and is the law
under which this DEIR is being prepared. MEPA provides an opportunity for public review of potential
environmental impacts of projectsfor which state agency actions(e.g., permits, funding, or agency-sponsored
projects) are required. Most important, MEPA functions as avehicleto assist state agenciesinusing: “... al
feasible means to avoid damage to the environment or, to the extent damage to the environment cannot be
avoided, to minimize and mitigate damage to the environment to the maximum extent practicable.” (MEPA,
1998)

MEPA requires an analysis of “reasonable aternatives and methods to avoid or minimize potential
environmental impacts’ (301 CMR 11.07(6)) and that al “feasible” alternatives be anayzed in an EIR.
Feasible alternatives means those aternatives considered: “... in light of the objectives of the Proponent and
the Mission of the Participating Agency, including relevant statutes, regulations, executive orders and other
policy directives, and any applicable Federd, municipd, or regional plan formaly adopted by an Agency or
any Federa, municipa or regiona governmenta entity” (301 CMR 11.07(6)(f)).

(2) Clean Water Act (CWA), in particular the Section 404(b)(1) guidelines of the US Environmental
Protection Agency (Title 40, Code of Federa Regulations (CFR), Part 230), require that “practicable”’
alternatives to a proposed discharge to waters of the United States be considered, including avoiding such
discharges, and considering dternative aquatic Sites that are potentialy less damaging to the aguatic
environment. Thegoa of the Section 404(b)(1) guiddinesisto provide aframework for arriving at the Least
Environmentaly Damaging Practicable Alternative (LEDPA).  While the aternative selected for
implementation needs to be the least environmentally damaging, i.e. resulting in the least amount of human
and natural environment impact of the aternatives studied, it also needs to be practicable. The term
“practicable” means “available and capable of being done after taking into consideration cost, existing
technology, and logisticsin light of overal project purposes.”

In consideration of the above, the aternatives for Gloucester Harbor included in this section of the DEIR are
those dternatives for the disposal and/or reuse of UDM.
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4.2 No Action Alternative

Consderation of the No Action Alternative for the Gloucester Harbor DMMP s required under the MEPA
Regulations at 301 CMR 11.07(6)(f). The No Action aternative isused to provide afuture baseline against
which the impact of the Preferred Alternative(s) is (are) measured, compared and contrasted. It is
representative of future conditions in Gloucester Harbor, without the changes or activities that would result
from the implementation of the Preferred Alternative(s) for disposal of UDM.

The No Action aternative assumes that dredging activities involving the removal of sediments that are
unsuitable for unconfined open water disposal would not occur. It is estimated that approximately 330,000
cy of sediment to be dredged from Gloucester Harbor over the next 20 years is unsuitable for unconfined
open water disposal. Therefore, under the No Action alternative, this 330,000 cy of sediment would not be
dredged.

Exigting sedimentation ratesin Gloucester Harbor woul d continue unabated and the navigation channel swould
dowly fill in. The USACE estimates that the federa navigation channelsin Gloucester receive anet volume
of 2,200 cy of sediment per year, which eguates to approximately 0.25 inches within the channels. The
approximately 50 dredging projects and activities which have been identified to continue economic growth
in the City of Gloucester in their Harbor Plan would not occur. Specificaly, for the Gloucester Harbor
DMMP, no aguatic or upland disposal sitesfor UDM would be constructed and future environmental impacts
which would result from their construction and use would be avoided.

4.3 Description of Disposal Alternatives

4.3.1 Aquatic Disposal Alternatives

The following describes several types of aguatic disposal methods considered for the disposal of dredged
material. Generally speaking, the primary advantages of open water disposal over other disposal aternatives
are typicdly the large disposa capacity, relatively short-term environmental impacts, and lower relative cost
(Carey et d., 1999). The primary disadvantages of aguatic disposal include potential changes in benthic
habitat quality and temporary water quality degradation, as well as complex logistics associated with certain
types of aquatic disposal. The complexity of aquatic disposd is due to the interdependence, sequencing and
timing of dredging, storage and disposal operations.

4.3.1.1 Confined Aguatic Disposal

Confinedaquatic disposal (CAD) isthe processwhere dredged material that isunsuitablefor unconfined open
water disposd is deposited into the marine environment within a confined area, and then covered with
suitable material (Figure4-1). Therearebasically two methods of constructingaCAD site. Most commonly,
CAD sites are created by placing unsuitable material on the existing seabed, and then covering it with clean
dredged materiad which is considered suitable for open-water disposal. The overlying layer is commonly
referred to as a cap, typically constructed using either dredged silt or sand. This method has been used in
open-water disposal sitesin New England (e.g., DAMOS 1994), New Y ork (SAIC 1998), and elsewhere,
and requires that sufficient suitable material be available to provide complete capping of UDM. In exposed
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Figure 4-1. Schematic of Confined Aquatic Disposa (CAD) Mound Method

offshore regions in Massachusetts Bay, sites with topography conducive to confinement were preferred, in
water depths of at least 65.6 feet (20 meters) to maximize protection against storm-driven waves.

The second method of constructing a CAD siteisto excavate aconfined area, or pit, which isthen filled with
UDM and capped. In genera, these sites can be created in shallower water, but require water depths in
excess of 20 feet (6.1 m), so that dredges and barges which are used to create the pit can access the area.
Two types of CAD pits are presented for possible use:

Overdredge (OD) - CAD sites located within an existing channel that are dredged below the proposed
navigationa depth, then filled with dredged material and capped to the proposed navigationa depth (Figure

4-2);

ExlIsting Channe
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Tamparavy Stackplla
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Figure 4-2. Schematic of Channel Overdredge (OD) Method
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Adjacent-to-Channel (ATC) - CAD sitesthat are created along-side existing channels and/or anchorage
areas.

The OD method is presently being employed for the BHNIP (NAE and Massport 1995; DADOS 1999). In
this method, the pits are excavated in the channel, and then filled and capped up to or below the existing
maintenance depth. If the overlying sediments in the channel are unsuitable, these are first removed and
stockpiled. Dredging then continues into underlying suitable sediments, creating a pit below the designed
channd depth. Suitable materia is disposed of in an approved offshore disposal site (e.g. MBDS). UDM
(indluding the stockpiled channel cover) isthen deposited in the pit and covered with suitable materid. Inthe
BHNIP, the cap design wasfor three feet of sand, although alternative cap material can be considered. The
selection of an appropriate cap material is dependent upon the environmental objectives of the CAD design,
as well as the geotechnical properties of the sediment to be capped.

The ATC method is similar to the OD method, except that the pits are excavated in areas near, but outside,
the project dredging area. The ATC can be dredged into existing bottom, but is limited only by the existing
water depth rather than the maintenance depth of the channel. Aswith OD sites, if the overlying sediments
prove to be unsuitable, the removed materia also needsto be stockpiled for eventual deposition into the ATC

pit.

The OD and ATC CAD dlternatives have the advantages of locating the disposal site near an existing
dredged area (the channel), causing only temporary disturbance of the bottom resulting in rapid biological
recovery of the seafloor, and disposing of the materia in an inner harbor areathat is already impacted by
human activity. When the OD siteis|ocated near the area being dredged, the additiona advantagesinclude
(NAE and Massport 1995):

1) confinement of the disposal impacts to areas impacted by dredging;
2) sequestering the material near the point of origin; and,
3) compartmentalizing dredging and disposal operations.

Relative to the first type of CAD site in which no pre-dredging is required, the OD and ATC methods have
the disadvantages of requiring additional dredging, longer project duration, greater material handling, larger
disposal volumes (the material removed to create the pits), and increased costs. In addition, for OD sites, if
the top-of-cap elevation is set as the channel depth, this method precludes future dredging of the channel to
deeper design depths without first removing the previoudy deposited contaminated sediments. Where future
navigational improvement projects are being contemplated, the OD top-of-cap eevation must include an
adequate depth contingency to accommodate additional channel depth associated with planned future
navigationa improvement projects. One advantage of the ATC design is that there is no concern that the
materia will be disturbed by future maintenance dredging of existing navigationa dredging projects.

4-4 GLOUCESTER HARBOR DMMP DEIR



SECTION 4.0- ALTERNATIVESANALYSIS

4.3.1.2 Confined Disposd Facility

UDM may a so be disposed in confined disposal facilities(CDFs), illustrated in Figure 4-3. Cresation of aCDF
requires construction of confinement walls, typically stedl sheet pile, or aconfinement berm of earth or stone.
Stone reinforcement (rip-rap) may be required on the seaward side of confinement walls and bermsto protect
them from wave action and tidal scouring. An impermeable liner and cap may aso be required, depending
onthechemical characteristicsof thedredged material. Theliner and cap may be made of impermeable soils,
such as clay, synthetic materials such as high density polyethylene (HDPE), or some combination of these
two. Leachate collection, treatment and disposal may be necessary for lined cells during the construction
period to control rainwater infiltration until the cap can be placed over the cell. CDFs have the advantage of
isolating UDM from the environment, while at the same time creating new land which can be put to
constructive uses, such as port expansion, development, open space, parkland, or upland wildlife habitat.
Alternatively, the CDF can be left as a subagueous area, creating additional wetlands , as discussed in the
section on Tidal Habitat, below. CDFs have the disadvantages of : permanently displacing existing tidal and
subtidal habitat; being relatively expensive to construct; and, requiring periodic maintenance to ensure the
long-term structura integrity of the CDF.

CONFINED DISPOSAL FACILITY (CDF)
PORT EXPANSION

Sheet File

Mean High Water
Vlean Low Water

LAND CREATION

Rip Rap Berm

Mean High Water

Mean Low Water

Figure 4-3: Schematic of the Confined Disposa Facility (CDF) Method
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4.3.1.3 Tidd Habitat

A tida habitat site is a specid type of CDF, developed specifically for creation of tidal habitats such as
mudflats and coastal wetlands (Figure 4-4). The tidal habitat method requires a cap of material that is
chemically and physically able to support biologica activity. Thetidal habitat method requires creation of an
impoundment to retain the dredged material and protect the newly created habitat from scouring currents and
wave action. Thisis typicaly accomplished by building a berm or breskwater of stone, or of soil armored
with stone, up to an elevation above high water. The berm would be penetrated by one or more culverts,
enabling sea water to flow through the berm and equalize tide elevations on both sides. The areainside the
berm can then be filled with dredged material. The surficial sediments that will be exposed to biological
activity must be suitable material (smilar toaCAD cap) in order to prevent bioaccumulation/biomagnification
and bioturbation of contaminants.

TIDAL HABITAT CREATION
COASTAL MUDFLAT

Mudflat

COASTAL WETLAND

Salt Marsh

WAV 2 pwwwiﬁi
it }1}:_ Mean Low Water

Figure 4-4: Schematic of the Tidal Habitat (TH) Creation Method

To create an intertidal mudflat, the areais filled to the elevation of mean sealevel. This ensures that the
surface will be covered with water at high tide and will be exposed at low tide. Tidal mudflats provide habitat
for awide range of invertebrate organisms, which, in turn, are an important source of food for shorebirds.
To create tidd wetlands (i.e. salt marsh), the areaisfilled to an elevation that ensures that the surface will
be flooded periodicaly, saturated most of the time, and exposed at low tide. Once the surface has stabilized,
it is planted with species such as salt marsh cordgrass (Spartina alterniflora), salt meadow cordgrass
(Spartina patens), and big cordgrass (Spartina cynosuroides). Salt marsh wetlands provide habitat for a
wide range of invertebrate organisms, and are used as nurseries for many species of marine fish. These
organisms are an important food source for shorebirds, waders and certain waterfowl.

4-6 GLOUCESTER HARBOR DMMP DEIR



SECTION 4.0- ALTERNATIVESANALYSIS

Tidal habitat aternatives have the advantage of creating additional habitat in, or proxima to, densely
developed urban areas (thereby restoring the functions and values of a natural coastline). They have the
disadvantages of : displacing existing tidal and subtidal habitat; having low capacity relaiveto thetotd quantity
of materia to be dredged; being relatively expensive to construct; and requiring on-going monitoring and
maintenance to ensure the integrity of confinement and the success of the created habitats.

4.3.2 Relationship of Alternative Treatment Technologies, Dewatering
and Upland Disposal

Alternative treatment of marine sediment , dewatering and upland disposal are often components of asingle
logistical system for the handling/disposal of UDM. Depending on the characteristics of the sediment (its
composition and mixture of contaminants), UDM must be handled, stored and transported several times
before its ultimate disposal or reuse in the upland environment.

Asillugtrated in Figure 4-5, UDM first leaves the barge for storage, dewatering and/or treatment at a shore-
sdelocation. This location isreferred to asadewatering site. While at the dewatering Site, the sediment will
be placed in piles where the sediment will dry and the water will evaporate and run-off. This dewatering
process may also be accelerated by use of mechanical devices such asabelt filter press. Sediment may be
processed through a number of treatment methods to eliminate adverse impacts from contaminants.
Treatment may be as simple as adding other substances to the sediment to solidify or chemically stabilize the
dredged materia. Treatment may also be quite complex involving incineration or a series of other processes
whichin themselves create environmental impacts. For upland disposal, arange of locationsis possible: from
active landfills to vacant parcels that may be converted to environmentally sound disposal sites for UDM.
Each of these components of anon-aquatic disposal system have aternative choiceswithinthem. Thereare
numerous types of alternative treatment technologies; several shore-side locations as potential dewatering
sites and many locations as potential disposa sites for UDM. The following sections address aternatives
within each of these non-aquatic disposa system components.

DREDGING PROJECT
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Dredge Material
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Figure 4-5: Upland Disposal Process
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4.3.3 Alternative Treatment Technologies

Alternative treatment technologies involve the treatment of contaminated sediment, using one or more
processes, to alow for reuse of the sediment in a safe manner in the upland environment or for unconfined
open water disposal. There are four general types of treatment technologies, categorized based on their
effect on the contaminants of concern within the sediment:

1 Destruction: the removal of contaminants from the sediment via physical, chemica or biological
agents;

2 Separation: the process of removing contaminants from the sediment resulting in a concentrated
residua of contaminated sediment of significantly smaler volume;

3 Reduction: the process of reducing the amount of contaminated dredged material that requires
treatment by screening sediments into various particle sizes; and,

4) Immobilization: the fixing of contaminants in the dredged material which keeps the contaminants
from being released to the environment.

Destructive methods are generdly the most complex and expensive forms of treatment. Some of the
destructive methods assessed in the DMMP include: incineration, pyrolysis, solvent extraction, thermal
desorption and vitrification. The costs for such technologies range from $161-420/cy (Maguire Group Inc.,
1997a).

Separation of contaminants from the sediment can be accomplished by solvent extraction and other
techniques. These processesresultin aresidual material that requires disposal and/or further treatment. The
average cost for solvent extraction is $182/cy (Maguire Group Inc., 1997a).

The primary method of reduction used today is soil washing, a process where water is used to separate the
sadiments by particle size into a reusable bulk fraction, and a smaller fraction containing concentrated
contaminants. Because organic contaminants are often sorbed (adhered) to the finer sediment particles such
as silts and clays, separation of this fine soil fraction from the coarser, sandy sedimentsallowsfor thereuse
of the sand and an overal reduction in the volume of UDM. The average cost for this technology is $89/cy
(Maguire Group Inc., 1997a).

Immobilization techniques evaluated in the DMMP include chelation and solidification/stabilization. Costs
for such processes range from $75-$90/cy (Maguire Group Inc., 1997a). Some of these processes, such as
solidification/stabilization, can produce a material with sufficient structural bearing strength to allow for use
as structural fill in construction projects.
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4.3.4 Dewatering Alternatives

I'n order to implement an upland disposal or aternative treatment option, ashore front site with adequate land
area to dewater the dredged material isrequired. A dewatering site (or sites) is necessary to provide an area
to reduce the moisture content of dredged material, allowing it to be processed and transferred to an upland
disposal site for fina disposal or reuse. The process to prepare dredged materia for final upland disposal
or reuse may involve one or more of the following site functions: off-loading (always required); material
screening; lime treatment; soil amendment; and transfer to disposal/reuse site.

Off-loading of the dredged material requiresthat the barge be tied to apier or seawall along the shorefront.
Front end loaders or cranes are used to unload the dredged material from the barge and place it on the site
or in dump trucks which move the material to a specific location on the site. If the dredged material has a
high water content, water-tight crane buckets and dump trucks may be required to minimize the uncontrolled
discharge of sea water and suspended sediment into the water.

Material screening is often required to screen out large pieces of debris, such as piling fragments, fishing
gear, and other debristypically encountered in an urban harbor environment. This material must be removed
from the dredged material and disposed of separately.

Lime treatment is often required to reduce the moisture content of the dredged material and to control odors
Anaerobic decomposition results in the production of a strong, sulfur odor that may be controlled via lime
additions to the dredged material. Dredged sediment with a high organic content has often undergone long
term anaerobic (without oxygen) decomposition in the marine environment. Lime treatment also reducesthe
moisture content of the dredged material, and resultsin a material which is easier to handle and spread.

Soil amendment of the dredged materid is often required to produce afinal product that issuitablefor various
end uses. UDM istypicdly afine grained, silty material. Mixing or amending UDM with a coarser material
such as sand improves the workability of the material. Depending on the water content and intended final
use of the sediment, amendment of the dredged material may be required at the dewatering site beforeiit is
trangported upland.

Transport of the dredged materia to the final disposal or reuse siteis required. Truck transport is the most
common method. Water transport viabarge or aternative land transport such asrail isalso possible, but less
common. Space must be available within the dewatering site to alow for loading of the transport vehicles.

Ideally, the performance of all the above functions are conducted at one dewatering site, minimizing the
number of times the materia is transported and reducing overdl costs. To determine the minimum area
requiredto process dredged materia for upland/reuse disposal from a 10,000 cy dredging project, dewatering
Site logistics and arearequirements were investigated for the DMMP. The site area requirements devel oped
included the application of lime to control sulfide reactivity. Amendment of the material may aso be done
at the dewatering site. The typical dewatering site requires adegquate area for mixing, lime storage,
augmenting materia storage, truck scale and whedl wash, and approximately a one week storage capacity
for dewatered material.
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Site Area Required:
Approximately 3.2 acres

Process:
UDM is mixed with augmentation material and a drying agent (quick lime etc.) to create workable
material to be transported off-site for upland disposal/reuse.

Assumptions:
10,000 c.y. to be removed, 50 c.y./hr.dredge production rate, 10 hr. work day, 6 days/week based upon
Central Artery Project CO9A8 contract dredge rate using similar augmentation process.

Advantages:
Short schedule
Workable material in short duration

Disadvantages:

Cost of augmenting material to workable consistency

Labor intensive, multiple re-handling.

Smell - hydrogen sulfide escaping material, spray with lime to control odor
Weather dependent.

Figure 4-6. DMMP dewatering site conceptual layout
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Assuming a facility through-put capacity of 400 cy per day, based upon a typical workday (50 cy per hour
times 8 hours per day), a 3.2 acre site (approximately 320-feet by 440-feet) isrequired. Figure4-6 illustrates
a conceptua site layout and requirementsfor the facility. When mobilization and construction of containment
structures (4 weeks), duration of dredging (5 weeks) and restoration of the site (3 weeks) arefactored in, the
total time required to process 10,000 cy of materia is approximately 12 weeks, or 3 months.

The projected volume of UDM from Gloucester Harbor in the first five year planning horizon is 159,695 cy.
The theoretica 3.2 acre dewatering site could process the material for upland disposal/reuse in 87 weeks
(159,695 cy X 5weeksper 10,000 cy + 7 weeks mobilization/demobilization). The above numbers represent
the best-case scenario; scheduling conflicts and weather delays will extend the processing time.

Seasonal dredging restrictionsimposed to protect fish spawning would require dredging to be spread out over
severa years, given the limited throughput capability of a small dewatering site. Dredging in most areas is
limited to the late fal and winter months, a 5-month (22-week) period. With one dewatering site, 3.2 acres
in size, the maximum volume of dredging that can occur in any one dredging season is about 30,000 cy.

As part of the DMMP DEIR process of exploring potential dewatering site options, the screening process
focused on a universe of potential sites within the municipal boundaries of Cape Ann communities from
Rockport to Manchester. A total of 37 potential dewatering sites were identified in Cape Ann. The sites
were identified by examining aerial photographs and via windshield surveys conducted in 1997 and 1999.
Also, mestings were held with loca municipal officias to aid in the process of identifying vacant, open or
undevel oped waterfront site as a potential location for dewatering.

4.3.5 Upland Disposal/Reuse Disposal Alternatives

Upland reuse disposal aternatives involve the placement of UDM on land. The land site can be an existing
active or inactive landfill, or a raw parcel of land. Dredged material can be used as daily cover or
grading/shaping materid for landfills, provided the materia meets the physica and chemica specifications
for such use. Dredged materia placed on araw parcd of land could be managed as a landfill, or could be
used as agrading material that has some end use (e.g. ball fields, golf course, etc.), provided the physical and
chemical properties of the dredged material permit such use. There are currently no comprehensive
regulations in Massachusetts which specifically apply to the disposal of dredged materid in the upland
environment, although DEP has issued a series of Policies and Interim Management Requirements. In
genera, upland disposal is regulated under the Commonwedth’s Solid Waste Management Regulations @
310 CMR 16.00 and 19.000 (See DEP sJuly 8, 1999 Dredged Sediment I nterim Management Requirements
in Appendix B, Volume 1). Dredged material, when amended with other materia such as Portland cement,
could potentialy be beneficialy used, the current permitting procedure being a Benefial Use Determination
under 310 CMR 19.060.

The cost for upland disposa ranges from $117 - $683/cy for siity UDM that is not suitable asfina cover for
landfills. Clayey sediments that could be used as final cover material would be dightly less expensive to
dispose of in alandfill.

Table 4-1, provides a descriptive summary of al disposa aternatives considered for UDM for Gloucester
Harbor.
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Table4-1: Disposa Types - Genera Summary Matrix

sequestered from marine

environment; creation of new land

for port expansion, recreation,
commerce, €tc..

and intertidal habitat; fine
sediments may require
extensive dewatering time,
restricting use of the site for

Disposal Type Benefits Drawbacks Contaminant
Pathways
CDF Contaminated sediment Permanent loss of subtidal Birds and small

mammal can be
temporarily exposed
to contaminantsin soil
and potentially ingest

suitable for ocean disposal or
beneficial reuse (tidal habitat
creation)

may require treatment.
Potential air emissions.

extended period. contaminated
organisms before cap
placement.

CAD - In Channel Contaminated sediment Technology of capping not Suspended particul ate
sequestered from marine perfected; limits potential matter released during
environment; impact occurs future dredging depths; short- | disposa can affect
within already disturbed area; term water quality impacts; water column
relatively low cost permanent change to

bathymetry of disposal site

ATC-CAD Contaminated sediment Technology of capping not Suspended particul ate
sequestered from marine perfected; ATC areas may matter released during
environment; relatively low cost; not be degraded, therefore disposal can affect
close to channel dredging areas high value bottom habitat can | water column;

be impacted; short-term water | potential changein
quality impacts substrate type.

CAD Contaminated sediment Technology of capping not Suspended particul ate
sequestered from marine perfected; CAD areas may matter released during
environment; relatively low cost; not be degraded, therefore disposal can affect

bottom habitat can be water column;
impacted; short-term water potential changein
quality impacts; large volume | substrate type.

of capping material required

to cover mound

TH Creation of salt marsh or tidal Contaminated sediments Benthic organism and
flats beneficial to water quality cannot be used for habitat plantsliving in
and wildlife. creation because of potential contaminated

bioaccumul ation/biomagnifi- sediments can transfer
cation/bioturbation of pollutants within food
contaminants. web.

Upland Removal of contaminants from Large dewatering area Potential groundwater
marine environment into awell required; air quality, noise, contamination from
engineered and monitored traffic impacts; high cost; leachate; potentia
situation. future use of disposal site contaminated

permanently affected due to stormwater runoff; air
material placement and land quality impacts from
use changes and restrictions. fugitive dust and odor

Alternative Treatment Removal of contaminants Cost prohibitive, particularly | Air and wastewater

Technology rendering sediment potentially for small projects. Residuals emissions from

processes.
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4.4  Disposal Site Screening Process

The disposd Site screening process is designed to assess al possible dternatives through the sequentia
goplication of environmenta, socid and economic criteria As Steswith ggnificant conflicts are removed
from congderation, the assessment of remaining sites becomes more detailed. Ultimately, only those Sites
with minima or no conflict with the criteria are subjected to intensve evaduation to determine which
remaining sites best meet the god's of the Gloucester Harbor DMMP.

A universe of digposd dtes was developed during Phases | and Il of the DMMP, including Sites
recommended by the Gloucester Harbor Dredging Subcommittee. These were evauated in atiered
process. Theresult of this processis the identification of arange of practicable and reasonabl e disposal
dgte dternatives. These Sites, determined through the evaluation process described below, are evaluated
in detall inthisDEIR.

The types of disposa stes and methods identified through this process include: Adjacent to Channel
(ATC), Channd Over Dredging, Confined Aquatic Disposal (CAD), Capping (CAP), Confined Disposal
Facility (CDF) for land creation, Tida Habitat Creation (mudflat or marsh), upland (reuseor disposd), and
dternative trestment technologies.

The disposal Ste screening criteria described in this DEIR were developed independently, based on
published federd and Massachusetts disposd Siting criteriaand conforming with the Providence River and
Harbor Maintenance Dredging Project Draft Environmental Impact Statement (USACE, 1998). The
evauation factors used in the Providence River DEIS were reviewed by the USEPA, USFWS, NMFS
and Massachusetts regul atory agenciesto obtain their concurrence with the criteriathat would be the basis
for disposad stedecisons. Theevauation factorswere dso reviewed by the Gloucester Harbor Dredging
Subcommittee.

The digposa site screening process includes four categories of evaluation criteria criteria for all Stes,
criteriafor aguatic digposa dtes, criteriafor upland digposa Sites, and criteriafor beneficid reuses. The
process of ste screening is genericaly illudrated in Figure 4-7.  Each disposd dternative category listed
above underwent this screening andys's, with some variation during one or more stages of the processto
account for the unique i ssues associated with each type of dternative. The Site screening processfor these
categoriesis described in Sections 4.5 through 4.8.

The screening criteria were applied in sequential phases to each of the two mgjor disposa Site option
groups (i.e., upland and aquatic). The first phase of the screening process (“Feasbility Screen”) wasto
eliminate Stesthat are clearly apoor choice for disposal of dredged material because of one or more of
the following: the surrounding land uses (for upland sites), their inaccessibility rdativeto thetype of disposal
proposed, their inability to contain a sufficient volume of materid. Sites that are not feasible disposd
options are permanently diminated from further consderation under the DMMP.

In order to facilitate involvement with the City and the Gloucester Harbor Dredging Subcommittee, and
to provide a concise framework for evaluation and comparison of each digposa Ste, data sheets were
developed which provided information from each Sterelativeto the evauation criteria. These data sheets
were reviewed with the Subcommittee during various phases of the screening process. Maps depicted the
location of these Sites and summary comparison matrices were aso disseminated with the data sheets.
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Sitesthat survived the feasibility screen, i.e. candidate sites, in addition to be being presented to the City
and the Harbor Plan Dredging Subcommittee, underwent exclusonary criteriaandyss. For example, Sites
that were located in areas inhabited by federdly or state-designated endangered species were diminated
from further consderation. In some cases, such asfor the upland disposa andlys's, exclusonary criteria
ggnificantly reduced the number of sitesfor further sudy. In other cases, such asfor the aquatic disposd
andyss, exclusonary criteria had no effect on the screening process. Where it was deemed useful and
practicable, such aswith the candidate aquatic Sites, Ste-specific fid d investigation was conducted to better
characterize and distinguish the Stes. Those gtes that survived this screen were deemed potentia
dternatives.

A seriesof discretionary criteriawere gpplied to each of the potentid dternatives. Each potentid sitewas
eva uated with respect to these criteria and the result was aranking of sites. At this stage in the process,
each of the stes had potential as a dredged materid disposa Site but some Sites had attributes that clearly
diginguished them from the other stes. These “higher ranking” Sites were then elevated to * proposed
preferred” status. These Sites, and the process whereby they were selected, were presented to the City
and federd resource agenciesfor review. These Sites aso underwent more detailed fidd andlyssand the
result wasthe selection of apreferred dternative, whichisthedternativethat isevauated for environmenta
consequences in Section 6.0 of this DEIR.

The following sections of this DEIR are divided to correspond with the four categories of disposal
dternatives consdered for the Gloucester Harbor DMMP.  Sections 4.5 through 4.8, describe the
procedures, screening criteria and results of aternative treatment technology, dewatering, upland and

aguatic disposa Sting andyses.
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45  Alternative Treatment Technology Alternatives

This section describes the available aternative technologies for treatment of UDM, the process for
evauating these technologies, the factors used in the evauation, and the results of this evaluation with
respect to applicability to the Gloucester Harbor DMMP. As discussed in Section 3.0, sediments tested
and determined to be unsuitable for open ocean disposa, contain primarily metals and PAHs that exceed
MBDS reference vaues. Alternative trestment technologies were evaluated in the context of their ability
to ‘treat’ these congtituents of the Gloucester Harbor UDM.

4.5.1 Screening Process

Alterndtive treatment technologies and their gpplicability to the DMMP were evaluated in Phase 1 of the
DMMP (Maguire 1997a) and updated in this DEIR.

Data on the technologies were gathered from severa sources including the USEPA, US Department of
Defense, USACE, Environment Canada, and technology vendors. In addition, the findings of other
dredging projectsinvolving contaminated sediments were reviewed including the BHNIP, various projects
conducted by the Port Authority of New York and New Jersey, Boston Harbor projects, and severa
projectsin European countries.

Theinventory included technology description, trestment cost, and Site demondration information for 14
classes of trestment technologiesincluding: chelation, chemical reduction/oxidation, deha ogenation, fungal
remediation, incineration, in-Situ bioremediation, pyrolyss, durry bioreactor, solid-phase bioremediation,
Solidification/stabilization, solvent extraction, thermal desorption, and vitrification (see Appendix D). An
overview of pretreatment, Sidestream treatment, and residuals management options was aso presented.

As part of thistechnology assessment, a survey of vendors was conducted to gather current information
in severd mgor comparative categories including: ability to trest various contaminant types, effects of
sediment characteristics on the treatment process, potential role of the vendor in a sediment
decontaminationproject, capabilitiesand logistical requirements of the process equipment, and information
on current and projected costs. The results of the vendor survey alowed for acomparative evauation of
the technologies using standard criteria

Specific regulations governing the recycling or reuse of treated sediment have yet to be promulgated in
Massachusetts, however DEP has issued an Interim Policy for the management of dredged materia
proposed for upland disposal (see Appendix B). Currently, proposals for reuse and aternative trestment
technologies are evaluated under 310 CMR 16.00 and 19.00 (Appendix J). A Beneficid Use
Determination(BUD) process (Figure4-8) asdescribed in 310 CM R 19.060 determinesthe acceptability
reusng contaminated media (including sediments).  Under a separate permitting process, there may aso
need to be ademondtration of need (Figure 4-9) for the treated product.

The UDM that is treated must have a beneficid end usein order for approva to be granted. The product
must be vigble, i.e. there must be a practica and marketable use. Also, the product and the treatment
process itsalf must be demonstrated to have no adverse effect on the environment.
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Figure 4-8: Beneficial Use Determination Process
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4.5.2 Description of Treatment Technologies

This section describes exigting sediment decontamination technologies. For each technology, distinct
categories of the sediment decontamination process including: pretrestment technologies, trestment
technologies, sdestream trestment technologies, and resduas management are dso considered.

Pretreatment of the sediment typicaly involves remova of overszed materids and dewatering prior to
tresting the contaminated sediment. The control of objectionable odors (which aretypicaly emitted when
anaerobic sediment is disturbed), may aso be required during pretreatment. Odor control may aso be
required during the trestment stage of UDM management.

Treatment of the sediment involves gpplication of the primary decontamination process (e.g., physcd,
chemicd, biologicd, and/or therma) to reduce, destroy, or immobilize the target contaminants present in
the sediments.  Treatment may include use of a sngle technology or use of multiple technologies (i.e,
treatment “train” or sequence) in order to address the widdy-varying contamination and sediment types.

Sdestream treatment is often required for Sdestream wastes (e.g., offgas, particulate emissons, and
wadtewater) generated during the primary sediment trestment process. These Sidestream wagtestypicaly
require specid handling, treatment, and/or disposdl.

Residuals management involvesthe specia handling of trested solidsfrom the primary sediment trestment
process that may be acceptable for reuse or contain resdua contamination which warrants specia
management and disposdl.

The capabilities and costs of the treatment technology are the main consderation in the sdlection of a
sediment decontamination method. Because sediments often contain amixture of contaminants, the ability
of a treetment technology to handle widdy-varying contaminant and sediment types is very important.
There are many technologies that will trest a Specific contaminant in areatively inexpensve manner, but
require the addition of other technologies in a treatment train to handle arange of contaminants. Use of a
trestment trainincreasesthe costs, handling requirements, potential environmental exposure, and complexity
of sediment decontamination. On the other hand, some individud technologies may be more expensive,
but can trest afull range of contaminants. Although the trestment process normally represents the major
portion of the costs of sediment decontamination, the tota costs including pretreatment, Sidestream
treatment, and residuals management must be considered when choosing between treatment  alternatives.
Public concerns about Sdestream discharges, especidly ar emissions, can preclude the selection of certain
trestment technologies.

As mentioned in Section 2.1, the treatment technol ogy information contained in this section was gathered
fromprevioudy-published sources. All dataon cogts, treatment efficiencies, and reference Stesweretaken
from the SEDTEC (Environment Canada, 1996) and VISITT (EPA, 1996) databases. For those
technologies without codts or reference Stes, no datum was availablein VISITT or SEDTEC.
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Table 4-2 presentsaverage vaues of thetreatment ratesand costsfor the treatment technol ogies described
inthissection aswell asthetotal number of vendorsfor eachtechnology ligedinthe SEDTECand VISITT
databases. The average trestment costs range from $42/cy for in-situ bioremediation to $462/cy for
vitrification. The average cost for dl of thetechnologies considered was $179/cy. These costsare gtrictly
for comparative use and should be consdered preiminary estimates only. Costs are subject to high
variability based on the uncertainties associated with the widely-varying contaminant and sediment types,
concentrations, and ste-specific conditions.

Table 4-2: Cost and Production Rates of Treatment Technologies

Technology Treatment Average Cost | #
Rate (per cubic Technologies
(tong/hr) yard) per Category

Cheation 16 $83 1
Chemical Reduction/Oxidation 172 $232 8
Dehal ogenation 76 $263 15
Fungal Remediation ND $215 2
Incineration 10 $243 8
In-Situ Bioremediation 135 $42 2
Pyrolysis 9 $262 3
Slurry Bioreactor 17 $223 12
Soil Washing 32 $39 19
Solid-Phase Bioremediation 62 $62 51
Landfarming ND $48 2
Composting 40 $73

In-Vessdl Bioremediation 1 $154 3
Solidification/Stabilization 40 $99 1
Therma Desorption 27 $177 52
Vitrification 3 $462 17
Solvent Extraction 37 $182 21

ND = Not enough data

Source: Environment Canada, 1996 and EPA, 1996
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4.5.2.1 Chdation

This process is aform of chemica gabilization that immobilizes metds. Chelation, or complexation, isthe
process of forming a stable bond or complex between a meta cation and a ligand (chelating agent).
Cheating agents, or ligands, may form a single bond (monodentate) or multiple bonds (polydentate) with
the target cation. The more bonds formed, the more stable the resulting complex and the greater degree
of immobilization of the metd contaminant within the complex. Edetic Acid (dso known as
Ethylenediamine- tetraacetic acid, or EDTA) is a commonly used polydentate chelating agent. Process
efficiency ision-specific depending upon the chelating agent, pH, and dosage.

The chelation process for metal immobilization may reduce the leachable meta concentrations adequatdly
to meet the Toxicity Characteristic Leaching Procedure (TCLP) requirements. The TCLP determinesthe
leachability of contaminants from awaste material. Thistesting procedure is used to determineif awaste
is classfied as “hazardous’ based on its potentid toxicity. Treated sediments are the only resduds
generated by the chelation treatment process. Sidestream waste produced from this trestment strategy
condsts of wastewater generated during the dewatering of the treated sediments. Costs given by the
vendor listed for chelation treatment are $83 per cy.

4.5.2.2 Chemica Reduction/Oxidation

Chemicad Reduction/Oxidation technology uses chemica additives to detoxify target contaminants by
conversoninto lesstoxic or immobileforms. Chemica oxidation processeswork by trandferring electrons
from the contaminant to the oxidizing agent. During this process the oxidizing agent, itsdlf, becomes
reduced. Typicd oxidizing agents used in this remediation strategy include various forms of chlorine,
potassum permanganate, hydrogen peroxide, persulfate, and ozone. These chemica oxidants may be
catayzed by ultraviolet radiation or other trangtiond metal additives to form free radicds, thereby
enhancing their oxidation potentidl.

Typicd treatment efficiencies for selected organic contaminants may attain 90 to 95% removal. Sediment
resduas contain excess chemica agents, reaction by-productsincluding dissolved gases that may require
post-treatment monitoring prior to backfill. Sidestream wastesinclude wastewater from dewatering of the
treated sediments and off-gas from the treatment vessel. Wastewater can be recycled into the extraction
process. Costsfor reduction/oxidation treatment range from $39 to $2,805 per cubic yard ($35t0 $2,550
per ton) with an average cost of $232 per cubic yard ($211 per ton) (neglecting the highest value). In
Europe, reduction/oxidation is only used as part of a soil washing train, after remova of fine particles.
Trestment resdua congsts of treated sediment.

Limitations indude:

C Incomplete oxidation may lead to the formation of intermediate contaminants that are more toxic
than the origind;

Dewatering is required before and after trestment;

High organic matter content increases the required reagent dosage;

Potential foaming and gas emissions of treated products, and,

Presence of non-target compounds may react with the reagent additivesto increase the treatment
cost.
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4.5.2.3 Dehdogenation

Dehaogenation is a process which destroys or removes some of the halogen atoms from ha ogenated
aromatic compounds such as polychlorinated biphenyls (PCBs), dioxins, furans, and pesticides by
subgtitution of bicarbonate or glycol for the hdogen (usudly chlorine) aoms. The two most common
dehalogenation treatment processes are base-catdyzed decompostion (BCD) and glycolate
deha ogenation. The BCD treatment process combines a sodium bicarbonate reagent with the dewatered
UDM within a heated oil matrix to remove the haogen atloms from the target compound (e.g. chlorine
atoms on the compound are exchanged for sodium atoms). The glycolate dehad ogenation process uses a
combination of akali metal and polyethylene glycol reagents to degrade hal ogenated organic compounds
such as PCBs, dioxins, pesticides, and chlorobenzenes.

Costsfor dehd ogenation range from $220 to $330 per cubic yard with an average of $263 per cubic yard.
Sidestream wagtes generated by the BCD process include the reaction media (oil with biphenyls, olefins,
and sodium chloride and steam vapor that may contain volatile organic compounds. Sidestream wastes
generated by the glycolate deha ogenation processinclude process water containing water-soluable glycol
ethers, hydroxylated compounds, akai metd sdts, and water (steam) vapor that may contain volatile
organic compounds. Incomplete or ineffective dehal ogenation can produce intermediate toxic daughters
which can be more persstent than the origind contaminant.

4.5.2.4 Fungd Remediation

Funga remediation is a particular subset of bioremediation that employs fungi rather than bacteria to
degrade the contaminant. White rot fungus is the most commonly studied fungus because the enzymes
secreted by the white rot fungus can degrade lignin, the complex organic building block of wood. White
rot fungus has shown the ability to destroy complex organic compounds such as explosives, pesticides,
PAHSs, and PCBs. Although the potentiad of whiterot fungus has been known for over 20 years, therehave
been few commercia gpplications of this remedid technology.

Treatment efficienciesof approximately 50% have beenreported. Costsfor thetwo vendorsoffering fungd
remediation are $165 to $264 per cubic yard. Residuds include the treated sediments. No sidestream
wastes are generated during this treatment process.

Limitations indude:

High contaminant concentrations may be toxic to the fungus;

Does not trest metds,

Unknown how salt water will effect white rot fungus;

Short life of cultured fungi may require frequent reactor replacement; and,

Removad efficiencies of approximately 50% are considered too low to effectively treet
contaminated sediments (the concentration of contaminants may not meet upland disposd criteria).
C Need for continuous monitoring to ensure that funga populaion isthriving
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4.5.2.5 Incineration

Incineration is one of the most commonly-used remediation technologies. Incineration, or therma
oxidation, destroys contaminants using high temperatures in the presence of oxygen and is effective in
destroying awiderange of organic contaminants. Currently in Massachusets, incineration of wastesis not
looked on favorably by the DEP, environmentd groups, or the public. It would be very difficult to Stean
incineration facility in Massachusetts as evidenced by recent efforts to Site a portable thermal oxidizer for
treatment of 30,000 cy of soil near Logan Airport. Other efforts, such as the proposed incineration of
PCB-laden sediments from New Bedford Harbor in the early 1990s were also thwarted due to potential

ar qudity impacts.

Treatment efficiency of theincineration processgenerally exceeds 99.99% and can beashigh as99.9999%
when required for PCBs and dioxin. Costs for incineration range from $55 to $880 per cubic yard with
an average cost of $243 per cubic yard. Incineration costs increase for PCBs and dioxins. Ash is
produced as aresdud materia. Thisashtypicaly contains high heavy metal concentrations and therefore
may require further management/ treetment. Sidestream wastes produced include air emissonsand waste
water (the latter generated as a by product of the air emission control systems required to operate an
incinerator).

Limitationsindude:

C Requires avery low moisture content in sediments;

C Strict feedstock particle sze limitations (1 - 2 inches maximum);

C Gaseous discharges are amaor potentia contaminant emission pathway;
C Heavy metds are not removed or destroyed and are more leachable after incineration;
C Meta's can react with chlorine or sulfur to form more toxic compounds;
C Incomplete combustion of PCBs may produce more toxic dioxins,

C Public opposition;

C Permitting difficulties

C Large area required for equipment layout; and,

C Resdud materid requires further management.

4.5.2.6 In-9tu Bioremediation

In-situ bioremediation isaprocessin which indigenous or inoculated microorganisms(i.e., fungi, protozoa,
bacteria, and other microbes) degrade organic contaminants found in the sediments. In the presence of
aufficient oxygen, microorganisms may ultimately convert many organic contaminants to carbon dioxide,
water, and microbid cdl mass. In the absence of oxygen, the contaminants may be ultimately reduced to
methane, carbon dioxide, and trace amounts of hydrogen gas. In-Situ bioremediation processes have been
successfully used to treat petroleum hydrocarbons, certain solvents, pesticides, and other organic
chemicds Noresduasor sdestream wastes are produced since thetreatment occursin-place. However,
sometimes contaminantsmay be degraded to intermedi ate productsthat may beequaly, or morehazardous
and persgtent than the origind contaminant.

Treatment efficiency of the in-gtu bioremediation process generdly exceeds 90% and can be as high as
99%. Codsfor in-stu bioremediation range from $6 to $116 per cubic yard with an average cost of $42
per cubic yard.
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Limitations indude:

Extended remediation times on the order of years to decades;

High concentrations of heavy metas and contaminants may be toxic to microorganisms,

Bioremediation dows at low temperatures,

Not al organic compounds are biodegradable;

Bioremediation rates are limited by the concentrations and bioavailability of PAHS, PCBs and

pesticides in the sediments; and,

C Heterogenous geologica conditions and low permeability soils (less than 10° cm/sec) are not
favorable for in-gtu bioremediation.
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4.5.2.7 Pyrolyss

Pyrolyss involves the destruction of organic materid in the absence of oxygen. The absence of oxygen
dlows separation of the wagte into an organic fraction (gas) and an inorganic fraction (sdts, metas,
particulates) as char materid. Pyrolyssis normaly used to treat high concentrations of organics (e.g.,
semivolatile organic compounds and pesticides) that are not conducive to conventional incineration.
Resduds produced by the pyrolysis process consist of ash, often containing heavy metals. Sidestream
wastes include ar and wastewater. Air emissons typicaly contain carbon monoxide, hydrogen and
methane. Wastewater is via pretrestment dewatering and via the second stage of the pyrolysis process
when pyrolytic gases (produced during primary trestment) are destroyed in asecondary reaction chamber.
The wastewater is generated by a scrubber system which removes particulate contaminants from the
pyrolytic gases prior to release to the atmosphere. The wastewater may contain hydrogen, methane and
some hydrocarbons.

Treatment efficiency for the pyrolyss technology generdly exceeds 99%. Codts for the two vendors
offering pyrolysisare $248 and $275 per cubic yard. Mgjor factorsaffecting thisestimate arethe condition
and properties of the feed sediment (i.e., moisture, tota contamination, and soil characterization).

Limitations indude:

C Reguiresavery low moisture content (<1%o) in sediments (which requires pretreatment deweatering
and Sdestream wastewater requiring further trestment);

Strict feedstock particle Sze limitations;

Gaseous discharges are amajor potentia contaminant emission pathway;

Heavy metas are not removed or destroyed, but are not more leachable after pyrolysis,

Public opposition;

Permitting difficulties; and,

Site space limitations.
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4.5.2.8 Surry Bioreactor

A durry bioreactor isacontrolled biologica trestment vessal where the contaminated sedimentsaretreated
inadurry form at alow solids content. The sediment is mixed with water to apredetermined concentration
dependent upon the concentration of the contaminants, the rate of biodegradation, and the physica nature
of the sediments. Surry bioreactors can treat a variety of organic contaminants including chlorinated and
non-chlorinated volatile organics, PAHS, PCBs, and pesticides.
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Typicd treatment efficiencies of greater that 90% can be attained in adurry bioreactor. Treatment costs
range from $6 to $825 per cubic yard with an average cost of $223 per cubic yard. Treatment residuas
indudeprocessed soils. Sidestream wastesinclude wastewater from dewatering thetreated durry and off-
gas from the treatment vessd.

Limitationsindude:

Heavy metds a high concentrations can inhibit microbia degradation;
Treatment and disposal of wastewater from durry dewatering;

Dewatering is required after treatment;

Equipment operation and maintenance isintensve;

Higher energy costs than solid-phase bioremediation;

Organic destruction efficiencies are generdly low at low concentrations; and,
Low cleanup standards may be difficult to meet for recacitrant organics.
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4.5.2.9 Soil Washing

Soil washing refersto the process of usng water to physicaly separate the sediments by particle Szeinto
a reusable bulk fraction and a smdler fraction containing concentrated contaminants. Since organic
contaminants are often sorbed to the finer it and day particles, sparation of this fine fraction from the
sandy sedimentsallowsreuse of thetypically non-contaminated sandsand accomplishesavolumereduction
of thetota contaminated sediment mass. It isadso possble to amend the wash water with surfactants to
ad in digpersng soil particles; and chelating agents, acids, or bases to separate the contaminants from the
sediment. Soil washing hasthe potentid to treat avariety of contaminantsincluding PAHs, PCBs, fud ail,
heavy metds, radionuclides, and pegticides.

Typicd trestment efficiencies are greater than 90% for volatile organics, 70 to 95% for metals, and 40%
to 90% for semivolatile organics. The cogt of soil washing ranges from $20 to $220 per cubic yard with
anaverage cost of $89 per cubic yard. Residuasinclude asand fraction, asuspended fine particle fraction
and aremaining soil fraction. Thewaste Stream includeswash water with amendmentsand suspended fines.

Limitationsindude:

Soil washing is only margindly effective for sediments composed primarily of clays and silts;
Maximum particle Sze typicaly 0.5 cm;

Remova of fines from wastewater may require the addition of polymer flocculent;
Treatment and disposal of water from pre-trestment dewatering;

Treatment and disposa of amended washwater,

Treatment and disposa of post-treatment dewatering.
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45.2.10 Solid-Phase Bioremediation

Biologica degradation of contaminantsisanaturally-occurring process. Bioremediationisthe acceleration
of thenatura biodegradation processesby controlling moisture content, temperature, nutrients, oxygen, and
pH to create the optima environment. For purposes of this discusson, the varieties of solid-phase
biologica treatment processes have been divided into three categories based on leve of engineering:
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landfarming, compaosting, and in-vessel bioremediation. Solid-phase biologica trestment technologiesare
used primarily to treat VOCs and petroleum hydrocarbons. It is dso possible to treat PAHs, PCBs,
hal ogenated organic compounds, explosives and pesticidesto some degree, especidly inthe more highly-
engineered in-vessd systems.

Costs for al solid-phase bioremediation technologies range from $3 to $264 per cubic yard with an
average cost of $62 per cubic yard. Solid-phase bioremediation is used on a production scalein Europe,
especidly in The Netherlands, Germany, and France.

45211 Landfarming

Landfarming isthe least engineered of the solid-phase bioremediation treatment processes. Landfarming
consgts of spreading the contaminated sediments over a large area of land and periodicdly tilling the
sedimentsfor aeration. Environmenta conditions are controlled by watering (moisture content), fertilizing
(nutrient concentration), tilling (oxygen concentration), and lime addition (pH) to accelerate natural
bioremediation. Organic matter is usudly added to retain moisture, provide additional nutrients, and asa
supplemental food source (bacteria bioremediation). However, the addition of organic matter may
increase the volume of the UDM. Temperature cannot be regulated to a great extent, limiting the
goplicability of landfarming in cold climates. Since oxygen is added by tilling, the thickness of the soread
contaminated sediments is limited to the tilling depth; therefore, a large area of land is required for
landfarming. Landfarming may aso incorporate the use of polyethylene liners to control leaching of
contaminants.

Treatment efficiencies are highly variable but generdly greater than 90% for contaminants amenable to
aerobic bioremediation. The effectiveness in remediating petroleum hydrocarbons has been widdy
demonsgtrated. The cogts for the two vendors offering landfarming are $44 and $52 per cubic yard.

Limitations of Landfarming indude:

C Open landfarming may not be practical in regions of heavy annud rainfal precipitation and/or cold

cdimae;

Does not remediate inorganic contaminants,

Inorganic contaminants may leach from contaminated sediments into ground;

Ineffective for treetment of high molecular weight PAHs and highly chlorinated PCBS,

Anaerobic bioremediation processes can generate odors,

Of the solid-phase bioremediation treatment processes, landfarming offers the least control over

environmenta conditions,

C Of the solid-phase bioremediation treatment processes, landfarming offers the least control over
collection of off-gas,

C Of thesolid-phase bioremediation treatment processes, landfarming requiresthelargest space; and,
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C Of the solid-phase bioremediation treatment processes, landfarming requires the longest cleanup
time.

4.5.2.12 Compodtin

Composting is the middle leve of the engineering hierarchy of the solid-phase bioremediation trestment
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processes. The two mgjor variations of the composting process discussed here are windrow and aerated
datic pile. The windrow is a pile typicdly 6-10 feet high, 15-20 feet wide and hundreds of feet long.
Windrows are mechanicaly turned twice aweek to once ayear to agrate the pile, control the temperature,
and create amore uniformly mixed materid. Turning of the pilerdeases odors. Composting is completed
in one month to afew years depending on the contaminants and the level of maintenance of the windrow.
Maintenance typicdly includes maintaining optima moisture content, temperature, oxygen and nutrient
concentrations. Depending on the soil particle sze digtribution and organic meatter content, additional
organic matter may need to be added to the UDM prior to composting. This could sgnificantly increase
the volume of theUDM to betrested. Thetreatment resdua produced by composting isthetrested UDM.
Sidestreamwastesinclude off-gas and leachate, each of which may require further trestment/management.
Off-gaseswith objectionable odorsmay be controlled by composting within an enclosed domeor structure
to dlow for off-gas collection and control.

Treatment efficiencies are highly variable but generdly greater than 90% for contaminants amenable to
aerobic bioremediation. The cost of composting ranges from $25 to $198 per cubic yard with an average
cost of $73 per cubic yard.

Limitations of compogting include:
C A large space isrequired;
C Questionable effectiveness for treetment of high molecular weight PAHs and highly chlorinated

PCBs,
C Requires months of remediation/trestment time;
C Can generate odors; and,

C Coallection of off-gasisdifficult.

45.2.13 In-Vessd Bioremediation

In-vessel bioremediation is the most engineered of the solid-phase bioremediation trestment processes.
In-vessal biologica treatment is often referred to asin-vessd composting. Hereit is discussed separatey
gncethistreatment technology alowsfor easier maintenance of anaerobic conditions. Anaerobic microbid
pathways are typicaly used to degrade diphatic haocarbons (e.g. trichloroethylene, perchloroethylene,
etc.). Treatment congsts of placing the contaminated sediment mixture in engineered trestment enclosures,
or “bioreactors’ with leachate collection syslems and aeration equipment. In-vessd composting is
completed in a couple of weeks and the pile is normdly alowed to cure for an additiond one to three
months. In-vessel syssems dlow dricter environmenta controls, faster composting times, odor collection
and treatment, smaler area requirements, and can handle a wider variety of contaminants. In-vesse
techniques aso adlow for added security measures a the treatment Site (i.e.: accessto the bio-reactor can
be controlled). Thetreatment resdua isthetreated UDM. Sidestream wastesincludeoff-gasand leachate,
each of which may require further trestment/management.

Typicd treatment efficienciesrangefrom 70 to 95%. Typica costsrange from $33 to $220 per cubic yard
($30 to $200 per ton) with an median cost of $154 per cubic yard.

Limitations of In-Vessd Bioremediation include:
C Ineffective for remediating inorganic contaminants;
C Difficult to trest high molecular weight PAHs and highly chlorinated PCBS,
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C Most expensive of the solid-phase bioremediation trestment processes; and,
C Emission controls for off-gas may be required.

4.5.2.14 Solidification/Stabilization

Solidification/stabilizationis effective a immohilizing contaminants and are amnong the most commonly used
remediation technologies. Solidification/stabilization involves mixing reective materia with contaminated
sediments to immobilize the contaminants.  Contaminants are physicaly bound or enclosed within a
dabilized mass (solidification), or undergo chemica reactions with the stabilizing agent to reduce ther
mobility (Sabilization). Binding of the contaminants to the sediment reduces contaminant mobility viathe
leaching pathway. A typical trestment process includes homogenization of the feed materia followed by
mixing of solid or liquid reagents with the feed materid in apug mill. Three specific categories examined
in this screening include asphdlt, cement, and lime solidificatior/stabilization.

Sdlidification is the process of diminating the free water in asemisolid by hydration with a setting agent or
binder. Typicd binder materids include cements, kiln dust, and pozzolans such as limeffly ash. Binders
used in Germany and France are bentonite and Portland cement. Solidification usudly provides physica
dabilizationbut not necessarily chemica dabilization. Physical sabilization refersto improved engineering
properties such as bearing capacity, trafficability, and permesability. Although solidification/stabilization
technologies are not generdly gpplied to organic contaminants, physicd stabilization can dso immoabilize
contaminants since the contaminants tend to be bound to the fines, which are physicaly bound in the
Solidified matrix. Chemica sabilization isthe dteration of the chemica form of the contaminants to make
them resistant to agueous leaching. The solubility of metasis reduced by formation of meta complexes,
chelation bonds, or crysaline precipitates within the solid matrix, usng chemica additives and through
control of pH and dkainity. Anions, which are more difficult to bind as insoluble compounds, may be
immobilized by entrapment or microencapsulation. Chemica stabilization of organic compoundsisnot very
reliable. Results of reactions of binders to the contaminated sediment are not always predictable due to
varying contaminant typesand concentrationswithin thetest materid. Therefore, |aboratory leachtestsmust
be conducted on a sediment-specific basis.

Asphalt Batching

Asphdt batching is a commonly used technology in Massachusetts and has been proven effective in
immobilizng TPH, VOC, and PAH compounds. Contaminated solids are blended with asphalt emulsons
inapug mill. The asphdt-emulson-coated materid is stockpiled and alowed to cure for approximately
2 weeks. Pretreatment requirementsinclude dewatering and Size classification by screening or crushing to
less than 3-inch diameter. End product can be recycled as a stabilized base materid for parking lots or
roadways.

Cement Solidification/Sabilization

Cement solidification/stabilization involves mixing the contaminated sediments with Portland cement and
other additives to formasolid block of stabilized waste materid with high Structurd integrity. Silicaceous
materids such as fly ash may be added to stabilize a wider range of contaminants than cement aone.
Cement solidification/stabilization is mogt effective for inorganic and metalic contaminants.
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Lime Sabilization

Limefly ash pozzolanic processes combine the properties of lime and fly ash to produce low-strength
cementation. Limestabilization involvesmixing the contaminated sedimentswith limein asufficient quantity
to rase the pH to 12 or higher. Rasng the pH results in chemica oxidation of the organic matter,
destruction of bacteria, and reduction of odor. Lime stabilization is commonly used to treat wastewater
dudge and is primarily effective for organic contaminants and microbid pathogens.

Typicd trestment efficiency of the solidification/stabilization process ranges from 75% to 90%. Costs
range from $48 to $330 per cubic yard with an average cost of $99 per cubic yard. Residuas produced
from trestment are stabilized blocks of sediment materid. Air emissons are the main Sdestream waste
produced during the trestment operation

Limitationsindude:

C May not be particularly effective for organic contaminants, particularly VOCs,

C Fine particles may bind to larger particles preventing effective bonding of the binder materid;

C Inorganic sats may affect curing rates and reduce strength of stabilized product;

C Organic contaminants may volatilize dueto heat generated during the reaction (possibly prompting
the need for air emission permits); and,

C High moisture content requires increased amounts of reagent.

45.2.15 Solvent Extraction

Solvent extraction is Smilar to soil washing in that the technology produces avolume reduction of thetota
contaminated materia, however, solvent extraction focuses on extracting the contaminants from the
sediments using organic solvents. Contaminated materia volume reductions of 20 times or more are
attainable. Solvent extractionistargeted primarily at organic contaminantsincluding PCBs, PAHs, VOCs,
petroleum hydrocarbons, and chlorinated solvents. This technology is not particularly applicable to
inorganics, with the exception of organically-bound metas, which can be extracted. Resduasincludethe
treated UDM, often with traces of extraction solvent. Sidestream wastes include waste water from
pretreatment and post-trestment dewatering, off-gas from the treatment vessdl, and spent solvent used
during the extraction. The solvent is usualy purified and recycled.

Treatment efficienciesfor the solvent extraction process generdly exceed 90% and are typicdly inthe 98-
9% range. The costs ranges from $21 to $567 per cubic yard with an average cost of $182 per cubic
yard.

Limitationsindude:

Less effective for sediments composed primarily of days and sits;
Not typicaly effective for remova of inorganic compounds,
Treated s0il may contain residua concentrations of solvent;
Maximum particle sze 0.5 cm;

Treatment and digposa of wastewater from dewatering; and,
Dewatering is required after treatment.
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45.2.16 Therma Desorption

The thermd desorption technology employs high temperature to volailize organic contaminants. Thermd
desorption technologies are divided into high temperature and low temperature categories. Thermd
desorption is a remova process that gpplies to contaminants that are volatile at the process operating
temperatures. Primary targets of treatment are organic contaminantsincluding PAHSs, VOCs, pesticides,
and chlorinated solvents. This technology is not gpplicable to inorganic compounds, however, volatile
metas, such as mercury, can be extracted.

High-Temperature Thermal Desorption

The high-temperature process uses temperatures between 600 °F and 1,000 °F. At these temperatures,
agregter range of contaminants are volatilized including some metas (which may not be desirable).

Low-Temperature Thermal Desorption

The low-temperature process uses temperatures between 200 °F and 600 °F. The lower temperatures
do not volatilizemetds. Most commercid low-temperaturetherma desorption unitsare of therotary dryer
or therma screw design.

Treatment resdud isthe treated sediment. Sidestream wastesinclude air and water emissons. Pollution
control devices are required to reduce particulatesin the ar emissons. Water wastesinclude pretreatment
dewatering and wastewater produced by the air pollution control system. Cogts for therma desorption
range from $11 to $908 per cubic yard with an average cost of $177 per cubic yard.

Limitationsindude:

Optimal moisture content less than 60%;

Gaseous discharges are amajor potentia contaminant emisson pathway;

Feedgtock particle Sze limited to 2 inches maximum;

Tightly bound contaminantsin clayey and silty sedimentsincreaseres dencetimerequirements, and,
Most heavy metdls are not removed or destroyed.
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45.2.17 Vitrification

Vitrification technology uses high temperatures, above 2,900 °F, to melt and convert contaminated
sediments into oxide glasses, thus achieving destruction of organic contaminants and stabilization of
inorganic contaminants. The resulting glass is nontoxic and suitable for recycling or landfilling as a non-
hazardous materid. Vitrification technology is gpplicable to dl types of contaminants. Vitrification
immobilizes inorganic contaminants in a solidified glass matrix and destroys organic contaminants with the
high temperature involved in glass production.

The trestment efficiencies range approach 99% or greater for most target contaminants.  Vitrification is
one of the most expensve technologies, however, since vitrification can act as a sand-alone technol ogy,
the cost of vitrification can compete when atrestment train of other technologiesisrequired. The cost of
vitrification ranges from $66 to $1540 per cubic yard with an average cost of $462 per cubic yard.
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Limitations indude

C Gaseous discharges are amgjor potentia contaminant emission pathway;;
C Crestes aglass materid that must be reused or disposed,

C More expensive than incineration; and,

C Molten product requires long cooling period.

4.5.3 Screening Factors

To evaluate dternative sediment decontamination technologies, a survey was performed of potentia
vendorsof trestment systems. Potentia vendorswereidentified fromtheVISITT and SEDTEC databases.
Each vendor was provided with a sediment decontamination technology vendor questionnaireto complete
ether on-line or through the mail. A copy of the questionnaire is provided in Appendix D. The
guestionnaire was devel oped and administered in order to obtain information for a comparative andyss
of trestment technologies. Results of this questionnaire dlowed development of aconsstent set of results
induding Ste conditions, sediment characteristics, target cleanup levels, treatment options, and cost
elements to eva uate sediment decontamination processes and vendors.

The vendor questionnairewasdivided into severd comparative categories. The mgor categoriesincluded:
Busnessinformation, Ability to Treat, Effectsof Sediment Characterigtics, Vendor Involvement, Process
Information, and Cost. These elements, as well as severd practicability criteria were gpplied to each
technology. In addition, DEP Solid Waste Management staff were consulted regarding specific case-
studiesand experiencein the gpplication of dternativetrestment technol ogiesto dredged materiad and other
media within the Commonwesdlth (see Appendix K for DEP comments and Section 4.5.4 below for
detailed screening).

4.5.3.1 Ability to Trest

The ability of the technology to treat the contaminants that may potentialy be present in the dredged
sediments such as metds, PAHS, PCBs, and TPH is a primary consderation in evauating trestment
technologies. The vendor was asked to categorize their technology for its ability to provide
immohbilization, remova, destruction, or no effect on the target contaminants. In addition, the typica
treatment efficiencies and operating ranges (i.e.,, low and high contaminant levels) were to be identified.
Specific individua contaminant exceptions within each of the four mgor contaminant groups were aso to
be identified in this section.

4.5.3.2 Effects of Sediment Characterigtics

This category contains information about the sengitivity of the treatment technology to variations in the
physical and chemica properties and characteristics of the dredged sediments. Requested information
included the maximum particle Sze accepted by the trestment system and the optimal solids content
recommended for the trestment system by the vendor. More detailed information was requested on the
effects of specific sediment characterigtics on the treatment technology. These characterigtics included
sandy, silty, clayey, low and high moisture content, low and high organic content, and high meta's content.
Choices provided for describing the effects of the sediment characteristics on the trestment technology
included favorable, no effect, impedes, or unknown.
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4.5.3.3 Process Information

This category contains information specific to the design and implementation of the vendor’ s technology.
The most critica piece of informationin this category isthe current scae of devel opment of the technology.
Choices included laboratory, pilot, or full/commercid scale. Thetotal number and Site-specific references
were requested of those vendors with full scale operations. Process-specific information requested
included pretreatment requirements, treetment batch size and trestment time, maximum system throughpui,
resduds generated (e.g., liquid, solid, gas, none), and residud disposa requirements. In addition, any
specid site- or process-pecific needs such as power, water, safety, or permitswereto beidentified inthis
section.  Other process-specific information included mobilization and demobilization times and layout
Space required.

4.5.3.4 Cost

The capabilities and costs of the treetment technology, in combination with the time required to process a
given volume of sediment (see throughput below), are akey condgderation in the selection of a sediment
decontamination method. The average cost of sediment decontamination technologies is rdatively high
ranging from $70 to $170 per cubic yard. In comparison, contaminated sediments from the BHNIP will
be disposed of in CAD cells within the footprint of the area to be dredged at an estimated disposa cost
of $36 per cubic yard.

4.5.3.5 Throughput

The vendor survey found that the trestment technologies generdly have low throughput ranging from 30
t0 2,000 cy per day. Thetreatment technologies eva uated for the BHNIP werergected partialy because
the low throughput would congtrain the viability of theproject. Throughput rates must be considered dong
with the number of days alowed for dredging and the volume of materia to be dredged. In Gloucester
Harbor, dredging isdlowed only inthe late fal and winter months to protect sendtive spawning activities.
There are approximately 100 working days (Monday through Friday) in any one dredging season. For a
project of 100,000 cy, 1,000 cy of sediment would need to be dredged each day. For smaller projects,
dower throughpuit rates could be adequate, but for large projects, dredging rates of 5,000 - 10,000 cy per
day aretypica. Ten of the vendors reported throughput rates equa to or greater than 1,000 cubic yards
per day, but the mgjority of processes have much lower throughput rates, in the hundreds of cubic yards

per day range.

4.5.3.6 Demondgtrated Success

The reaults of the vendor survey and pilot-scae testing for the Port of NY/NJ cast doubt on the assertion
that technologiesare not available and proven. The vendors surveyed reported an average of 32 reference
gtes for full-scde implementation, and approximately haf of the vendors reported 5 or more full-scde
implementations of their technology. However, the ability of atrestment system to handle widdy-varying
sediment and contaminant types remains a chalenging issue.

4.5.3.7 Logidics

The availability of space, utilities, time, and other logistics are Ste-gpecific issues not addressed in this
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report other than to mention the importance of consdering such issues.

4.5.3.8 Permitting | ssues

Two issues make permitting of trestment facilities particularly difficult in Massachusetts Sdesireams and
resduds management. Public concerns about Sdestreams such as gaseous emissions can bring
overwhdming opposition to thesiting of atreatment facility. Residuas management isdiscussed separatdy
below.

4.5.3.9 Resduds Management

The cogts incurred while managing resduds can eedily result in atrestment option that is not economicd.
Inthe best case, the residua s can potentially have acommercia vaueto hel p offset trestment costs. Based
on the documents contained in Appendix C, it appears that there is limited gpplicability of the following
residuas management options: landfill digposal, recycling aslandfill cover, and recyding asasphdt materid.
In addition, the uncertainties associated with the reuse option will greatly limit its applicability until
regulations/policies have been promulgated. Although 88% of the vendors claimed that the treated
sediments could be reused, it appears based on discussions of specifics with the vendors that many of the
potentid reuse options are fill conceptua and not actudly available.

4.5.4 Screening Results

The results of the dternative treetment technology inventory (presented below) were used to evaluate the
potentia for gpplication of these technologies to sediments to be dredged from the Gloucester Harbor.
The survey results are asfollows:

C 77% of the technologies are a the full scale/lcommercia scale of development;

C Vendors offering full scale/commercia technologies have an average of 32 reference sites per
vendor;

C Average throughput for al technologiesis 754 cubic yards/'day (838 tons/day);

C Average treatment cogts for al technologies range from $70 to $167 per cubic yard; and,

C The top 4 factors affecting price are: 1) quantity of sediments, 2) moisture content, 3) target
contaminant concentration, and 4) characteristics of sediments.

The following is a summary of the practicability of each technology for tresting UDM from Gloucester
Harbor. Table 4-3 summarizes each technology with respect to the screening factors described above.

4.5.4.1 Chdlation

This processis used mainly as ameans of controlling leaching of metas but it is not particularly effective
onorganic compoundsor dredged materia conssting of siltsand clays (which make up asignificant portion
of the sediments to be dredged from Gloucester Harbor). After chdation, metals leaching, even in
sediments containing relatively high heavy metal concentrations, istypicaly not aproblem following upland
diposa. Also, chdation is not effective in treating organic contaminants such as PAHs, which are
prevaent in Gloucester Harbor sediments. Chdlationisrdatively inexpensive compared to other treatment
technologies ($83/cy), but it requires extensive pretreatment and residua's management.
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Table 4-3: Summary of Treatment Technology Characteristics

Technology

Major Advantages

Major Disadvantages

Chdation

relatively moderate cost; excellent
for metal s treatment

not effective for organics

Chemica Reduction/Oxidation

effective for most organics and
inorganics

cost, ineffective for some PAHS,
potential toxic residuals

Dehalogenation

excellent removal efficiency for
PCBs and chlorinated pesticides

cost, ineffective for metals and
PAHSs

Funga Remediation

low technology requirements

low treatment efficiencies, cost

Incineration

high treatment efficiency

permitability, air emissions, cost

In-Situ Bioremediation

high treatment efficiency, relatively
low cost

long treatment time, not effective for
al organics

Pyrolysis

high treatment efficiency

requires low moisture content, cost,
permitability, air emissions

Slurry Bioreactor

effective for treating metals and
organics, contained within vessels

cost, ineffective for some organics
a low levels

Soil Washing

low technology, relatively low cost

not appropriate for siltsand clays

Solid Phase Bioremediation

Landfarming

Composting

In-Vessd Bioremediation

relatively low cost, low technology

relatively low cost, low technology

relatively low cost, low technology

good treatment efficiencies

slow process, large land area
requirement

slow process, large land area
requirement, metals not treated

slow process, large land area
requirement, low effectiveness for
PAHs

not effective for inorganics or
HMW PAHS, cost

Solidification/Stabilization

reusableresiduals (ie: as structural
fill), relatively moderate cost,
proven track-record for large UDM
volumes

ineffective for some organics

Thermal Desorption

high treatment efficiency

requires|ow moisture content, cost,
permitability, air emissions

Vitrification

high treatment efficiency

requires low moisture content, cost,
permitability, air emissions

Solvent Extraction

effective in treating organics

not effective for metals, possible
toxic residuals, not effective for
silts/clays

Key: HMW=
PAH=
PCB=

UDM=

High Molecular Weight
Polycyclic Aromatic Hydrocarbon
Polychlorinated Biphenyls

Unsuitable Dredge Material
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4.5.4.2 Chemica Reduction/Oxidation

This process is effective in removing inorganics and organics that are present in dredged materia.
Throughput (172 tons per hour) isrelatively high compared to other technologies, however, itscost is high
($232 per cy). For example, atypica marinadredging project containing 10,000 cy of UDM would cost
about $2.3 million for trestment alone. Removd rates of 90 - 95% have been reported. Full scale
operations have reported relatively low throughput rates of 200 tons/day.

4.5.4.3 Dehdogenation

Dehadogenation processes are engineered to destroy or remove some of the halogen atoms from
halogerated organic compounds such as PCBs, dioxins, furans, some solvents and some pesticides,
thereby rendering them lesstoxic. However, these are not the chemicals of concern in the mgority of the
Gloucester Harbor sediments.

4.5.4.4 Fungd Remediation

This remediation processisrdativey inefficient in its remediation capacity (50% removal). The process
iS not effective in treating heavy metd contaminants and its effectiveness in sdt-water media is poorly
known. In addition, the average cost is $215 per cy.

4.5.4.5 Incingration

Incineration is one of the most commonly-used remediation technologies. However, there are severd
disadvantages to this technology, particularly the air emissons generated from the process. Public
oppositiontoincineration hasbeen strong. A small portabletherma oxidizer was proposed to treat 30,000
cy of on-gte generated soils (contaminated with petroleum products only) a an isolated areaover amile
from the nearest resident near Logan Airport. Public opposition was so strong that the proposal was
withdrawn.

There are severa technica shortcomings aswell: heavy metds are not destroyed and may become more
leachable after incineration; the technology is not effective on high moisture content (like sediments); and,
gaseous discharges are created as anew contaminant pathway. The average cost isaso high at $243 per

oy.

4.5.4.6 In-Situ Bioremediation

I n-situ bioremediation technol ogies have been utilized in Massachusetts for trestment of oil and hazardous
materids at contaminated upland sitesand could potentidly be used for contaminated sediment if theintent
isto only remediate the sedimentsin-place. Thisis not the case for the DMMP as sediments need to be
removed to provide safe navigation. Therefore in-situ bioremediation techniques were not considered as
aviable dternative trestment technology. Ex-gtu bioremediation techniques involve subjecting the UDM
to bioremediation techniques a a remote location, following remova from the dredge site. Ex-Situ
bioremediation is consdered a viable dternative treatment technology. Funga remediation and various
s0lid phase bioremediation techniques were found to have potentia application for treetment of UDM and
are discussed individudly in this document.

GLOUCESTER HARBOR DMMP DEIR 4-35



SECTION 4.0- ALTERNATIVESANALYSIS

4.5.4.7 Pyrolyss

Pyrolyss is very smilar to incineration discussed above, except thet it is used to treat very high levels of
organics that are not conducive to conventiona incineration. Like incineration, low throughput rates and
high unit costs as with incineration are encountered with the use of pyrolyss.

4.5.4.8 Surry Bioresctor

This technology would require pre and post-trestment actions and extensive Sidestream controls. Also,
its effectiveness in treating low levels of organic contaminants is minima. Treatment and digposd of
wastewater from durry dewatering isaso required. The average cost of thistreatment system is$223/cy.

4.5.4.9 Soil Washing

Soil washing is one of the most common methods for trestment of dredged materid. It has been used in
the United States and is extensively used in Europe.  This technology involves two main stages; particle
separation, and, washing by water. Wash water amendments such as chelating agents, acidsor surfactants
can be added to the process to aid in contaminant removal, soil particle dispersal/separation, or both.
Despiteits red world usage for large volumes of dredged materia, soil washing is not effective in tregting
glt and clay sediments, which comprise the mgority of sedimentsto be dredged from Gloucester Harbor.
Sediments that contain ahigh sand fraction, such asthe Annisquam River Channd, could benefit from this
technology, but at a cost of $89 per cy.

45.4.10 Solid-Phase Bioremediation

This technology includes three basic categories of processes. landfarming, composting, and in-vess
bioremediaion. Landfarming and composting require large areas of land to be effective, because the
sediment requiresthinning and gpreading. Landfarming doesnot remediate metdsand isineffectivefor high
molecular weight PAHS, whichis one of the primary contaminant types in Gloucester Harbor sediments.
The same limitations are noted for compogting. At an average cost of $62 per cy, this is the least
complicated and among the least expensive of the treatment technologies.

In-vessal bioremediation is more than twice as expensive aslandfarming or composting becauseit involves
engineered tretment enclosures with leachate collection systems and aeration equipment. It too is not
effective in remediating metals and is only margindly effective in tregting high molecular weight PAHS.

45411 Solidification/Stabilizetion

Solidification is effective at immobilizing inorganic contaminants and is one of the most commonly used
remediation technologies. It has been used in New Jersey at severd shoreline dtes including a Stein
Elizabeth, where the treated dredged materid is being used as structurd fill for anew shopping mall.
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Solidification/Stabilizationtechnologies are potentialy viable treatment strategiesfor UDM. However, the
end product still requires proper disposal/reuse/recycling. That end product can be of asignificantly higher
volume than the origind dredged materid because of bulking and the amendments (fly ash, cement,
bentonite, lime) that are required to immobilize the contaminants and/or control pH, odor, and sulfide
reectivity.

Lime has been used as an additive to dredged materid to control nuisance odors and sulfide reactivity in
M assachusetts sediments that were dredged and then used asdaily or intermediate cover a landfills. This
was done on dredged sediments from the Centra Artery/Tunnd project in Boston.

These processes are dso relaively inexpensive compared to other trestment technologies. Average cost
is estimated at $99 per ¢y, athough the unit cost at the aforementioned New Jersey mall sitewas $56 per
cy (ECDC Ladlaw, 1998).

Solidification/Stabilizationtechnol ogies gppear to bethemost viable of dl availabletrestment technologies.
However, itsgpplicability to the DMMP dependson thelarge-scale demand for constructionfill. Currently,
thereis no large-scale demand for fill materid that cannot be supplied by upland sources. The costs for
upland fill materid are sgnificantly less than that of solidified dredged materid. If the demand for fill
materid increases over the next 20 years, and the supply of upland fill materid decreases, then
solidified/stabilized dredged materid could become a marketable, cost-competitive commodity.

45.4.12 Solvent Extraction

Thistechnology isamilar to, and could be used in conjunction with, soil washing technologiesto treet
contaminated sediments. However, it has adow production rate (37 tonsg/hr) and is expensive (average
cost $192 per cy). Its effectiveness in tregting organic contaminants such as PAHs, PCBs, petroleum
hydrocarbons and chlorinated solventsis good, but only for coarse grained materids such assand. This
precludes the use of this treatment srategy for Gloucester Harbor UDM the mgority of which is fine-
grained (slts and clays) sediment.

45.4.13 Therma Desorption

Thermd desorption is very smilar to incineration and pyrolyss and has many of the same characterigtic
(low throughput rates, high cost). Thistechnology isnot effective in destroying inorganics, such asmetas.
Off-gas from the process needs to be treated before release to the atmosphere.

4.54.14 Vitrification

Vitrificationisthe mogt effective treatment system availablefor treating amediathat containsawide variety
of contaminants, such asdredged material. Through exposureto 2,900EF hest, the soil/sediment ismelted
and converted into an oxide glass-like dag that would be suitable for landfilling or recyding. Vitrification,
however, is one of the most expensive treatment technologies at an average cost of $462 per cy.
Throughput rates are fairly high, with one full scale operation processing 1,500 tons/day.
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455 Summary of Alternative Treatment Technology Practicability

Alterndtive treatment technologies, unto themselves, do not offer any practicable solution to the
management of 330,000 cubic yardsof UDM from Gloucester Harbor. Thisisdueto severd factors, most
notably cost and theinability of Sting an acceptable dewatering facility. But the costsfor sometechnologies
such as solidification and landfarming, even though comparable to the cost of CAD disposa, do not
overcome the fact that there needs to be a permanent receiving site for the treated sediment. It is not
known at this time, whether treatment of the UDM would be required for disposa at the proposed
preferred upland sites. Therefore, more tests need to be conducted. The rationae for deeming the
dternative treatment technologies evduated in the Gloucester Harbor DMMP DEIR impracticable are
shown in Table 4-4.

Solidification/Stabilization and soil washing are the only forms of trestment that demondtrate potentia
feadhility for treatment of Gloucester Harbor UDM, but a recelving dSte, such as an indudtrid or
commercid development that requires large quantities of congtruction fill, would need to be identified.
Also, the treeted UDM must be competitively-priced with upland sources of fill materid in order for the
use of treatment technologies to bea practicable solution for the DMMP.  Currently, the supply of upland
fill materia exceedsthe demand for congtructionfill, and at amuch lower price (gpproximately $20/cy) than
that of even the lowest-priced trestment technology.

4.5.5.1 Potentia Future Alternatives

Alternative trestment technologies may prove viable for small projects, those that deal with unique and/or
specific type(s) of contaminant(s), or as an dement of alarger UDM management technique. Alternative
trestment technology isaragpidly growing and evolving fidd and it is very likely that as ongoing and future
pilot and demonstration projects occur, the universe of technically viable, cost-competitive, and permitable
dternatives will emerge.

For this reason, the DEIR carries forward al dternative treatment technologies as "potential future
dternatives’, and specifiesthrough theBUD and DON process, thevariousgenerd performance standards
which an dternative treatment technologies must meet to be serioudy considered as a practicable
dternative. This flexible approach will provide a basdine from which proponents of dternative trestment
technologies can develop and present specific, detailed proposals, and will dlow the State to focus its
reviewson potentialy practicable proposals. Thisapproachisbased onthe Boston Harbor EIR/EIS. The
DMMP will reevauate, on afive year cycle, the feasbility of aternative trestment technologies for UDM
in Gloucester Harbor and other harbors throughout the Commonwedlth.
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Table 4-4: Reasons Why Alternative Treatment Technologies were Deemed Impracticable

Technology Rationale

Chdation Inability to treat PAHS, sidestream wastes, high cost

Chemical Reduction/Oxidation | Inability to treat metals and PAHS, sidestream wastes, high cost

Dehalogenation Inability to treat metals and PAHS, sidestream wastes, high cost

Fungd Remediation Inability to treat metds, low remova efficiencies, high cost

Incineration Inability to treat metals, Sidestream wastes, high costs, permitting
difficulties

In-Situ Bioremediation Inability to treat PAHS, sidestream wastes, limited temp. range

Pyrolysis Inability to treat metals, sidestream wastes, low sediment moisture

content required, high cost, permitting difficulties

Slurry Bioreactor Inability to treat metals, sidestream wastes, dewatering required
after treatment, high cost

Soil Washing Marginally effective for clay and silt sediments, dewatering after
treatment required, high cost

Solid-Phase Bioremediation

Landfarming Inability to treat metals and PAHS, not suited for cold climates,
ineffective on PCBs, sidestream wastes, space intensive, long
duration

Composting Inability to treat metals, space intensive, sidestream wastes,

guestionable effectiveness PAHs and PCBs, high cost

In-Vessel Bioremediation Inability to treat metals, Sidestream wastes, questionable
effectiveness high molecular weight PAHs and highly chlorinated
PCBs, high costs

Solidification/Stabilization Find product volume significantly larger than origina dredged
material, market demand, high costs

Solvent Extraction Inability to treat metals, sidestream wastes, dewatering after
treatment required, low effectiveness for silt and clay sediments,
high cost

Thermal Desorption Inability to treat metals, Sidestream wastes, low sediment moisture
content required, long processing time for clay and silty sediments,
high cost

Vitrification Sidestream wastes, long processing time, extremely high cost
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4.6  Dewatering Site Selection

Inorder to consider upland disposal/reuse asaviable option for the disposal of dredged material, adequate
land areais required to accommodate the processto prepare dredged materid for final disposal or reuse.
A dteor seriesof Sitesisneeded to process and dewater dredged material to reduce the moisture content
before trandfer to an upland disposdl or reuse ste. As part of the DMMP DEIR process of exploring
potential disposal options, harbor-sdeand upland siterequirementswereexaminedfor transferring dredged
meaterid from the marine environment to the upland environment for fina disposd/reuse.

4.6.1 Screening Process

An initid windshield survey of waterfront accessible areas throughout the south side of Cape Ann, from
Rockport to Manchester By-the-Sea, was conducted to produce a list of potentiad dewatering Sites.
Dewatering Site criteriasuch as size, topography and accessibility were the main factors consdered during
the initid windshied survey. The potentid dewatering Sites produced during the initid windshidd survey
were examined againgt specific screening factors so that feasible dewatering Ste dternatives could be
identified. Input from loca municipd officasand the Gloucester Harbor Dredging Subcommittee were
aso incorporated into the search for dewatering Sites.

The DMMP dewatering screening process is atwo tier process involving the firg tier or initia screening
of exclusionary stefactorsand asecond tier screening of discretionary factors. Theexclusonary factors
only apply to the harbor-sde site requirements, al other criteria are discretionary.  The harbor-side
requirements are exclusonary because, being the firg link in the “dewatering/upland disposal  process
tran’, dewatering is the limiting factor for consderation of upland disposd. Thus, if a harbor-side site
meeting the minimum requirements for dewatering could not be located, then upland disposa options are
not feasible,

4.6.2 Screening Factors
The exclusonary factorsfor first tier dewatering process screening are described below:

D-1. Proximity to Dredging Site - Located within 10 miles of dredging projects. A typica scow (2,000
to 4,000 cy capacity) would be filled within about 2 hours at the dredge Site. Scowstypicaly travel at a
speed of 5 miles per hour and, therefore, would take 2 hoursto arrive at adewatering Ste 10 milesaway.
Another 2 hourswould be required for off-loading and another 2 hoursfor transit back to the dredge Site.
The total time eagpsed for this process would be about 8 hours, a norma working day.

D-2. Pier Requirements - Pier or bulkhead with a minimum length of 120 feet. The harbor-sde Ste
adjacent to the pier must be adequately sized to provide an off-loading area and be capable of
accommodating two way truck traffic. An area that does not have a pier/bulkhead was consdered if
construction of atemporary structure would be practicable.

4-40 GLOUCESTER HARBOR DMMP DEIR



SECTION 4.0- ALTERNATIVESANALYSIS

D-3. Water Depth - The pier must have aminimum water depth of 12 feet during dl tides. If an areais
shdlower than 12 feet, but has other pogtive attributes which could makeit asuitable dewatering Ste, then
the ste may be consdered. This would be possible only if minima dredging is required to obtain the

necessary water depth.

D-4. Dewatering Area - A minimum area of 3.2 acres is needed to provide for a diked dewatering
facility for 210,000 cy project (Figure4-5). Thisincludesadequate areato alow the trestment of effluent
and/or connection to local sawer system.

Second tier discretionary screening factors include the following:

D-5. Timing/Availability - The Ste (or Stes) must be available for the time frame required by the
particular dredging project(s) to process dredged materid.

D-6 - Accessto Trangportation Network - The Ste(s) should be located in an area that has adequate
land-side access provided by the exigting transportation network. Sites requiring minor upgrading, such
as re-paving or congtructing a temporary access road may be considered, provided the connecting
transportation network is adeguate to accommodate the trucking needs associ ated with the transportation
of dredged materid.

D-7. Haul Routes - Sdected haul routes should avoid latera or vertica obstructions or any other
restrictions. Evauation of sengitive receptors passed on the haul route should be considered. Other
potentid logistica problems/conflicts that might be encountered accessing a Ste should dso be identified.

D-8. Present Habitat Types - Stes shall be evduated for genera vegetation cover, presence of
wetlands, rare plant/wildlife habitat, and the surrounding landscape.

D-9. Exiging Terrain (suitability to diking) - Site examination to determine potentia for dike
congtruction.

D-10. Flood Plains - Nationa Flood Insurance Program, Flood Insurance Rate Mapswill be consulted
for eech Steto determineif agteisin or partidly in adesignated flood plain.

D-11. Agricultural Use - Determination of prime agricultura soils on the Site.

D-12. Surrounding Land Use- Evauation of adjacent ownership, present and projected land use.
Sites located in industriad or commercia areas are preferred over Stes in or adjacent to residentia or
recregtional aress.

D-13. Odor s/Dust/NoiseReceptor s - Eva uation of potential impactsand distanceto sensitivereceptors
of odors, dust and noise from dewatering process methods sdected. Sites at a distance from sengtive
receptors are preferred over Sites adjacent to sengitive receptors.
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D-14. Consistency with Port Plan - Each proposed ste was reviewed for consistency with the
Gloucester Harbor Plan, specifically to determine whether the Ste(s) enhance(s) the vaues articulated in
the Plan and conform to projected Site-specific uses. Thiscriteriaisonly applicableto potentid dewatering
gtesidentified within the municipal boundary of Glouceser.

D-15. Local, Regional, State Plans - Evauation of consstency with Loca, Regiond and State long-
range plans.

D-16. Ability to Obtain Permits - Likelihood of locd, state, and federal regulatory approva.

D-17. Cost - The cost of the construction, operation, and restoration of the site was calculated for
comparative purposes.

4.6.3 Screening Results

A total of 37 candidate dewatering sites were identified (Figure 4-10), including 31 candidate Steswithin
or near Gloucester Harbor. Dewatering sites from Rockport in the east to Manchester By-the-Seato the
west were identified, with amgority of the potentid Stesin Gloucester.

All Steswere subject to awindshied survey and review of existing information. Each deweatering Stewas
evauated againg the evauation factors listed above, and this information was recorded on data sheets
(Figure 4-11) for each Ste. The dewatering Ste screening evaluation is summarized below.

4.6.3.1 Exdusionary Screening

A drrict interpretation of the exclusonary screening criteriaresulted in al candidate Sites failing the screen.
Twenty-seven (27) stes were eiminated because they did not meet the minimum Sze criteria The
remaining 10 sites had one or more of the following congraints: required access dredging (9 sites); had no
exiding piersor bulkheadslocated on-gte (same nine Sites); and/or, had use conflicts (one Site). However,
the Cape Ann Forge site was further considered due to its proximity to the dredging aress, the fact that it
was a former indudtrid Ste, and that Site dewatering operations could have little aesthetic or land use
impacts to the Site and adjacent areas.

4.6.3.2 Discretionary Screening

The Cape Ann Forge Site, (the sole Site to survive the exclusonary screen, Figure 4-12) was eiminated
as acandidate dewatering Sitein the discretionary screening phase. Thiswas based largely on the fact that
exiging shellfish resources adong the Annisquam River could be impacted by both temporary pier
congtruction activity a Cape Ann Forge, and by access dredging activity dong the Annisquam River
Channd. The potential impact to the shellfish resources aong the Annisquam River was considered
ggnificant ance consderable effort has been spent to restore this resource to the Annisquam River over
the years. Another issueraised included potential scow or bargetravel limitations posed by crossing under
the bridge structures over the Annisquam River.
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Figure 4-10: Candidate Dewatering Sites
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| DEWATERING SITE SCREENING ]
{ SITE LOCATION 1. . |
HARROR: : | SITE NAME:
CITY/TOWN: Lynn SITE ADDRESS:
GENERAL DESCRIPTION:
| SITE CHARACTERISTICS ] |

Proximity to Dredging Site (D-1%
Miles from Dredging Prajects

Cornmanis:

Pier Requirements (D-2): '
[ength (Fgef) Able o Accommeodate Two Way Truck Traffic

Foseible to ercate Pier:

Water Drepth (B-3):.
- Minimurn Water Depth (Feet)

Possible to dredge to 12 feet:

Dewatering Area (D-4)
Aren (Acres) Dewatering Method

|. Commanis:

Timing / Availahility (D-5);

Availability Time Frame Crwynership
~_Access to Transportation (D-4):

Proximity to Highways {Milzs) Proximity to Rail (viles)

Cormmznis;

Dredged Material Haul Roate (P-T):
Restrictions Obstructions Sensitive Receptors

Commenis:

Figure4-11: Example of Dewatering Site Data Sheet
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Present Habitat Types (D-8):
Stmmary Hyper

Swccessionat Stage (D-8.a):
Distwrbance {degree) (D-8.0):
Plant/Animal Diversity (D-8.¢); ;
Plant/ Animal Integrity (D-8.d): ; . 1 -
Luudscape Position (D-8.e) ' !
Wildlife Fanction/Use ¢D-8.0:

Existing Terrain - suitability for diking (D-9):
Topographieal Characreristics Commernts

Flood Plaing (100 year) {D-10):
' %o Coverage Comments

_Agricultural Use (D-11):
Description : Comments

Surrw—uding Land {B-12):
Existing Land Use Projected Land Use

Comtments!

OdorMust/Noise Receptors {D-13):
Name/Description Distance Commenis

Consistency with Port Plao (D-14}:
o Congistaney with Stated Goals Relationship to Preferred Alternativa

RS

Local, Regional, State Plans (D-15):
Local Fegional State

Crontrenis:

Abllity to Obtain Permit {D-16):

Consistency with Federal Regulatioms Conststency with State Begulations
Comments:
Cost (D-17:
Construction Operaticn Bestoration
Approx '

Figure4-11: Example of Dewatering Site Data Sheet (Continued)
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Cape Ann Forge Site
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Figure4-12. Cape Ann Forge Site
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The dredging/dewatering/upland disposal processisadynamic one, with numerousvariablesthat can affect
each element of the process. The Sze of the dewatering site will dictate the dredging rate (throughput).
Larger dewatering sites can accommodate higher dredging rates. The dredging rate could be increased
if the dredged materia can be dewatered more quickly than expected, thereby dlowing for removal of piles
to the upland site to make room for new dredged materid. So as described above, it is clear that the
dterationof any of thekey variables (dredging rate, pile height, dewatering areas ze and configuration) can
sgnificantly affect the entire dredging/dewatering/upland disposal operation. Addressing the dewatering
congraints would be required prior to selection of an upland disposal Site or dternative trestment
technology as a Preferred Alternative for the DMMP.

Use of the Cape Ann Forge Site as a dewatering Siteillustrates this concept: Use of thisstewould require
congtruction of atemporary pier. Access and maintenance dredging of the Annisgquam River Channd
would aso be required to provide unimpeded access to the pier under al tidal conditions for a 3,000 cy
barge. The potentiad impactsto existing shellfish resources associated with these activitieswould need to
be avoided, minimized or mitigated to the satisfaction of shellfish protection proponents and appropriate
regulators.
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4.7  Upland Disposal/Reuse Alter natives
4.7.1 Screening Process

The purpose of the upland disposa Ste screening process is to identify Stes where disposa of dredged
materid would be feasble and be the leest environmentadly damaging to the natura and human
environment. This was accomplished by employing a tiered screening process depicted in Figure 4-7.
The screening follows the guiddines of 40 CFR Part 230, established under Section 404(b)(1) of the
Clean Water Act (CWA) and complies with 310 CMR 16.00 (Site Suitability Regulations) for dredged
materials classified as solid waste by DEP (MDPW, 1990).

Thefirg tier involved the establishment of aZone of Siting Feasibility (ZSF), which determined the generd
area that was to be studied for dite selection. The ZSF was established based upon a reasonable truck
travel distance from Gloucester Harbor. A 50-mile ZSF (Figure 4-13) was established becauseit isthe
maximum distance a truck could trave to and from the dewatering site in a norma 8-hour working day.
Thisincluded thetime for loading and offloading at the dewatering site and disposa Site, respectively. The
upland ZSF includes: most of eastern and southeastern Massachusetts, extending as far west in centrd
M assachusetts as|-495;and most of the New Hampshire coastlineto thenorth. Commercid landfillswithin
these gates were dso investigated.

The universe of upland dtes was compiled from the following sources, including severd previous Sting
studies that have been conducted for dredged materid disposa and disposal/reuse of other materids:

Boston Harbor Navigation Improvement Project

Centrd Artery/Tunnel Project

MWRA Residuas Management Fecility Plan

DEP Active Municipa Solid Wagte Landfills and Active Demoalition Landfillsin Massachusetts
DEP Inactive or Closed Solid Waste Landfills in Massachusetts

Massachusetts Divison of Capitad Asset Management Inventory of State-Owned Properties
Ligs of active landfillsin Connecticut, Maine, New Hampshire and Rhode Idand

Mestings and conversations with locdl, state and federa agencies

Requests for Expressions of Interest in magor newspapers

Requests for Expressons of Interest mailed to every municipdity within the ZSF

[ep BN er BN o> BN o> I o> BN o> BN b I o> B o> B @]

This compilation resulted in a universe of 1,123 steswithin the ZSF. These Stes were then subjected to
afeaghbility screen, where sitesthat were smdler than the minimum size required to accommodate acertain
volume of dredged materid were diminated.
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Figure 4-13. Upland Zone of Siting Feasihility
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The criteriafor determining the minimum disposa Site Sze was based upon two primary factors:

1) the minimum area required to accommodate 10,000 cy of dredged materid; and, 2) setback distances
for solid waste management facilities as specified in the Massachusetts DEP Solid Waste Management
Regulaions at 310 CMR 19.000. The 10,000 cy minimum volumewas selected becauseit isthethreshold
for triggering environmental review under MEPA and it is a volume that is typica of smdler marina
dredging projects adong the North Shore. A 500-foot buffer distance from the potential disposal areato
adjacent properties was assumed as per DEP regulations. Thisresulted in aminimum disposal areaof 25
acres. Any of the 1,123 sitesless than 25 acresin Szewereeliminated. There were 270 Stesdiminated
based upon this criteria, leaving 853 remaining candidate Sites.

The candidate Steswere screened through aseries of exclusonary criteriathat examined factorsthat would
essentialy prohibit upland disposa based upon state or federd law or regulation. The close proximity to
drinking water supplies, isan example of an exclusonary criteriawhich, would precludestheareafrom use
asadisposd dte. After gpplying thefive exclusonary criteria(discussed in Section4.7.2.1) 837 additiond
stes were diminated, leaving 9 potentid dternativeswithin the 50-mile ZSF. Two additiond Steslocated
just outsde the ZSF were added because one is an active landfill and the other, athough inactive, has
accepted dredged materid inthe recent past. Therefore, 11 potentia dternatives are carried forward for
further andyss

The potentid aternatives were then evauated based upon a set of secondary or discretionary criteria,
condgting of 15 factors that could affect the feasibility and potentia impacts of a disposd ste. These
factors are shown in the upland site data sheets (Figure 4-14) and are described in Section 4.7.2.1.

Each of the potentid dternative stes(Figure4-15) werethen compared, relative to one another, usng the
discretionary criteria. Findly, DEP policies and regulations rel ated to waste disposal were applied to the
set of potentid dternativesto determine the rdative feasibility of each Ste for accepting dredged materid.

4.7.2 Screening Factors

In concluson, after stes were eliminated based upon Sze and capacity in the feashility screen , the
candidate Sites were then screened using a st of exclusonary criteria. The potentia Sites till remaining
after these two initid screening processes were then evauated using a set of discretionary criteria, which
included the feasibility of obtaining gpprovas for these stes based upon existing DEP policies and
regulations regarding waste managemern.
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UPLAND DISPOSAL SITE SCREENING 1]
. SITE LOCATION _ - !
HARBOR: . SITE NAME:
SITE COORDINATES:

[ PHYSICAL CHARACTERISTICS

THsposad Type(sh:

Potential Capacity {cy x10°):

Present Land Uise:

Adjacent Land Use {U-15):

Physical Ares of Impact (acres) (U-0):

Site Aceeasibility (U-§):

Route Distanee Logistics .
[Including time of transport, road types, rehandling,
and storage] ;

~ Trucking Limiiations;

.-

Duration of Potential, Adverse Long-term Impaciz (U-10);
Duiration Severity Comments

Existing Terrain (U-12):

Topogaphical Comments I
Charncreristics . |
L [Including suitability for diking) !
‘DESIGN CHARACTERISTICS : ]

Ability to Obtain Permit {U-19):
Consistency with Federal Regulations Consistency with State Reguiations

W=

Risk of Containment Facility Failure {U-16):
GQeotechmical Stuability . Foundation Stability Comments

- r——

‘Consistency with Local, Regional, and State Plans (U-18): :
Values ' SHe-specific Uses

Figure4-14: Example of Upland Disposa Site Data Sheet
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Estimated 20 yeur Cost (U-20): : -
Construction - Mamtenance . Monitoring

| EXCLUSIONARY USE FACTORS | - ' |

" Critical Hubitat for Federal or State, Rarc and Endangered Species (U-1):

Species [ Designation (S/F) Habitat Usz Seasonality
[Breeding/Resident
Migraton/Habitst]

Historic/ Archeological Sites or Districts {U-2):
Type of Site Signifieance of Features .

Brinking Water Supply — Groundwater {U-3):
| Zone 1l U ; Sale Source Aquifer [

Drinking Water Supply — Sarfacewater (U-d)

More than 0.5 Miles Comments
Upgradient nearest sourge-
Natienal Seashore {U-5.a): : _
_Name Distance Comments - ]

]

Wilderness Area (U-5.b);
Name Distance L'ype Comments

ACEC"s (Areas of Critical Coneern) (U-5.c): ;
Name Dristance Type Comments

Figure 4-14: Example of Upland Disposa Site Data Sheet (continued)
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DISCRETIONARY USE FACTORS

Groundwater — General (U-6):

‘Depth ta Groundwater

e

Cominents

Surface Water - Rivers (U-T.a):

Name Distance

Potential for Water Quality Degradation

Surface Water - Wetlands {U-7.b):

Name Distancq

Potential for Water Duality Degradation

Flood Plainy (UU-13):

Percent Coverage, 100 year

Comments

Agriculiural Use (U-14):

Dercriptinn

Commernts

OdorDust/Noise Receptors (U-1Tk

Name/Description Distance

Comments

[ BIOLOGICAL USE FACTORS _

Present Habitat Tvpes (U-11):
Surrmmary Dyvpe:

Hecovery Potential:

Successional Stage (V-11.a)
Disturbance {degree) {U-11.h):
Plant/Animal Diversity (U-11.c):
Plant/Animal Integrity (U-11.d);
Landscape Position {U-11.e)
Wildlife Function/Use (T1-11.1):

Figure 4-14: Example of Upland Disposa Site Data Sheet (continued)
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4.7.2.1 Exclusonary Factors

The following exclusonary factorswere gpplied to those Stes 25 acresin Sze or gregte, i.e. the candidate

disposd stes:

U-1. Threatened and Endangered Species- (Critica habitat or resource-use area for federa or state
listed threatened or endangered species or species of specia concern) - The locationsof the Stesidentified
intheinitial screening wereidentified in the Massachusetts Naturd Heritage Atlaswhich utilizesinformation
from the USFWS to map and list these state and federd species.

U-2. Historic/Archeological Sitesor Districts - The teswereevauated for potentia cultura resource
congtraints through consultation with the Massachusetts Historicd  Commission and review of any locd,
State or National designations for the Site.

U-3. Drinking Water Supply - Groundwater - Sites were evauated for proximity to an area with
groundwater with Zone 11 or 111 designation (DEP) and Sole Source Aquifer (SSA) designation (EPA).
Under 310 CMR 22.00, local zoning regulations are required to prohibit certain land uses, including
landfills, from being sted within Zone Il and 111 wellhead protection areas. Under 310 CMR, thereare
alowancefor variancesfrom these drict land use control s depending on avariety of factorsincluding water
supply status (public or private), population served, and frequency of use. Also, there are a range of
setback consderations that could affect the feasibility of gting alandfill. For a macroscde study such as
this upland disposa analys's, these potentid variables were not factored into theandysis, therefore, areas
withaZonell or |11 designation were excluded from Sting a dredged materid disposd facility.

A SSA isan aguifer designated by the United States EPA asthe sole or principa source of drinking water
for agiven aguifer service areaand which isneeded to supply 50% or more of the drinking water from that
areaand for whichthereareno reasonably availabledternative sourcesif that agquifer became contaminated
(United States Environmenta Protection Agency, 2000).

U-4. Drinking Water Supply - Surface Water - Sites were evauated for proximity to public drinking
water supplies, location within one-haf mile upgradient of a surface water supply, potentia pollutant
pathways to awater supply, and potential for water quality degradation.

U-5. Land Designation

U.5.a- National Seashor e - Siteswereevauated for federa designation asaNationa Seashore.
Massachusetts Solid Waste Regulations, 310 CMR 19.000, prohibit placement of unsuitable
materia in adesgnated National Seashore area.

U.5.b - Wilderness Area- Siteswere evaluated for federal designation as a Wilderness Area
Massachusetts Solid Waste Regulations, 310 CMR 19.000, prohibit placement of unsuitable
materid in a designated Wilderness Area.
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U.5.c - Area of Critical Environmental Concern (ACEC) - Sites were evaluated for State
designation as an Area of Criticad Environmental Concern (ACEC). ACECsareareascontaining
concentrations of highly significant environmenta resourcesthat have been formaly designated by
the Commonwedlth’s Secretary of Environmenta Affairsfor preservation and enhancement of the
land’ snatura assets(M assachusetts Department of Environmenta Management, 2000) (301CMR
12.00). Massachusetts Solid Waste Regulations, 310 CMR 19.000, prohibit placement of
unsuitable materid in an ACEC.

4.7.2.2 Discretionary Factors

The following discretionary factors were used to evauate the 11 potential upland disposa Sites that
survived the exclusonary criteria screening process.

U-6. Groundwater - General - Evduation of thetypesof aguifersinthevicinity and depth to groundwater
a the ste.

U-7. Surface Water Quality

U.7.a- Water Bodiesand Rivers - Evauation of thestes setback (distance of thestefrom the

shoreline) from waterbodies and rivers.
U.7.b - Wetlands - Evauation of setback of stes from wetland resource aress.

U-8. Site Accessibility - Description of the most practical route to trangport dredged materid to the
disposd gte, including any potentid logistical problems that might be encountered during use or
construction of the proposed Site. Sites should be directly accessible from aregiond highway, have aral
or navigable waterway nearby, have a loca access route that does not include latera or vertica
obstructions or restrictions, and have aloca access route that does not pass by sensitive receptors.

U-9. Physical Area of Impact - Evauation of the amount of land area in acres that would be directly
affected by disposd activities.

U-10. Duration of Potential, Adverse Impacts - Estimation of recovery time based on the type of
disposal and present site conditions.

U-11. Present Habitat Types

U-11.a - Successional Stage - Evauation of vegetation stage (e.g., forest, grass) and whether
wetlands were present.

U-11.b- Degree of Distur bance - Evauation of thevisud evidence of sitedisturbance, including
physical disruptions such as land clearing or development; and ephemera disturbances such as
noise or temporary land usage.

U-11.c - Diversity of Plant and Animal Species - Evaduation of the type and amount of
vegetative cover to estimate speciesdiversty, highlighting the presence of wetlands on or adjacent
to the site, and congdering influence of topography and soil types.
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U-11.d - Integrity of Plant and Animal Communities - An evauation of the plant and animal
community integrity by consdering the degree of disturbance that the site and the surrounding
landscape conditions, and their potentia impact on the habitat and species of nativefloraand fauna
at the site.

U-11.f - Wildlife Function - Assessment of wildlife value by considering degree of disturbance
and landscape position as well as the presence of breeding, feeding, resting/roosting aress,
presence or connectivity to dispersal areas, presence of food and cover, and other wildlife
attributes.

U-12. Exigting Terrain (suitability for diking) - Determination of ability to congtruct a dike around
disposed sediment in light of exigting terrain.

U-13. Flood Plains - Determination whether dite is within or partidly within a designated floodplain,
consulting National Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRMS).

U-14. Agricultural Use - Determination of prime agricultural soils on or near the Ste.
U-15. Adjacent Land Use - Evauation of adjacent ownership, present and projected land use.

U-16. Risk of Containment Facility Failure - Review of characteristics and engineering requirements
for each Site to assess the potentia stability of materid disposed of at the Ste.

U-17. Odors/ Dust / Noise - Evauation based on proximity of odors, dust and noise generated on-site
to sengtive receptors such asresidentia areas, schools, cemeteries, etc.

U-18. Local, Regional, State Plans - Evauation of congstency with locd, regiona and state long range
plans.

U-19. Ability to Obtain Permits - Evauation of likelihood of locd, sate, and federd regulatory approva.

U-20. Cost - Estimation of comparative costs for congtruction, maintenance, and monitoring of proposed
gtes.

GLOUCESTER HARBOR DMMP DEIR 4 -57



SECTION 4.0- ALTERNATIVESANALYSIS

Table 4-4: Summary of Exclusionary (E) and Discretionary (D) Screening Factorsfor Upland Disposal/Reuse

SCREENING FACTORS

EVALUATION CRITERIA

GOAL

PRE-SCREENING

Geographic Area 50-mile radius; Beyond MA state | Maximize proximity to dredging activity
boundaries, only commercial
opportunities were considered

Capacity >10,000 c.y Maximize capacity

INITIAL SCREENING (E)

U-1. Rare and Endangered Species
310 CMR 16.00, 19.00

Rare or endangered species habitat

Avoid rare or endangered species
habitat

U-2. Historical/Archaeological Sites
310 CMR 16.00, 19.000

Presence of Local, State, or National
Historic Site

Avoid Local, State, or National Historic
Sites

U-3. Drinking Water
Groundwater
310 CMR 16.00, 19.000, 22.21

Supply -

Proximity to Zone |l and Sole Source
Aquifer

Avoidance of Zone Il and Sole Source
Aquifer

U-4. Drinking Water Supply - Surface
Water
310 CMR 16.00, 19.000, 22.21

Sethack greater than¥2mileup gradient of
water supply

Beyond %2 mile upgradient

U-5. Land Designation
U-5.a- National Seashore

E - 310 CMR 16.00, 19.000
U-5.b - Wilderness Area

E - 310 CMR 16.00, 19.000
U-5.c - Area of Ciritical

National Sea Shore Designation
(Federal)

Wilderness Area Designation (Federal)

Avoid designated sites.
Avoid designated sites.

Avoid designated sites.

D

Environmental Concern(ACEC) ACEC Designation (State)

E - 310 CMR 12.00, 16.00, 19.000

SECOND TIER SCREENING (D)

U-6. Groundwater - General Depth to groundwater Maximize separation distance

U-7. Surface Water

U-7.a - Water Bodies and
Rivers
D

U-7.b - Wetlands
D

Setback from river, water quality
degradation

Setback from wetland, water quality
degradation

Protect river quality

Protect wetland quality

U-8. Site Accessibility
D

Trucking limitations, length, time to
transport, road types, re-handling,
storage

Minimize disruptions
Maximize efficiency
Reduce risks of re-handling

U-9. Physical Area of I mpact
D

Size of area affected

Minimize area adversely affected

U-10. Potential Adverse Long-term
Impacts

Time, severity, recovery period

Minimize impacts
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Table 4-4: Summary of Exclusionary (E) and Discretionary Screening Factors for Upland Disposal/Reuse

(Continued)

SCREENING FACTORS

EVALUATION CRITERIA

GOAL

U-11. Present Habitat Types

D U-1l.a- Successional Stage

D U-11.b- Disturbance (degree)

D U-1l1.c- Plant/Animal
Diversity

D U-11.d- Plant/Animal
Integrity

D U-1l.e- Landscape Position

D U-11.f - Wildlife Function
/Use

Existing conditions

Existing conditions

Existing conditions

Existing conditions

Existing conditions

Existing conditions

Long-term protection of advanced stage
or climax communities and utility over
pioneers

Long-term protection of undisturbed
sites or sites with least disturbance

Long-term protection of siteswith
greatest diversity.

Long-term protection of siteswith
stable populations of native, non-
invasive and diverse floraand fauna

Assure long-term compatibility with
adjacent environment types and land
use

Long-term protection of sites which
support the greatest number of critical
life functions

U-12. Existing Terrain
D

Existing terrain suitable for diking

Maximizelong-term secure containment

U-13. Flood Plains
D

Avoid impacting flood plain

Retain flood storage capacity

U-14. Agricultural Use
D

Existence of prime agricultural soils/
agricultural use

Avoid impacting resources

U-15. Adjacent Land Use

Ownership, present and projected use

Maximize long-term retention of
greenspace/retain long-term availability

U-16. Facility Failure
D

Geotechnical stability, foundation
stability

M aximize stability/containment of
material

U-17. Odors/ Dust / Noise
D

Proximity to receptors of odors, dust
and noise.

Maximize distance to receptors

U-18. Local, Regional, State Plans
D

Consistency with applicable plans

Avoid conflict with long range plans

U-19. Ability to Obtain Permit
D

Likelihood of obtaining local, state, and
federal approvals

High probability of obtaining necessary
approvals

U-20. Cost
D

Estimated 20-year cost of construction,
maintenance, monitoring

Minimize long-term costs.
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4.7.3 Screening Results

Using the methodology and criteria described above, theinitid screening narrowed the universe of Stes.
Thisinitid screening of the Massachusetts sites was conducted using the following reference sources:

Massachusetts Geologica Information Systems (MassGIS),

United States Geologic Survey Topographic Maps,

Massachusetts Nationd Heritage Atlas,

Massachusetts Historic Commission maps,

Bureau of Waste Site Cleanup Sites Transition and Reportable Releases Lids,
Information gathered in previous reports and databases, and

Information obtained about Stes within the municipd limits of the harbors at meetings with
town officids

DO OO OO

Over 1,000 steswithin Massachusetts had exclusonary condraints, causing them to be diminated. Table
4-5 summarizesthe results of theinitid screening.

Theremaining 11 Stes ether did not have exclusonary condraints or were active commercid landfills or
contaminated sediment treatment facilities and therefore could potentidly be used as a disposdl Ste for
dredged material.

Because the 50-mile ZSF extended into portions of New Hampshire, active commercid landfillswithin this
statewereconddered. Thereareno activecommercid landfillsin New Hampshire within the ZSF, however
the Waste Management Turnkey facility in Rochester, NH has expressed interest in accepting UDM from
Gloucester Harbor for use as grading/shaping materid. This facility is about 80 miles from Gloucester. It
has three landfills; two are closed and the third is in the process of being capped. The fourth will be
constructed to take material until 2002. The rate of disposal at the 3¢ and 4" is 750,000 - 900,000
tons/year. UDM may be suitable asinterna dope cover. Under New Hampshire regulations, out-of-state
materid that has been rgected for disposa within the state of orgin cannot be accepted at the facility.
Additiond testing would be needed on the UDM to determine its acceptability for landfill disposdl.

Waste Management aso operates the Crossroads facility in Norridgewak, ME. Thislandfill islicensesto
accept dredged materid, but it is about 190 miles from Gloucester Harbor.

4 -60 GLOUCESTER HARBOR DMMP DEIR



SECTION 4.0- ALTERNATIVESANALYSIS

Table 4-5: DMMP Upland Disposal Site Exclusionary Screening Summary

Site Sources:| Active Planning| Inactive UR Total
Landfills | BHNIP [CA/T | DCAM | Depts. |Landfillsf RMFP [Parcel| Sites
s
Candidate Sites 37 12 6 380 3 368 312 5 1,123
Sites Failing Exclusionary
Criteria:
Capacity/Status 25 4 0 11 0 162(2) 67 1 270(2)
Rare and Endangered Species 0 0 0 37 0 23 21 0 81(1)
Zone Il Aquifer 1 2 1 19 0 30 71 0 124
Sole Source Aquifer 2 0 1 4 0 17 15 0 39
Surface Water Source 0 0 0 2 0 9 5 0 16
National/Historical Monument 2(1 0 0 11 1 62 (1) 68 0 144 (2)
Nationa Seashore 0 0 0 0 0 0 0 0 0
Wilderness Area 1 1(1) 1 280 11 37(Y 59 2 382(3)
ACEC 0 2 0 31 0 15 14 2 64
21E Site 30 2 3 4 0@ 16 (1) 13 0 41 (3)
Screened by Agency Action 2 1 1 0 0 56 16 0 76
Sites Eliminated 35 101 6 378 2(1 362(4) 309 5 1107 (7)
Potential Alternatives:
in Massachusetts® 2 2 0 2 1 6 3 0 16
outside Gloucester ZSF -7
outside ZSF but considered +2
within Gloucester ZSF 11

Notes:

1 Sitesin parentheses failed the exclusionary screening, but were not eliminated because of their potential as disposal sites.

2. Some sites failed more than one criterion.

3. A sitewould fail due to capacity/statusif: siteis smaller than 25 acres, site has capacity less than 10,000 cu yd, siteistoo
narrow to accommodate landfill construction, site has been developed (e.g. residences, industrial park, highway), landfill is
closed and capped, landfill only accepts MSW, or siteis no longer part of database that included it in thislist.

4, Within the overlapping ZSFs of MA North Shore and South Shore Harbors.

Site Sour ces:

Active Landfills- Active MSW Landfills and Active Demolition Landfillsin Massachusetts (DEP, April 1998), Connecticut Active
Landfill Sites (CT DEP, February 1998), Rhode Island Licensed Solid Waste Landfills (RI DEM March 1996). Landfills
Operating - 1997 (NH DES, November, 1997), and Maine: Operating Landfills (Maine DEP).

BHNIP - Boston Harbor, Massachusetts: Navigation Improvement Project and Berth Dredging Project (April 1994).

CAIT - Central Artery/Tunnel Project: Results of Upland Disposal Site Screening Study (November 1990).

DCAM - Massachusetts Division of Capital Assets Management (formerly Division of Capital Planning Operations) Sites.

Planning Depts. - Suggested during meetings with members of Salem Planning Office (December 8, 1998) and Gloucester Planning
Office (December 15, 1998).

Inactive Landfills - Inactive or Closed Solid Waste Landfillsin Massachusetts (DEP, April 1998).

RMFP - MWRA Residua Management Facilities Plan (MWRA, 1986 and Black and Veatch, 1987).

UR Parcels - Massachusetts Highway Department Uneconomic Remainder Parcels.
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4.7.4 Potential Alternatives

The 11 potentia upland Stes in Table 4-6 have been identified based on the initial screening. Detailed
information about each of these Sites can be found on data sheets in Appendix C. The detailed screening
of these Sitesis presented below.

4.7.4.1 Detalled Screening of Potentid Upland Disposal Sites

Map andyses, filereviews, and Ste vistswere used to acquire more detailed information for each potentia
upland disposd ste identified during theinitid screening. Detailed information about each of these Steswas
recorded on the data sheets (see example, Figure 4-14 located in Appendix C. DMMP team members
and representatives of locd, sate, and federa governments met and reviewed this information to review
potential dternatives. Discretionary factorswerediscussed to determine the benefitsand congtraints of using
each Site.

The dtes that survived the detailed screening are “Proposed Preferred Alternatives’. The discretionary
evauation criteria used during the second tier upland disposal site screening are outlined below, with more
detailed discussion in section 4.7.2.

Existing Ste Uses

Of the 11 potentid dtes, only one, WSM-01, isan active landfill. Thisdgteis currently being impacted by
ongoing disposa activities, so the disposal of dredged materid at the Site would not greetly change the
current land use. WSM-01 issurrounded by astate forest on three sides, with residences and undevel oped
land abutting the other.

Fiveof thestes, EBR-02, PLA-02, BRK-02, WOB-11, SAG-05 and PEA-O1 are either inactive or
closed landfills. These Stes are not pristine, having dready been impacted by previous digoosd activities.
The streets leading to them have been used by heavy trucks during past disposal use, SO truck accessis
relatively good. SAG-05 is an exception, because at this ste, trucks would need to negotiate resdentia
roads. Most of the stes are in commercid and industrial areas, with someresdencesnearby. Threedites,
EBR-02, PEA-01, and SAG-05, have abutting residences. PLA-02 also has cranberry bogs northwest of
the Ste.

There are four Sites that would be new disposal areas, SLM-06, WEY-13, PLY-11/12, and MDL-06.
Both SLM-06 and WEY -13 are active quarriesin industria areas, with someresidencesnearby. MDL-06
is mostly covered with cropland, and there are residences that abut to the north. PLY-11/12 is an
undevel oped wooded site, with residences abutting the south Side of the Site.
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Table 4-6: Potentia Upland Disposal Site Characteristics
SitelD Site Name City Present Distance Capacity® Cost 12
Site Usage from (cy) ($lcy)
Gloucester
(mi)

SLM-06 Bardon Trimount Quarry | Salem active quarry 16 849,400 $60-117
EBR-02 Northern Disposal BFI E. Bridgewater | inactivelined landfill 42 711,100 $60- 137
WOB-113 Woburn Landfill Woburn unlined inactive 31 500,000 $60 - 130
WSM-01 Westminster Landfill Westminster active lined landfill 68 282,700 $60 - 134
WEY-13° Bates Quarry Weymouth active quarry 44 189,600 $60 - 169
PLA-02 Plainville Landfill Plainville inactive lined landfill 60 172,800 $60 - 217
PLY-11/12 | MHD ROW Parcel Plymouth undevel oped woods 47 124,400 $60 - 238
MDL-06 DFA Middleton Colony Middleton open field 20 51,400 $60 - 238
BRK-027 Brockton Landfill Brockton unlined inactive 52 42,500 $60 - 333
SAG-05* Saugus Landfill Saugus inactive landfill 40 29,600 $60 - 403
PEA-01° NESWC Ash Landfill Peabody inactive landfill 25 10,900 $60 - 683

! Cost includes dewatering, hauling, landfill construction and monitoring (does not include dredging)

Costs are for the creation of anew landfill or landfill areain accordance with MA Solid Waste Management Regulation guidelines.

2 Cost for using UDM as grading/shaping material in active and inactive landfillsis approximately $60/cy
% Landfill to be closed in 2 years per an administrative consent order
4 In process of closing. UDM not needed for closure.
5 Viable quarrying likely for the duration of the DMMP (20 yrs). Ponds (wetlands) present throughout quarry.
% No longer accepting material

" Landfill is closed
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Groundwater

To avoid potential impacts to groundwater, sites located atop important groundwater resources were
eliminated. Sites located within the Zone Il (Zone of Contribution) of a public water supply well, within an
Interim Wellhead Protection Area (IWPA), or within a Sole Source Aquifer failed the initial screening, in
accordance with the Massachusetts Site Assignment Regulations for Solid Waste Facilities (310 CMR 16.00).
None of the potential disposal sites arelocated aboveaZonell, IWPA, or Sole Source Aquifer. The locations
of potentialy productive and other aquifers a or near the site were considered in the discretionary screening.

To further minimize the potentia for the disposal of dredged materials to impact groundwater, the Site
Assignment Regulations require that the disposal area be at least four feet above groundwater. At asitethat
has a shallower groundwater table, the disposal facility can be engineered so that there is at least 4 feet
between the lower-most liner and the high level of groundwater.

As indicated above, any new disposal facility used or built would be lined to keep any leachate from the
dredged materid from coming into contact with groundwater. For unlined landfills, additional testing of
sediments would be needed to determine if UDM leachate poses a threat to groundwater. Groundwater
sampling via monitoring wells and laboratory analysis of the groundwater samples would be conducted to
confirm that leaks into groundwater have not occurred.

Sites SLM-06, EBR-02, and WEY-13 have shalow depth to groundwater (< 4ft.) and, therefore, risk of
groundwater contamination at these siteswould be greatest (The two quarry sites, SLM-06 and WEY -13 are
excavated pits and, therefore, are actualy bel ow the groundwater table).

Surface Water and Wetlands

While disposal of dredged materia into freshwater wetlands is not absolutely prohibited, it would be difficult
to obtain a permit for such an activity. For this reason, candidate upland digposa sites that are wholly or in
large part covered with wetlands were eliminated from further consideration. However, sites that contain a
minimal amount of wetlands were not, because disposal site design could avoid impacts to the wetlands.
However, sites that do not contain any nearby wetlands would obvioudly be preferred over sites that are
adjacent to wetlands.

Wetlands wereidentified through the use of U.S.G.S. Topographic Maps and the National Wetlands Inventory
(NWI) mapping devel oped by the U.S. Fish and Wildlife Service. The NWI maps only identify and described
relaively large wetlands (>5 acres), so other, smaller wetlands and vernal pools may be present at these sites.
A site-specific field delineation would be required to define the regulatory limits of these wetlands.

All the potential disposal sites either contain or abut wetlands. The entire western perimeter of the BFI
Landfill in East Bridgewater (EBR-02) is a shrub/scrub and forested wetland. The Ipswich River runs
through the Middleton Colony Parcel (MDL-06). The southwest quadrant of the Brockton Landfill (BRK-02)
contains aforested shrub/scrub wetland. The remaining eight sites either have small, isolated wetlands on site
or have wetlands near the property borders.
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Ste Accessibility

Many of the potential upland disposal Sites are existing active or inactive landfills or quarries and, therefore,
access to the sites has been improved over the years to accept trucks carrying solid waste or raw materials.
Three of the inactive landfills (SAG-05, BRK-02, EBR-02) are accessed by residential roads, which is less
preferred over sites that are accessed by roads that are engineered for industrial use (e.g. wide lanes,
shoulders, multiple lane, gentle curve radii and sufficient lines of sight).

Intermsof distance from Gloucester Harbor, SLM-06 isclosest, whileWOB-11, PEA-01, MDL-06 and SAG-
05 are dl within 20 miles. The remainder of the sites are beyond 20 miles, with WSM-01 the farthest away
(48 mi).

Physical Area of Impact

The estimated footprint of UDM disposd at the potential disposal sites (Table 4-5) was estimated based on
the existing topography of the land and engineering criteria established in the Commonwedlth’s Solid Waste
Management Regulations. To receive 300,000 cy of UDM, disposa footprintsfor sitesPLY-11/12, MDL-06,
BRK-02, WOB-11, SAG-05 and PEA-01 would need to be 10 acres or less. Site EBR-02 would have the
largest disposal footprint (48 ac). The quarry sites, SLM-06 and WEY -13, have expected disposal footprints
of 18 and 14 acres, respectively. However, becausethey are pits, these footprints could be lessened depending
on fina engineering.

Duration of Potential, Adverse Impacts

Long term adverse impacts would be greatest at the new disposal sites. SitesMDL-06 and PLY-11/12 are
both undevel oped parcels and would have the potentia for the longest adverse impacts.

Present Habitat Types

Sites within or near productive, diverse, and undisturbed habitats are least preferred over sites with habitats
that have been disturbed. Sites within existing or inactive landfills or quarries have undergone habitat
disturbance already and, therefore, are preferred over sites such as MDL-06 and PLY-11/12, which are
relatively undisturbed and undeveloped parcels of land.

To keep threatened and endangered species from being affected by the disposal of dredged material, sites
containing their habitatsfailed the exclusionary screening. The Bardon Trimount Quarry (SLM-06) istheonly
site containing rare or endangered species habitat that was not eliminated, because the species of concernis
located in the northern perimeter of the site, removed (400 feet) from the disposal areaitself. The habitat
covers approximately 5% of the entire property.

Of the remaining 10 sites, only one, PLY-11/12 has arare, threatened or endangered species habitat, nearby.
This habitat is located 0.25 miles away.
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Existing Terrain (suitability for diking)

A disposa site for UDM can be engineered for practically any site conditions. However sites that are level
or sites with existing topography that could easily contain dredged material (e.g. quarries, borrow pits) are
preferred. As such, the quarry sites, SLM-06 and PLY-11/12, would be most effective in containing the
dredged material because of the minimal need for dike/embankment creation. The existing landfills contain
moderate to steep dopes, so additional side dope stabilization would need to be engineered.  Of the two
undeveloped sites (MDL-06 and PLY-11/12) the PLY-11/12 site contains Sopes in excess of 8%.

Flood Plains

Five of the 11 potential disposa sites are wholly or partialy within the 100-year flood plain. These are PLA-
02, WEY-13, BRK-02, MDL-06, and EBR-02. All others are outside of the 100 and 500-year flood plain.

Agricultural Use

Two of the sites, BRK-02 and MDL-06 contain prime agricultural soils. All others do not contain prime
agricultura soils, although PLA-02 and EBR-02 are within 500 feet of prime agricultura soils.

Adjacent Land Use

Sites in industrial or commercia areas are preferred over those in residential, agricultural, or recreationa
areas. Eight of the 11 sites are near residential, agricultural or recreational areas. Sites WOB-11, PEA-01
and SLM-06 are within industrial or commercia areas.

Portions of BRK-02, EBR-02, and SLM-06 are listed as Protected and Recreational Open Space, according
to MassGIS. The first two sites were recently active landfills, so it is likely that the wilderness areas have
already been impacted. At SLM-06, it isthe area of the quarry that is listed aswilderness area, although the
steiszoned asindudtria, and large scale quarry activities have been going on for some time. Severa other
sites have undevel oped regions of the property where there may be potentia for recreationa activities such
as hunting or fishing. These sitesinclude PLY-11/12 and SAG-05.

Several sites abut protected and recreationa lands. FRV-02 and WSM-01 are both active landfills situated
next to state forests. MDL-06 abuts protected open space. These areas could potentialy be negatively
affected by disposal activities.

Facility Foundation Conditions
All siteshave good foundation conditionsfor accepting UDM , except the Woburn Landfill (WOB-11), which

has moderate foundation conditions. However, these conditions are not insurmountable with proper
engineering.
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Odors/ Dust / Noise

Disposal sites that are close to residential, recreational, and tourist areas could be negatively affected by the
odor, dust and noise created from a UDM disposal operation. Similar to the Land Use criteria discussion
above, sites WOB-11, PEA-01 and SLM-06 would be preferred over the other eight sites because they are
located in commercid or industria aress.

Local, Regional, State Plans

Sites that, according to local, regiona and state plans, are planned for continued use as disposal areas are
preferred over sites that are not plannedfor use asdisposal areas. Therefore, sitesthat are active landfills or
quarries would be preferred over inactive sites or undevel oped land.

Ability to Obtain Permits

Because active landfills are currently operating with permitsto dispose of certain materias (solid waste, ash),
these sites would likely be the easiest for which to obtain the necessary state and local approvals (permits).
It would be more difficult to obtain permits for inactive landfills because these sites were likely closed for
environmental reasons. Undeveloped sites (raw land) such as MDL-06 and PLY-11/12 would likely be the
most difficult to permit because of the stringent state and local regulations and policies for landfill Siting. The
ability to obtain a permit for a quarry sites (e.g. SLM-06 and WEY -13) is unknown, because the use of
abandoned quarriesfor disposal of UDM has not occurred in Massachusetts. One of the key permitting issues
is groundwater contamination because the UDM would be placed below the groundwater table, thereby
potentialy introducing contaminants to the groundwater.

Cost

Costs for disposal of UDM at the potential upland disposa sites would vary depending on the intended use
of the material. For example, the cost for disposal of UDM that would be used as grading/shaping material
for landfill closure purposeswould belessthan if the UDM were placed asamonofill at alandfill or raw parcel
of land. There would be significant engineering measures needed for a monofill, smilar to those used for
congtruction of a solid waste landfill.

The landfills in Table 4-6 were contacted to determine their status, willingness to accept UDM, and the
estimated cost for disposal. The cost for disposa of UDM as grading/shaping materia will vary from site to
site, but in general would be about $60/cy (excluding dredging). This cost encompasses dewatering ($20),
hauling ($15), and tipping fees ($25) at the landfill. The lower cost for disposa as grading/shaping material
versus solid fill is due to the fact that grading/shaping materia is a commodity that is necessary for daily
landfill activity or closure whereas disposal of large quantities of UDM uses up valuable landfill spacethat is
reserved for solid waste.

Digposal of UDM at alandfill or undevel oped parcel would be much higher because of the many engineering,
monitoring and permitting requirements (see cost breakdown in Appendix C) associated with the creation of
a new landfill or landfill cell. These costs range from $117 to $683 per cubic yard (Table 4-5) . The least
expensive is SLM-06 ($117/cy) and the most expensive is PEA-01 ($683/cy). The consgtruction of a new
facility is generally more expensive than using anactive landfill, dueto the extra costs required to site, permit,
build, monitor, and close the landfill (see Appendix C for itemized costs). Economies of scale also make
building afacility at asmall site, with minimal capacity, cost more on a unit cost level than alarger facility.
This is in part because the same siting and permitting process is required for dl sites. Berm height also
becomes more economical with larger volumes, therefore, disposal of larger volumes results in a lower unit
cost.
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Historic and Archaeological Resources

Thereare no disposal sitesthat contain archaeological sites, but thereisone sitethat islisted ashistorical. The
active quarry itself at SLM-06 islisted asan historic site. If the Siteisused asadisposd Site, the quarry would
be at least partidly filled.

PLA-02 and WSM-01 both have archaeological sites abutting their properties. WEY -13 abutsahistoric site.
All of these abutting historic and archaeologica resources have likely aready been impacted by the active or
recent disposal and quarry activities at these potential disposal sites.

4.7.5 ThePreferred Upland Disposal Sites

Upland disposal sites with respect to the discretionary criteria have been evaluated. Asaresult of the upland
disposa site analysis, it has been determined that none of the 11 potential upland disposal sites would be
considered preferred alternativesfor disposal of UDM from Gloucester Harbor. Although someof the 11 sites
have greater merit than others, none of the sites, either alone or in combination, satisfy the goals of the
DMMP. There are severad environmental, logistical, and cost constraints that make upland disposal an
infeasible aternative. Among them are:

1 There is no dewatering site available for the temporary stockpiling and dewatering of UDM. A
dewatering site is a mandatory element of the upland disposal process.

2. The cost for disposal of large quantities of UDM at landfillsis relatively high - about 7-10 times the
cost of traditional open water disposal and about three times the cost of CAD disposa. The $117/cy
cost assumesthat al 330,000 cy of UDM would be disposed of at once, or at least within areasonable
time frame, so the unit cost for disposal of smaller, isolated projects could be even higher. For
example, if amarina owner were to perform 10,000 cy of maintenance dredging (which istypical of
dredging projects in Gloucester) and dispose of the materid at an upland site (assuming a dewatering
dgte is available), the total cost of the project would be at least $1.1 million. This capital outlay is
beyond the financial capacity of most facilities in the Harbor.

It appears that disposal of smdl quantities of UDM at landfills that require grading/shaping material
would be viable, but only if a dewatering site is available. The cost of this type of disposa is
comparable to CAD disposd, but the lack of a suitable dewatering site makes this infeasible at this
time.
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3 Massachusetts DEP regulations and policies for handling of dredged material, and landfill siting,
engineering, and operations are very restrictive. The likelihood for obtaining a permit to sSite a new
landfill, or activate a closed landfill islow and even if a Site were to become permitted, it would take
5-7 yearsto achieve al the necessary approvas. While a large-scale facility sited on that schedule
could potentidly accommodate the outyear dredging projects, the 5-7 year permitting schedule does
not accommodate the 0-5 year dredging need.

DEP is severely restricting the period of time that inactive unlined landfills can be in operation for
providing placement of grading and shaping material used for proper capping and closure. Thetypica
timeframe for thisis 2 years, which essentially renders the use of these sites unacceptable for the
Gloucester DMMP.
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SECTION 5.0- AFFECTED ENVIRONMENT

AFFECTED ENVIRONMENT

This section of the DEIR describes the environmental and human resource characteristics of the preferred
aguatic disposal dtes. Documentation of existing conditions provides abasdine againgt which theimpacts
of thefour preferred aquatic disposa dternatives, described in Section 4, can be andyzed. Impactswill
be discussed further in Section 6. The preferred disposal sites are:

1. G-Cdl-1: A portion of the northern corner of G3-ATC and a portion of the adjacent southwest
corner of G2-OD.

2. G-Cdll-2: A portion of the western corner of G3-ATC and adjacent areas.
3. G-Cdl-3: A portion of the southern corner of G3-ATC and adjacent areas
4, G-Cdll-4: A portion of the northeastern corner of G3-ATC and a portion of the adjacent

southeastern corner of G2-OD.

Inthis section, the environmental and human aspects of these Stesare characterized and their surroundings
are described.

5.1  Location and Hydrography

Gloucester Harbor is located on the north shore of the M assachusetts coast and borders the communities
of Rockport to the east, and Manchester-By-The-Sea and Essex to the west (Figure 5-1). It is
gpproximately 30 miles north of Boston and 25 miles south of Portsmouth, NH. Gloucester Harbor isa
coastal embayment with a mean tidal range of 8.7 feet or 2.65 meters (NVAI, 1996). There are no
sgnificant freshwater inflows to the harbor. However, the Annisquam River, atida stream fed by fresh
water tributaries, drainsinto the Western Harbor areaof the Gloucester Outer Harbor.  The Outer Harbor
mouthliesat animaginary linewhich extendsfrom Mussel Point, east to the Dogbar Breskwater & Eagtern
Point (Figure 5-2). Gloucester Harbor has various smaler coves and embayments between rocky
headlands around its perimeter. Beginning from the mouth of the Harbor on the western shore and
proceeding in aclockwise direction, the following distinct regions of the harbor are delineated: Old House
cove lies between Mussdl Point and Dolliver Neck. To the north, Freshwater Cove lies between Dolliver
Neck and the rocky headland of Stage Head. Continuing northeasterly, the Western Harbor embayment
lies between Stage Heed to the west and Fort Point to the east. At this location, the Annisquam River
bisects the Western Harbor.  Proceeding southeasterly from Fort Point, the mouth of Gloucester Inner
Harbor lies between Fort Point and Rocky Neck. Southeast of Rocky Neck liesWonson's Cove on the
eastern Sde of Gloucester Harbor. Proceeding southerly to the Eastern Point Breskwater, lies first the
Southeast Harbor, then the headlands of Black Besspoint, and findly Lighthouse Cove. Ten Pound Idand,
another mgor geographica feature of the Harbor, lieswithin the Gloucester Harbor just outside the mouth
of the Inner Harbor. In addition, numerous submerged or partidly submerged rocks, reefs and ledgeslie
around the perimeter of the Outer Harbor.
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Figure 5-1: Location of Gloucester Harbor
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Smdler coves dso liewithin the Gloucester Inner Harbor. Harbor Coveislocated on the western side of
the Inner Harbor. Harbor Cove accommodates numerous marinas and docking facilities for commercia
fishing and recreationd boats. Smith Cove islocated on the south eastern side of the Inner Harbor.

The Blynman Cand provides navigationa access to the Annisquam River viathe Western Harbor. The
channd is authorized to a depthof 8 feet (2.4 meters). Authorized depth refersto the channel depth (mean
low water) that is needed to accommodate the drafts of vessals that use the channe. The USACE is
responsible for maintaining channds at the authorized depth so long as economic judification can be
established. Five other channds provide access to and within the Inner Harbor: the Main or Entrance
Channdl, the North Channd and South Channels, Harbor Cove Channd and Smith Cove Channd.

The main federal navigation channd leading into Gloucester Inner Harbor (the Entrance Channdl) is
authorized to a depth of 20 feet (6.1 meters). It terminates at the Inner Harbor Anchorage Area, which
hasan authorized depth of 16 feet (4.9 meters). Herethe channel forksinto the North and South Channdls
reldive to the State Fish Pier. North of the entrance channel lies Harbor cove and its entrance channd and
anchorage areas. The Harbor Cove channel has an authorized depth of 18 feet (5.5 meters); the adjacent
anchorage area 15 feet (4.6 meters). Both the north and south channels of the Inner Harbor have an
authorized depth of 20 feet (6.1 meters). Smith Cove channel has an authorized depth of 16 feet or 4.9
meters (ACOE, 1992). Figure 5-2 depicts the location of the navigation channelsin the harbor.

The harbor contains severd marinas, asgnificant recreetiond fleet, harborside historica atractions, and
various commercid fishing fleets and fish processing/cold storage facilities (Figure 5-2).

5.2  Regulatory Environment

Disposal of dredged materia and UDM in the aguatic environment of Gloucester Harbor fdls under the
juridiction of severa federd and state environmental programs. The principa federd jurisdiction is
Sections 401 and 404 of the CWA, which regulates the disposal of dredged material and UDM in open
water landward of the basdine of the territoria sea. Because the candidate aquatic disposd Sites are
landward of the territoria sea basdline, they are not regulated by Section 103 of the Marine Protection,
Research and Sanctuaries Act of 1972 (MPRSA) (ak.a. Ocean Dumping Act).

The Section 401 Water Quadlity Certification program is administered by the DEP. A Water Quadlity
Certificate must be issued for the disposd of dredged materia and UDM within the limits of state waters,
which extend from the shordline seaward for three miles, or to the territorid seabasdine.

Other dtate regulatory programs include the Public Waterfront Act (Chapter 91 of the Massachusetts
Generd Laws or MGL) and the Wetlands Protection Act, which govern dredged materiad and UDM
disposd activities in the aguatic environment.
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5.3 M arine Resour ce Char acterization

Exiding information pertinent to Gloucester Harbor was collected and reviewed to characterize generd
sedimentary environmentsinthevicinity of Gloucester Harbor. Recent fisheriesinformation collected during
the Salem Sound Resource Assessment, by the DMF, and surveys for this project, was used in the
characterization of exigting fisheries and habitat resources of the region. Natura resources mapping
prepared by the DEP (edlgrass) and data provided by the M assachusetts Geographic Information System
(MassGIS) office (wetland resources) were also used.

Site-gpecific fidd studieswere performed at each of the candidate Sitesto collect Sediment Profile Images
(SP1) usng the REMOTS® camerasystem (Rhoads and Germano, 1982;1986). These sediment-profile
images provide va uable ste-specific information on sediment types and biologica activity.

Sediments to be dredged from within the channnel were tested in 1997 to determine their suitability for
unconfined aquatic disposal. Thephysical and chemica characteristics of the sedimentsat aguatic disposa
Stes were aso determined.

A subbottom profile survey was conducted to determine the depth to bedrock in Gloucester Harbor. This
information was needed to estimate the potentia capacity of the proposed CAD sites in the Harbor.

5.3.1 Sedimentsand Water Quality

Data regarding sediments (physical characterization, transport and circulation, and sediment quaity was
obtained from various regiond and Ste pecific sudiesinduding the following:

. Habitat characterization of the DMMP Candidate Aquatic Disposa Sites report to MACZM
(Maguire Group, 1999);

. An engineering assessment report for the Americold and Gorton’s wharves (NVAI, 1996)

. The early benthic phase |obster report (Normandeau, 1999)

Water quality and water qudity classification information was obtained from the following sources:

. M assachusetts Divison of MarineFisheries Designated Shellfish Growing Areass(MADMEF, 1999)

. A Massachusetts Division of Marine Fisheriesreport onthemarineresourcesof the Beverly-Saem
Harbor (Jerome et a, 1967),

. A Massachusetts Divison of Marine Fisheries report on the effects of the addition of a fourth

generating unit at the Slem Harbor Electric Generating Station on the Marine Ecosystem of Sdlem
Harbor (Anderson et a, 1975).

. An estuarine eutrophication survey conducted by the National Oceanic and Atmospheric
Adminigtration (NOAA, 1997).

. The DMMP, Phase | (Maguire Group, 1997).

. Other literature (Riley, 1967),(Hiscock, 1986),(Knebel, 1996).
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SECTION 5.0 - AFFECTED ENVIRONMENT

5.3.1.1 Physcd Characterization of Existing Sediments

Fine-grained unconsolidated sediments were found throughout the Gloucester G-cell Sites and within
Gloucester Harbor in generd. This type of sediment suggests a low-energy, depositional environment
which is typical of protected coasta embayments with limited freshwater inflow and a moderate tidal
influence. Tests on composite grain samples taken from the upper two feet (0.6 meters) of sediment
revealed that sediment from within and near the G-Cdll Steswere predominantly withinthesltto clay grain
szerange (Maguire Group 1997).

Sediment-profile image data proximd to the G-Cdl stes provided further indght into the sediment
character. The mgority of Gloucester Inner Harbor sites showed relatively high RPD vaues, indicating
adequate sediment aeration, due to the effects of tida flushing, and via bioturbation by Stage 111 benthic
invertebrate organisms (subsurface deposit-feeders). REMOTS® images depicted fine-grained
unconsolidated sediments with benthic invertebrate community successiond designationsof Stagel on 1.
RPD depths ranging from 4.39 to 7.95 cm were characteristic of the G-Cdll stes. These successiona
designations and RPD vaues are indicative of low to mid energy regimes and thus net depositiona
environments. Lower RPD values and a Stage | designation are normaly indicative of high-
disturbance/degradati on regimes in which the disturbance/degradation resultsin impact to habitat integrity.
Diginguishing biological festures, such asjuvenile and adult |obster burrows, were aso observed by divers
on the seafloor surface during assessments conducted along transects oriented across the harbor (NAI
1999).

All images obtained in the vicinity of the G-Cell Sites had Organism-Sediment Index (OSl) valuesof +11
or greater, suggesting good or hedthy overdl benthic habitat qudity. The OSl is a metric which defines
overdl benthic habitat qudity by reflecting the depth of the apparent redox layer, successond stage of
infauna, the presence/absence of methane gas in the sediment, and the presence/absence of reduced (i.e.
anaerobic) sediment a the sediment-water interface. The high values determined for these sampling
gaionsinor proxima to the G-Cell sitesreflect thewidespread presence of Stage | and bioturbating Stage
[11 organisms coupled with relatively deep apparent RPD depths (Maguire Group 1999). A moredetailed
discussion of habitat conditionsis presented in Section 5.2.3.2.

5.3.1.2 Sadiment Trangport/Circulation in the Vicinity of Disposd Sites

The circulation of water in coagtal embayments such as Gloucester Harbor is influenced by a complex
combination of forces produced by basin morphology, tidal fluctuations, wind, and dendity gradients.
Although generd information about present circulation conditions within these harbors has been collected
(see below), no data exist describing the actua sediment transport and circulation patterns in Gloucester
Harbor, particularly within the G-Cell sites and proximity. Factors affecting potential sediment transport
at this gteis dependent on disposa Site design.

Detalled site-specificinformation isrequired to project thefate of UDM placed at thislocation. At present,
understanding of the magnitude and seasond/spatia components of these physicd forcesisinaufficient to
quantify the long-term stability of UDM at the preferred disposa sites. Detailled, in situ measurements of
tides, circulation, and patterns of sediment resuspension will be evaduated at the preferred disposal Ste.
This includes deployment of atide gauge; current metersto provide

5-6 GLOUCESTER HARBOR DMMP DEIR



SECTION 5.0- AFFECTED ENVIRONMENT

averticd profile of flows, bottom shear stress, and wave height; and an OBS (optical backscatter) meter
to determine the relationship between wave heights, water currents, and sediment resuspension.

Neverthel ess, the genera sediment trangport and circulation conditionswithin thevicinity of the G-Cell Stes
can be assessed using the exiding avalable information to quantitatively determine the suitability of the
proposed sites (refer to section 6.1.2). Circulation patterns within Gloucester Harbor are primarily driven
by meteorological events and mixed semi-diurnd tidal currents. Mean tidal amplitude within the harbor is
approximately 8.7 ft (NVAI, 1996).

Meteorologica forcing and sorm-driven events may have a strong influence on sediment resuspension in
the region. In Massachusetts Bay, sediment resuspension is most prominent during the late fal through
early spring when large waves from the northeast, north, and northwest are generated by sorms. During
soring and summer, winds are typically from the southwest and west, waves are smaller and weeker, and
resuspenson islesslikdy (Knebel et d. 1996). However, Gloucester Harbor is oriented to the southwest
which makes it less susceptible to the more erosive storms and waves originating from the northeast
throughout thewinter. Datacollected from NOAA'’s Nationa Weather Service, Beverly Station, indicate
that wind from theN and NE (300-360E ) primarily occursin winter and fall (Figure 5-3). Averagewinds
are highest during these seasons (Figure 5-4) asisthe frequency and duration of gusting windsfrom the NE
(Figure 5-5). Redatively long expanses of open water with nearby depths off-shore are conducive for the
development of large waves from winds out of the north and northeast. Due to Gloucester’ s orientation to
the southwest, the harbor escapes much of the high energy storm driven winter waves of the region which
come from the northeest.

5.3.1.3 Water Qudlity Classfications

DEP hasestablished Water Qudity Classficationsfor the Commonwed th’ ssurfacewaters, aslisted below.
The Gloucester cdll Sites are located within an area designated as SB (Figure 5-6). Class SB waters are
designated as a habitat for fish, other aguatic life and wildlife and for primary and secondary contact
recregtion. The dtate's goas for Class SB water is to provide suitable water quality to sustain shellfish
harvesting with depuration (Redtricted Shdllfish Areas), and to maintain consstently good aesthetic value.

The preferred aquatic disposa Sitesare proxima to SA waters. SA waters are designated as an excellent
habitat for fish, other aguetic life and wildlife and for primary and secondary contact recregtion. In
approved areas they shdl be suitable for shellfish harvesting without depuration (Open Shellfish Arees).
The waters off Cape Ann within the Rockport town boundary and extending out to the 3 mile state
boundary are designated as Class SA waters. North of Gloucester Harbor, SA watersliewithin the upper
reaches of the Annisquam River and Ipswich Bay.
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In addition to the classfication system for surface waters, the Commonwedth has adso denoted specific
subcategories of use assigned to water segments that may effect the application of criteria or specific
antidegradation provisons of 314 CMR 4.05. Those regtrictions pertinent to the Siting of a disposa Ste
for UDM from Gloucester Harbor include:

Shdlfishing—open shdlfishing areasare designated as* (0)” and restricted shellfishing areasare designated
as“(R).” Thesswatersare subject to more stringent regul ation in accordance with the rulesand regulations
of the DMF pursuant to M.G.L. c. 130 § 75. Theseinclude gpplicable criteriaof the Nationd Shellfishing
Sanitation Program.  Shdllfish Growing Area Designations by the DMF indicate that al of Gloucester
Harbor, and its associated embayments and coves, and an area extending 3 miles into the ocean off
Gloucester are currently classed as prohibited aress for fishing (MADMF 1999).

CSO — These waters are identified as impacted by the discharge of combined sawer overflows in the
classfication tablesin 314 CMR 4.06(3). Overflow events may be alowed by the permitting authority
without variance or partia use designation. Gloucester Harbor is designated a CSO area.

Water Qudlity - Higtorically, waters of Gloucester Harbor were utilized for the disposal of raw indudtria
and domestic sewage, asistypica of many tida bays and estuaries in Massachusetts. Pollution and the
subsequent reduction in water quaity have been a contributing factor to the disappearance of important
commercid and recregtiond finfishpecies, aswell asthe closure or restriction of harvesting from shellfish
beds (Jerome et d. 1967). Currently, the sewage outfall lieswell outsde of Gloucester Harbor.

Water qudity measurements have been taken in several north shore locations including Salem and
Gloucester Harbors. Gloucester datafrom NAI (1999), USACE (1985), and Anderson et a. (1975) are
summarized herein. Basic water column chemistry data (temperature, sdinity, dissolved oxygen, turbidity)
from the Sdem Sound Resource Assessment Study (SSRAS) was reviewed as part of this study and the
data collected from other north shore harbor locations corroborates the data collected by the
aforementioned authors in Gloucester. The SSRAS was used to portray expected phytoplankton
conditionsin Gloucester. Even though the SSRA S stationswere not located in Gloucester Harbor proper,
the smilarities in oceanography, laitude, and water depth at other gations in the north shore region are
representative of Gloucester Harbor.

Generdly, asone movesfrom oceanic water areaslandward toward and into enclosed coastal waters, one
can expect greater turbidity, wider temperature ranges, higher nutrient concentrations and more variable
inity (Hiscock, 1986). In Gloucester Harbor, water temperature, salinity and dissolved oxygen (DO)
were collected during lobgter and finfish sampling efforts (seining and trawling) from June 1998 through
May 1999 (NAI, 1999) (refer to Sections5.2.3.5 - lobsters, and 5.2.4 finfish, sections). During thisstudy,
water quality sampling conducted a each seineand trawl sample sationsreved ed that monthly mean water
temperature followed a predictable seasonal pattern. Water temperatures were generaly highest in
September (seine: 17.4° C; trawl: 15.3°C) and lowest inMarch (seine: 3.2° C; trawl: 2.8°C). Sdinity did
not vary appreciably during the months sampled. In the saine, monthly mean sdinity ranged from 29.1 ppt
at one saine station (GS1) in May, to 32.1 ppt at other seining stations (GS2 and GS3) in January.
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Bottom Water Temperature at Otter Trawl and Beach Seine Stations,
June 1998 to May 1999
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Figure 5-8: Bottom water temperature of otter trawl and beach seine sationsin Gloucester
Harbor, June 1998 to May 1999 (NAI 1999).

Monthly mean sdinity inthetrawl ranged from 30.4 ppt at onelocation (GT3) to 32.9 ppt at another (GT1)
in May. These dinity vaues are very smilar to average oceanic sdinity and reflect the limited freshwater
input and strong tidal influencein Gloucester Harbor. Monthly mean dissol ved oxygen wasnever [ower than
8.8 mg/l inthe saine samples (GS3 in October) and 9.8 mg/l in the trawl samples (GT4 in May). These
levelsof DO were near saturation during the months collected and were not limiting to fish distribution.

The USACE measured sdinity within Smith Cove a 125 parts per thousand (%o) at the surface and 28
%o at adepth of >1 meter below the surface (ACOE, 1985).

The SSRAS found that turbidities were highest within or proxima to the mgor drainages entering Sdem
Sound such as the Upper and Lower Danvers River during May through June. This is attributed to
freshwater inflow, since suspended sediments are typically highest during spring, dueto seasond increases
in precipitation and resultant runoff. Similar patterns are expected for the Annisquam River and western
portionof Gloucester Harbor. Exceptionaly high turbiditiescan a so be expected form suspended sediment
in areas relatively exposed to tidal or storm induced wave energy.

Anderson et d. (1975) reported that a seasond variation in phytoplankton production, as estimated by
chlorophyll a concentration, was evident within Sdlem Harbor. In Gloucester Harbor, seasond patterns
and bloom conditions smilar to those reported for other estuaries within the same ecoregion (i.e.: boresl
temperate climates) are expected. High tempord and spatia variability in chlorophyll concentration is
characterigtic of shallow near shore embayments, caused by fluctuations in riverine inflow, wind-driven
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turbulence, or patchy nutrient digtribution. Thefirst and largest bloomtypicaly occursin late winter to early
goring with the warming of surface waters and the introduction of nutrients from freshwater inflow.
Chlorophyll a concentration ranged from 0.69 to 29.08 mg/nt over the course of the Salem Sound study
(Quly 1973-December 1974), and algal concentrations were estimated to be moderate (from 5 to 20
mg/m?; NOAA 1997). NOAA's (1997) Estuarine Eutrophication Survey estimated that nuisance dgal
blooms typicaly do not have an impact on biologica resources in the region.

5.3.1.4 Sediment Qudity

Sources of potentid contamination within Gloucester Harbor were evauated during the Due Diligence
review. As part of the Due Diligence review, a database search of existing locd, state, and federa
environmentd files for reported releases of regulated substances (e.g. oil, hazardous chemicals) was
conducted (Maguire Group, 1997). The results of this review revealed five reported hazardous or other
regul ated materia sreleaseincidentsfor Gloucester Harbor, however, detailsregarding theidentity, quantity
and exact | ocation of releasewere seldom recorded in theincident reports. Availabledetailsregarding these
releases (as recorded on the incident reports) are provided in Table 5-1.

Table 5-1: Reported Releases of Hazardousand Other Regulated M ateria swithin Gloucester Harbor and
Annisgquam River from 1990 to 1997.

State or L ocation as Report Material Quantity Units

Federal Reported Date

Incident ID #

N90-1341 Smith Cove 8/13/90 Diesd Fud 101-250 Gdlons

N92-1428 Annisguam River @ | 10/30/92 | other 1-10 Drums
Squam Rock Road

N93-1235 International Seafood | 9/14/93 Petroleum Unknown Unknown
Pier

3-0011013 Gloucester Harbor 5/17/94 ail Unknown Unknown

N93-1045 Harbor Cove 8/4/93 Died Fud Unknown Gdlons

The shoreline of Gloucester Harbor is a dense mix of resdentid, commercid and industrid land uses
(Maguire Group Inc., 1997). There are nine (9) facilities permitted to discharge wastewater under the
Nationa Pollutant Discharge Elimination System (NPDES) within the Gloucester Harbor area. All but one
are classfied as minor discharge facilities. The remaining Ste, the Gloucester Water Pollution Control
Fadility, isclassfied asamgor source of discharge and islocated along the Annisquam River (Figure 5-9),
however, dischargeiswdl outside of theharbor. Existing and historical combined sawer outfdlshavelikely
contributed pollutants to the Inner Harbor.
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Sediment qudity testing conducted in Gloucester Inner Harbor Federa Channel in 1997, confirmed the
presence of total copper, tota lead, and tota PAHSs in excess of Massachusetts Bay Disposa Site
Reference Criteria. These results were anticipated due to the proximity of adjacent waterfront pollution
sources, and the historic sediment contamination in this area (Maguire Group 1997). The following
gpecific chemica concentration ranges were measured: lead 86 ppm; copper 62 ppm; and total PAH
12,372 ppb compared to reference values of 66.3, 31.7, and 2,996 respectively.

Potentia sources of pollutants remain in the harbor watershed, due to the number of high risk industry
within the commercialy developed areas surrounding the harbor. For ingtance, the known 50 state
hazardous waste sites within the Gloucester Harbor waterfront have been responsible for the release of
PCBs, petroleum hydrocarbons, volatile organic compounds, and heavy metals to the soil, surfacewater,
groundwater, and sediment mediaaround the harbor. These sites include numerous gasolinefilling stations,
automotive service stations, fuel companies, autobody repair shops, and various industrid facilities.

Table5-2:  Sdected Surficid Sediment Chemistry Results from Sampling within Annisquam River
Channel and Gloucester Inner Harbor Federa Channdl.

PARAMETER UNITS Annisguam Federal MBDS
River Channel Reference
% Finexslt/clay) % 8% 85% 88%
Metals
Arsenic ppm 0.965 12 28.7
Cadmium ppm 0.17 0.98 2.74
Chromium ppm 0.13 35 152
Copper ppm 9.71 62 317
Mercury ppm 0.053 0.24 0.277
Nickel ppm 4 16.7 40.5
Lead ppm 19.3 86 66.3
Zinc ppm 55.6 127.8 146
Other Parameters
Totd PAHS ppb 2,670 12,372 2,996
Totad PCB Congeners ppb 38 113 ng
ng = no guiddine

numbersin bold are above MBDS reference
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5.3.2 Benthos
5.3.2.1 Generd

The term benthos refers to the community of organisms living in or on top of the sediments. For the
purposes of this report, the term does not include finfish, athough somefinfish may live on the bottom (e.g.
winter flounder). Benthic organismsinclude those valued for human consumption such aslobgters, dams,
mussdls, as well as many non-commercia species such as segmented worms, other bivalves, and various
crabs.

The benthos of Gloucester Harbor is discussed in four categories. Fird, the overdl benthic habitat is
described based on aREMOTS® survey (Maguire, 1999) donein 1998, for this project. Second, the
benthic invertebrate population is described, athough limited information exigts on the non-commercia
benthos in Gloucester Harbor.  Third, the commercialy and recreationaly harvestable mollusks are
discussed based on surveys conducted primarily by DMF (e.g.: the Sdlem Sound Resource A ssessment).
Findly, thelobster habitat of Gloucester Harbor asawholeis evaluated based upon arecent early benthic
phaselobster (EBP) survey (NAI, 1999), historic DM F studies, and DM M P-specificlobster sea-sampling.

Information regarding benthic invertebrates and benthic invertebrate habitat include the following sources.

. Habitat Characterization of the DM M P Candidate Aqueatic Disposal Sites(Maguire Group, 1999)

. Early Benthic Phase Lobster Survey for Gloucester Harbor (NAI, 1999),
. DMF mapping of shellfish resources in Gloucester Harbor (DMF, 1999),
. A study of the marine resources of the Annisquam River-Gloucester Harbor Coasta System

(Jerome, et al, 1969)
. other available literature (Robbinsand Y entsch, 1973), (USACE, 1975), (Gosner, 1978), (NAI,

1987).

5.3.2.2 Benthic Habitat Conditions

Inan effort to gain some genera information on benthic habitat conditions a the candidate aquetic disposal
dtesVaente, et. d., (1999) conducted REMOTS® sediment-profileimaging surveys. The REMOTS®
system uses a specialized camerato photograph a vertica cross-section of the sub-bottom to a depth of
15 to 20 cm. Data obtained from the photographs include sediment type, presence of macrofauna,
presence of methane bubbles, and depth of oxidized sediments. The depth of oxidized sediments is
apparent in the photographs as the boundary between colored surface sediment and underlying gray to
black sediment, caled the gpparent redox potentia discontinuity (RPD). The depth of the RPD is
increased by the presence of bioturbating macrofauna. Theforegoing parameters can be used to determine
habitat type and infauna successiond stages, and to cdculate an Organism-Sediment Index (OSl), an
indicator of habitat quality of soft-bottom benthic environments. OSl values of less than O indicate
degraded habitat qudity, vaues of from 0 to +6 reflect intermediate quality, and values greater than +6 are
indicative of good quality or hedlthy benthic habitats. During REMOTS® sampling, various sampling
locations were chosen within the three former proposed aquatic disposal sites(i.e. G1-CDF, G2-OD, and
G3-ATC). Ddlinestion of the Preferred Aquatic Disposa G-Cell sites was conducted after REMOTS®
sampling was conducted. Therefore, each Preferred Aquatic Disposa Site (e.g.: G-Cdll-1, etc) may not
have a ste specific REMOTS® sampling station within its boundary. Station 77 of the REMOTS®
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sampling is located within G-Cdl-1. REMOTS® sampling Station 74 is located within G-Cdll-3. No
REMOTS® sampling sationsliewithin G-Cdls2 or 4. However gation 75 isproxima to G-Cdl-2, while
Stations 73 and 78 lie just outside of southwestern and northeastern limits, respectively, of G-Cdll-4.

Theresultsof the REMOTS® imaging obtained at each sampling station within or proximal to the Preferred
Alternative Aquatic Disposd (G-Cdl) Sites are presented in Table 5-3. Theimages indicate that the Site
is characterized by unconsolidated, fine-grained sediment having a grain size mgor mode of >4 phi (i.e,
dlt-clay). Thisresulted in the habitat type being classfied as* unconsolidated soft bottom, very soft mud”
(UN.SF) in both images. The predominance of fine-grained sediment, and the location of the Site in the
relaively cam waters at the mouth of the Inner Harbor, support the supposition that thisis a depositiona
sedimentary environment. The penetration depth of the camera prism was between 11.05 cm (GL 77) and
18.44 cm (GL 78) below the sediment surface. These are intermediate to deep penetration depths which
reflect the soft nature of the substrate.

Table5-3.  Theresultsof the REMOTS® imaging obtained a sampling stationswithin or proxima to
the Preferred Alternative Aquatic Digposal Sites

Preferred Former Cel REMOTS®  Benthic Median Mean osl Habitat
Aquatic Designation ~ Station No. Invertebrate Grain RPD (cm) Type
Disposal Site Successional  Size
Stage
G-Cdl-1 Portions of GL77 Stagelonlll  >4f 7.95 11 UNSF
G2-0OD &
G3-ATC
G-Cdl-2 Portion of Proxima to Stagelonlll  >4f 6.5 11 UNSF
G3-ATC GL75
G-Cdl-3 Portion of GL74 Stagelonlll  >4f 456 11 UNSF
G3-ATC
GCdl-4 Portions of GL 73 Stagelonlll  >4f 7.95 13 UNSF
G2-0D &
G3-ATC GL78 Stage 1l >4 f 439 1 UNSF
Key: RPD: Redox Potential Discontinuity (Refer to Text for Definition)
osi: Organism-Sediment Index (Refer to Text for Definition)

UNSF: Unconsolidated Bottom Substrate: Very soft Mud
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The mean depth RPD depth ranged from 4.56 cmat GL74t08.72cm at GL75. Thesearerelatively deep
RPD vauesindicative of good sediment agration. The change in optical reflectance (i.e., color contrast)
between the light-colored, aerobic surface sediment and the underlying dark, anoxic sediment is very
digtinct in each image (Figures 5-11a-d). The black color of the underlying sediment suggests a high
inventory of sulfides and high sediment oxygen demand, possibly related to devated levels of organic
loading within the Inner Harbor.

The wdll-established RPD depths are indicative of good bottom oxygen supply at the time of the survey
in November 1998. It is unknown whether reduced near-bottom oxygen levels are experienced in or
proximal to the Inner Harbor as a result of water column gratification during warmer months.  Such
seasonal hear-bottom hypoxiawould be expected to result in shalower RPD depthsduring the late summer
and early fal months.

The REMOTS® infauna successond stage was congstently determined to be Stage | on 11 in images
obtained from each REMOTS® sampling station within or proxima to the G-Cdll sites. The evidence of
Stage 111 in the image from the sampling stations is the presence of feeding voids visble in the images
(Figure 5-10a). In these images, the Stage | designation is due to the presence of smal, opportunistic,
tubicolous polychaetes at the sediment surface. Both Stage | and Stage |11 organisms can co-exist and are
known to exploit the fine-grained, organic-rich, soft mud which characterizes the ste. The presence of
larger-bodied, Stage 111 infauna helps to explain the relatively well-developed RPD depths at these Sites
(compared to RPD vaues of <2 a the northern limits of the Inner Harbor). The feeding and burrowing
activitiesof Stage 111 deposit feeders (bioturbation) result in increased sediment aeration and hence deeper
RPD depths.

The REMOTS® Organism-Sediment Index (OSl), an overdl measure of benthic habitat quaity, was
calculated to be +11 at dl stations but GL 78 which is the northernmost sampling station within the Inner
Harbor Channd. Therdatively high OSl vauesat the ste reflect both the well-devel oped RPD depthsand
the apparent presence of amixture of Stage |l and Stage 111 taxa. Overall, the REMOTS® images suggest
that sations within or proximal to the G-Cell sites represent relatively hedthy soft-bottom habitat (Figure
5-10b).
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Figure 5-10a: Sediment Profile Image from
Station 74b (G-cdl-3) showing asit-clay sediment
type. Thisis an example of unconsolidated soft-
bottom, soft mud habitat (UN.SF). The RPD
depth, marked by the change in color between
light-colored surface sediments and dark anoxic
sediments, is distinct and relatively deep in this
image (6.11 cm). A few smal polychaete tubes at
the sediment surface result in a successond
designation of Stage 1.

Figure 510b: Sediment Profile Image from
Station 75b (proximity of G-cell-2) showing asilt-
clay sediment type. This is an example of
unconsolidated  soft-bottom, soft mud habitat
(UN.SF). The RPD depthis diginct and deep in
this image (8.72 cm). Polychaete tubes at the
sediment surface and infaund feeding voids and
burrows provide evidence for a successona
designation of Stage | on 111.
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Figure 5-10c: Sediment Profile Image from
Station 77b (G-cdll-1) showing asilt-clay sediment
type. Thisis an example of unconsolidated soft-
bottom, sty habitat (UN.SI). The RPD depth is
deep in thisimage (8.16 cm). A biogenic surface
is evident and incudes a shdl fragment.
Polycheete tubes at the sediment surface and an
infaund feeding void and burrow provide evidence
for asuccessona designation of Stage | on 111.

Figure 5-10d: Sediment Profile Image from
Station 78b (G-cdll-4) showing asilt-clay sediment
type. Thisis an example of unconsolidated soft-
bottom, soft mud habitat (UN.SF). The RPD
depth in this image is (4.39 cm). Evidence of
bioturbationisapparent asdarker deeper sediment
appears to have been deposited at the sediment
surface. Feeding voids at depth are indicative of
Stage |11 succession.
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5.3.2.3 Benthic Invertebrates

The benthic invertebrate fauna of the Massachusetts coast north of Cape Cod are characteristic of the
boreal biogeographica region (Acadian Province), which has colder temperatures and less summer
warming, and thereforeasmaller annua temperature range, than waters south of Cape Cod. Watersfrom
Cape Cod south to Cape Hatteras, North Carolinalie withinthe VirginiaProvince of the American Atlantic
Temperature Region. Many borea species reach the southern limit of their range a Cape Cod, and it is
there that many temperate species reach their northern range limit (Gosner, 1978).

Comprehengve benthic invertebrate sampling was not done, per se, at any of the candidate disposal Sites.
However, previous studies in the region (Jerome et al. 1967, ACOE 1975, NAI 1987) contain some
information on the abundance and type of benthosin Salem Harbor. Other studies provide information on
digtinct areas of Gloucester Harbor (NVAI 1996, USACE 1986). Still other ancillary information was
generated during other studies conducted for this project. For instance, REMOTS® sampling, conducted
within Gloucester and Sdlem Harbors as part of this project, revealed genera habitat conditionswithin or
proxima to various disposa steswithin the ZSF, including the vicinity of the preferred G-Cell Stes. The
REMOTS® sampling survey did not identify or quantify the species of benthic faunain Gloucester, rather,
it provided evidence on the ecological roles of the present species, so that conclusions on community
Sructure could be made (Refer to Section 5.3.2.2 - Benthic Habitat Conditions). Site specific benthic
invertebrate sampling will be conducted within the preferred G-Cell stes and this information will be
included in the FEIR.

Based on information obtained from Mass GI S databases and information collected from ancillary studies
for this project (e.g: habitat characterization viaREMOTS® sediment profileimaging, early benthic phase
lobster survey, etc.), various economicaly important benthic invertebrate species are expected to occur
extensvdy within Gloucester Harbor and, therefore, warrant attention for potential environmenta impacts
associated with UDM disposdl in Gloucester Harbor (Table 5-4).

Table 5-4. Important Invertebrate Species of Economic Importance Warranting Attention in Gloucester
Harbor from UDM Disposa Impacts

COMMON NAME SCIENTIFIC NAME
American lobster Homarus americanus
Rock crab Cancer irroratus
Blue mussd Mytilus edulis
Soft-shelled Clam Mya arenaria
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The results of previous benthic invertebrate studies conducted in nearby Salem Harbor indicate that duck
dams (Macoma balthica), blue mussels Mytilus edulis), clam worms (Nereis virens), various
amphipods, and the bivave, Nucula delphinodonta, are dominant benthic invertebrates within Sdem
Harbor. The periwinkle, Littorina littorea, was found to be adominant intertidal gastropod. A smilar
community is expected within Gloucester Harbor since the two harbors lie within the same faund region
(bored zone) and since they share smilar geomorphology in many aress (e.g.: fine-grained sediments
overlying bedrock substrate, areas of cobble beach and rocky headlands, etc.). However, the Gloucester
Inner Harbor is expected to be relatively less diverse (i.e. lower species richness and lower evenness)
compared to the Outer Harbor dueto the presence of hypoxic conditionswhich result in azoic areaswithin
some portions of the Inner Harbor.

5.3.2.4 Commercidly and Recredtiondly Harvestable Maollusks

DMF Mapping of Gloucester Harbor Shellfish

According to results presented in the 1994 Annua Report of the Gloucester 301(h) Monitoring Program,
the benthic invertebrate community off the mouth of Gloucester Harbor was significantly more diversethan
areas sampled within the harbor which was done in earlier studies. Likewise, the report of the Ocean
Quahog Research and Demonstration Project (DMF,1977), concluded that the Gloucester Harbor area
and vicinity would not support acommercia quahog fishery. All of Gloucester Harbor waters north of the
breakwater are closed to shdlfishing (DMF, 1999). However existing shellfish beds may il provide seed
for cleaner areas, or could become fishable areas if pollutant concentrations were to be reduced in the
future.

Various shellfish habitat and nursery areas of Gloucester Harbor and vicinity have been delineated onamap
by DMF fisheries biologigts and the Gloucester Shellfish Congtable (Figure 5-11). It isimportant to note
that these are merely generd estimates of areasthat have been anectdotally reported as supported shellfish.
Shdlfishsampling, i dentification and mapping was not performed aspart of the DMMP. Theareasdepicted
inFigure5-11 support blue mussals(Mytilusedulis), and soft shell clams. Bluemusselsarefound onthe
benthic substrate just offshore of Pavillion Beach within the Western Harbor, and on rocky shores at
severd |ocations around the Main Harbor area, including the rocky coast aress of Mussdl Point, Dolliver
Neck, Stage Head,

Rocky Neck, and around Lighthouse Cove. Ocean quahogs lie in an extensive area outside the Main
Harbor, approximately 3,070 feet (935.7 meters) southeast of Eastern Point. The shdlow intertidal flats
of Freshwater Cove (landward of Dolliver Neck), Wonson Cove, and Lighthouse Cove contain extensve
soft shell dam beds and habitat. The two shellfish species identified from literature review as potentialy
supporting a future fishery within Gloucester Harbor include blue mussd and softshell clam.
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Other Surveys

Cancer crabs were frequently encountered while transect sampling for early benthic phaselobsterswithin
the main harbor and at the mouth of the Inner Harbor. The two most common species of Cancer crabs
frequently encountered in the nearshore waters of Cape Ann include the Common Rock Crab, Cancer
irroratus and the Jonah Crab, Cancer borealis (Robbinsand Y entsch, 1973).

The results of the REMOTS® sampling did not identify benthic invertebrates to species level but did
identify the successiond stage of the benthic community. Within the area of the G-Cdll stess REMOTS®
sampling gtations consigtently reveded Stage | marine polychaete concentrations atop sediment bearing
characteristic markingsof Stagelll benthicinfaund invertebrates(refer to Section 5.3.2.2). Certainmarine
bivaves are part of the Stage |11 successona community.

5.2.3.5 Lobsters

Both the whole Cape Ann area (including Gloucester Harbor) and the Beverly-Salem areawere cited by
Jerome et al. (1967, 1969) as areas which were very productive and extensively fished for lobsters and
very productive. However, specific locations within these areas were cited as being especidly productive
for lobsters. The DMF has conducted a commercia |obster trap sampling program since 1981, breaking
down datigtics by six areas in Massachusetts, including Cape Ann (which includes Gloucester) and
Beverly-Sdem (Estrellaand Glenn 1998). The catch per unit effort (per trap per 3-day set) for marketable
lobster was 1.11 at Cape Ann and 0.419 in Beverly-Salem in 1997, compared to 0.776 for the State as
awhole. Marketable lobstersinclude al those of 82.6 mm cargpace length (CL) or grester and without
eggs. The satigtics indicate that there is heavy fishing pressure for lobsters in the Beverly-Sdem areq,
probably more than elsewhere in the state. One index of fishing pressure is the percent of thelegd catch
composed of new recruits, i.e. lobster which reached legd size during their most recent molt. Beverly-
Sdem leads the Sx State areasin this statistic, with 96 percent, compared to 88 percent for Cape Annand
86 percent for the State asawhole, indicating that very few lobsters escape being trapped as soon asthey
reach legad sze. Other indicators of fishing pressure in which Beverly-Sdem leads the Sate are
ingdantaneous fishing mortaity, which isthe proportion of al deathsthat are attributable to fishing, and the
exploitation rate, the fraction of the population removed by fishing. Cape Anniscloseto or just bovethe
dtate average in these satistics.

The lobster resources within Gloucester Harbor were sampled by monitoring the catch of a commercid
fisherman over the course of one fishing season (NAI, 1999). Lobster trawls consisting of 5 to 20 baited
traps were set in Gloucester Harbor (Figure 5-12). Approximately 150 traps were set in each sampling
event. One trawl was st in the inner Gloucester Harbor and the remaining trawls were set in the outer
harbor during each sampling event. Lobster were measured by carapace length (CL) to the nearest
millimeter (mm). Observations of sex, reproductive condition, molt condition, presence or absence of
claws, sub-legd (lessthan or equa to 82 mm)or legd (83 mm or greater) sizing and any pathology present.
Trap set period was for three days.
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The Inner Harbor CTH; was rdatively congstent from June through September, and then decreased in
October through November and was again low in May. Both legd and sublegd-size lobsters followed the
same generd month pattern astotd CTH; (Figure 5-13).

Lobgters caught in the trawl samples, at dl sampling stations (GT1 through GT4), were highest in

September (Figure 5-14). The numbers then decreased rapidly in October and November. No lobsters
were caught in December through March, and CPUE began toincreasein April and May. Each of thefour
trawl gations showed similar patterns of monthly abundance, with catch per haul rdatively high in June
through November, low catches from December through March, and dight increasesin April and May.

In generd, Inner Gloucester Harbor area is twice as productive as the Outer Harbor area, primarily due
to the high catches of lega-size lobgters in the Inner Harbor. Annua CTH; of sublegd |obsters was
identical in the Inner and Outer Harbors. The presence of high numbers of lega-szelobster may bedue,
inpart, to thefact that lobstering isnot dlowed there. Theareafrom approximately Fort Point/Rock Neck
inward is closed to lobstering (Figure 5-12).

Early Benthic Phase (EBP) Lobsters

Data and information on EBP lobsters, defined as those with a carapace length (CL) of from 5 to 40 mm,
were collected in November 1999 by SCUBA divers swimming adong transects within potentia disposa
dte areas. The main objective of the survey was to investigate soft sediments (slt, mud, etc.) for the
presence of EBP lobgters, which are highly shelter dependent and may indicate areas of settlement habitat.
Additiond information was noted, such as number and diameter of burrows, substrate type, and species
present (NAI, 1999).

Figure5-12 showsthe survey transectsfor the EBP survey. Transects 15, 18, 19 werewithin thefootprint
of G-Cdl stes 1 and 4. Transects 22-27 and Transect 23-28 were within the footprint of G-Cell sites 2
and 3 as areault of transect sampling. No EBP lobsters or EBP |obster habitat were found within the
sample area. However during sampling efforts for EBP, evidence was noted which suggests the Inner
Harbor and Outer Harbor are suitable for juvenile and adult lobsters. For example at Transect 15, 79 out
of 219 burrows (36%) found aong a400m transect were occupied by juvenile or adult lobsters. Urchins
and Cancer crabs were aso noted along this transect. Abandoned (ghost) lobster traps, a gill net, and
other debris were also noted adong T-15. At T-18, 41 out of 54 (76%) burrows encountered along a
350m transect length were found to be occupied by juvenile or adult lobsters. Hermit crabsand Cancer
crabs were also noted along the transect, as were ghost traps. At T-19, 54 out of 88 (61%) of the
burrows encountered along a 350m transect were found to be occupied by juvenile or adult lobsters.
Green and Cancer crabs were also noted as were a seastar and a cunner. At T-22-27, 41 out of 101
(40%) of the burrows encountered along a 550m transect werefound to be occupied by juvenile or adult
lobsters. Green and Cancer crabs were also noted. At T-23-28, 45 out of 137 (33%) of the burrows
encountered along a 500m transect were found to be occupied by juvenile or adult lobsters. Green and
Cancer crabswere aso noted. Thiswas the only transect in which mussdls (probably the inedible horse
mussd, Modiolus modiolus) and kelp (Laminaria sp.) were noted.
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Results of the transect sampling for early benthic phase lobster revealed that surficid sediments aong
transects across the channd and vicinity were primarily compaosed of soft st / mud. Since no EBP were
found within the inner harbor and northeastern portions of the Gloucester Main Harbor, these areas may
not provide suitable habitat for early benthic phase |obsters. However, these areas of Gloucester Harbor
appear to provide sufficient habitat to support juvenile and adult lobsters as well as other forms of benthic
invertebrates. Transect T-15 had the highest relative index of |obster abundance (i.e. the greatest number
of lobsters/ linear meter).

5.3.3 Finfish

Because of the mobility of fish, the characterization of fish specieswithin aspecific area, such asthe G-Cdll
gtes isdifficult. However, severd sudiesgiveinsght into the types, patterns, and behavior of thedominant
fishgpeciesin the North Shore region and Gloucester Harbor, in particular. Thisinformation, coupled with
what is known about environmental conditionsat the G-Cell Sites (e.g. substrate type, water quality, water
depth), dlows for areasonable characterization of finfish at and near the preferred aquatic disposa Sites.

This Section discusses the following aspects of finfish activity in the North Shore Region and Gloucester
Harbor:

Essentid Fish Habitat (EFH) Ligtings for Gloucester Harbor;

Summary of Gloucester Harbor boat trawl and beach seine survey data (June 1998 - May 1999)
Summary of Salem Sound Resource Assessment trawl survey by depth Strata ;

Evauation of nursery potentid by ste;

Fish spawning potentid;

Diadromous fish activity; and,

Commercid and recrestiond fishing.

o e OO OO e OO

Table 5-5 lists the common and scientific names of the fish gpecies discussed in the ensuing sections.

5.3.3.1 Regiond Finfish Data (Sdem Sound to Cape Ann)

Aswith the invertebrate fauna, the marine fish of Gloucester are part of the boreal biogeographica region,
characterized by colder temperaturesand lesssummer warming, and thereforeasmdler annua temperature
range, than waters south of Cape Cod (the temperate region). Many northern species of fish reach the
southern limit of their range at Cape Cod, and many southern species reach their northern range limit there
aswdll.

The most extensve historic dataon fishery resourcesin the north shoreregion arefrom the study conducted
by DMF in 1965, which reported on a combination of otter trawls and beach seines in the waters of
Beverly, Salem, Danvers, Manchester, and Marblehead. Thirty-one species of finfish were found in the
Beverly-Sdem area. Severa of the sampling stations in the 1965 survey were replicated as part of the
SSRAS (Figure 5-16).
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1997 (Chase, in prep.)
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Table 5-5. Common and Scientific Names of Fish Species Discussed in this DEIR

Common Name

Scientific Name

Atlantic Slversde

Menidia menidia

Atlantic menhaden Brevoortia tyrannus

Atlantic herring Clupea harengus

Winter flounder Pseudopl eur onectes americanus
Mummichog Fundulus heteroclitus

Winter flounder Pseudopl eur onectes americanus
Skate spp. Raja spp.

Atlantic cod Gadus morhua

Cunner Tautogol abrus adspersus
Windowpane Scophthal mus aquosus

Blueback herring Alosa aestivalis

Lumpfish Cyclopterus lumpus

Pollock Pollachius virens

Rock gunnd Pholis gunnellus

Atlantic mackerd Scomber scombrus

Striped bass Morone saxatilis

Tautog Tautoga onitis

Haddock Melanogrammus aegl efinus

Y dlow-talled flounder

Limanda ferruginea

American plaice

Hippogl ossoides platessoides

Siver hake Merluccius hilinearis
Monk fish Lophius americanus
White hake Urophycisregia

American sand lance

Ammodytes americanus

Longhorn sculpin Myoxocephal us octodecemspinosus
Ocean pout Marcozoarves americanus
Northern pipefish Syngnathus fuscus
Northern puffer Fohoeroides maculatus
Grubby Myoxocephal us aenaeus
Bluefish Pomatomus saltatrix
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The fish species sampled in 1997, are typica of nearshore environments north of Cape Cod. The most
common species sampled by Jerome et d. in 1965 were dso common in 1997. For example, the fird,
second and third ranking speciesin 1965, (mummichog - Fundulus heter oclitus, slversde -Menidia sp.,
and Atlantic herring - Clupea harengus), ranked fifth, first, and third in 1997. A notabledifferenceinthe
speciesfound between the two yearsisthat menhaden (Brevoortia tyrannus), the second most abundant
species seined in 1997, was not caught at al in the seinein 1965. Differencesin thetotal specieslist and
in some relative abundances between the two studies maybe due to a result of the patchy distribution
typicd of many marine fish. Thisillugratesthe limitations of seine sampling. For example, over 96 percent
of the menhaden sampled were seined from two gtations on asingle date in September. At Tucks Point,
al but two of the 4,249 individuds sampled were from a September sampling date. It ispossiblethat if that
sngle date had been missed, menhaden would have been regarded as scarce in Salem Sound in 1997,
rather that as the second most abundant shore species. Thetwo stations at which the greatest numbers of
fish were caught in the seine were Tucks Point at the mouth of the Danvers River in Beverly, and Sandy
Beach on the Porter River. These gations were dominated by menhaden and silverside, respectively,
athough other species were dso caught. The lowest numbers of fish throughout the 1997, survey were
collected at West Beach, the only station exposed to the open ocean and therefore exposed to greater
wave action than the others. 1n 1965 at West Beach, no fish a al were seined in 8 of the 12 monthsin
which sampling took place, and if it were not for asingle haul in May of 236 Atlantic herring, West Beach
would have been the least productive station in 1997, aswell. The station with the lowest seine catch in
1965 was Tucks Point, which was the most productive in 1997. The gtation with the highest seine catch
in 1965 was Proctor Point, due mainly to alarge number of mummichogs on asingle date. Theseresults
further illudrate the variable nature of seine sampling. Although seine catches may belargdly influenced by
sngle catches of single species; the saine datais agood indication of the seasondity of fish abundance.

The most consistent result noted was the low numbers from the West Beach sampling station, which
indicated that high-energy beaches have rdaively few nearshore fishes, or the seine is inefficient at
collecting nearshore fishes. In thetrawl samples, 34 specieswere caught, with the most abundant species
being winter flounder, followed by skates (Raja spp.), Atlantic cod (Gadus Morhua), and cunner
(Tautogolabrus adspersus). Table 5-6 indicates the most common species sampled in the trawls,
comprising over 76 percent of individuas caught.

The most noticeable differences between the samples taken in 1965, and those taken in 1997, are the
decrease in dominance by winter flounder, from 84 percent of individuas sampled in 1965, to 32 percent
in 1997, and the appearance of large numbers of skates in the samples, which had been avery minor part
of the catch (only eight individuas dl year) in 1965. Also, ydlowtal flounder had been the third most
common species at the degper stations in 1965, but was represented by only two individuas in 1997.
Haddock, fourth most common in 1965, was absent in 1997. Skate have become a more common part
of the locd demersd fish faunain recent years, and thisis reflected in the 1997 samples.
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Table 5-6: Five Most Abundant Fish Species Collected (Tota No.) in Nearby Sdem Sound Beach
Saine Survey, 1997 (Massachusetts Division of Marine Fisheries unpublished data).
Common Name ScientificName Obea Pioneer Proctor Sandy Tucks West All
Park Village Point Beach Point Beach Stations
Atlantic silverside Menidia menidia 2,201 2,449 718 4,438 218 232 10,256
Atlantic menhaden | Brevoortiatyrannus 7 9%5 1,397 6 4,249 - 5754
Atlantic herring Clupea harengus 1 - - 390 1,708 49 2,148
winter flounder Pseudopl euronectes 20 40 45 264 526 3 928
americanus
mummichog Fundulus 80 61 15 238 2 - 3%
heteroclitus
all other species 345
Table5-7: FHve Most Abundant Species Collected (Tota No.) in Sdem Sound Trawl Survey
(Massachusetts Divison of Marine Fisheries unpublished data)
Common name Scientific name Beverly Danvers Hagte Marblehead Salem All
Cove River Channel Harbor Harbor Stations
winter flounder Pleuronectes 68 197 256 93 451 1070
americanus
skate spp. Raja spp. 65 59 181 45 293 643
Atlantic cod Gadus morhua 32 15 112 71 123 353
cunner Tautogolabrus 240 A 19 22 25 340
adspersus
windowpane Scophthalmus 7 - 73 4 70 14
aquosus
Total of 29 792
other species

Note: valuesin table are numbers of individuals
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5.3.3.2 Glouceder Finfish Data

Essential Fish Habitat (EFH)

Under the M agnuson-Stevens Fishery Conservation and Management Act, ak.a the Sustainable Fisheries
Act (SFA), an EFH is broadly defined as “those waters and substrate necessary to fish for spawning,
breeding, feeding, or growth to maturity”. All of Gloucester Harbor is within a desgnated EFH for 30
peciesliged in the SFA.

Diadromous Fish Activity

Four species (dewife, American shad, blueback herring, rainbow smelt) of diadromous fishes inhabit the
north shore area, dthough it is not known if any diadromous fish runs occur within Gloucester Harbor.
Diadromous fish are those that, a any particular life stage, regularly move between freshwater and
sdtwater, spending part of their life cycle in eech environment. Blueback herring were found during the
months of June and July within Gloucester Harbor during a recent beach seine sampling survey conducted
inthe harbor for finfish (NAI, 1999). Many fishwithin the sample contained individua sthat were between
55 and 92 mm long, which are considered to be young of the year (YOY) (Mullen et d, 1986). This
suggests that blueback herring may run the Annisquam River and its tributaries.

Summary of Seine and Trawl Surveys

Saine and trawl sampling was conducted for fisheries and lobsters, consstent with previous studies (i.e.
Jerome . d., 1969), in Gloucester Harbor from June 1998 through May 1999 in support of proposed
dredging activities. The purpose of the sampling wasto provide datathat can be used to eval uate the effects
of dredging and aquatic disposal on fisheriesresources. All sample locations were recorded by differentia
GPS (Globda Pogtioning System). Fish sampling occurred twice per month at four nearshorelocationsand
four deeper water locations , within Gloucester Harbor. This sampling was conducted June through
October 1998 and in May 1999, while once per month in November 1998 through April 1999.

For each seine and trawl sample, dl fish wereidentified to species, counted and measured for total length
to the nearest mm, and biomass in grams. Exceptiondly large catches were estimated through volumetric
sub-sampling, in which aminimum of twenty fish were measured. Ages of the fish were estimated based
on their lengths. Descriptive satigtics (mean, range and percent composition) were used to characterize
trawl and seine dtations. Tempora and spatid features of the juvenile fish community are described for
Gloucester Harbor.

The locations of each Seine and Trawl gation are depicted in Figure 5-17. The sampling protocol and
results for each sampling method are described in their respective sub-sections below.
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Seine Survey

Nearshore sampling locations conssted of a 50-foot seine with a 3/16 delta mesh, positioned pardld to
shore in gpproximately 1 m of water and then directly hauled to shore covering arectangular area. The
resources were calculated as a Catch Per Unit Effort (CPUE) based on the number of fish per haul.

Saine catchesin Gloucester harbor were dominated by large catches of afew species. On severa sampling
dates no fishes were caught. The most numerous fish captured by the seine was Atlantic Slversdes
(Menidiamenidia), accounting for 43 % of thetota catch at adl saine sampling locations. Winter flounder
comprised 8%, lumpfish(Cyclopterusumpus), blueback herring, and mummichog al comprised of 6 %
of the fishes captured in nearshore Gloucester Harbor (Table 5-8).

Four nearshore sampling stations, identified as GS1 through G4, were regularly sampled in Gloucester
Harbor seine survey. Sampling station GS1 was located at Pavillion Beach, GS2 at the northeast side of
Ten Pound Idand, GS3 near Halfmoon Beach and G34 at Niles Beach (Figure 5-14).

CPUE of Atlantic slversdes generdly rose throughout the summer to a pesk in abundancein September
and October (Figure 5-18), primarily dueto anincreasein the capture of Atlantic Slversides, mostly Y oung
of Year (YOY, annud fry) fish. The lowest CPUE was observed from November through March and
began to increase thereafter. Winter flounder, which ranked second in CPUE, was highest in September.
Most of the cgptured comprised of Y QY fish (lessthan 100 mm). Sampling eventsin January through April
decreased to zero, due to the fish moving to deeper water. Lumpfish ranked third in overdl CPUE and
were primarily captured during one sampling event (September 2) when large amounts of debris was
observed in the haul. Based on the captured fish length, most of the sample was comprised of YOY fish.
Blueback herring were recorded a sample stations GS2 and GS3 in June and July. Largdly the sample
contained fish that were between 55 and 92 mm long, considered to be YOY (Mullen et a, 1986).
Mummichogwere present in August, October and November, primarily a sampling station GS3 at lengths
less than 60 mm. Other fish observed in the sample catches were windowpane, Atlantic menhaden,
northern pipefish (Syngnathus fuscus), northern puffer (Sphoeroides maculatus) and grubby
(Myoxocephal us aenaeus). Seine sampling reveaed that fish species totd abundance and diversity was
generdly greatest in the late summer and early fal months.
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Trawl Surveys

Deeper water sampling was conducted with a 30-foot trawl made of 2-inch stretch mesh in the body and
1-inch stretch mesh in the cod end with a 1/4-inch liner. Each trawl was towed for approximately 400 m.
When a 400 m tow length was not achieved, the length and catch was standardized by the following
mathematica equation.
CPUE;, = (CATCH;/TOW,) 400
where,

CPUE;, = Catch per unit effort for speciesSin Sample T

CATCH;, = Catch of speciesSinsample T

TOW, = Tow lengthinm of sample T

Thetrawl catches characterized the fish community of depthsfrom 18 to 36 feet, within Gloucester Harbor.
Trawl sampling locations are identified as GT1 through GT4 as shown in Figure 5-14. Sampling location
GT1 was located in Southeast Harbor at a depth of 30 to 36 feet (9 to 11 meters). Station GT2 was
located inthe outer Gloucester Harbor at adepth of 29-35 feet (8.8t0 10.7 meters). Sampling station GT3
was located at the entrance to Blynman Canal a depths ranging from 18 to 25 feet (5.5 to 7.6 meters).
Ladtly, sampling station GT4 was located in the Inner Harbor near the entrance to the North Channdl at
depths between 25 and 28 feet (7.6 to 8.5 meters).

Catcheswerenumericaly dominated by winter flounder representing 27 % of CPUE, skates(Rajaformes),
20 %, Atlantic cod 12%, and both red hake and rock gunnel (Pholis gunnellus) 7 %. The skate species
were grouped into one category due to the difficulty in field identification. Skates ranked first in biomass.

Monthly CPUE was relatively consistent from June through November, and then decreased during
December through February aswater temperatures decreased and the fish moved to deeper water (Figure
5-19). On average monthly CPUE beganto increasein March and reached the highest levelsin April and
May. Winter flounder and Atlantic cod contributed to the high CPUE in April and high catches of cod and
skates resulted inthe high CPUE in May. Thefifth most abundant fish captured in Gloucester Harbor, rock
gunnel, was observed in every month except August and January.
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Figure 5-18: Tota mean catch per unit effort (CPUE= #/haul) for Gloucester Harbor beach
seine stations, June 1998 to May 1999 (Normandeau, 1999).
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Table 5-8. Percent of fish caught in seine samples taken in Gloucester Harbor from June 1998 through
May 1999 (geometric mean catch per trawl).

Species Station GS1 Station GS2 Station GS3 Station G4 All Stations

% % % % Combined

(GS1-4) %
Atlantic Silverside 56 15 36 56 43
Blueback herring N 17 7 N 6
Lumpfish N N 12 N 6
Mummichog 6 N 8 N 6
Winter flounder 9 N 9 N 8
Northern pipefish 6 12 N 9 0
Windowpane flounder 11 N N N 0
Cunner N 12 N N 0
Grubby N 15 N 14 0
Other species 1 30 28 6 31
Total 99 101 100 100 100

Notes: N =negligible. Sometotals do not equal 100% because of rounding

Source: Normandeau, 1999

Table 5-9. Percent of fish caught in trawl samplestaken in Gloucester Harbor from June 1998 through May

1999.
Species Station GT1 Station GT2 Station GT3 Station GT4
% % % %

Atlantic Cod 9 16 12 11
Pollock 8 N N N

Skate sp. 19 11 27 16

Rock gunnel 14 N N N
Winter flounder 24 28 24 29
Cunner N 10 N N
Shorthorn sculpin N 8 N 9
Windowpane flounder N N 7 N

Red hake N N 9 N
Rainbow smelt N N N 8

Other species 26 27 20 29

Total 100 100 9 100

Notes: N =negligible. Some totals do not equal 100% because of rounding

Source; Normandeau, 1999
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Nursery Potential

Utilizing the information from the EBP lobster survey (SCUBA observations), DMMP Seine and Trawl
Surveys, REMOTS® survey, and other literature, the potential value for the Preferred Aquatic Disposal
Sites asanursery for finfish and largeinvertebrateswas assessed. UDM disposa ismorelikely to affect
snstive larvad and juvenile stages of fish and invertebrates, so the protection of areas with high nursery
potential isimportant. Nursery potentid is estimated using the following empirica formula (Wilbur, 1999):

HABITAT COMPLEXITY + JUVENILE PRESENCE = NURSERY POTENTIAL (HIGH, MODERATE, LOW)

Habitat complexity (1-12) is highest where there is variation in substrate conditions and greatest vertica
dructure. Juvenile presence (yes/no) is the dominant commercid, recreationa and non-target organism
collected in substantia numbers or gpparent in Smilar habitat.

All Gloucester Harbor candidate aquatic disposal sites were determined to have moderate to high nursery
potentia for juvenile fish, namely Atlantic cod, pollock @ollachius virens), and winter flounder.
Therefore, the G-Cell steswill aso have moderate to high potentia for juvenilefish sncethe G-Cdll Stes
are subsets of the three origina candidate aquatic disposa sites within the Inner Harbor. Recent beach
seine and open water trawl sampling conducted within Gloucester Harbor (NAI, 1999) revealed winter
flounder to be one of the most abundant fish within the harbor in the fall. Most of the winter flounder
captured during this recent sampling effort were noted to be young of the year juvenilefish. Thissuggests
that the harbor providesimportant nursery habitat for thisgpecies. Semi-annud inshoretrawl surveysfrom
1978 to 1999 reved ed that many eastern M assachusetts coastd embaymentsare used by juvenile Atlantic
cod as settlement and nursery areas. Juvenile cod are brought to these coastal embayments due to
prevailing southwestward-flowing coastd currents and off-shore prevailing easterly summer windswhich,
combined, carry eggs and larvae shoreward (Pierce, 2000).

Spawning Potential

Spawning periods for the most common fish and invertebrates within a given area are commonly used as
amodd for assessing overdl marine fish spawning potentia for that area. Infact, dredgingisoften limited
to the times of year of decreased spawning, which is typicaly winter to spring. Many locd surveys have
identified important habitat associations (sand and cobble, eglgrass) that appear to be essential for the
reproduction and development of fishes and invertebrates. Spawning potentia within and proximd to the
G-Cdl Stesis edimated as “MODERATE’ because the sediment there is uniformly soft Silt, with little
variationand no edgrass beds are present. The Inner Harbor and proximity isadepositiond environment,
hence the predominance of soft it in the surficia sediment.

Based on habitat associations and regiona distribution of spawning activity, several species may find
suitable environmenta conditions for spawning within ports, estuaries and/or open water. Within nearby
Salem Harbor, Sdem Sound and Massachusetts Bay, there are at |east e even common fish species that
spawn. They are: American sand lance (Ammodytes americanus), Atlantic cod, cunner, longhorn sculpin
(Myoxocephal us Octodecemspinosus), northern pipefish, ocean pout (Macr ozoar ves americanus), red
hake, slversdes, tautog, windowpane flounder and winter flounder. Gloucester is expected to have a
smilar community assemblage of spawning fish species, especidly winter flounder, snce young of the year
juveniles were found to dominate catches per unit effort in arecent fal sampling effort (NAI, 1999).
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The seasondity of spawning for the dominant fish and invertebratesis an important factor in planning UDM
disposal. For instance, dredging and disposal restrictions are imposed by DEP for north shore harborsto
protect the spawning activities of the dominant specieswithinthat region of Massachusetts coasta waters
(see DMFmemoin Appendix B). Spawning for most of these organisms occursin the spring, summer and
ealy fal. As such, dredging has historicaly been limited to the late fall and winter season to protect
gpawning activities. The impogtion of seasond redrictions avoids impacts to senstive eggs and larvae
within the water column (pelagic) and on the seefloor (demersdl).

Recreational and Commercial Fishing

A series of meetings with locd fishermen, both commercia and recreational, were held to discuss the
regiond fisheries resources of the Gloucester area. At these meetings, they were asked to map the mgor
recreational finfishing, commercdid finfishing, and commercid lobstering areas and to denote which months
specific species were sought and harvested. Any area with suitable access to the waterfront is a likely
recregtional area. However, the areas identified for this section were reported to have particular loca
sgnificance, importance, or popularity.

Recreationa Fishing

There is an  extensve recreationd fishery based in Gloucester Harbor and vicinity (Sartwell, 1997).
Striped bass, bluefish, mackerdl, tautog and winter flounder are among the principal species sought by
recreationa fishermen from both nearshore locations and via private boat. The best areas for flounder,
reported by Gloucester fisherman and accessible by boat, occur off Niles Beach in the Southeast Harbor
and off Doliver Neck onthewestern sde of the Harbor. Local fisherman report that flounder wereformerly
more abundant, and that it is believed by most locd fisherman that the flounder population may have been
reduced over the years by overfishing, pollution, or a combination of factors. However, in recent years,
with cleanup of the harbor and catch limits, the flounder are recovering (Koutrakis 1997). The other
common recreationa finfish species can be found in most aress of Gloucester Harbor and vicinity.
However, there are certain aress that these species are most frequently fished (Figure 5-20). Some of
these areas are fished because of easy boat or land-side access (e.g. Ten Pound Idand and the State Pier,
respectively), while others are fished because environmenta conditions favor aggregation of the species.
In either case, recregtiond fishing isprevaent dong Pavillion Beach, Niles Beach, Cressy Beach and the
Stage Fort Park area, and from the Dog Bar Breakwater. In contrast to nearshore |locations, deep water
areas may not be as commonly fished recregtionaly, not because there are no fish present, but because of
greater travel distance from shore. Tautog remain close to submerged structures such as rocks, reefs and
ledges. Therefore, they are also not caught in trawls in open water. Table5-10 lists some of the principa
recreationally fished species in the Gloucester Harbor area with notes on habitat from Bigdow and
Schroeder (1953). Thereported or expected locations of thevariousrecregtiond fishin Gloucester Harbor
are also presented in Table 5-10.
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Table5-10:  Important recregtiond fish species, their habitat, and principa locations in the Gloucester

Harbor area.
Speciest Habitat* Where common in Gloucester
Winter flounder muddy sand, cleaner sand, off Dolliver Neck; Southeast
eclgrass beds Harbor
Atlantic Cod rocks and pebbles, gravel, sand, not specified.
sdls
Atlantic mackerel pelagic, schooling throughout the harbor
Bluefish pelagic, schooling throughout the harbor
Striped bass idands, rocks, sandy beaches Freshwater cove, Mouth of
Annisquam River
Tautog ledges, rocks, piers Dog Bar Breakwater, Harbor
Ledges (eg. Round Rock Shodl,
Ten Pound Idand Ledge, Prairie
ledge).

1 Source: Koutrakis 1997
2 Source: Bigelow and Schroeder

Commercid Fishing

Commerdid gill net fishing and lobstering is practiced outs de Gloucester Harbor and in Salem Sound and
more distant off-shore areas such as George' s Bank. Since the G-Cdll siteslie within Gloucester Harbor,
al of the G-Cdl aguatic disposa Sites are within areas closed to mobile gear fishing (e.g. trawls, saines,
dredges). Most of the commercid fishing effort isat depths of 60 feet or greater. Groundfish, particularly
winter flounder, arethe mgority catch from January to June. From June to August dogfish moveinshore
and some fishermen remove their gill net gear in favor of lobster gear. As shown in Figure 4-38
(Sasnowski, et. a., 1998), coastal gillnetting (Area 1) is practiced in the winter months while commercid
fishingin Area2 ismogt prevaent from April to July. Deep water gillnetting (Area3) occurs from January
to August. Gloucester Harbor is moreimportant to commercid fishing as alanding port. Fish landingsfor
Gloucester, MA in comparison to Massachusetts statewide landings are provided in Table 5-11.
Approximately half of al the haddock and silver hake landed in Massachusetts came into Gloucester
Harbor in 1999. Seventy-eight percent of al white hake landed in Massachusetts came into Gloucester
Harbor. Gloucester harbor aso had significant percentages of other species landed in Massachusetts in
1999 such as American Plaice (41.5%) and Witch Flounder (37.0%). The mgority of landingscomefrom
offshore fishing grounds.
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Table 5-11. Fish Landings (Ibs) for Gloucester Harbor and Massachusetts Statewide from May-
December, 1999 (x1000)

Fish Species PoundsLanded in PoundsLanded in % of State Total Landed
Gloucester M assachusetts in Gloucester
(Statewide - All Ports
Combined)

Cod 2,320 11,721 19.8
Haddock 1,651 3,533 46.7
Y ellow-tailed Flounder 592 4,915 120
White Hake 1,204 1,539 78.0
American Plaice 998 2402 415
Winter Flounder 256 6,426 40

Witch Flounder 590 1,590 370
Window Pane 2 65 31

Silver Hake 2,065 3,996 51.7
Monk Fish 2,220 15,990 151

Source: NMFS (1999)

Lobstering within Gloucester Harbor (Figure 4-39) occurs primarily from April to September, which is
outsde of the DEP-designated dredging/disposal window, but may continue until December. Deeper
waters (Aress 2, 3 and beyond) are more commonly fished from late spring/summer to early/mid winter.

Because of their mobility and naturd changesin environmental conditions from season to season and year
to year, the location of good lobster grounds can vary at any time. However, the anecdotd information
given above does indicate some genera differences in lobstering between in-shore and off-shore aress.
Lobgtering is practiced in degper waters nearly year-round including fal and winter months when dredging
and disposal would occur. Coadtd lobstering is most intensive from April to August, but does continue a
lower levels until December.

5.3.4 Coastal Wetlands, Submerged Aquatic Vegetation and I ntertidal Flats
The following subsections discuss coasta wetlands, submerged aguetic vegetation and intertiddl flats, their
presencewithin and near the preferred digposal Sites, their ecol ogical importance, and their regulatory status

under the Massachusetts Wetlands Protection and and Federal Clean Water Act.

5.3.4.1 Coastal Wetlands

The Massachusetts Wetland Protection Act, 310 CMR 10.21 through 10.37, regulates coastal wetlands
induding numerous submerged and intertidal resourceareas. SAt marshesareareaswith themost stringent
protection under the Act (See Section 7.1.3). In addition, the following resources
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are regulated under the Act: Land Under Ocean; Coastal Beaches, Coastal Dunes; Barrier Beaches,

Coastal Banks, Rocky Intertidal Shores; Sat Marshes, Land Under Salt Ponds; Land Containing Shellfish;
Banks of or Land Under the Ocean, Ponds, Streams, Rivers, Lakes or Creeeks that Underlie

Anadramous/Catadramous Fish Runs, and, Estimated Habitats of Rare Wildlife (for coasta wetlands).

The Wetland Protection Act regulationsdefineasalt marsh as* acoastal wetland that extendsup tothehigh
tideline, that is, the highest spring tide of the year, and is characterized by plants that are well adapted to
or prefer living in, sdline soils. Typicaly dominant plants within salt marshes are sat meadow cord grass
(Spartina patens) and/or salt marsh cord grass (Spartina alterniflora) .

Salt marshes are also protected under federa law because they are wetlands; one of the “specid aguatic
Stes’ designated in the Section 404(b)(1) Guideinesfor Specification of Disposa Sitesfor Dredged or Fill
Material (40 CFR 230, Subpart E). Theregulationsdescribe possibleimpacts onthese sitesfrom dredged
disposal, and the gpplicant for adredging permit must demongtrate compliance with guidelinesfor avoiding
adverse impacts to these areas before a permit can be issued. (See Section 7.2.5.3).

M assachusetts DEP Environmenta Sengtivity Index mapping depicts sat marshes proxima to Gloucester
Harbor aong the Annisquam River and within limited areas of the south end of Freshwater Cove (west of
Dolliver Neck) (Figure 5-21). These aress lie outside the footprint of the G-Cdll Sites.

5.3.4.2 Submerged Aquétic Vegetation

Vegetated shalows (ak.a. submerged agquatic vegetation) are regulated by DEP as* Land Under Ocean”,
and are also Specid Aquatic Sites protected by the federd 404(b)(1) guidelines, where they are defined
as “permanently inundated areas that under normal circumstances support communities of rooted agquetic
vegetation”. In marine settings north of Cape Cod, edgrass (Zostera marina) beds are the most common
form of SAV. Edgrassbedsincrease speciesdiversty and productivity by providing substrate shelter and
food for avariety of marinefish and invertebrates (Levington, 1982). They aso sabilize marine sediments
(reduce eroson and resugpengon within the water column) by reducing wave energy. The formation of
Eelgrass beds are dso the firgt step in sdtmarsh succession (Gosner, 1978).

Eelgrass bedsin Gloucester Harbor were mapped by the DEP in 1997 from agrid photographs (Costdllo,
1997) (Figure 5-21). Theseresource areas are aso depicted on draft Massachusetts DEP Environmental
Sengtivity Index mapping of Gloucester Harbor (NOAA, 1998). Submerged aguatic vegetation (eglgrass
beds) of Gloucester Harbor occur within areas of the many harbor embayments. Specificaly, edgrass
beds are known to exigt within the western and centrd regions of the Western Harbor, throughout the
Southeast Harbor, the north and south sides of Black Bess Point, and within Lighthouse Cove. The nearest
edgrass bed to any of the G-Cdll dtesis the Western Harbor bed which lies approximately 740 feet (225
meters) northwest of G-Cell-1.
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5.3.4.3 Intertida Habitats

The only areas other than wetlands and vegetated shalows, which are specificaly protected under the
404(b)(1) guiddines and found in the Gloucester coasta area, are mud flats. These are defined asfollows
in the federd guiddines

“Mud flats are broad flat areas along the sea coast and along coastal riversto the
head of tidal influence and in inland lakes, ponds, and riverine systems. Wind and
wave action may resuspend bottom sediments. Coastal mud flats are exposed at
extremely low tides and inundated at high tides with the water table at or near the
surface of the substrate. The substrate of mud flats contains organic material and
particles smaller in size than sand. They are either unvegetated or vegetated only
by algal mats.”

This definition differs from the state’ s definition of tidd flats principaly inthat mud flats are composed only
of fine-grained materia, whereastidd flats may aso include intertidal sand bars. Mud flats contain biota
such as clams and marine polychaete worms, and may provide foraging and nursery aress for fish and
foraging habitat for shorebirds.

Tidd flats (either mud flats or sand bars) generdly occur dong the Annisguam River and within the many
embayment areas of Gloucester Harbor such as Freshwater Cove, Western Harbor, Wonson Cove,
Southeast Harbor, and Lighthouse Cove. Smith Cove, within Gloucester Inner Harbor, has an extensve
tidal mud flat at its southern end. The Rocky Neck Peninsula separates this mud flat from the G-Cdll site
aress. Available mapping for Gloucester Harbor (NOAA, 1998) depict the nearest tidd flatsto liewithin
420 feet (128 meters) east of G-Cdll-4 within asmal embayment on the west side of Rocky Neck, and
within 460 feet (140 meters) north of G-Cell-1 offshore of Pavillion Beach. Figure 5-18 depicts other tidal
flats within the harbor in relaion to the G-Cdl Stes.

5.3.5 Wildlife
The coagtd waters off Gloucester and within Gloucester are inhabited by wintering waterfowl. Seabirds
and shorebirds a so frequent the various coastal habitats within and proxima to Gloucester Harbor. The
areas within the harbor and immediatdly offshore are not known to support any significant concentrations

of marine mammas or reptiles. All wildlife in the areais mobile and will avoid any aress of disturbance.

5.3.5.1 Avian Habitats

In the Gloucester area, beaches and tiddl flats exist mainly in the protected embayment areas of the main
Harbor, and along the Upper Annisquam River area. The G-cdll Stes are not located in an edlgrass,
intertiddl flat or salt marsh habitat, therefore, they are not within potential shorebird breeding or foraging
habitat. Nevertheless, the edgrass and intertidd flat areas proximal to the G-Cell sites (Figure 5-18) are
habitat for diving ducks, shorebirds, and sesbirds. A generd discusson of the waterfowl, shorebird, and
seabird habitats of Gloucester Harbor is presented below.
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Water fowl

Diving ducks (Family Anatidae, Subfamily Anatinee, Tribes Aythyini and Mergini) can be found within
Cape Ann embayments, including Gloucester Harbor at any time of year, however most species are
typicaly absent from Juneto July (Forster, 1994). Speciesrichness and total abundanceisgreatest by late
November when many farther north breeding sea ducks have arrived in the waters of eastern
M assachusetts as winter resdents. The total abundance may fluctuate throughout late fall to mid-winter
months with the arriva and departure of somewhat trans ent loose flocks and individuas. Speciesrichness
and total abundance usualy increases once again in late winter to early soring as the wintering waterfow!
begin to stage for their flights to northern breeding grounds (Leshy, 1994).

The abundance of wintering waterfowl during diurna cyclesisusudly grestest in nearshore (littoral) waters
during mid to high-tide. During low tide, many of the deeper-diving species such as the seeducks and
mergansers (Tribe Mergini) move out to deeper, off-shore waters (Leahy, 1994). The various species of
diving ducks found within Gloucester Harbor include representatives of the herbivore (e.g. Redhead,
Aythya americana), piscivore (e.g. Red-breasted Merganser, Mergus serrator), and molluscivore (e.g.
Common Eider, Somateria mollissima) feeding guilds. Surfacefeeding ducks (Tribe Anatini) may aso be
found wintering within Gloucester Harbor, foraging inlittoral watersfor aquatic vegetation and invertebrates
(e.g. Black Duck, Anas rubripes;, American Widgeon, Anas americana, €etc.).

Other waterfowl to be expected within Gloucester Harbor other than ducks include the loons (Family
Gaviidae), grebes (Family Podicipedidag) and cormorants (Family Phaacrocoracidag). In the Cape Ann
region, including Gloucester Harbor, loons and grebes are mainly absent as summer resdents, but tend to
beraretolocally common winter residents (Viet and Petersen, 1993). The speciesof loons (e.g. Common
- Gaviaimmer and Red-throated - G. stellata) and grebes (e.g. Horned Podiceps auritus and Red-
necked Podiceps grisegena) reported by Forster (1994) to winter in coastal eastern Massachusetts
embayments (including Gloucester Harbor) feed mainly on fish by diving in open waters (Terres, 1980).

Of the cormorants, Double-crested Cormorants (Phal acrocorax auritus) are most abundant during the
summer months, while Great Cormorants (Phalacrocorax carbo) appear in the harbor in winter months.
However, either may be expected to be present at dl times of the year asis reported for Nahant Bay,
located to the south of Gloucester Harbor (Rines and Stymeist, 1994). Nearshore (littora) and off-shore
waters are used for feeding. Both species of cormorant feed primarily on fish (such as sculpins, haddock,
cod, flounders, and herrings) but crustaceans such as spider crabs and shrimp may aso be consumed
(Terres, 1980). Food is caught by diving in open water areas. However, the harbor’s reefs and rocky
promontories are used by these species for roosting and sunning.
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Shorebirds

Shorehirds are a so expected to frequent Gloucester Harbor. Numerous species of shorebirdssuch asthe
plovers (Family Charadriidag), and sandpipers (Family Scolopacidag) can be expected to frequent the
intertiddl flats of Gloucester Harbor throughout the seasons. Typicaly, speciesrichness and abundance of
shorebirdsisgenerdly greatest on exposed mudflatsand sandy beachesat low tide during autumn migration
(late summer to early fal) with pesk occurrences for various species

varying throughout this time period (Forster, 1994). Although many speciesof shorebirdsfrequent mudflat
habitat for feeding, some prefer pebbly or cobbly beaches (e.g. Ruddy Turnstone, Arenaria interpres)
and others prefer rocky coast (i.e. Purple Sandpiper, Calidris maritima). However, as many as 15
species of shorebirds have been reported (many routingly) from the rocky ledges of nearby Halibut Point
in Rockport (Leahy, 1994).

Shorebirdsfeed mainly on marine polychestes, amphipods, and even mollusks (Terres, 1980) ontidd flats,
intertidal rocks, and shallow subtidal bottoms (L evinton, 1982). Thesefood sourcestend to bemoreeasily
ble to the birds during low tides, therefore diurnal cycles of abundance and speciesrichnesswill be
greatest during low tides. Sandpipersand ploversfeed on surface-dwelling invertebratessuch asamphipods
and marine worms by gleaning from the surface or turning over sones. Larger shorebirds, such as
dowitchers, whimbres and willets, probe the soft substrata using their long bills (Levinton, 1982).

5.3.5.2 Maine Mammds

Marine mammalsfound in the watersin and around Stellwagen Bank |located approximately 4.5t0 5 miles
east southeast of Gloucester, include thirteen species of cetaceans (whal esand porpoises), and two species
of seels(NOAA, 1993)(Table5-12). Although five of thewhale speciesare endangered, some, especidly
the large and conspicuous humpback (Megaptera novaeangliae) and fin whaes (Balaenoptera
physalus), have become locally common enough to support awhae-watching industry. As of the end of
1998, this industry produced revenues of $20,000,000 per year and brings 860,000 people annualy to
Stellwagen Bank to view whales (Boston Globe, January 11, 1999). Most of these species may be
expected to be found occasionadly in the ocean waters closer to Gloucester, but rarely, if ever, within the
harbors. Anexception to thisisthe harbor sed (Phoca vitulina), which from late September to late May
is commonly seen resting on sheltered and undisturbed rocky ledges in harbors, bays and estuaries from
Maine, south to Plymouth, Massachusetts and occasionally beyond.
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Table 5-12. Marine mammals found in the waters over and around Stellwagen Bank (NOAA, 1993)

Common Name Scientific Name Remarks
Humpback whae Megaptera novaeangliae March-November, offshore, near
bank
Northern right whale Eubalaena glacialis Late winter - July
Finwhae Balaenoptera physalus Peak April - October, offshore
Sa whae Balaenoptera borealis Very rare
Bluewhde Balaenoptera musculus Very rare
Minke whae Balaenoptera acutorostrata Peak spring - late summer/early fall
Filot whae Globicephala spp. (2 species)
Killer whae Orcinus orca Peak mid-July through September
White-sided dolphin Lagenor hynchus acutus Common al year
White-besked dolphin Lagenorhynchus albirostris Rare, April - November
Harbor porpoise Phocaena phocaena Peak in spring
Bottlenose dolphin Tursiops truncatus Late summer/fal, offshore
Common dolphin Delphinus delphis Occasiond, fall/winter, offshore
Harbor seal Phoca vitulina Common, nearshore
Gray sedl Halichoerus grypus Abundant in Canada, rarein
M assachusetts
5.3.5.3 Repiles

The only marine reptiles found in the project region are sea turtles.  Although four species of sea turtles
have been recorded in the Gulf of Maine, only two, the leatherback (Dermochelys coriacea) and the
Atlantic ridley (Lepidochelys kempi), are seen with any regularity (Payne 1991). The leatherback, the
largest living reptile, may grow to 11 feet (3.3 meters) in length and weigh up to 1900 pounds.
L eatherbacks breed in Centra and South Americaand are most frequently sighted off Massachusettsfrom
June through September.

The Atlantic or Kemp'sridley isthe most commonly reported turtle from Cape Cod Bay (Payne, 1991),
but mogt of thesightingsare of stranded juveniles. Individualsof thiswarm-water speciesbreed in Mexico,
drift or swim north as juveniles, and become trapped in Cape Cod Bay as temperatures fal, where they
arekilled by the cold. They are not animportant part of the faunanear Gloucester. The other two species
of turtles reported for the area, loggerhead (Caretta caretta) and green turtles (Chelonia mydas), are
very rarely found north of Cape Cod. Sightings of these two species north of Cape Cod are usudly
wandering juveniles that do not survive the winter (Weiss, 1995).
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5.3.5.4 Endangered Species

The Massachusetts Natural Heritage Atlas does not indicate any estimated habitat of state-listed
Endangered, Threatened or Specid Concern speciesin or adjacent to the marine waters of the Gloucester
areawith the exception of TinkersIdand located approximately 10.5 milesto the southwest of Gloucester
Harbor. It does not indicate any priority Sites of rare species habitats or exemplary naturd communities
inthisarea

Of the marine mammals and reptiles reported on in Section 5.1.6.2, five whales and two turtles are
federdly listed as endangered. These include the humpback whae, fin whale, sai whale, blue whale,
northern right whale, leatherback turtle and the Atlantic or Kemp's ridley turtle. These species, if they
atain enough numbersto have centers of concentration a al, are found mainly a Stellwagen Bank off the
northern tip of Cape Cod or at Jeffrey’s Ledge north of Cape Ann.

5.3.6 Historical and Archaeological Resources
5.3.6.1 Generdl

The Port of Gloucester isrichin colonid maritime history. Firgt visited by Samud de Champlain in 1603,
it was soon settled by colonigts from Plymouth and became established as a commercid fishing port in
1632. It isthe oldest commercid fishing port in the nation. Gloucester history is preserved in severd
museums and exhibits in the region including, the Essex Shipbuilding Museum, the Cape Ann Higtorical
Museum, and the Sargent House Museum, among others. In addition, Rocky Neck Avenue in East
Gloucester has been designated the oldest working artist colony in America by the Smithsonian Ingtitution.
Because of Gloucester's maritime higtorical sgnificance, a reconnaissance survey of the potentia
shipwrecks and aborigina (Native American) Sitesin the Harbor was conducted.

As requested by the Massachusetts Board of Underwater Archaeological Resources, a reconnaissance
survey was conducted to identify the potentia for historical (shipwrecks) and archaeologica (aborigind)
gtes for the Gloucester DMMP. The full survey report in included in Appendix |.

5.3.6.2 Hidorica Shipwrecks

To determine sgnificance for each shipwreck the Department of the Interior’ sdefinition of digibility for the
Nationa Regigter of Higtoric Places (i.e. generdly sites over fifty years old) was used as guidance.
However, most of the shipwreckswere over onehundred yearsold. Becausetherecording of shipwrecks
was not done in athorough and programmed manner in the 19th and early 20th century, the information
for any particular Ste might be inaccurate. However, the approximate number of significant shipwreck
stesin the Gloucester study areais accurate enough to alow the determination that pre-dredging/disposal
planning is recommended.
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The survey-level historical research located a total of 349 shipwrecks in the Gloucester aquatic ZSF,
induding vessels ligted aslogt “off” Sdem, Marblehead, Beverly, Manchester, or Gloucester. Eliminating
those vessel sknown to be outside of any of the candidate disposal sites, we areleft with 5 shipwreck Sites
known to be withinin, or closeto, the origina agquatic digposad candidate sites and

317 a some unknown spot inthe ZSF. Of the latter two groups, 302 would fit the Department of the
Interior’ s eligibility for the National Register of Historic Places (Reiss, 1998).

Located wrecks are shown in Figure 5-22. There are no known shipwrecks near the preferred aquatic
disposd sites. The closest mapped wrecks to the G-cell sitesarethe Nina T (ca. 1990), and the Chester
Poling (ca. 1977) located outside of Gloucester Harbor gpproximately 1,000 feet (305 meters) and 1,100
feet (335.3 meters) southeast of Dog Bar Breakwater.

In addition to those vessdls found in the hitorica records, we must assume many others were logt in the
study area and not recorded. Before radios and radar, vessals were surdly lost with &l hands on the
numerous ledges in the area during storms and fogs. Others could only record them as missing at sea,
whether they had just left the harbor, were returning after along voyage, or were blown in while trying to
sl past the shore. No one would know what happened to them. They would include smal and large
fishing boats, coasters, and transoceanic merchant men and warships.

Besidesthose vessdlslost while underway, anumber would have been lost at their moorings or abandoned
in shallow water, such as the abandoned 1800s fishing vessdl seen at low tide on the western shore of
Manchester Harbor and the 1690s Hart's Cove shalop in Newcastle, New Hampshire. Some of the
shipwrecks would have been sdlvaged shortly after wrecking or more recently.

Since we know <0 little of the early vessdls, onboard fishing processes, or life aboard the early merchant
vesHs, the remains of any higtoric ship or boat would be archaeologicaly and higoricaly sgnificant ona
locd, regiond, and netiond leve.

Higtoric shipwreck stesare known to exist in the study areaand arerelatively easy to detect. The number
of vesd losses found in this Sudy is smaller than the total losses that would be located with a complete
study, but the results found areindicative of alarge number of probable shipwreck steswithin or proxima
to the Harbor. Thelack of complete recorded evidenceistypica for any locdity along the New England
shore. Until recently theloss of avessd, even with theloss of life, was not considered newsworthy enough
for the ubiquitous 4-page weekly newspaper in the 1700s and 1800s. State and federal government
compilations of vesse losses, which are incomplete, date only from the very late 1800s. In addition, the
parameters of this study only included some primary research with mostly the ingpection of secondary
compilations of data from the primary sources. The data located in this study indicate thet there is a
probability of encountering the remains of an historic vessd in or near the G-Cdll Stes, dthough because
this area was dredged for the creation of the Federal Channd, the remains of a shipwreck may have
aready been removed, whally or in part.

Fedd surveysof the G-Cdll sitesand vicinity will be conducted to ascertain if any shipwrecks or shipwreck
debrisis present. See Appendix | for more information on potentia future studies.
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5.3.6.3 Archaedlogicd Sites

Prehigtoric Indians (Native Americans) used the shore as a summer dwelling areato get away from the
hest and insects of theinterior and to collect the bountiful food offered by thesea. Regiondly, Indianswere
known to collect many types of shellfish which were smoked, dried, stored and traded for winter food.
They usad smdll dugout and bark canoesfor fishing and hunting mammals, and for trangportation dong the
shore and to nearby idands.

In most areas of New England, seasona Indian dwelling sites are typicaly found near abeach and afresh
water source with a southeast exposure to the sea.  In addition, shell middens, created by Indians
processing bivaves, are often found in smilar areas without the need of running fresh water (Bourque,
1980, IV-45-49 & Riess, 1989, 12). Since the last ice age, the net sea level change has placed the
coadtline of 6,000 BP under approximately 25 feet (7.62 meters) of water inthe Cape Ann area(Bourque,
1980, 1V-229). For example, some of theidands now close to shore near Gloucester would have been
smadl hills connected to the mainland by low strips of land as recently as 2,000 years ago. If they were
close to a beach, which might have been part of the connecting strips, they would have been prime aress
for prehistoric resdentia use.

Since little is known of the prehigtoric Indians of the sudy area, any remains, whether a village, fish
processing Site, or sunken canoe, would be of greet importance. However, previous sub-bottom profiling
dataindicate that the area has an irregular bedrock surface which istypicaly covered by 0-30 feet (0 to
9.1 meters) of glacidly deposited medium sand and some organic and clay sediment.

Remains of any stes would be extremely hard to locate under the sediment in the survey area. Remote
sengng surveyswill generaly not indicate aprehistoric Stein thistype of topography. Locating prehigtoric
Indian sites would require archaeologica trenching of each proposed impact area. Spot inspection by
archaeologicd divers, while investigating remote senaing targets of possible historic remains, would be
useful, but probably not productive.
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Figure 5-22: Known Shipwreck Locationsin Gloucester Harbor.
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5.3.7 Navigation and Shipping

Gloucester Harbor is the oldest fishing port in the nation, and the second largest commercia fishing port
in New England (second only to New Bedford). The Gloucester Main Harbor is deep enough dong the
main navigation channel, and does not require maintenance dredging. However access to the commercia
areasof the port withinthelnner Harbor isprovided through the dredged federal navigation channd (Figure
5-2) which has an authorized navigationa depth of 20 feet (6.1 meters). Maintenance of the dredged
federd navigation channe in Gloucester Harbor is required to support the Harbor’ srole as a commercial
fishing port. With further expansion of the port and waterfront facilities, the need for additional commercid
deep water berthing in the harbor exigts. In many areas of the Harbor, there is insufficient water depth to
accommodate large commercid vessds a some of the exigting harborside facilities.

Recreational vessd traffic dso playsalargerolein Gloucester Harbor. The harbor contains approximately
16 marinas or boat yards, approximately three yacht clubs and three dockside restaurants. Thereis a
sgnificat recregtiond boating fleet, with numerous moorings digtributed within three mooring basins.
Gloucester Harbor isaggnificant recreetiona boating destination, dueto thelarge number of historical and
culturd attractions of the town, largely located adjacent to or within close proximity to the Inner Harbor.

The entrance to Gloucester Harbor lies west of Round Rock Shoa and The Dog Bar Breakwater.
Entrance to the Inner Harbor is via the main Federal Channel which begins at apoint just southwest of an
imaginary linefrom Fort Point to Rocky Neck. The entrance channel maintains an average depthto MLW
of 15.5feet (4.7 meters) across an approximate width of 300 feet (91.4 meters) and aong its gpproximate
3900 foot (1188 meter) length.

At the northeastern end of their entrance channd, the channel splits into north and south channels, which
are separated by first, an anchorage area, then rock shoals, and findly by the State fish pier. The North
Channel maintains adepth of 17 feet (5.2 meters) MLW and an average width of 200 feet (61 meters) for
an gpproximate length of 2,350 feet (716 meters) long. The South Channd maintains a depth of 18 feet
(5.5 meters) MLW and an average width of 200 feet (61 meters) for an approximate length of 2,300 feet
(701 meters) long. Theanchorage at theintersection of the North and South Channels has an approximate
depth of 16 feet (4.9 meters). The two maor embayments of the Inner Harbor, Harbor Cove to the
northwest and East Gloucester Harbor to the southeast (at the entrance to Smith Cove) have an average
depth of approximately 15 feet (4.6 meters) and 13 feet (4 meters), respectively.

The Blynman Cand provides navigable accessd ong the Annisquam River. It isaccessed from the Western
Harbor area of the Gloucester Main Harbor. The Blynman Cand provides access for recreationd and
fishing vessdls to the Annisquam River. The Blynman Cand has a navigation depth of 6.7 feet (2 meters)
from the entrance at the Western Harbor, north to the B & M Railroad Bridge. This segment of the cand
has a mean width of 30 feet (9.1 meters). Fromthe B & M Railroad Bridge, north to Bouy No. 21, the
canal has an average depth of 4.7 feet (1.4 meters) MLLW and average width of 50 feet (15.2 meters)
(NOAA, 1992).
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5.3.8 LandUse

Land use dong Gloucester Harbor in the vicinity of the preferred aquatic disposal Sites, is a mixture of
undeveloped, residentia, commercial and industrid usage (Figure 5-2). G-Cdll-1 lies adjacent to the
western and southwestern sides of Fort Point. The western waterfront of Fort Point is developed with
commercid facilitiesincluding Fuji Food, Paris Seafood, and Cape Pond | ce. However, further landward,
across Fort Point Avenue, lieresdentid areas. Residential and recregtiond land use areas d o lie dong
the southeastern end of Fort Point. G-Cedll-2 lies within an open water area of the Gloucester Main
Harbor. The nearest land useis a public park (Stage Fort Park) located approximately 1155 feet (352
meters) to the west. G-Cell-3 lies proxima to Ten Pound Idand which is mostly undeveloped. G-Cdll-4
liesadjacent to resdentia land use areas of Rocky Neck approximately 200 feet (61 meters) to the south.

5.3.9 Air Quality and Noise

5.3.9.1 Air Quality

Background air quality in Gloucester Harbor has been estimated using monitoring data reported by the
DEPtothe USEPA Aerometric Information Retrieval System (AIRS). Although the DEP does not operate
any ar pollution monitors within the Town of Gloucester, data collected at other DEP monitors in Essex
County during thethree-year period of 1996-1998 were used to determineexisting ar quality of theregion.
Theloceation of ar qudity monitoring stations within Essex County varies according to the parameter being
measured and the year of data collection, and includes sitesin Lawrence, Lynn, Newbury, Peabody, and
Haverhill. Thisisaconservative approach, astheair quality in Gloucester islikely to be asgood or better
than that which exists near the monitoring Sites. In particular, Gloucester is located farther from mgjor
indugtria sources of air pollution than Lawrence or Lynn, with the PG& E Generating Station power plant
in Sdembeing an exception. However Gloucester is upwind of Saem under the prevailing northwesterly
wind. The Gloucester area dso has significantly fewer mobile sources of ar pollution, Sinceits population
density islessthan that of either Lawrence or Lynn.

The USEPA mandates monitoring of the following six criteria air pollutants: nitrogen dioxide (NO,),
particulate matter with diameterslessthan or equa to 10 microns(PM,,), sulfur dioxide (SO,), ozone (O5),
carbonmonoxide (CO), and lead. Ambient Air Quality Standards (AA QS) have been established for each
of these pollutants to protect the public hedth and welfare, with a margin of safety. PM,, O3, and NO,
emissions are those associated with operation of heavy equipment used in UDM disposal operations.
Ozoneis not a pollutant emitted by heavy equipment, but is formed in the atmosphere when “precursor”
elementsand compounds such asnitric oxides, hydrocarbons (e.g. from unburned fossil fuels) and oxygen
are combined in the presence of sunlight.

A geographic area that meets or exceeds an AAQS is called an attainment area for that air pollutant
standard. An areathat doesnot meet an air stlandard is called anon-attainment areafor that standard. The
entire state of Massachusetts is in atainment of al criteria ar pollutant sandards except for ozone, for
whichit is classfied asin serious non-attainment. A summary of exigting air qudity datafor Essex county
isasfollows.
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Nitrogen Dioxide (NO,): For the period of 1996-1998, no violations were recorded at either the Lynn
or Newbury, MA monitoring locations. The 1998 annud arithmetic mean for the Newbury monitor was
0.006 ppm, whichisonly 11% of the standard. The 1998 annud arithmetic mean for the Lynn monitor was
0.014 ppm, or only 26% of the standard.

Particulate Matter 10-Microns (PM;o): Between 1996 and 1998, there were no violations of the PM,,
air quality standards, which are (1) an annud arithmetic mean of 50 g/m?, and (2) a 24-hour value of 150
g/m?. The Lawrence monitor station readings had an annua arithmetic mean of 15 g/, which was 30%
of the standard.

Sulphur Dioxide (SO,): The SO, monitoring site located closest to Gloucester is in Peabody, dthough no
1998 data was available from this site. SO, data was aso collected from 1996-1998 at Essex County
monitoring Stesin Haverhill and Lawrence. The SO, standardsare (1) 0.50 ppm (3-hour average, (2) 0.14
ppm (24-hour average), and (3) 0.03 ppm (annua mean). There were no violations of SO, standards in
Essex county during 1996-1998. The 1997 annua mean in Peabody was 0.004 ppm, which is 1.3% of
the standard. Similarly low measurements were recorded in Haverhill and Lawrence.

Ozone (O): During 1996-1998, O, was monitored in Essex County at sitesin Newbury, Lawrence and
Lynn. The air qudity standard for O; is 0.12 ppm (one-hour standard). At Lynn, the maximum value
recorded in 1998 was 121 ppm, which is 101% of the standard. The new 8-hour standard (0.085 ppm)
is caculated as athree-year average of the annua fourth-highest daily maximum 8-hour O5 concentration.
From1995-1997, Lynn had an 8-hour va ue of 0.089 ppm (105% of standard), and Newbury had avaue
of 0.084 ppm (99% of standard). Statewide, M assachusetts continues to be in non-attainment of the O,
standard.

Carbon Monoxide (CO): Among the nine CO monitoring sites in Massachusetts, the sites closest to
Gloucester arelocated in Lowell and Boston. Both of these urban |ocations can be expected to have higher
ambient levelsof CO dueto higher population density and greater CO emissionsfrom mobilesources. The
CO standards are 35 ppm (1-hour average) and 9 ppm (8-hour average). During 1998 and 1997, there
were no violaions of the CO standards in Massachusdtts. In Lowdl, the maximum 1-hour vaue in 1998
was 6.0 ppm (17% of standard) and the maximum 8-hour value was 4.1 ppm (46% of standard). In
Boston, the maximum 1-hour vaue in 1998 was 6.7 ppm (19% of standard) and the maximum 8-hour
vaue was 6.6 ppm (73% of standard). In 1996, one violation of the 8-hour standard was recorded in
Lowell (10.5 ppm).

Lead (Pb): Althoughleadisacriteriaar pollutant, monitoring for lead was not conducted in 1997 because
concentrations in Massachusetts have been minima in recent years. The most recent available data for
Essex County was recorded at monitoring sitesin Newbury, Haverhill and Lynn during 1994-1995. The
standard for lead is 1.5 ug/m? (quarterly mean). At dl locations in Essex County, no value exceeded
0.01ug/m?, which is less than 1% of the standard.

Oveadl, theexiging ar qudity in the Gloucester arealisgood and isin compliance with dl sate and federd
ar quality standards except for ozone. Statewide non-attainment for the ozone standard requires that
M assachusetts continue to make progress on implementing a State Implementation Plan (SIP) for ataining
the standard.
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5.3.9.2 Noise
Gloucester Harbor is a heavily commercidized port, and as such nearshore areas in Gloucester exhibit
noise levestypicd of commercid environments. Indugtria noises, such as that associated with operation
of a seafood processing plant or traffic noise from shipping and commerce, al contribute to the existing
noise environment. Recreationa areas, such as Stage Fort Park at the west end of the Gloucester Main
Harbor, and residentia areas, such asthe Rocky Neck ares, are generdly quieter.

In the vicinity of the navigation channd and G-Cdll Stes, noise levels are typica of a mixed land use
environment, quiet a some times, noisy a others. Mo of the existing noise is generated from existing
vess tréffic in the channd.

5.3.10 Recreational Resources

Recreational resources in Gloucester Harbor are abundant, and reflect a wide range of passive and
recreational activities. Predominant among the recreationd uses of the harbor are boating and sailing,
swimming, and fishing. The harbor, asviewed from variouslocations around the perimeter, is often painted
by artists from Rocky Neck.

There are sixteen recreational marinas or boat yards and approximately three yacht clubs located in
Gloucester Harbor. 1n addition, numerous single point moorings are located within three mgor mooring
basins. In addition, at |east three dockside restaurants are located within Gloucester Harbor.

Recreationd fishing is asgnificant activity, with winter flounder, cod, mackerdl, bluefish, and striped bass
the most important recreational species.  Section 5.3.3.2 provides a more complete description of
recregtiona fishing in Gloucester Harbor.

Public parks abutting Gloucester Harbor include Stage Fort Park at the western end of the harbor, (the site
of the nation’s fird commercia fishing stage), which provides public beach access and picnic aress.
Smadler municipa parks are located aong the waterfront on the western side of Fort Point, and in East
Gloucester. These smdl municipa parks generdly contain neighborhood playgrounds.

5.3.11 Economic Environment

Gloucegter, founded in 1623, was among the first commercia segportsin colonia America. Gloucester
Harbor’ snaturd attributesasanatural harbor refuge of the Commonweal th provided economic opportunity
for the Town of Gloucester. Early economic activity in Gloucester Harbor centered upon fishing and timber
interests (Riess, 1998). Cod, mackerel and haddock were fished off-shore stored in sat on the fishing
vessels and processed on stages in the harbor. Gloucester Harbor was critical to the development of
colonia Massachusettsand remai ned i mportant throughout the colonid period. Tradedutiescollected from
economic activity in Gloucester harbor fueled our emerging nation's economy and funded our fledgling
independence. Theloca and regiona economy grew around the fishing industry as Gloucester becamethe
preferred port of cal for off-shore fishing vessals. Gloucester rose to international prominence in the mid-
nineteenth century as various factors led to continued expansion of the port. Railroads connected the
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harbor to farther potentia fresh fish markets. With the onset of powered shipping, Gloucester logt its
disinctionasthe preferred port of cal for freshfish in preferenceto Boston. Thisforced thefish processing
industry within the harbor to change from fresh fish to first canned fish, then frozen fish by the 1940's.
Gloucester remains animportant fishing port in New England today (Riess, 1998). It is the second largest
commercid fishing port in New England, second only to New Bedford. The Harbor contains numerous
dedlers, processors, and cold storage facilities associated with the industry.

While the review of regiond economic data for Essex County, indicates a smdl percentage of marine
related industriesin Essex County, lessthan one percent of tota employment (US Census Bureau, 1997),
marine-related indudiry in Gloucester is actudly substantial. By applying the percentage of Gloucester
resdents living and working in Gloucester, 58% (US Census Bureau, 1990), to the 1998 Labor Force,
16,017, adjusted for the 1998 Unemployment Rate, 5.3% (M assachusetts Department of Revenue, 2000)
the City’s percentage of resident jobs attributable to the Harbor is over 33%, when seasonad jobs are
included.

The Gloucester Harbor Plan identifiesthe seafood industries and culturd and visitor activities as specific
economic sectors directly related to the Harbor. Seafood industries are estimated to generate
$700,000,000 and support 2,500 jobs. Whilethe cultural and visitor sectors are estimated to account for
$20,000,000 of the locad economy while providing 430 permanent jobs and over 800 seasond job
opportunities(Gloucester, 1999). Table5-13 showstheapproximate number of jobsand estimated dollars
generated for the seafood industries and cultural and visitor sectors as estimated in the Harbor Plan.

Table 5-13: Gloucester Harbor Economic Data - Employment

Approximate # of Jobs Estimated $ Generated
Seafood | ndustries 2,500 $700,000,000
Cultural and Visitor 430 (+800 seasonal) $20,000,000
Activities
Totals 2,930 (+800 seasonal) $720,000,000

Source: Gloucester Harbor Plan, 1999

To quantify the totd vaue in dollars of other maritime commercid activities, datafor imports and exports
werereviewed. Totd importsfor 1999, in Gloucester Harbor were valued at $17,219,968, representing
a 28% increase over import valuesfrom 1998. Evenwith adecreaseintotal export welght between 1998,
and 1999, export values for Gloucester Harbor in 1999, corresponding with an increase of 48% over
1998, exhibiting atotal vaue of $5,727,637. The compositeincreasein total imports and exportsis over
28% between 1998, and 1999, for atotal value of $22,947,605 in 1999 (US Maritime Administration,
2000). Table5-14 illustrates total weights and total values of imports and exports for 1998, and 1999.
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Table5-14: Imports and Export for Gloucester Harbor, 1998, and 1999

Y ear Total Weight Total Weight Total Value
(Kilograms) (Short Tons) (USDoallars)

Imports
1999 5,170,237 5,700 $17,219,968
1998 3,908,220 4,309 $13,531,629
Exports
1999 771,644 851 $5,727,637
1998 901,309 994 $2,940,354
Total Importsand Exports
1999 5,941,881 6,551 $22,947,605
1998 4,809,529 5,303 $16,471,983

Source; USMaritime Administration, 2000
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ENVIRONMENTAL CONSEQUENCESOF THE PREFERRED ALTERNATIVE

A detailed evaudtion of the environmental and human resource impacts and benefits associated with the
implementation of the preferred aguatic dternative was undertaken, and is presented in this section. The
four G-Céll Sites (G-Cdl-1, G-Cdll-2, G-Cdll-3, and G-Cdll-4) collectively, comprise the preferred
dterndive aguatic disposa option for the Gloucester Harbor DMMP DEIR. Where impacts or benefits
associated with the disposa of UDM is common to dl four G-Cell sites, they arereferred to asthe G-Cell
gtes collectively. Where impacts or benefits associated with the disposa of UDM varies among the four
G-Cdl gtes, theimpact or benefit associated with each specific G-Cdll steis discussed. In addition, a
the end of each subsection (e.g. 6.1 Sediments and Water Quality), asummary of theimpactsthat would
occur/not occur as aresult of the no-action aternative are presented.

Discussed herein are the potentid impacts to the resources within and near the preferred disposal Sites.
It isimportant to note that impacts could occur at severd stagesin the dredging and disposal process and,
therefore, are evaluated as such in the ensuing sections. Firdt, there are potential impacts associated with
the creetion of the CAD cedlsthemsdlves, i.e. the excavation of sediment needed to createthe cells. Once
the cells are created, then the impact of dredged materid disposd into the cellsisconsidered. Findly, the
capping of the UDM with asandy sediment, whichwould leve the harbor bottom to its pre-existing depth,
is evaduated. Thisfina step is seen asthe long-term effect of disposd, i.e. the effect of the presence of a
patch of clean, sandy substrate in a harbor predominantly composed of soft sit and mud.

Asdiscussad Section 9 of this DEIR, the planned operation and management of the digposd sitewill have
abearing on the tempord and spatia aspects of impact. Currently, it is envisioned that each of the four
disposd cdlswould be open for one dredging season within afive year window. The dredging window,
as specified by DMF and DEP, isusudly from late fal to spring and is designed to avoid the sengtivelife
gtages of important fish and shdllfish species. Therefore, excavation of the cells, placement of the UDM
within the cdlls, and capping of the cells would likely occur within a period of less than 6 months. This
period would be the time when temporary impacts would occur. After the cap isplaced atop the UDM,
then the potentia impacts would be considered long term.

The expected impacts of the project were evauated based upon the following: ste-specific information
gathered during the DMMP process; previous studies of Gloucester Harbor and the north shore region,
studies done at other New England ports (e.g. Boston Harbor) and disposal sites, and |aboratory studies
of the effects of dredging and related activities. It isrecognized that additiona Ste-specific informationis
needed to complete the MEPA process and subsequent federal and state permitting. Thefollowing Site-
specific effortswill be undertaken in support of continuing the MEPA and/or permitting processes.

Geotechnica borings to confirm depth to bedrock and determine side dope stability;
Macrobenthic sampling and identification

Current meter measurements and basic water column chemistry

Dredging and disposd event moddling and hydrodynamic andyss

Underwater archaeologica surveys

Physca and chemicd andlyss of G-cdl surficid sediments

DO OO OO
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6.1  Sedimentsand Water Quality
6.1.1 Existing Sediments

Dredging and UDM disposd isintringcaly a high disturbance process with respect to existing sediments.
The primary potentid repercussionsof UDM disposa on existing sedimentsincludethemortdity of resdent
benthic organismsand thedteration of the existing sediment composition at thedisposd ste. Thelong-term
sediment character is dependent upon the grain Size of thefina sediments at the surface cgp rddiveto the
pre-existing sediments. The expected type of sediment at the surface of the cdllsis discussed further inthis
section.

The find character of the sediments overlying the CAD cdls will be dependent upon the construction of
the disposal cdlls. CAD cdlsaretypicaly capped with a coarse-grained materia (sand) because coarser
grained sediment provides better resstance againgt resuspension and stronger armoring capabilities.
Because the exigting sediment at the G-Cdll Stesis fine-grained, capping will dter the exiding sediment
typefor aperiod of time. Thereisinsufficient information to accurately predict the long term nature of the
aurficid sediments of the proposed disposal Site, however, rough estimates of shoding ratesin the federd
channel areas of Gloucester Harbor indicate that sedimentation occurs dowly, perhaps on the order of
0.25 infyear. This sedimentation rate is based upon the average amount of sediment accumulated in the
harbor channds as derived from a comparison of higtorica bathymetric surveys (USACE, 1996). The
gpecific shoding rate of the G-Cdl dtesisnot known at thistime, but will be evaluated as part of the Find
EIR.

Sedimentation rates will be increased if the fina topography of the CAD cdlls is recessed below the
exiging bottom. Active sedimentation will likely fill the cell so that the surface sediments may eventudly
reflect the compaosition of the fine-grained sediment naturally deposited inthearea.  For example, CAD
cells have been constructed at the bottom of the exigting dredged navigation channd in the Mydtic River
(Boston Harbor) in the past few years. Consolidation of the sediments in the CAD cdlls resulted in a
recessed topography that resulted in faster sedimentation at the top of the cells as compared to the
surrounding area (USACE, 1999). At the surface of a coarse-grained cap, it isunlikely that species that
prefer unconsolidated fine-grained sediments will recolonize as quickly or thoroughly. Thus some change
inspeciescompogition could result through capping with sand. Nonethel ess, sand-capped moundsin other
projects have been recolonized successfully (SAIC, 1998) dbeit by different species of organisms than
those that had inhabited the previous fine-grained sediment.

Data collected from the G-Cell sites suggeststhat sgnificant improvement to the present bottom habitat as
aresult of UDM disposd isunlikely. For ingtance, the sediment profile sample stations within the G-Cdll
gtes showed high RPD vaues (>4 cm), suggesting good sediment aeration through tida flushing,
bioturbation by Stage |11 organisms (subsurface deposit-feeders), or a combination of these two factors.
The mean Organism Sediment Index (OSl) was +11 or gregter a the sampling stationswithin or proximal
to the G-Cdll stes, suggesting good or hedthy overdl benthic habitat qudity.
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After capping, the surficid sediments will be exposed to prop wash from vessdls utilizing the channd and
other areas. The presence of sand will reduce the potential for erosion from prop wash. Existing sediments
are fine grained glts which have higher erodability than sand. A study is currently being conducted in
Boston Harbor to determine the potentia effects of prop wash on the integrity of CAD cdll surficid
sediments (cap). Results from this study will be gpplied to the design and management of the CAD cells.

6.1.2 Sediment Transport/Circulation in the Vicinity of the Disposal Sites

The circulation of water in coasta embayments such as Gloucester Harbor is influenced by a complex
combination of forces produced by tidal fluctuations, wind, and dendity gradients. Factors such as wave
height, geomorphology, and water-column dratification influence harbor current velocities, locdized
circulaion patterns, and sediment transport. These factors are of particular concern in the siting and
management of UDM disposd, since they will influence the long-term integrity of the cap materid and the
ability to isolate the contaminated sediments from the aguatic environment. The following discussion of
potentia impacts to sediment trangport conditions from UDM disposd is based on andysis of historica
hydrodynamic data collected from Gloucester Harbor (see Section 5.3). A more accurate and complete
understanding and prediction of impacts will be possible once ste-specific circulation fidd studies of tidal
currents and waves have been conducted as part of the Find EIR.

Hydrodynamic datacollected within Gloucester Harbor, abeit limited, suggeststhat the areasin thevicinity
of the preferred disposa Stes are low energy, depostiona aress. In depositiona aress, fine-grained
sediments accumulate and tend to be stable for long periods of time. Disposa siteslocated in these areas
should effectively contain UDM in properly designed facilities. In contrast, boulders, rock outcrops, and
coarse-grained sediments are typicaly detected in erosiona or non-depositiond areas. Erosiond forces,
due to acombined action of tidal currents and waves, may transport sediment away from disposa Sites.
Ensuring the confinement of sediments over time is difficult in turbulent environments, therefore locating
disposd Stesin low energy containment areasis of primary importance.

Given the levd of information available, it is difficult to assess the potentid impact of sorm-induced
circulation patterns within Gloucester Harbor. Sites located in shallower regions may be more exposed
to the effects of current scouring than those located at greeter water depth which are relatively protected
frommeteorologica conditions and surfacewave-action. If ssorm-induced erosion doesoccur, the effects
appear to be temporary as the sediment data from the G-Cell Sites suggests a long-term depositiona
environment. In addition, the placement of a sand cap will reduce the potentia for sediment resuspension
over the CAD cdlls. Sites located in protected coastal embayments are less likely to be exposed to
sgnificant storm-induced conditionsbecause of the protection provided by surrounding land masses. Those
areas sheltered within the harbor, such asthe G-Cell stes, are more protected than sitesfarther offshore.

The Gloucester Harbor sites are most exposed to waves from Massachusetts Bay from the southwest. As
aresult, they may be most exposed during summer storms originating from the south since data collected
from NOAA's National Weeather Service, Beverly Station, indicates that prevailing winds from the Sto
SSW occur mostly during summer. Above averagewind speed and gusting windsfrom the NE, conditions
most likely to contribute to sediment resuspension, are highest during winter and fal. The orientation of
Gloucester Harbor protectsit from these northeasterly wind and wave events.
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Water column depth at the disposa sites may play an important role in determining localized current
velocities. Bottom currents experience increasing friction as they approach the sediment boundary layer.
Giventhis phenomena, in-channel CAD/OD siteslocated at grester depth will be exposed to lower current
velocities and less potential sediment resuspension forces than ATC sites a shallower depths. Coarser
grained materid aso has the effect of greater frictiond and gravitationa forces holding the grains on the
seabed. Thusagreater critical shear stresswould be required to resuspend coarse-grain cap material than
fine-grained Sty sediments

Hydrodynamic conditions may aso be influenced by the construction of the containment cell creeted to
dispose of UDM. In the case of Boston Harbor, an overdredged channd site was created which was
moderatdly recessed from the surrounding channd sediments. The effect of this recessed pit was reduced
water column mixing with surrounding waters, and active sedimentation within the pits (USACE, 1999).
Navigationa channel s often experience some degree of reduced mixing viadtratification dueto temperature
or sdinity gradients. Bottom sediments within navigationa channels can experience hypoxic or anoxic
dissolved oxygen (DO) conditions due to the reduced verticad mixing and higher BOD from the
accumulationof organic materia. Reduced circulation may be beneficid from thestandpoint of capintegrity
(if required) since resuspengon is less likely, but by the same effect, this locaized condition may adso
contribute to reduced water quality (see next section). Over the long term, the fina topography of the
disposal cdlswill equilibratewith the surrounding area, therefore no long term effectson the hydrodynamics
of the Gloucester Harbor system.

6.1.3 Water Quality

From prior overdredging projects, evidence suggests the impact to water quaity from UDM disposd is
short-term (USACE, 1996). These impacts typicdly include a localized decrease in DO, pH, light
penetration, and increase in TSS and contaminant concentrations. Conditions typicaly return to ambient
conditions within hours to days, depending on the amount and composition of the disposed materid. For
example, at the New London Disposal Site (NLDS), DO levelshave been shown to return to predisposa
concentrations from 15 minutesto 2 hoursafter disposal (U.S. Navy, 1979). NOAA (1977) reported that
the DO content in the bottom waters at the NL DS dropped to about 48 percent of saturation and returned
to ambient 84 percent within 40 minutes. However, surface and middle waters were hardly affected,
therefore, it islikely that short-term negative impacts on water qudity, particularly DO, would be grestest
at the bottom of the water column. Even the short-term depletion of DO in the bottom water column
should not significantly impact marine organisms. Lee et d. (1977) reported thet the greatest drop in DO
ina Galveston, Texas disposa project was 1.7 mg/l, but at no time did the level drop below 5.0 mg/l,
which is the concentration a which many marine organisms become stressed.

Totd sugpended solids may increase dramatically due to the entrainment of fine materid in the water
column. A plumetypicaly formswhereby material may be advected short distancesfrom thedisposa Ste.
A reduction in DO is typicd as common condtituents of sediments are oxidized and organic materid is
metabolized by microbid activity at the sediment-water interface. High suspended solid concentrations
have the effect of attenuating ambient light.

Water quality was extensvely monitored in the Boston Harbor project during both dredging and disposal
(ENSR, 1997). Monitoring results collected from the Boston Harbor project showed that the suspended
sediment plume was limited to an area within 300 feet of the dredging and disposad activity (Figure 6-1).
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No increasesin TSS were measured at the reference area 1000 feet from the dredge, athough short-term
spikes were noted during passage of larger working vessdls - tugboats, tankers and bulk carriers. There
were no gpparent differencesin DO between the monitoring stations and the reference areas. Al of the
contaminantsmeasured were bel ow chronic aguatic toxicity level sexcept for mercury, whichwasmeasured
at above chronic but below acute aguatic toxicity values during a limited number of monitoring events.
Bioassay data dso suggested no difference in impacts between the area dredged and a reference area
basad on the observed toxicity to the test organisms.

Thefind resultsfrom Phase 1 of the Boston Harbor project showed that the project met the Water Quality
Certification compliance standards during the operations, and data collected during Phase 2 of the
monitoring has suggested smilar results (Steve Wolfe, persond communication).

There has been no dredging/disposa water quality monitoring in Gloucester Harbor. In addition, there is
currently insufficient oceanographic datato predict water TSSeffects, so the evidencefrom Boston Harbor
(Figure 6-1) monitoring was used to estimate short-term impacts to water quaity and aquatic resources
in Gloucester Harbor. Figure 6-2 illustrates the predicted 300 foot area of turbidity as applied to the G-
Cdl preferred aquatic disposd site. Additional study, including oceanographic field studies to support
water quality monitoring, will bedoneat alater date. Resultsof these sudieswill be presentedinthe FEIR.

100

80 1 1997 Boston Harbor Dredging Data

:
:
n

0

Background 300 Feet 1000 Feet Propeller
From Dredge From Dredge Wash Hampshlre
Intertidal

Total suspended sediment: mg/

Figure6-1. Tota suspended sediment measurements from Boston Harbor dredging operations.
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A concern, rdlative to long-term impacts to water quality, was raised during the Boston Harbor dredging
project. To ensure acceptable water quality, successful capping needs to be employed. Successful
capping, defined asthe placement of adiscreet layer of threefeet of sand over the entire surface of the cell,
proved more difficult than anticipated. Most of the CAD cdll was covered with ahighly variable thickness
of sand, while the southern end had little or no cap materia (USACE, 1999). Initid moddling suggested
that tidal currents would influence the positioning of disposal barges. However, it was discovered during
the monitoring that the dredged materia dumped from the barges fel directly to the bottom (USACE,
1999). Thisaccounted for the minima cap materid a the southern end of the cell.

In addition, dengity differences between the sand and the fluidized UDM may have resulted in amixing of
sand and UDM. Thismixing phenomenawas mitigated during Phase 2 of the project by dlowing moretime
for UDM consolidation.  Sediment that dumped from weakened cdll walls may have contributed some of
thefinegrained/coarsegrained mixture. Other congtruction measures, asrecommendedin USACE (1999),
were employed during Phase 2. The result was a successful capping of UDM that satisfied DEP swater
quality concerns (see MDEP June 13, 2000 |etter to USACE in Appendix B).

The experiences of Boston Harbor will be applied to Gloucester Harbor to ensure that a successful
ccapping operation is conducted and short and long-term adverse water quality impacts area avoided or
minimized.

6.1.4 No Action
If the G-Cdll stesand vicinity were not to be used as a disposal site, existing water qudity and sediment

transport conditionsat and near the Stewould remain unchanged. Further information on the existing water
quality conditions &t the sSite will be collected and included in the FEIR.
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Figure 6-2: Estimated turbidity plume from dredging and disposal at the G-Cdll Sites.
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6.2 Benthos
6.2.1 Benthic Invertebrates

Direct impacts to benthic organisms will occur as a result of cell excavetion, disposd of UDM and
placement of capping materid. All these events are expected to result in temporary and reversibleimpacts
to the benthos &t the G-Cdll Stes. Excavation of the CAD cdlswill result in the mortdity of the organisms
residing on the bottom. Many of the larger, more mobile benthos such as lobsters and crabs will be able
to flee the disturbed area.  Following cell excavation, colonization of the substrate dong the cdll wallsand
bottomisexpected vialarva recruitment and emigration of benthos from the surrounding area (Santos and
Simon, 1980), however, therate of recolonization isdifficult to estimate because little effort has been made
to study the recolonization of subaqueous pits. Such astudy may not be useful because the pit would soon
be filled in with dredged materid, s0 the “interim” benthic recolonization is a very short-term, rdatively
inggnificant event.dgnificance. Nevertheless, it is reasonable to assume that some recol onization would
occur. The type and abundance of benthos would depend on many factors including physica substrate
conditions, water temperature, dissolved oxygen content and salinity.

AsUDM is placed within the excavated cells, impacts will occur to the benthos. Some organismswill be
buried and unable to survive, while burrowing specidigts will likely survive. Vertical migration of benthic
invertebrates, particularly crustaceans, polychaetes and molluscs, following burid has been demongtrated
by Maurer et d., (1982) and Nichols et d. (1978). These studies showed that burrowing organismscan
aurvive repeated buria events by verticaly migrated to the sediment surface. Survivd rates depended
primarily on burid depth. For example, inthe Nichols et a. (1978) study, organisms were able to burrow
upwards through 28 cm (11 in). It is reasonable to assume that repeated burial will weaken some
organisms, resulting in direct or indirect (easier predation) mortality.

Both the excavation and disposal events are likely to result in adverse impacts to benthic organisms due
to congtant perturbation of the substrate for continuous dredged materid disposal discharges. However,
as discussed below, these impacts will be temporary. The long term effect of having CAD cdls in
Gloucester Harbor on the benthos is more important. These long term effects are discussed below.

Therewill be achangein substrate conditions as aresult of the placement of the sand cap atop the UDM.
Assuggested by the Boston Harbor CAD cell project, the capwill consist of primarily sand, however some
st may beintroduced into the cap from dumping of the cell wallsand/or from active sedimentation occuring
within the harbor (USACE, 1999). The result will be a primarily coarse grained substrate with a small
fraction of slt/clay.

The specific nature of the benthic recovery process will largely depend on the timing of the disposal
operation, locd habitat characteristics and which species exist in the surrounding aress to form source
populations for recolonization. Typicdly, the firs forms to arive to a recently disturbed area are
“opportunistic” (Stage I) species suchas Streblospio benedicti, Polydora ligni and Capitella sp. Tota
macrobenthic dengties during theinitid stages of recolonization will likely be high and species diversity will
below (Grasdeand Grasde, 1974: McCall, 1977; Kaplan et d., 1975; Jones, 1986; Zg ac and Whitlatch,
1982). Thisstuation may actually act to enhance the food supply of bottom feeding species (e.g. winter
flounder) (Rhoads et d., 1978).
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Two important pieces of information are needed to better predict the benthic impact a the G-Cdll sites.
Firg, the benthos, type and abundance needs to be assessed. This will be done at a later date and the
results will be included in the Find EIR. Also, the chemical nature of the existing substrate should be
characterized to compare exigting conditions with post-cap conditions. The sediment profile survey
(Maguire Group Inc., 1999) did determine that overdl benthic habitat quality is high, suggesting that
contaminant concentrations of the sediments are reatively low. However, it is sometimes difficult to
establishacorrel ation between chemica concentrationsand overall benthic habitat conditionsasevidenced
by good benthic habitat quality at candidate ste S6-CAD, which has relaively high concentrations of
inorganic and organic contaminants (Maguire Group Inc., 1999).

The only benthicinvertebrate datawhich are ste-specific to G-Cdll steswere obtained by the REMOTS®
sediment-penetrating camera, and the discussion of environmenta consequences to benthic organiams is
therefore based mainly on this information, however, other studies of disposal Stes in the northeastern
United States have been reviewed.

The only REMOTS® dations within the preferred aternative G-Cdll sites in Gloucester are G-77 (within
G-Cdl-1) and G74 (within G-Céll-3). TheOSl (See Section 5.1.3.2) for these G-Cell sitesindicatesgood
overal benthic habitat qudity. The OSl vaues a stations 77 and 74 are +11, indicative of good habitat
quality. Other gations proximd to the G-Cdl stes had smilar vaues (+11 to +13). However, impact
within the G-Cdll siteswill not be significant for the harbor or region as awhole, and rapid recolonization
of the cleaner surface sediments of the cap is expected (Rhoads et d., 1978; Rhoads et. ., undated).

Sand capping may dter benthic conditions, therefore favoring other types of organisms. At the Central
Long Idand Sound Disposal Site (CLISDS), Rhoads et d. (undated) observed that asand cap, with trace
glt, was colonized by the same organisms (polychaetes and bivaves primarily) as a nearby gte that
conssted of a st cap, suggesting that larvd recruitment and emigration from surrounding areas was the
mgor factor in recolonization. Thisimplies that the colonization of the sand cap a the G-Cdl stes, will
congs of organismsthet livein the surrounding area. However, over the long term, speciesdiversity and
abundance may be skewed towards those organisms that prefer sandier habitat. Such a Stuation may
increase diversity to the overdl Gloucester Harbor ecosystem, which is dominated by a soft silt and mud
substrate.

6.2.2 Commercially and Recreationally Harvestable Mollusks

The G-Cdll stes do not contain any known commercialy or recregtiondly active shdllfish beds, dthough
the nearby rocky intertidal zones of Ten Pound Idand and Rocky Neck may beinhabited by blue mussds.
These shellfish are not commercialy harvested. Infact, dl Gloucester Harbor waters north of the Dog Bar
Breakwater are closed to commercid shellfishing. Figure 6-3 was devel oped based upon discussionswith
the locd Shdlfish Congtable in which generd areas of known shdlfish habitat were mapped. Additiond
fidld sampling would be needed to confirm the presence/absence of these resources within and near the
proposed disposa Stes. Recreationdly harvested shellfish such as soft shell clams and mussels are
generdly found inthemore shallow, near-shorelocations. With the exception of smal areas of blue mussd
and soft shell clam near the southwest shores of Ten Pound Idand and Rocky Neck, most mgjor aress of
shellfish are found outside of the G-Céll footprints and beyond the expected 300 foot area of temporary
impact (Figure6-3). G-Cdl-1is955 feet from rocky intertidal zonesinhabited by bluemussals. Likewise,
G-Cdl-2is1,482 feet from rocky intertidal zones inhabited by blue mussel. G-Cedll-3 lies 300 feet from
blue mussd habitat. The footprint of G-Cell-4 overlaps agpproximately 33,628 square feet of shellfish
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habitat (soft shell dam and blue mussd). Within G-Cdll-4, there will be a temporary loss of shellfish
habitat. Given that recolonization of digposa moundsis influenced, & least in part, by the benthos of the
surrounding area and the larvae in the water column (Maurer et d., 1982ab; Rhoads et a., 1978), soft
shdl clamsare expected to recolonizethe area. If bluemussalsareindeed present within G-Cedll-4 (further
sampling needed for verification), then the lack of hard substrate (rock, gravel) would preclude them from
recolonizing in appreciable numbers. The recolonization rate, however, is expected to occur in stages
(Stagesl, 11, 111) and higher trophic level benthos such asclamsand mussdsaretypicaly part of the Stage
I, 11/111 assemblage (Rhoads et d., 1978). Stage| organisms will recolonizefirst, followed by successon
to Stage 11 and Stage I11. Under normd conditions, it has been hypothesized that the time-span of full
recovery from distrubance should be on the order of the life spans of the dominant species of the benthic
community (McCal and Tevesz, 1983). Assuming that soft shell clam and blue mussel are the dominant
species (this must be verified by sampling), then one would predict the recovery processto be 2-5 years.
Monitoring will be needed to track the progress of recovery.

6.2.3 Lobsters

The survey of early benthic phase (EBP) and juvenile lobsters in Gloucester in November 1998 bisected
the G-Cdl stesand vicinity (Figure 5-10). The channd and adjacent G-Cdll sites did not contain newly-
settled lobsters. Some juveniles of 31 to 60 mm carapace length were found, but these are considered
capable of movement toward suitable cover in the event of disturbance of their habitat. Thelack of EBP
lobster indicate the areain and near the proposed CAD cdlls are not settlement habitat for |obster.

A portion of G-Cdll Sites 1 and 4 liewithin the Inner Harbor. The Inner Harbor was found to have ahigh
density of marketable lobster (NAI, 1999). Adult and juvenile lobsters were found at every transect
(Figure 5-13). The catch per three day trap set value was determined to be 2.9; compared to the outer
harbor value of 0.5 or harbor wide of 0.9. However, adult lobsters will likely be able to either avoid the
dredging and disposa activities or, if buried during disposd, able to verticaly migrate to the sediment
surface, aswill other strong burrowers [(Maurer et ., 1982b (laboratory study); Nicholset d., 1978 (in-
Stu SCUBA observations)]. Although the soft silt/mud subsrate conditionswhich dominate the harbor are
not preferred habitat for lobster (Hudon, 1987; Wahle and Steneck, 1991), the results of the most recent
sampling (NAI, 1999) indicate that adult and juvenile lobster dengty is rlatively high. This may be due
to saverd factors including the fact that lobgtering is not dlowed in the inner harbor. Dense lobster
habitation, however, can occur in muddy subsirates ( Berril and Stewart, 1973; Berrill, 1974; Botero and
Atema, 1982). Because of the abundance of |obster in the immediate area, emigration of lobsters from
outside the disturbed area is expected. Such movement has been recorded at disposal sites in New
England, including the NLDSNOAA 1975 (in-situ observetion)]. Larva recolonization of the sand-
capped CAD cdll would likely be another means of lobster community regeneration (Santos and Simon,
1980).

MCZM will continue to coordinate with DMF to address potential impactsto lobster habitat. Monitoring
of lobster recovery may be required and, if habitat loss is documented, mitigation may be required.

6.2.4 No Action

If there is no action, sedimentswill remain in their present condition. The nature of the benthos would not
be expected to change in any predictable way.
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6.3  Finfish

Dredge disposd will have animpact mainly on those activities and life stages of fisheswhich are dependent
on the bottom. Little to no impact will occur to pelagic fishes, since they are very mobile and can readily
avoid the temporary aress of turbidity in thewater column . Also, many fish popular with sport fishermen,
such as cod, striped bass, and tautog are found mainly near shod, rocky areas and ledges, rather than in
the relatively festurdess and muddy channel and adjacent-to-channel areas proposed for dredge disposal
(Koutrakis, 1997). Therefore, disposa should have little if any impact on these species. Flounder, one
of the most important fishery speciesin the area, are bottom spawners with demersal eggs and, athough
they have peagic larvae, live on the bottom for mogt of their life cycle. They spawn during February and
March in the Massachusetts Bay region, and the eggs hatch in about 15 to 18 days (Bigelow and
Schroeder, 1953). There could be an adverse impact on spawning and egg development from dredge
disposa unless disposd isredtricted during this time, which istypicaly February through May.

Little isknown about the specific fishery resources at each G-Cell Ste. However thefishery of the Harbor,
in generd, has been characterized from various studies (Jerome, et. d., 1967; Normandeau Associates,
Inc., 1999). Asdescribedin Sections4.8and 5.2, the value of the G-Cdll stesand vicinity asaspawning
and nursery areais rated as moderate to high for winter flounder, pollock, and Atlantic cod. Bigelow and
Schroeder (1953) report that winter flounder are most often caught on muddy sand, but may be found on
avariety of bottom types. They spawn on sandy bottom, therefore, the presence of asandy bottom at the
CAD cdll stes may increase spawning activity of winter flounder..

The sediments at the G-Cdll gteslack the heterogeneity that is the preferred habitat for bottom-dwelling
fish, however, if the siteis capped with sand or a mixture of sand and silt, then the area may be become
more attractive for fish gpawning and nursery activities. Over time, St will accumulate over time and the
subgtrate will revert back to its origina condition.

Short term impactsto fish at the G-Cdll steswould occur during excavation of the CAD cdllsand disposa
of UDM. Fish are cgpable of fleeing the area during these events and would then return to the area once
these activitiescease. G-Cdll steshave beenidentified as suitable habitat for juvenile Atlantic cod, pollock,
winter flounder, short horn sculpin, and rock gunnel. The egg, embryonic, and larva stages of winter
flounder (and most other fish) are most susceptible to mortdity and injury (Bannister et d., 1974; May,
1974; McGurk, 1986; Black et d., 1988; Blaxter, 1969, 1974; Chamberset d., 1988). Theseimpacts
are unavoidable, but short term in nature (minutes or hours).

6.3.1 No Action

If thereisno action, fisherieswill remain asat present, with the exception of changes not related to dredge
or disposa of UDM, such as those caused by naturd cycles or over-fishing. Although some relative
abundances of fish gpeciesmay have changed, the basi ¢ speciesrichnesshasremained rel atively unchanged
during the past 30 years.
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6.4 Wetlands
6.4.1 Coastal Wetlands

Asreported in Section 5.2.5.1, there are no Federally designated coastal wetlands or salt marshes within
the vicinity of the G-Cdll Sites, thereforetherewill beno effect on theseresourcesinthe harbor. Thelimited
st marshes, a the southern end of Freshwater Cove and dong the Annisquam River, are beyond the
influence of dredging and disposa (approximately 300 ft.), and therefore would not be affected (Figure 6-
4).

However the entire areawithin the footprint of the G-Cdll siteslie within state regulated wetlands. These
areas are classfied as“Land Under Ocean” according to the DEP wetland regulations. The G-Cell-1 ste
lies within 100 feet of dtate regulated “Rocky Intertidal Shore’ jurisdictiona wetland. The nearest sate
jurisdictiond wetland to the G-Cdll-2 steis” Coastal Bank Bluff or Sea Cliff” located approximately 1,220
feet tothewest. “Rocky Intertidal Shore’ state jurisdictional wetlands lie within 521 feet east of G-Céll-3
and G-Cdll-4 lieswithin 471 feet west of “ Coastd Bank Bluff or Sea Cliff” wetlands.

Land containing shdllfish is aso aresource protected under the Massachussets Wetlands Protection Act.
Shellfish impacts are discussed in Section 6.2.2.

6.4.2 Submerged Aquatic Vegetation

Submerged aguatic vegetation (SAV), equivaent to edlgrass beds in this area, are not located within the
G-Cdll stes. The nearest recorded eelgrass beds are located in the Western Harbor. One such arealies
approximately 740 feet northwest of G-Cell-1. Another liesapproximately 1,155 feet northwest of G-Cell-
2 (Figure 6-4). These beds lie beyond the expected 300 foot turbidity zone. One of the many functions
and values of edgrass beds is that they tend to filter suspended sediments from the water column by
reducing current and wave energy. Theimpact of dredging and disposal, depends on many environmenta
conditionsincluding current speed and direction, tides, UDM disposa volume, sediment water content, and
other factors. Thesefactorswill beincluded in modeling efforts to be completed and included inthe FEIR.
At that time, a better estimate of the impact (if any) to these edgrass areas will be made.

6.4.3 Intertidal Habitats

The nearest intertida mud flats to the G-Cell sites are approximately 460 feet north of G-Cell-1 and 420
feet southeast of G-Cdll-4. Both mud flats lie beyond the expected influence of dredging and disposal.

6.4.4 No Action
If there is no action, the nature of the bottom will not change beyond long-term natural effects such as

dltationwhichisestimated at 31 cy/ac/yr within the main channd (USACE, 1995). Therewill be no effect
on sat marshes, submerged aguatic vegetation or intertidal mud flat.
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6.5 Wildlife
6.5.1 Avifauna

Tidd flats are important shorebird feeding habitat. Snce notidal flats are located in close proximity to the
preferred dternative disposal sites, impacts to shorebird habitat from suspended sediments or covering of
feeding areas via sltation will be negligible. No loss of breeding habitat will occur from ether dredging or
disposal of UDM.

Depending on the species, seabirds such as gulls and terns forage in a variety of marine habitats such as
the open water surface, dong beaches, on tidd flats, within salt marshes, or within acombination of these
habitats. Certain Speciesarewe | adapted to human activity and may foragein urban environments. Noloss
of seabird foraging or breeding habitat will occur during dredging. However, dredging of marine sediments
may cause temporary suspensionof benthic invertebrate macrofaunain the upper water column. Herethe
invertebrates may be eaten by gullsor terns. Benthic invertebrate macrofaunamay aso begleaned by gulls
from excavated sediment temporarily stored on scows.

The various species of waterfowl (loons, grebes, ducks, etc.) that frequent Gloucester Harbor reach their
greatest concentrationsin winter. They tend to congregate in areas of abundant food supply proxima to
shdllfish beds, and areas where marine fish congregate such as rocks, ledges and reefs. Thedredging and
disposal of marine sediment will either avoid these areas (shelfish beds) or will haveminima impact tothese
areas (submerged structure). Fish concentrations will avoid the temporary disturbances to the water
columns during dredging and disposd of marine sediments. Therefore loss of waterfowl foraging habitat
is expected to be negligible. No loss of waterfowl breeding habitat will occur since dl dredging and
disposal will occur in open weter aress.

6.5.2 Marine Mammals

Asdiscussed in Section 5.3.5.2, the marine mammals of the region, with the exception of the harbor sedl,
are unlikely to be found in the vicinity of the G-Cedll sites and therefore should not be affected by dredging
and disposd activities. Furthermore, the sheltered and undisturbed rocky ledges preferred by harbor seds
will not be impacted by disposa operations. In addition, seals are very mobile and easily ableto avoid the
limited area of the harbor impacted by disposal. Thefish onwhich they feed will tend to be most abundant
near the rocks and ledges where sport fishing is most productive, rather than a the muddy bottom of the
preferred disposal site.

6.5.3 Reptiles

Seaturtles, the only marinereptiles of the area, are not an important part of thefaunain the Gloucester area
and arerarely seeninthe harbor. Any effect on the water column from dredge disposa will not extend to
the open ocean wherethese animaslive, therefore none of the preferred dternative disposa scenarioswill
affect marine reptiles.
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6.5.4 Endangered Species

Asdiscussed in Section 5.3.5.4, fivewhadesand two turtles, federdly listed as endangered, occur inthe
ocean off Gloucester. These gpecies are not known to occur within Gloucester Harbor, or close enough
to be affected by any indirect impacts of the project, such as turbidity or release of contaminants.
Therefore, the project will have no impact on any endangered or threstened species.

6.5.5 No Action

If there is no action, the wildlife resources of the area, including endangered species, would not be
affected.

6.6  Historic and Archaeological Resour ces

The G-cdll Steswould be congtructed entirely under water in Gloucester Harbor. Thisfact, combined with
the distance to the nearest significant land-based historic resource, Stage Fort Park to the west and Rocky
Neck Artist colony to the southeast, will result in no impactsto shore-side historic resourcesin Gloucester.

However, there is potentid for impacts to yet undiscovered underwater historica and archaeological
resources, as discussed below.

6.6.1 Historical Shipwrecks

The nearest known shipwrecks, the Chester Poling and theNina T (Figure 5-20), areoutside of Gloucester
Harbor and, therefore, outside the footprints and associated zone of influence of the G-Cell dtes.
However, the higtorical record of shipwrecks in Gloucester Harbor is not complete, therefore, there is
potentia for historic shipwrecks anywhere in Gloucester Harbor, including the G-Cell Stes. Becausethe
Inner Harbor and anchorage areas have been previoudy dredged, the likeihood of encountering the
remains of shipwrecksduring futuredredging, islessened. Nevertheless, afield survey hasbeen proposed
to determine if there are shipwreck remains at the G-Cedll Sites. Refer to Appendix | for details.

6.6.2 Archaeological Resources

Gloucester Harbor has along maritime history and the harbor is considered to be an area of archaeologica
sengitivity. The preferred aguatic disposa Siteis not located in the vicinity of any known archaeological
resource in Gloucester Harbor, athough thereislimited information on Native American Stes within or
proxima to the Harbor. Because of this paucity of information, and the fact that the G-Cell Sitesare near-
shore and may have once been above sealeve, thereisapossibility of previous Native American activity
inthe area.

Previous sub-bottom profiling data indicate that the area has an irregular  bedrock which is typicaly
covered by 0-30 feet of glacialy deposited medium sand and some organic and clay sediment. Remains
of any Stes would be extremely hard to locate under the sediment in the survey area. Remote sensing
surveys will generdly not indicate a prehistoric site in thistype of topography. Locating prehistoric Native
American stes would require archaeologica trenching of each proposed impact area.
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6.6.3 No Action

If the preferred aquatic disposa Site in Gloucester Harbor is not constructed, there would be no further
disturbance of the site and therefore no impacts to extant underwater historic or archaeological resources.
Any shipwrecks or colonid or aborigind artifacts, if present at the ste, would not be discovered,
recovered, recorded, or preserved.

6.7  Navigation and Shipping

As detalled in Section 5.2.8, existing commerciad navigation in the harbor is largely divided into three
primary categories, traffic related to commercid fishing and fish processing industry, other maritimevessds
and recregtiona boats. Congruction and use of The G-Cdl Sites will pose minimal impacts to existing
navigation and shipping in the Harbor, provided disposa activities are managed and coordinated closely
with the Harbormaster. 1ssuance of navigationa advisories will help place infrequent maritime harbor
vigtors on notice of disposa activities. Additionally, because digposa will only take place for one season
during each planning horizon, opportunity for adequate public notice to frequent harbor usersis provided.

Congtruction of the CAD cdlls adjacent to channd has the benefit of avoiding interference with container
ships as they enter the Inner Harbor areaand dock at the cold storage facilities. Many of these shipsare
deep draft when fully loaded, and enter the harbor during higher tide conditions to ensure adequate
navigationdepths. Therefore CAD cell excavation, dredging or materid disposa activities during the high
tide periods when container barges are active in the area could interfere with safe navigation of these
vessels. Thiscould be mitigated by placement of buoys around thework areaand natificationsto mariners
through Coast Guard advisories. As noted above, close coordination with Harbormaster will be essential
to maintaining the smoath flow of vessd traffic within the Harbor.

The nature of the congtruction of the disposa cells will not result in any reduction of navigable depth in
Gloucester Harbor. The three foot thick sand caps proposed for dl of the disposal cells of the preferred
dternative steswill maintain existing bottom depths and not protrude into the water column any higher than
exiding conditions. After the completion of disposd of activitiesfor each planning horizon, navigationa and
shipping conditionsin the vicinity of the disposa cdlswill return to preexisting conditions.

In the late 1980s the USACE conducted a feasibility study for the proposed degpening of the federd
channel from 20 feet to 26 feet (mlw). The study resulted in a negative cost-benefit retio (i.e. the benefits
of the degpening did not outweigh the need for deeper water). However, if economic conditions change,
future degpening may resurface as a desire of the City. The presence of CAD cdls that lie within the
federa navigation channe should not prevent future degpening. G-Cedll-4 would belocated partidly within
the federd channd. The authorized depth of the channel is 20 feet (mlw), but existing depths are greeter,
ranging from 24-26 feet (mlw). Asproposed, the CAD cdll would befilled and graded back to itsorigina
depth (24-26 feet miw).
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6.7.1 No Action

If the preferred aquatic disposa Ste in Gloucester Harbor is not constructed and UDM from dredging
projects in the harbor is not able to be disposed cost-effectively, maintenance and planned improvement
dredging projects may not be undertaken. Higtoricd rates of sediment accumulation will continue and
navigation channels, anchorage areas, turning basins, marine terminas, marinas and boat ramps in the
harbor would gradudly st in. Navigation would become increasingly difficult in the harbor.

6.8 LandUse

There would be no direct or indirect permanent impacts to land use in Gloucester Harbor as a result of
congtruction or UDM disposa activities at the preferred aguetic disposal ste. The G-Cell Sites are an
aquatic gte, constructed entirely under water and therefore not visible from near shore aress.

Shordine land usein the vicinity of the G-Cdll stesisamixture of resdentia and commercia (Figure5-2).
Dredging and disposa, would involve the use of heavy machinery such as cranes and barges, therefore,
residentia aress may bear temporary noise impacts during atypical 8-hour working day.

Although there are nearby recreationa areas (e.g. municipa parks and various marinas), these are most
active in the warm-weather months when dredging and disposal would cease. Therefore, the activities a
these stes would not be negatively affected.

Indirect impacts from the consgtruction of the G-Cell Sites are expected to be positive. The presence of
a cost-effective solution to disposa of UDM from harbor dredging projects will help to maintain the
economic vigbility of the existing marine facilities and associated recrestiond and commercid land uses
aong the Gloucester Harbor shoreline.

Congtruction of the preferred aguetic disposa stein Gloucester Harbor is congstent with the stated god's
of the Gloucester Harbor Plan. The presence of the proposed disposa site will encourage the anticipated
public and private dredging projects in the harbor to be undertaken and will provide acost-effective, loca
disposa option for the UDM from those dredging projects. The Gloucester Harbor Plan encouragesthe
finding a solution for the disposa of UDM associated with the public and private dredging projects
identified in the Harbor Plan.

6.8.1 No Action

If the preferred aguatic disposa Steis not congtructed, the existing indugtrid land usein the vicinity of the
digposd stewill likely remain unchanged for the foreseeable future. Over thelong term, if planned private
and public dredging projects in Gloucester Harbor are not undertaken due to the lack of a cogt-effective
disposal option for UDM, then water-side land use patterns dong the Gloucester shorefront may change
(e.g. industria/commercia land use may decline due to reduced access to shipping ports). Access to
recregtiona boat dips may also decrease.
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6.9  Air Quality / Noise
6.9.1 Air Quality

Air qudity impacts from the construction of the CAD cdlls and UDM disposa activities & the preferred
aquatic disposd stein Gloucester Harbor are expected to be minor, and temporary in nature. Impactswill
result from the operation of heavy construction equipment, such as dredges and tugboat engines, and from
the potentia release of volatile organic compounds and the escape of odors from temporary storage of
UDM on barges.

During congtruction, operation of the clamshell dredge will result in emissonsfrom thediesd engineof the
dredge. Among the chemicals emitted will be NO, and VOCs, two EPA Priority Pollutants that are
precursor of ozone. Emissions of these pollutants would be minimized through the use of proper emission
controls on the diesel engine, the use of equipment that complies with emission standards, and by the
temporary nature of the activity. All dredging equipment will be equipped with proper air pollution control
equipment and mufflers as required by DEP regulations.

A study done by the U.S. Navy (1995) estimated the total emissions of VOC and NO, from a 1.1 million
cy dredging and disposd project that was compl eted within one dredging season (approximately 4 months).
It was forecast that 0.9 tons of VOC and 6 tons of NO, would be emitted from the various construction
equipment (barges, tugs, cranes). Similar emissons would result from the dredging and disposd in
Gloucester, but these emissions would be distributed over a 20-year period.

To congtruct the proposed aguatic disposa gSte, slts from the harbor bottom must be dredged and
temporarily stored on barges or on land until this materid is digposed of inthe CAD cdl. Thismaterid is
assumed to be unsuitable for unconfined ocean disposal. The congiruction process for the CAD cdl is
illugtrated in Figure 4-1. Depending on the location of the temporary stockpile and the length of timeit is
necessary to stockpile the materia, minor air quality impacts may result. Other factorsthat determinethe
degree of air quaity and odor impactsinclude temperature (colder temperatures dow bacteriagrowth on
dredge material and lessen odor impacts), wind direction, and proximity of resdential aress.

Odors, occurring primarily as aresult of the anaerobic decomposition of organic materias in the dredged
sediments, may pose objectionable impacts. This can be controlled, if necessary, with the mixing of lime
(which neutralizes odors) into the UDM.

Volatilization of organic compounds in the UDM may occur if the temporary stockpiling occurs over a
period of time sufficient to result in the drying of the UDM. A covering of water over the UDM prevents
the volatilization of organic compoundsinthe UDM. Overdl, voldilization isnot expected to be aconcern
asthe duration of the temporary stockpiling activitiesis expected to be minimal, preventing the complete
drying of the UDM stockpiles.
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6.9.2 Noise

CAD cdl congtruction and UDM disposal activities will result in temporary and localized minor noise
impacts at the preferred aguatic disposal ste nearby waterfront locations such as Fort Point and Rocky
Neck. Given the mixture of abutting industrid and resdentia land use, this potentia impact is consdered
relatively minor sincelocd residents are somewhat accustomed to sounds of harbor commerce. Residentia
areas dong Rocky Neck may be more sengitive to noise since this area is an artist colony and relies on
tourism for economic sustenance. The use of congtruction and dredging equipment that is properly
equipped with mufflers, and by conducting CAD cell congtruction and UDM disposd activities during
daytime hours, these impacts will be reduced or minimized.

6.9.3 No Action

If the preferred aquatic disposal Site is not congtructed in Gloucester Harbor, there will be no additiona
temporary ar qudity, odor and noise impactsin the vicinity of the disposal Site.

6.10 Recreational Resources

The nearest shordine recrestiona areas include Pavilion Beach to the north, Fort Point Park to the west,
and marina/mooring areas of Rocky Neck to the southeast (Figure5-12). Congtruction of the G-Cell Sites
in Gloucester Harbor will not directly impact these recreational resources. Indirect impacts may include
temporarily increasesin noise. CAD congruction and UDM disposa would occur in late fal and winter
months, thus avoiding the pesk seasons for recreationa activity.

Minor impacts to both recreational boaters and recreational fisheries resources may result during the
congtruction of the CAD cell and the UDM disposal operations. Recregtiond boaters are numerous in
Gloucester Harbor, and the boaters would have to avoid the dredge and dump scows during ectivities a
the proposed disposal site. Also, aportion of G-Cell-4 lieswithin an areathat is used for recreational boat
moorings. The specific plan to minimize impacts to the mooring areas will be addressed in the CAD
Managemernt Plan, which will continue to evolve in the FEIR and subsequent permitting phases of the
DMMP. Moorings would have to be removed during CAD cell congtruction and UDM disposal.

Although the proposed disposdl site is not located within an areaknown to be favored as a destination by
recreationa fisherman, some of the sub-cells are adjacent to submerged topographic features such as
rocks, ledgesand reefs. Thesefeaturestend to beinhabited by recreationd fish specieswhich arettracted
to the festuresfor cover. For instance, G-Cell-1 lies proximal to Babson Ledge, G-Cell-3 to Mayflower
ledge, and G-Cell-4 to Black Rock Reef. The presence of the dredge equipment and dump scows for
dredging and disposal of UDM in the vicinity may temporarily drive fish may avoid the area. The
temporary duration of these activities and the presence of other nearby recreationa fishing areas in the
harbor will minimize these impacts.
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6.10.1 No Action

If the preferred aguatic disposal sitein Gloucester Harbor isnot constructed, therewill be no direct impacts
to recreationa resources in the harbor. However, over time, the lack of a cost-effective disposal sitefor
the disposal of unsuitable dredge materia from dredging projects in the harbor may result in the loss of
moorings a harbor mooring areas and dips at loca marinas or access to public boat ramps, impacting
recreational boatersin the area.

6.11 Economic Environment

Implementation of the preferred aquatic disposal dternative for Gloucester Harbor is projected to cost
between gpproximately $14.2 and $15.1 million (2000 dollars) over the twenty-year planning horizon. A
detailed cost etimate for the preferred aternative isincluded at the end of Appendix C - Estimated CAD
Cdl Congtruction Costs.

As Gloucester Harbor enters the next century, economic development activity for the Harbor isexpected
to center seafood indugtries and tourism and recreationa activities. In addition to viewing many examples
of theearly period and post-colonid architecture of Gloucester and visiting key tourist destinationsincluding
the Hammond Castle, Beauport Museum, the Schooner Adventur e, and the Cape Ann Historica Museum.
Tourigs are aso drawn to the Harbor's historic art colony at Rocky Neck, and to waterfront areas to
board chartered vessds for deep seafishing and whale-watching. The above attractions draw thousands
of vigtorsto Gloucester onan annud basis. Another Sgnificant contributor to the economy of the harbor
comes from recreationa boating activities.

The Gloucester Harbor Plan projectsthat implementation of the dl theimprovements noted will resultin
an estimated tota increase of 385 jobs, 150 additional seafood industry jobs and 235 new culturd and
vigtor activity jobs. The estimated increase in dollars associated with Plan improvementsis estimated at
an additional $30,000,000 for the seafood industries and $9,385,000 for culturd and vidtor activities
sectorsfor atotal boost of $39,385,000 into Gloucester’ s economy (Gloucester Harbor Plan Committee,
1999). Table 6-1 highlights projected economic impacts associsted with fully implementing the
recommendations of the Gloucester Harbor Plan.
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Table6-1. Projected Harbor Economic Impacts - Harbor Plan Scenario

Approximate # of Jobs Estimated $ Gener ated

Estimated Financial Benefit over Existing Conditions

Seafood I ndustries 150 $30,000,000
Cultural and Visitor 235 $9,385,000
Activities

Totals 385 $39,385,000

Estimated Resulting Total Economic Benefit

Seafood I ndustries 2650 $730,000,000
Cultural and Visitor 665 $29,385,000
Activities

Totals 3315 $759,385,000

Source: Gloucester Harbor Plan, 1999

In addition to the economic benefits and effects discussed above, the Gloucester Harbor Plan aso
projects additiona benefits of fully implementing the Plan including $3,770,000 of payroll and $450,000
in annua tax revenue associated with the newly created culturd and vistor activities sector, which aone,
would achieve afiveto seven year pay back period of the $13.4M Plan implementation costs. The added
jobsto the seafood industriesis estimated to generate an annua payroll of $4,000,000 (Gloucester, 1999).
The Harbor Plan demondrates the potentid economic benefits to the City of implementing its
recommendations, including identified dredging projects. Thetechnical assstance provided by MCZM in
developing a cost-effective, environmentally sound disposal option for UDM associated with identified
dredging projectswill aidinthe preservation of maritimeactivitiesin the port and hel p achievetheeconomic
development gods of the City of Gloucester and the Commonwealth.

6.11.1 No Action

If adigposd option for UDM is not identified, dredging projects essentid to maintaining the fishing and
maitime indudtries in Gloucester Harbor could be significantly delayed with negetive economic impacts
uponthe City. No actionwould limit the City’ sability toimplement the Harbor Plan’ svision of maintaining
a“working harbor” and compromise the fishing and maritime indusiries ability to remain competitive, and
in Gloucester.
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SECTION 7.0 - COMPLIANCE WITH REGULATORY STANDARDS

COMPLIANCE WITH REGULATORY STANDARDS AND REQUIREMENTS

This section includes a description of the primary regulations associated with the implementation of the
preferred dternative aquatic disposa stes. Compliance with state standards and regulation, and federa
standards and regulations for aguatic disposa are discussed as they relate to the preferred aternative.

7.1  Compliance with State Standar ds/Regulations - Aquatic Disposal

7.1.1 Wetlands Protection Act and Regulations (310 CMR 10.00)

The preferred dternative for Gloucester Harbor is a combination of aquatic disposa sites, G-Cdll-1, G-
Cdl-2, G-Cdll-3 and G-Cdll-4, which are located in resource areas protected by the Massachusetts
Wetlands Protection Act (WPA), specifically Land Under the Ocean (LUO) and Designated Port Areas
(DPAS). TheWPA isadministered on theloca level by the Conservation Commission, which implements
the Massachusetts Wetlands Regulations at 310 CMR 10.00. A Noticeof Intent (NOI) application to the
Gloucester Conservation Commission will be required for disposal activities. An Order of Conditions
(OOC) will be need to beissued by the Conservation Commission to permit thework. In addition, the City
of Gloucester also has aloca wetlands ordinance (see Section 7.3).

7.1.1.1 Desgnated Port Areas

The main federal channd into Gloucester Harbor, in which portions proposed preferred dterndtive Sites
G-Cédll-1and G-Cédl-4 arelocated, isincluded within the Harbor’ s Designated Port Area. The Wetlands
Regulaions at 310 CMR 10.26 satethat LUO in DPASsislikely to be significant to marinefisheries, siorm
damage prevention and flood control. LUO in DPASs often serves to provide support for coasta
engine=ring structures such as seawalls and bulkheads, which have replaced naturd protection for upland
areas from storm damage and flooding. Projects affecting LUO in DPAs should not result in ateration of
wave and current patterns so as to affect the stability of such structures.

Congtruction of the agquatic preferred dternative is not expected to result in adverse effects on marine
fisheries caused by changes in water circulation. The bottom eevation at the disposa sites following
congtruction of the disposal Ste, disposa activities and find placement of capping materids, will not be
higher than the exigting bottom eevation, and will likely be dightly recessed compared to existing bottom
eevations. The effect of thisrecessed pit is expected to be reduced water column mixing with surrounding
waters, and active sedimentation within the pit. In addition, the location of the CAD steswithin the main
navigation channd will aso minimize locdized changes in water circulation. Navigational channds often
experience some degree of reduced mixing via sratification due to temperature or sdinity gradients.

Water column depth at the disposa sites may play an important role in determining localized current
velocities Current velocities typicaly behave in a logarithmic reaionship with water column depth.
Therefore, currents further from the surface experience increasing frictiona retardetion, particularly as
currents gpproach the sediment boundary layer. Given this phenomena, the preferred
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dternative steswill beexposed to smaler current vel ocitiesand lesspotentia sediment resuspension forces
than Stes a shallower depths. Coarser grained cohesive materid aso has the effect of greeter frictiona
and gravitationa forces holding the grains on the seebed. Thus a greater critica shear stress would be
required to resugpend coarse grain cap materid than fine grain sity sediments.

Reduced circulation may be beneficid from the sandpoint of cap integrity Snceresuspensionislesslikely,
but by the same effect this localized condition may aso contribute to reduced water quaity. Typicaly, the
impact to water quality from dredged materia disposa is short-term.  These impacts typically include
localized degradation in dissolved oxygen (DO), total suspended solids (TSS), pH, light penetration, and
contaminant concentrations.  Conditions typicaly return to ambient conditions within hours to days,
depending on the amount, composition, and frequency of the disposed materia. Tota suspended solids
may increase dramatically due to the entrainment of fine materid in the water column. A plume typicaly
forms whereby materia may be advected short distances from the disposal site. A reduction in DO is
typica as common congtituents of sediments are oxidized and organic materid is metabolized by microbia
activity at the sediment-water interface. High suspended solid concentrations have the effect of attenuating
ambient light, thereby reducing penetration. Finally, contaminants sorbed to sediment particles may be
dissolved by the aguatic environment through physical disturbance of the materid as the sediment stream
is released from the scow. Modeling of dredged materia disposd eventswill be performed for the FEIR
to more conclusively determine short term loca water qudity impacts.

The preferred dternative siteshave been located so asto provide asufficient distance to the nearest coastdl
enginesring structure. No impact on the stability of the harbor bottom that would affect the support of the
nearby coasta engineering structuresisexpected, and therefore no adverse effect on any structure sability
to serve a storm damage prevention or flood control functionsin the area.

7.1.1.2 Land Under the Ocean

Land Under the Ocean (LUO) isdefined as“ ... land extending from the mean low water line seaward
to the boundary of a municipality’'s jurisdiction and includes land under estuaries’, within the
Wetlands Regulations at 310 CMR 10.25(2). LUO is significant to the protection of marine fisheries and
projects which affect LUO shal not cause adverse effects by dtering the bottom topography so as to
increase slorm damage or erosion of coastal beaches, banks, dunes, of marshes. They must, among other
things, dso have no adverse effects on marine fisheries or wildlife habitat caused by adterations in water
crculaion, destruction of edgrass beds, dterations in the distribution of sediment grain Sze, changes in
water qudlity, or dterations of shdlow submerged lands with high densties of polychaetes, mollusks, or
macrophytic algee.

As described above, the agquatic preferred dternative sites are expected to have no adverse effect on
marine fisheries caused by localized dterationsin water circulation, sediment grain Sze or changesin weater
qudity. The stesare not located in or adjacent to existing eglgrass beds.

Any impactsto benthic organisms at the disposa siteswill betemporary and reversible. Immediately after
disposd, the siteswill be devoid of benthic populations, because the benthos will have been removed by
overdredging or buried under disposed sediments.. The existing Organism-Sediment Index at the Sites
range from 9 (G-Cédll-3 and G-Cdll-4) to 11 (G-Cdll-1 and G-Cdll-2), all are greater than +6, indicaive
of a hedthy benthic environment. However, most benthic species are capable of rapid dispersal and
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colonizationby means of planktonic larvae, and will quickly recolonize disturbed areas. The post-disposa
benthic populations at the preferred dternative stes may be hedlthier and more diverse than those existing
at present, since contaminated sediments at this in-harbor location will have been removed or buried and
the new populations will be growing in the cleaner surface sediments.

7.1.1.3 L and Containing Shellfish

Land Containing Shdllfish (LCS) is defined as “ ... land under the ocean, tidal flats, rocky intertidal
shores, dat marshes or land under salt ponds when any such land contains shellfish” , within the
Wetlands Regulations at 310 CMR 10.34(2). LCSisfound to be sgnificant to the protection of marine
fisheries, when such areas have been identified and mapped by the local conservation commission or by
DEP in consultation with DMF. Documentation required for this designation includesrecording the density
of shellfish, size of the area and the historical and current importance of the area to commercial and
recreationd fishing.

The preferred dternative disposal Stes are not located within areas that have been designated as areas of
Land Containing Shellfish as specified in the Wetlands Protection Act and Regulations. As described
above, thepreferred dternative disposa Stesare not expected to have an adverse effect on marinefisheries
caused by locdized dterations in water circulation, dterations in relief devation, sediment grain Sze or
changesin water quality.

7.1.2 Water Quality Certification (314 CMR 9.00)

Thefederal Clean Water Act gives states the authority to review projectsthat must obtain federal licenses
or permits and result in a discharge to state waters, and requires a 401 Water Qudlity Certification to
ensure that the project complies with state water quality standards and other appropriate requirements of
date law. Asaproject which will require disposa of more than 5,000 cubic yards of dredged materid,
the DMMP will require a mgjor dredge project certification (BRP WW 07) from the Department of
Environmenta Protection, Division of Wetlandsand Waterways. Theagpplicationwill requireadescription
of the proposed activity, detailed plan view and section, sediment analysis, and description of the
characteristics of the proposed disposa site. The DEP may then put conditions on the dredging and
disposal process designed to ensure compliance with water quality standards.

Per the provisions of 314 CMR 9.06(1), no discharge of dredged materid will be alowed if thereisa
practicable aternative to the proposed discharge which would have less adverse impact on the aquatic
environment than the proposed discharge. Asdocumented inthisDEIR, the proposed preferred alternative
aguatic disposa stesin Gloucester Harbor are the least environmentally damaging practicable aternative
for the aguatic disposa of UDM from the dredging projects in the Harbor.

Per the requirements of 314 CMR 9.06(2), the proposed discharge of dredged materid will not be
permitted unless the “gppropriate and practical steps’ are taken to minimize potential adverse impacts to
land under water. The discharge of UDM and subsequent capping of the materid at the aguetic preferred
dternaive digposal sites in Gloucester Harbor will result in the cleanup and capping of contaminated
sediments at the Ste, and will result in acleaner harbor bottom.
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Per therequirementsof 314 CMR 9.06(3), no discharge of dredged materia will bealowed in Outstanding
Resource Waters. The Proposed Preferred Alternative aguatic disposal Sitesin Gloucester Harbor arenot
located in Outstanding Resource Waters, asthe water qudity classification of Harbor is Class SB, dueto
the presence of combined sawer overflows in the harbor (314 CMR 4.06, Table 28).

Asspecifiedin 314 CMR 9.06(4), no discharge of dredged materia to vernal pools, Outstanding Resource
Waters within 400-feet of a drinking water supply reservoir and other areas designated in 314 CMR
4.06(1)(d), isdlowed. Thepreferred aternative digposa sitesin Gloucester Harbor are not located within
any of those areas.

Finally, no discharge of dredged materid will be dlowed, per the provisons of 314 CMR 9.06(7), where
the discharge meets the criteriafor evaluation as specified above, but would result in “ substantial adverse
impacts’ to the physical, chemicd or biologica integrity of surface weaters of the Commonwedth. As
described in this DEIR, disposal of UDM at the preferred aternative disposal Stesin Gloucester Harbor
will not result in substantia adverse impacts to surface waters in the Harbor.

7.1.3 MGL Chapter 91 (Public Waterfront Act) and Waterways Regulations (310 CMR
9.00)

Dredging activities to create a subagueous disposd sitefor UDM, involving the subagueous placement of
unconsolidated materia below the mean low water mark, requires a waterways permit, under the
provisons of theWaterways Regulationsat 310 CMR 9.05(2). Regulatory requirementsfor aWaterways
permit are less stringent than those for a Waterways License, required for activities involving fill or
sructuresintidelands. Dredging activitiesfor purposes such as navigation channels, boat basins, and other
water-dependent purposes, and the subaqueous placement of unconsolidated materia fromthosedredging
projects below the mean low water mark, are cons dered awater-dependent project, under the provisons
of 310 CMR 9.12(2)(a).

Waterways permits are issued only if certain requirements specified in the Waterways Regulations at 310
CMR 9.31t0 9.40 are met. Section 9.31 states that no permit shall be issued unless the project serves
a"“proper public purpose which provides grester public benefit than detriment to the rights of the public”
intidelands. Asawater-dependent use project, the construction and use of the proposed preferred Sites
in Gloucester Harbor are presumed to meet this standard.

Because the proposed dternative sites require a Waterways permit, the provisons of 310 CMR 9.32,
Categorical Redtrictions on Fill and Structures, do not apply. As required under section 9.33,
Environmenta Protection Standards, construction and use of the proposed aquatic steswill comply with
the applicable environmenta regulatory programs of the Commonwesdlth, including: MEPA,; the Wetlands
Protection Act; the Massachusetts Clean Waters Act (MGL c. 21, s. 26-53 and the regulations for Water
Qudity Certifications, 314 CMR 9.00); Marine Fisheries Laws (MGL Chapter 130); and the Underwater
Archaeological Resources Act (MGL c¢. 91 and c. 6, s. 179-180 and 310 CMR 22.00).

The preferred dternative Stes are not located on private tidelands or filled Commonwedth tidelands and
do not need to be deemed in compliance with the Zoning Ordinance. The preferred alternative disposal
stesfor Gloucester Harbor conform to the provisons of Harbor Plan, in that the construction and use of
the stesfor the digposd of UDM from the dredging projectsin Harbor supports the stated god's of the
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Harbor Plan to encourage identified maintenance and improvement dredging projects. The provisions of
310 CMR 9.34, Conformance with Municipal Zoning and Harbor Plans, are met by constructionand use
of the ste.

The provisons 310 CMR 9.35, Standardsto Preserve Water-Related Public Rights, are applicableto the
proposed aternative stesin the Harbor. Construction and use of the disposa sites will not interfere with
exiging navigation. Use of the steswill aso not sgnificantly interferewith the public rights of free passage
over the water, nor will it interfere with access to any city landings, easements or any other form of public
access to Gloucester Harbor. Use of the preferred dternative siteswill not significantly interfere with the
public rights of fishing and fowling, and being a subagueous site, will not interfere with on-foot passage,
swimming or boating across the Site.

Section 9.36, Standards to Protect Water-Dependent Uses, aso gpplies to a portion of the preferred
dternative stesin Harbor. Congiruction and use of the preferred aternativewill result in the preservation
of the avallability and suitability of tidelands in Gloucester Harbor which are reserved as locations for
maritime indudtrial uses, such asthe Americold and Gorton's facilities, and other water-dependent uses
in the Harbor. The dtes are located so that there will be no interference with private access to littora
property from Gloucester Harbor, or to approach the Harbor from the private property. Use of the
disposd steswill not result in disruption to existing water-dependent usesin Harbor, nor will it displace
any existing water-dependent uses. The preferred dternative does not include fill or structures for
nonwater-dependent or water-dependent non-industrial uses which preempt any water-dependent
industria use within the Gloucester Harbor DPA.

The provisions of section 9.37, Enginesring and Construction Standards, will be met through the
development of asound engineering design for the aquatic preferred dternative disposa site. Congtruction
and use of the proposed aguetic sites will not interfere with the ability to perform future maintenance
dredging of the federd channd. The preferred dternative disposa sites are neither a Recreational Boating
Facility nor aMarina, Boatyard or Boat Ramp, therefore the provisions of 310 CMR 9.39 and 9.39 do

not apply.

Findly, the provisons of Section 9.40, Standardsfor Dredging and Dredged Material Disposal, aso gpply
to the proposed dternative digposal sites in Gloucester Harbor. Astwo of the Sites are located partiadly
withinthe Harbor DPA, the prohibition on dredging to amean low water depth greater than 20 feet in 310
CMR 9.40(1)(a) doesnot apply. The project dso servesacommercid navigation purpose of federal and
state sgnificance, dlowing the maintenance dredging of the main federd channd. The Stes have been
located so asto avoid shellfish beds, sgnificant fisheriesresources, and submerged aquiatic vegetation such
as edgrass beds.  Dredging activities necessary to congtruct the disposal stes will comply with the
operational requirements specified in section 9.40(3), in that the depth of the disposal stes will be that
necessary to accommodate the anticipated volume of UDM from Gloucester Harbor, therefore
accommodating the navigational dredging needs of the harbor users.

Operationa procedures will be established for use of the aquatic disposal Sites which will meet the intent
of the requirements specified in section 9.40(4), Operational Requirementsfor Dredged Materia Disposal
and 9.40(5), Supervison of Dredging and Disposal Activity.  Section 9 of this DEIR outlines the
monitoring and management measuresto beimplemented to confirm compliance with permit standardsand
long-term sequestering of UDM for the preferred dternative Sites.
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7.1.4 Coastal Zone Management (301 CMR 21.00)

This project will be required to complete a federa consstency certification for review by MCZM,
describing the project and demondirating consstency with MCZM'’ s program policies and management
principles. The MCZM Program Plan establishes program policies which embody coasta policy for the
Commonwedlth of Massachusetts. Recognition of these statements as Massachusetts coastal policy is
formalized in Memoranda of Understanding (MOU) between MCZM and state environmenta agencies.
Projects subject to federal congistency review must be consstent with MCZM program policies. MCZM
enforces its program policies through existing Massachusetts satutes and their implementing regulations.

In addition, the federaly-approved MCZM Program Plan lists management principles. These policy
gatements are not currently enforceable through existing state statutes and regulations. They are published
as guidance to proponents of activities in the Coastd Zone, representing MCZM'’s preferred policy
direction. Program policies cover issue areas such as Water Quality, Habitat, Protected Aress, Coastal
Hazards, Port and Harbor Infrastructure, Public Access, Energy, Ocean Resources, and Growth
Management. Congtruction and use of the proposed preferred dternative agquatic disposal Sites within
Gloucester Harbor involve the MCZM policies on Water Quality and Habitat.

7.1.4.1 Water Quality

Water Quality Policy #1 - Ensure that point-source discharges in or affecting the coastal zone are
congstent with federdly gpproved state effluent limitations and water quality standards.

Water Quality Policy #2 - Ensure that nonpoint pollution controls promote the attainment of Sate surface
water quality standardsin the coagtal zone.

Water Quality Policy #3 - Ensurethat activitiesin or affecting the coastal zone conform to gpplicable sate
and federd requirements governing subsurface waste discharges.

Conformance: Use of the aguatic preferred dternative disposa sites in Gloucester Harbor will not be
inconsstent with the Water Quality Policies. Disposd of UDM at a subaqueous site is not considered to
be a subsurface discharge of waste.

7.1.4.2 Habitat

Habitat Policy #1 - Protect coastal resource areasincluding salt marshes, shdllfish beds, dunes, beaches,
barrier beaches, sdt ponds, edgrass beds, and fresh water wetlands for their important role as natura
habitats.

Habitat Policy #2 - Restore degraded or former wetland resources in coastal areas and ensure that
activitiesin coagtd areas do not further wetland degradation but instead take advantage of opportunities
to engage in wetland restoration.
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Conformance: The proposed preferred Sites has been located in an area of Gloucester Harbor which
avoids protected coastal resource areas, including subtidal resources such as shdllfish beds and edlgrass
beds. There are no nearby st marshes, dunes, beaches or barrier beaches, sat ponds or freshwater
wetlands which would be affected by use of the disposal Sites.

7.2 Compliance with Federal RegulationgStandards - Aquatic Disposal
7.2.1 Clean Water Act Section 404(b)(1) Analysis

The Code of Federd Regulations at 40 CFR 230 specifies guidelines for implementing the policies of
Section 404(b)(1) of the federal Clean Water Act. The guidelines gpply to discharges of dredged or fill
materids into navigable waters, and their purpose is to restore and maintain the chemical, physical, and
biologicd integrity of waters of the United States. The guidelines are divided into Subparts A through I.
Subpart A is a generd discusson of the guiddines. Compliance with more specific requirements is
discussed below.

7.2.1.1 Subpat B - Compliance with the Guiddines

(a) Thedischarge shal not be permitted isthere is a practicable dternative which would have less adverse
impact on the aquatic ecosystem, so long as the dternative does not have other sgnificant adverse
environmental consequences.

The Alternatives Andysis in Section 4 of this DEIR establishes that the preferred dternative is the least
environmentally damaging of the dternatives consdered.

(b) Nodischarge shall be permittedif it contributesto the violation of astatewater quaity standard, violates
any applicable toxic effluent standard or prohibition under Section 307 of the Act, jeopardizes the
continued existence of endangered or threstened species, or violates any requirement to protect any
federaly-designated marine sanctuary.

The proposed discharge shall not violate any of these requirements, asdiscussed in Section 6.1.2.3 (Water
Qudity) and Section 6.1.7 (Endangered or Threatened Species). The proposed discharge Stesaremore
than two miles fromthe closest point of the nearest marine sanctuary, Stellwagen Bank, and will have no
effect oniit.

(c) Nodischarge shal be permitted which will cause or contribute to Sgnificant degradetion of the waters
of the United States. This discharge will not cause such degradation, as explained in discussions of the
Subparts C through F.

(d) No discharge shdl be permitted unless appropriate and practicable steps have been taken to minimize
adverseimpacts. Stepswhichwill betaken to minimizetheseimpactsarelisted in the discussion of Subpart
H.
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7.2.1.2 Subpart C - Potentia |mpactson Physi cal/Chemica Characteristicsof the Aquatic
Ecosystem

The discharge will not have asignificant impact on physical and chemica characterigtics of the ecosystem,
asdiscussed in Section 6.2.1. Within this section, impacts on sedimentsare discussed in 6.2.1.1; impacts
onsuspended particul ates/turbidity and water columnimpactsarein 6.2.1.3; and current patternsand water
circulaion in 6.2.1.2. The discharge will have no impact on norma water fluctuations, because the
proposed disposal locations are in an open area where they will not interfere withtidal circulation. Since
the discharge will not affect circulation and is not near an area where fresh and sat water mix, it will
therefore not affect salinity gradients.

7.2.1.3 Subpart D - Potentid Impacts on Biological Characterigtics of the Aquatic
Ecosystem

The disposa will have no impact on threstened and endangered species, as discussed in Section 6.2.6.4.
There are no benthic endangered species in the area which could be covered or otherwise directly killed,
and no habitat for these gpecies occursin any areainfluenced by the disposal.

The disposd will not permanently affect fish, crustaceans, mollusks, or other organismsin the aquatic food
web. Any benthic organisms affected by digposa will bereplaced by recolonizing organismswith aquetic
larvae brought in by currents. The dredged materia will be capped by clean sediments and therefore the
recolonizing organisms will not be affected by toxins or heavy metds. Further discusson of impacts on
aquatic organisms is contained in Sections 6.2.3. and 6.2.4.

Other wildlife such as mammals, birds, reptiles, and amphibians will not be affected by the disposa. The
subsurface open water disposal will not affect ther habitat, and any turbidity during disposal will be
temporary. Wildlife impacts are further discussed in Section 6.2.6.

7.2.1.4 Subpart E - Potential |mpacts on Specia Aquatic Sites

Sanctuaries and refuges. The proposed digposal Stes arein the outer harbor and are not in the vicinity
of any designated sanctuaries or refuges.

Wetlands. The digposa Stes, being in open water removed from shorein the outer harbor, will not affect
any wetlands, as defined in these guidelines.

Mud flats. The proposed disposal stesare dl subtidal and will not affect any intertidal mud flats.

Vegetated shallows. Although edlgrass beds do exist in Harbor, they are far enough away from the
proposed disposal sites so that they will not be affected.

The other two specid aquatic Sites, cora reefsandriffle and pool complexes, arefound only intropical and
subtropical seas and in freshwater streams, respectively, and are not afactor in this project area.
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7.2.1.5 Subpart F - Potentid Effects on Human Use Characteristics

Asasubagueousdisposa Site, thisproject will have no effect on municipa and privatewater supplies. The
proposed disposa Sites are not in an areaof concentration or important migration or spawning aress for
Species important in recreational or commercid fisheries. Any impacts to the water column or substrate
will be temporary and will have no effect on fisheries. Fishery impacts are further discussed in Sections
6.2.3and 6.2.4.

Water-related recreation activities will not be affected by disposal. Even if digposdl is conducted in the
limited period of the year when recregtiond activities take place (which is not proposed), turbidity from
disposdl, the most probable impact, will be temporary and limited in scope.

The disposal of UDM at the proposed disposal siteswill have no permanent aesthetic impacts because the
subsurface digposd Stes will not be visble. Temporary changes in gppearance of the water will last no
longer than the actual disposa operation.

Thereareno parks, national and historical monuments, national seashores, wildernessaress, research Sites,
and smilar preserves which could be affected by disposal at the proposed Sites.

7.2.1.6 Subpart G - Evaluation and Testing

Thorough testing of sediments proposed for dredging from Gloucester Harbor has been initiated and will
be completed in accordance with dl regulatory requirements. This includes physica and bulk chemistry
testing, biocaccumulation tests, and evauation of sediment trangport and circulationin thevicinity of disposal
gtes. Thesereaultsof the chemica and physica testing performed to date are presented in Sections 3.3.2,
4.8.2,5.2.2, and 6.2.2 of thisDEIR.

7.2.1.7 Subpart H - Actionsto Minimize Adverse Effects

The following actions, among those listed in Subpart H of the Guiddines, will be taken to minimize averse
effects from disposl:

C Confining the discharge to minimize smothering of organisms;
C Designing the discharge to avoid adisruption of periodic water inundation patterns,

C Digposd of dredged materid in such amanner that phys cochemical conditions are maintained and
the potency and availability of pollutants are reduced;

C Sdecting discharge methods and disposal Stes where the potentiad for eroson, dumping, or
leaching of materidsinto the surrounding aguatic ecosystem will be reduced;

C Capping in-place contaminated materid with clean materid or sdectively discharging the most
contaminated materia firgt to be cgpped with the remaining materid,;
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C Avoiding changesin weater current or circulation patternswhich would interfere with the movement
of animals

C Avoiding sites having unique habitat or other vaue, including habitat of threatened or endangered
Species,

C Timing discharge to avoid spawning or migration seasons and other biologicdly criticd time
periods;

7.2.2 Riversand Harbors Act of 1899, Section 10

Section 10 of the Rivers and Harbors Act of 1899, authorizes the USACOE to regulate virtudly all
obstructions to navigation within navigable watersthe United States. This section defines navigable waters
as* those water s of the United States that are subject to the ebb and flow of the tide shoreward to
the mean high water mark and/or are presently used, or have been used in the past or may be
susceptible to use to transport interstate or foreign commerce”. Because dl the dredging projects
identified in Gloucester Harbor are located in navigable weters, they will require a Section 10 permit from
the USACOE.

7.2.3 Marine Protection, Research and Sanctuaries Act (MPRSA)

The Marine Protection, Research and Sanctuaries Act (MPRSA) of 1972, aso known as the Ocean
Dumping Act, requires obtaining a permit for discharging some wastes (such as dredged materid) and
prohibits digposal of others (including radioactive wastes, chemicad and biologica warfarewastes). Three
primary sections of the MPRSA apply to dredging projects:

(1) Section 102 - This section empowers the USEPA to establish the criteria for evaluating dl
dredged material for open ocean disposal. Section 102 also authorizes USEPA to designate ocean
dredged materia disposal Sites such as MBDS.

(2) Section 103 - USACOE has the authority issue Section 103 permits, with concurrence from
the USEPA, to dispose of dredged materid in the open ocean. The permitting process includes
public notice, public hearings, compliance with USEPA criteria, and the use of designated disposal
Stes, when possible.

(3) Section 104 - The USEPA and the USACOE havethe authority to place conditions upon any
aspect of ocean digposa operations to minimize negative environmenta impacts.  Typical
conditions are imposed on the type and volume of dredged materid, timing and location of
disposd, and survelllance and monitoring of disposd activities.

The preferred dternative disposal Stesfor Gloucester Harbor will not require approva under the MPRSA.
However, projects including the transportation and disposal of dredged materid at MBDS will require
testing and approva under the MPRSA.
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7.24 Endangered Species Act - Section 7

The Endangered Species Act of 1973, protectsfederdly listed and proposed threatened and endangered
species. Section 7 of the Act requiresthe consultation with USFWS and NM Fs and a opinion statement.
This project is being coordinated with NMFS and the USFWS to determine whether any endangered or
threatened speciesunder their jurisdiction may be affected by use of the preferred dternative disposa Sites
in Harbor. Todate, gaff of NMFS and USFWS have participated in thereview of the preliminary upland,
aquatic and dewatering Site screening processes and have indicated their concurrence with the results of
the screening. Asthefinal preferred dternative issdected inthe FEIR, MCZM will continueto coordinate
with both NMFS and USFWS gtaff in the Section 7 consultation process.

7.25 Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA)

The MSFCMA authorizes the NMFS to establish Essentid Fish Habitat (EFH) areas. The generd
purpose of the act is to conserve productive fisheries that provide recreational and commercid benefit.
EFH isdefined as* those waters and substrate necessary to fish for spawning, breeding, feeding, or growth
to maturity” and al of Harbor is classfied as EFH.

Under section 305(b) of the Act, coordination between federa agenciesisrequired for any work proposed
within an EFH. The intent and procedures of the Act are very smilar to the Endangered Species Act
(ESA). MCZM has been coordinating with NMFS and USFWS in accordance with Section 7 of the
ESA aswell asthe MSFCMA. Correspondence isincluded in Appendix B.

7.3  Compliance with City Standards/Regulations - Aquatic Disposal

7.3.1 Gloucester General Wetlands Ordinance (Section 12-10)

To strengthen the City’ sability to protect wetland resources area, Gloucester has adopted alocal wetlands
protectionordinance. The purpose of the City of Gloucester’s General Wetlands Ordinance (Section 12-
10) isto protect the City’ swetland resources by controlling activities deemed to have a significant effect
ether individudly or cumulaivey upon the following interests rlevant to the DMMPincluding: prevention
of pallution, protection of land containing shellfish, protection of fisheriesand erosion and sediment control.
Asthe preferred alternative for Gloucester Harbor isacombination of aquatic disposa sites, G-Cdll-1, G-
Cdl-2, G-Cdll-3 and G-Cell-4, which are located in a resource area protected by Genera Wetlands
Ordinance, specificaly Land Under the Ocean(LUO). The Genera Wetlands Ordinanceisadministered
the Gloucester Conservation Commission. A Notice of Intent (NOI) application to the Gloucester
Conservation Commission will be required for proposed disposal activities. Also, aWetlands Permit will
be need to be issued by the Commission to permit the work.
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CAD ENGINEERING AND CONSTRUCTION

This section describes the basis for conceptua engineering for CAD disposal of Gloucester Harbor UDM
and a description of potentiad congtruction sequencing associated with the implementation of the agquatic
preferred dternative, asidentifiedinthisDEIR. Included inthe discussion of the construction measuresare

the steps necessary to minimize negative environmental impacts associated with the digposal of UDM in
the marine environment.

8.1  Conceptual Engineering

Inorder to evauate the practicability of the preferred dternative, conceptua engineering of potential CAD
pit aquatic disposa cells needed to be conducted. Inherent in this exerciseis a set of assumptions based
upon the leve of data collected. The results of this exercise are not intended to provide a specific find
desgn. The results of the conceptua engineering exercisearefor illudrative purposesonly, find CAD cell
designs and specifics will be developed in the FEIR based upon detailed site specific information.

8.1.1 Planning Horizon UDM Volumes

To evduate the phasing of UDM disposd for Gloucester Harbor over the DMMP stwenty year planning
horizon, the volume of UDM identified in the dredging inventory was gpportioned, as reported by the
fadlities, to the five (years 0-5), ten (years 6-10), fifteen (years 11-15) or twenty (years 16-20) year
planning horizons. A contingency of 20% was added to the totd UDM volume of 330,840 c.y. identified
in the dredging inventory and distributed to the various planning horizons to determine the capacity
necessary to dispose of UDM associated with dredging projects on a phased basis. An assumption was
made that the five-year and ten-year horizons , UDM dredging volumeswere more certain than thefifteen
and twenty-year horizons volumes. The contingency volume was distributed as 1/6 and 1/6 of the total
contingency to five and ten year planning horizons and 1/3 and 1/3 to fifteen and twenty year planning
horizons. Table 8-1 shows the planning horizon UDM volume total volumes.

Table 8-1: Planning Horizon UDM Volumes

DMMP Planning Horizon 5Year 10 Year 15Year| 20 Year
(Years Covered) (0-5) (6-10) (11-15) (16-20)
UDM ldentified in I nventory (c.y.) 150,505 117,000 4,195 4,000 275,700
Contingency Totals (c.y.) 9,190 9,190 18,380 18380 55,140
Planning Horizon UDM Totals (c.y.)| 159,695 126,190 22,575 22,380| 330,840

Note: Contingency total distributed 1/6 & 1/6 to 5 and 10 year horizonsand 1/3 & 1/3 to 15 and 20 year horizons
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8.1.2 Cell Capacity Calculation

In order to contrast the planning horizon UDM volumes requiring disposal with the preferred dternative
disposd stesidentified in Section 4.0, Site cgpacity caculations were conducted to determine the extent
of the predicted disposal volumes occupying the preferred dternative disposa Sites. The footprints of the
preferred dternative disposa Sitesidentified through the Site screening process for Gloucester were used
to determine the aredl extent of the Cdll Footprint. Assuming a3 to 1 sde dope within the disposa cell,
the areaof the Cdll Bottomwasca culated. ArcView Geographic Information System (GIS) softwarewas
used to determine the areas of the Cell Footprints and Cell Bottoms.

To cdculate the Tota Capacity for the digposd cells, volumes were determined by using an average end
areacdculation method. The Cdl Footprints and Cell Bottom areas were averaged and then multiplied
by the cell depth. Accounting for potential variability in both surface and depth to bedrock contours and
limitations of exiging data, five feet were subtracted from the average depth to bedrock determined for
each ste. Thisassumption resulted in aconservative vauefor cell depth. For conceptua engineering and
planning purposes, the maximum capecity vauestakeinto account the variability of seefloor devationsand
depth to bedrock to the extent practicable based upon the level of data available for the sites. The
maximum cell capacities were then adjusted further to accommodate a three (3) foot thick cap. The cap
volume was caculated by multiplying the Cell Footprint Area by three (3) feet. To determine the UDM
Capacity for each cdll, the cgp volume cdculated was subtracted from the maximum capacity vaue for
esch cdll.

Table 8-2: Cell Capacity Calculation

G-Cell-1 G-Cell-2 G-Cell-3 G-Cel-4
Cell Footprint (sg. ft.) 526,949 247,146 325,113 673,759
Cell Bottom Area (sg. ft.) 349,115 164,500 238,969 517,039
Average Depth to Bedrock 20.9 18.0 184 19.6
(ft.)
Cell Depth (ft.) 15.9 13.0 134 14.6
Total Capacity (cy) 257,952 99,100 139,976 321,956
Cap Volume (cy) 58,550 27,461 36,124 74,862
UDM Capacity (cy) 199,402 71,639 103,852 247,094

Assumption:

Cell Depth = Average depth to bedrock - 5 feet (accounting for potential variability of seafloor and depth to bedrock)
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8.1.3 Disposal Cell Phasing Scenario

The find phase of the conceptua engineering exerciseisthe contrasting of caculated cel UDM capacities
with planning horizon UDM volumesto develop a potentia cell phasing scenario. To account for possible
additiona UDM, an assumption was made that the footprints of G-Cell-1 and G-Cdll-4 were UDM (three
feet thick). This additiond UDM, was subtracted from the UDM Capacity volume cal culated above to
determine an Adjusted UDM Capecity. Table 8-3 shows the results of this adjustment.

Table 8-3: Capacity Adjusiment for potential UDM in Cdll Footprints

G-Cell-1 G-Céll-2 G-Cell-3 G-Cdll-4
UDM Capacity (cy) 199,402 71,639 103,852 247,094
UDM Footprint Adjustment (cy) 58,550 0 0 74,862
Adjusted UDM Capacity (cy) 140,852 71,639 103,852 172,232

Table 8-4: Planning Horizon VVolumes Disposal Cdlls can Accommodate

Disposal Cell Planning Horizon
G-Cell-1 10,15& 20
G-Cell-2 15& 20

G-Cell-3 15& 20

G-Cell-4 510,15& 20

By contragting ability of each disposd cdl to accommodate planning horizon UDM volumes with the
adjusted UDM capecities (Table 4), the following potential phasing sequence was devel oped:

. G-Céll-4 - FiveYear Planning Horizon

. G-Cell-1 - Ten Year Planning Horizon

. G-Ceéll-3 - Fifteen Year Planning Horizon
. G-Cell-2 - Twenty Year Planning Horizon

Thelocations and configurations of the disposa areacdlsfor the preferred aternative are shown on Figure
8-1. Thegraphicindicatesthe cell footprint, cell bottom and sde dope contours. Inaddition, acdl profile
corresponding with Table 8-2 is aso included on Figure 8-1.

Please note that for each five year phase, the DMMP is proposing that each CAD disposa cell be open
for UDM disposa for one dredging season within each five year phase. The five year duration of each
phase is intended to provide ample notice of availability of a disposd facility, providing facilities an
opportunity to secure the necessary permits and funding to conduct dredging projects. This planned
opening of adisposd facility on aregular basis should aso provide opportunities for coordinating various
harbor projects.
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Figure 8-1: Conceptua engineering for Gloucester Harbor UDM disposal cells
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8.1.4 Gloucester’s Cell Phasing Preference

The results of the conceptua engineering exercise and the disposal cdll phasing was presented to the City
of Gloucester. The Dredging Subcommittee, see Appendix B, ranks the City’ s preference for use of the
preferred dternative disposal cdlls asfollows:

. G-Cell-4 - Five Year Planning Horizon
. G-Ceéll-2 - Ten Year Planning Horizon
. G-Cell-3 - Fifteen Year Planning Horizon

. G-Ceéll-1 - Twenty Y ear Planning Horizon

The proposed cell phasing scenario described above in Section 8.1.3, is based upon matching the
projected volumes of UDM identified in the dredging inventory with the estimated cell capacities, based
upon the current configurations. Both the DMMP's and the City’s preference is to use G-Cdll-4 to
accommodate the UDM volume identified for the 5 year planning horizon, the planning horizon projection
withthe greatest leve of confidence. Asthe DMMP movesinto the 10, 15 and 20 year planning horizons,
the leve of confidencein the projectionsarelesscertain. The City’ s preferred gpproach will determinethe
design and location of the CAD cells as additional site specific datais developed and out-year disposd
volumes are determined.

Inthe FEIR, detailed Site specific datawill be collected for the G-Cdll Stes. These datawill be examined
and revised cdll capacities will be calculated based upon ste-specific data and engineered designs. The
results of the find design of the disposd cells will be determined by the City’s cell phasing preference in
developing the both the configuration of the find dternative disposal cell footprints and the phasing

sequence proposed in the FEIR.
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8.2 CAD Cédl Congtruction
8.2.1 Construction Sequencing

The generd congtruction phasing proposed in thisreport isdivided into four mgor steps: cdl construction,
UDM disposd, cdl closure, and management. Prior to the commencement of dredging projects, the
congruction of the CAD digposd cell needsto be completed first. Dredging of the disposa cellswill be
completed during an environmentaly favorable window to reduce the disturbance to marine life. Cell
congtructioninvolvesthefollowing actions: conducting apre-dredge survey, project mobilization, dredging
the cdll footprint, dredging to create cell cgpacity and fina cdll contouring. During this step, dredged
materid suitable for open ocean digposad would be taken to MBDS and UDM (if footprint materia
determined to be UDM) would be stockpiled for disposa in the cell being constructed.

To congruct each cdll, dredge limits and locations will belocated by Geodetic Positioning System (GPS),
whichisasadlite postioning system, accurate to within afoot of theintended horizonta designlimits. The
dredge machinery will mogt likely be alarge barge mounted crane with a clamshdll bucket. Bucket sze
will likely be in excess of ten cubic yards. The materid will be removed to the intended depth and sde
dopes. The Dredging contractor will also be compensated for an alowable over-dredge limit to ensure
that the intended depths are achieved. The materid is removed by a bucket and deposited within a
transport barge called ascow. The scow will ddliver themateria to the Massachusetts Bay Disposd Site
whereit is postioned prior to dumping using GPS. A bottom dumping or split hull scow will mogt likely
be used. These barges open from the bottom alowing the materia to drop out through the water column
to the seafloor below. This materid is clean and will therefore not need to be capped.

Following the completion of the disposd cell, the dredging of UDM from the facilitiesin the Harbor will be
completed by mechanical means, using Sltation curtainsto minimizeturbidity impacts. After being dredged,
the UDM will be placed on adump scow and transported to the disposal cell, where the materia will be
deposited. If UDM from the footprint had been stockpiled, it would also be placed in the CAD disposd
cdl.

Tocloseor “cgp” the cdl, clean materid would be placed over the UDM to achieve a thickness of three
(3) feet deep to sequester the UDM from the marine environment. By conducting a post capping survey,
the need to perform find contouring or placement of additiona cap materid would be determined. Theend
result of the capping will be a surface that mimics the ambient seafloor eevations and pre-congtruction
contours.

The find gep in the cdl condruction process is management. To ensure long-term environmenta
protection, a CAD cdl monitoring plan would be implemented. A proposed monitoring plan for
congderation is described in Section 9.0. The CAD aquatic digposa cdl congtruction management
sequenceisillustrated in Figure 8-3.
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CELL CONSTRUCTION/MANAGEMENT SEQUENCE

1. CELL CONSTRUCTION

2. UDM DISPOSAL

3. CELL CLOSURE

4. MANAGEMENT
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Figure 8-3: Aquatic disposd cdl construction management sequence
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8.3 CAD Cell Best Management Practices

MCZM isdeveoping Best Management Practices (BMPs) for CAD of UDM in Gloucester Harbor based
on the experiences and data from the Boston Harbor Navigation Improvement Project (BHNIP). The
BMPs will be developed to be gpplicable as 1) stand aone guidelines, 2) the basis for new dredged
materia disposa regulations, and 3) the basisfor Ste management recommendationsinthe DMMP FEIR.
The BMPs will be developed to meet sate and federd water quality criteria and standards under CWA
S. 404, 314 CMR 9.00, other applicable regulations.

The BMPswill be desgned to be effective regulatory tools, where ‘ effective’ means:

. Appropriately protective of resources and uses,

. Cogt-effective;

. Yied unambiguous results to the maximum extent practicable;

. Contribute directly to performance review (decision-making); and

. Applicable by non-specidist regulatory agency daff.

MCZM is dso developing amodd Water Qudity Certificate (WQC) building upon the experiences of the
BHNIP. This WQC will be gpplicable to future CAD projects for UDM. The WQC will include
provisions for basdine monitoring and monitoring both during and post congtruction. Boththe CAD BMPs
and modd WQC are being devel oped with input and parti cipation of gpplicable state and federa agencies.
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DRAFT DISPOSAL SITE MANAGEMENT PLAN

A disposa site management and monitoring plan (“ management plan”) will be developed by a Technica
Advisory Committee (TAC) composed of locd, sate, and federd interests. The purpose of amanagement
plan is to determine the specific actions and responsibilities necessary to ensure that disposal Site use
protects human and environmenta hedlth and resources. A management plan addresseswhere, when, and
how a disposa dte can be used, what kind of short and long-term monitoring will be required, and
establisheswho isresponsiblefor every aspect of Ste use, management, and monitoring. The management
plan will aso determine what kind of materid can be safely disposed of, and what testing may necessary
to determine the nature of the materia proposed for disposd.

MCZM anticipates that comments from the City on this DEIR will recommend the appropriate local
membership for the TAC. For the recent dredging project in Boston Harbor, the management plan was
developed by a TAC composed of a core group of City representatives, state and federa agencies, and
environmentd interest groups, and was open to any members of the public who wished to participate. This
model may be appropriate for Gloucester.

It isimportant to note that (1) the final, gpproved management plan will be the basisfor thelocd, sate and
federa permits required for use of the disposa sites; and (2) no find gpprovd for any disposd sites will
occur until amanagement planis deveoped, presented for public comment inthe Fina EIR, and gpproved
by the City and state and federal regulatory agencies.

9.1 AQUATICSITE MONITORING

9.1.1 Monitoring Objectives

Evaudion of the environmenta impacts of dredged materid disposal in Gloucester Harbor is best
addressed through the use of atiered monitoring strategy. With the exception of a few aquatic dredged
materid disposa monitoring programs including New England (DAMOS), Washington (PSDDA), and
New York, most have suffered from alack of clearly defined objectives, testable hypotheses, careful
sampling design, statistical rigor, and conclusive results. The tiered monitoring gpproach is based upon
addressing key questionsand/or formd hypothesesat aseriesof predetermined level sto ensurecompliance
with objectives and permitting requirements. The decision criteria are used to create a framework for
defengble management decisions and diminate the tendency for a*“shotgun” approach to data collection.

The tiered monitoring approach is dependent on rapid data return and anays's to identify and respond
effectively to any detected changes in physicd, chemicd, or biologica condition within the disposd Ste.
The monitoring programwill incorporate data at multiple tempora and spatid scalesand of various media
(e.g., video, photographs, maps); it is critica that these data be quickly integrated into digital and written
products. Utilization of state-of-the-art decison-making tools such as Geographic Information Systems
(GIS) will facilitate the rapid dissemination of patialy-explicit information for decison-making by resource
manager's.
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The Gloucester disposa site management/monitoring plan addresses both the engineering aspects of the
disposa and capping operations and the environmenta impacts of the project, through the following mgor
objectives.

Establishan environmental baseline prior to dredging and disposal of the dredged materid,
Edtablishacceptance guiddinesfor Water Quaity Standards during dredging and disposa
operations,

Evduate the short-term effects of digposa on benthic habitat quality and marine resources,
Assess the engineering effectiveness and integrity of the CAD approach cap, and
Evauate the effectiveness of the confined digposal method and cap for preventing long-
term impacts on biological resources.

Federal guidelinesfor [aboratory testing of dredged materia prior to itsdischargein open water require that
reference sediment be used as abasis for comparison. Reference sediment typicdly is collected inareas
outside the influence of previous disposa operations at a dredged materia disposa Ste, but near enough
to the digposa Site that the reference sediment is subjected to the same water quality and hydrodynamic
influences. The laboratory test results for the proposed dredged materiad are compared to the reference
sediment test results to evauate the likdlihood of adverse environmenta impacts. Likewise, in
environmental monitoring of dredged materid disposd impactsin thefidd, resultsfrom reference areas are
used in a comparative way to evauate environmenta impacts at the disposd Ste. Thus, use of reference
sediment and/or reference aress is key to the evaluation of dredged material disposal impacts. The
falowing information will provide the bagis for the monitoring section of the management plan. These
recommendations will be modified in response to public and agency comments, and to accommodate
additional ste-gpecific data yet to be collected.

9.1.2 Baseline Studies

Although the dredged materid disposa Siting processin Gloucester Harbor incorporated vast amounts of
informationabout the physical and chemical propertiesof seawater and sedimentsat the proposed disposal
gtes, much of this information was ether dated, spatidly insufficient to provide Ste-specific detalls, or
lacking tempord resolution. Collection of additiona information prior to usage of the desgnated site is
necessary before proceeding to dredging or disposa activities. The basdine study should include the
collection of additiond datato characterize exigting (i.e., pre-disposal) conditions a the designated site,
induding current velocity, background suspended sediment concentration, and water quaity. The
measurement of severd of the parameters will continue during dredging and disposal activities, but it is
critica to characterize existing ambient conditions prior to the disturbance to provide a comparison with
later messurements.

9.1.2.1 Wave, Current, and Tidal M easurement

Circulation patterns and sediment transport in Gloucester Harbor have not been well characterized dueto
the limited number of oceanographic studies. In order to develop an understanding of the physica
processes influencing the stability of sedimentsat disposa Sites, monitoring of current flow dynamicsusing
indrument deploymentsis required. The mgor objective of monitoring activities will be to acquire Ste-
gpecific data on waves, near-bottom tidal currents, and sediment resuspension within the disposal ste. In
addition, vertica current profile measurements are necessary asinput variablesinto computer models(i.e.,
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STFATE and LTFATE) to predict the fate of dredged materia during disposal operations. The collected
data will be used to evaluate and predict the potential for dredged materid resuspension and transport
under typica conditions, aswell asduring sorm events. Measurement of critical Ste-gpecific datamay also
help determine the potentid for sediment resuspenson as aresult of propeller wash from passng vessdls,
surface waves, and storm events.

The suggested approach is to deploy a bottom-mounted instrument array from a surface vessd, to be left
in place on the seafloor at a selected location within the disposd Site. The use acoustic Doppler current
profilers (ADCP) for several days during a maximum tidal phase (spring tides) will provide needed
information characterizing loca hydrodynamic conditions a the disposd Ste. It is suggested that one of
the ADCPs be upward-looking to provide a profile of current speed and direction in the overlying water
column. A second ADCP could be used to measuretidal current speed and direction within one meter of
the bottom. The equipment can be deployed with no surface buoy and an acoustically released retrieva
mechanismto reduce potentia fouling with lobster trawls or anchor lines, dthough thereisalow probability
of disturbance to the ingruments since fishing activity within Gloucester Harbor is minima.

Accurate measurement of tidal height isalso necessary sinceit can be used asinput to nearshore circulation
and tidd current amplitude predictions. Presently dl tidal measurementsin Gloucester Harbor are based
on predicted estimates from the Boston Harbor tida gauge, the nearest permanent NOS/NOAA
measurement station. More accurate tidal height measurements in Gloucester Harbor are possible by
deploying high resolution pressure sensors at one or more locations to provide vertical control and record
tidal height measurements over a 28-day cycle. Thisinformation could then be used to predict the tiddl
component of currents and be correlated to long-term current data gathered from vertica profiles or
bottom-mounted current measurements.

9.1.2.2 Water Quality Monitoring

To provide an accurate assessment of water quality impacts as a result of dredged materia disposd, a
detailed characterization of basdline conditionsat the disposd Site should be undertaken using amonitoring
plan that conducts sampling a multiple time scales. The greatest potential change to background water
column conditionsislikey to occur during periodsof high suspended sediment loadsimmediately following
barge disposd. It isrecommended that monitoring of water quaity conditions be conducted at the time
of disposa using both shipboard and stationary sampling instruments.

The data collected at the disposa site will dso need to be compared with data collected at one or more
nearby reference sites to determine if any detected changes are aresult of locdized or regiond patterns.
Water quality measurements should include vertica profiling of tota sugpended solids, dissolved oxygen,
ddinity, and temperature. These variables provide sufficient information to gauge the presence of low
dissolved oxygen levels (hypoxia or anoxia), the development of a thermocline, and/or localized
disturbances that may influence water qudity.

0.1.3 Water Quality Standards

The development of water quality standards prior to dredging and disposal actives will provide target
basdline conditions, which are not to be exceeded during operations. Failure to meet these sandards will
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trigger mitigation responsesto ensure that water quaity conditions and marine resources within Gloucester
Harbor are not compromised. The following criteria are recommended:

The boundary of the mixing zone for dredging and disposd of project sediments should belocated
300 ft downcurrent from the operations. Both acute and chronic water quality criteriashdl be met
a the mixing zone boundary, with the acute criteriato be met at al times. Acute criteriaare defined
as the one hour average concentration, which should not be exceeded more than once every three
yearson average. Chronic criteriaare defined asthe four day average concentration which should
not be exceeded more than once every three years, except for the PCB chronic criterion whichis
a 24 hour limit of exposure.

Exceedence of the water quality criteria shdl be attributed to operations when the sample
concentration down current from the project operations exceeds the particular standard and the
sample concentration is 30% higher than the reference sample. Redl-time measurements of DO
should be used to measure compliance and failure to meet the sandards when thereisaStatistical
difference at a 95% confidence interva between the mean of the reference sample and the mean
of the down-current sample. If the samples exceed the water quality standard and this effect is
atributed to project operations than repeat samples should be analyzed for TSS and the
parameter(s) of concern within 24 hours.

If two consecutive water samplesfail to meet chronic water quality criteriathe project operantscan
take the following actions to limit such exceedences. implement pre-gpproved contingency plan or
cease dl activities until a suitable dternative is provided.

If two consecutive water samplesfail to meet acute water qudity criteriathan thefollowing actions
shdl be implemented: work may continueif chronic bioassay tests are conducted within 24 hours
or an gpproved mitigation effort isimplemented.

In the event that compliance with the water quality standards is not maintained, the following
bioassay and bioaccumulation tests are recommended:

Conduct bioassaysto monitor disposal of dredged materia. Collect water samplesduring first two
days of monitoring, four to Sx hoursafter disposal 300 yards downcurrrent from the cell. Conduct
two bioassay tests: sea urchin (Arbacia punctulata) fertilization and 7 day shrimp (Mysidopsis
bahia) chronic endpoint studies to assess the biologica effects of pollutants that may be present.

Conduct abioaccumulation study to assessthe long-term impacts of contaminants on blue mussels
(Mytilusedulis). Deploy caged mussalsfor at least 60 days at mid water column depth 300 yards
fromthe digposd cdll. Analyze mussd tissuesfor the metals arsenic, cadmium, lead, mercury, and
organics (PCBs and PAHS).
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9.1.4 Monitoring of Short-term Water Quality | mpacts

The proposed tiered approach to monitoring dredged materia disposal impactsin Gloucester Harbor has
been summarized in a series of "decison tree" flow charts, which are presented and discussed in the
following sections. Eachflow chart is organized around anull hypothesis. Different “tiers’ within the flow
chart present a series of questions and "yes/no" decison points used to address this null hypothesis. Tier
1 generdly represents the minimum or "routing’ leve of monitoring. If themonitoring & thislevd indicates
an absence of adverse environmentd impacts, then there typicaly is no need to take management action
and proceed to higher levels (involving more extensive and costly monitoring). However, the decisontree
isstructured such that indications of adverseeffectsat lower level swill trigger management actionsinvolving
more thorough examination of theimpactsat higher levels. Thefollowing sectionsrefer to the decison tree
flow chart shown in Figure 9-1, which is designed to test the following null hypothess "Dredging and
disposd activities have no short-term impact on water qudity.”

9.1.4.1 Tier One: Acute and Chronic Water Qudlity Standards

Box 1.1: “Assess Water Qudity in Mixing Zone’

The assessment of short-term (hours to days) water quality impacts from disposal activities will require
standardized and frequent monitoring during disposd events. The Tier 1 monitoring activities shown in
Figure 9-1 dso are required to verify compliance to the water qudity standards. There was an intensive
water quality monitoring effort associated with the placement into CAD cdlls of materid generated by the
BostonHarbor dredging project. Thisexperience showed that exceedances of water qudity criteriaduring
disposa operations were rare. The proposed plan for Gloucester Harbor, therefore, incorporates the
water quality monitoring deemed necessary to verify compliancewhileavoiding unnecessary datacollection.
The following standards are recommended:

. The mixing zone for disposal of project sediments should be located 300 ft downcurrent from the
activity.

. To ensure that water quality standards are maintained, samples should be taken within the
downcurrent turbidity maximum; use of insrumentation capable of red-time display of the plume
extent isrecommended. Useof atransmissometer can provideadepth profileof light transmittance
or turbidity values. This instrument provides the capability to generate turbidity contour plots
showing the ared extent and concentration.

. Suspended solids should not exceed 25mg/l over background levels at 25 m from the operation
when ambient levels are lower than 100 mg/l.

. Turbidity should not exceed ambient levels by more than 30% at 25m from the operation.

. Plume samples should be taken at 0.5 and 1.0 hours, and four and six hours after the disposd at
alocation 300 feet downcurrent from the cell. Samples should be obtained from within 3 feet of
the harbor bottom and from the mid-water column. These samples can ether be combined or
depthintegrated. Thefirg set of sampleswill be used to determineif acute criteriaare met and the
second st to determine whether chronic criteria are met.
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Figure 9-1: H,1: Dredging or Disposd Activities have no Short-Term Impact on Weater Quality.
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. Acceptable locations for reference samplesinclude a point 1000 ft upcurrent of the disposa cell,
apoint 300 ft downcurrent from the disposa cell prior to digposa, or some other pre-approved
location.

. Water quality monitoring and andlysis should be conducted during the firgt five days of digposdl.

Box 1.2 and Box 1.6 “Water Quality Conditions meet Acute and Chronic Standards’

Acute criteria are defined as the one hour average concentration which should not be exceeded more than
once every threeyearson average. Acute criteriashould be met within themixing zoneat dl times. Chronic
criteriaare defined asthe 4 day average concentration which should not be exceeded morethan onceevery
three years, except that the PCB chronic criterion isa 24 hr limit of exposure.

Box 1.3 and Box 1.7 “Repeat sampling within 24 hrs”
If ssamplesfail to meet water quality standards, than repeat samples should be obtained within 24 hrsunder
amilar conditions. The repeat samples should be andyzed for the parameter(s) of concern and TSS.

Box 1.4: “Water Qudlity Conditions meet Acute Standards’

If two consecutive water samples fail to meet the acute water quadity criteria than either a pre-gpproved
mitigation measure must be implemented or al disposal activities should cease within the effective areatill
further notice.

Box 1.8 : “Water Qudlity Conditions meet Chronic Standards’

If two consecutive water samplesfail to meet chronic water quality criteria the following action should be
implemented: work may continue if chronic biossay tests are conducted within 24 hours or mitigation
controls are implemented.

9.1.4.2 Tier Two: Bioassay Teding

Box 1.9 “Conduct Bioassay Tedt”

Conduct sea urchin fertilization test and seven-day Mysidopsis bathia (shrimp) test according to EPA
protocols for chronic endpoints. Theresultsof the biological test should be considered as more sgnificant
than the water qudity criteriain determining any operationd mitigation measures to be required.

Box 1.10 “Meet Bioassay Standards’
Failureto meet Chronic bioassay standardswill requireal disposa activitiesto cease or implementing pre-
gpproved mitigation controls.
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9.1.4.3 Tier Three: Bioaccumulation Testing

Box 1.11 “Conduct Bioaccumulaion Study”

Should continued concern over water quaity impacts result from the first two tiers, conduct a
bicaccumulation study for the contaminants of concern by deploying caged bluemussds(Mytilusedulis)
at mid-water column depth within gpproximately 1000 ft of the disposa areafor at least 60 days.

Box 1.12 “Meet Metd and Organic Standards’
Failure to meet bioaccumulation standards will require dl disposa activitiesto cease or implementing pre-
gpproved mitigation controls.

Box 1.13 “ Acceptable Response, Periodic Monitoring”
Mesting the bioaccumulation standards will be considered an acceptabl e response. Disposa can continue
with periodic water qudity monitoring during events.

Verify Dredged Material
Successfully Placed in
CAD Cell

2.1
lYes

Verify Dredged | Yes | Accepiable Response:
. T o > o Immediate Action,
Material is Capped: Pericdic Monitoring

— 2.3
lNO 2.2

Add More Cap
Material

2.4

Figure 9-2: H,2: Dredged material and cap materia have been successfully placed
according to design specifications.
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9.1.5 Verify Successful Placement of Dredged Material and Cap Material

The following sections refer to the decison tree flow chart shown in Figure 9-2, which is designed to test
the fallowing null hypothesis. "Dredged materid and cap materia have been successfully placed according
to design specifications.

9.1.5.1 Tier |: Operationa Processes

Box 2.1 “Verify Dredged Materia Successfully Placed”

Monitoring is required to verify that dredged materid is placed accurately within a disposa Ste or CAD
cdl. Thepogtion of al vessds (e.g., barges, scows, dredges) used for placing materid withinaCAD cdll
must be controlled using anavigation system capable of achieving horizontal accuracy on the order of less
than 10 m (e.g., differentid GPS or microwave system). In addition, it is recommended that the position
of dl disposal vessalsberecorded during loading at the dredging Site, transit, and placement of the materia
a the disposd location using an automated "black box" survelllance sysem (e.g., ADISS system or
equivaent). The combination of high-resolution navigation systems and automated surveillance of vessd
position will help to ensure that materid is placed accurately during the disposa operations.

Box 2.2 “Verify Placement of the Cap”

Smilar to the dredged materia placement operations, the position of al vessdls (e.g., barges, scows,
dredges) used for placing cap materid within a CAD cdl must be controlled usng a navigation system
capable of achieving horizontal accuracy on the order of less than 10 m (e.g., differentia GPS or
microwave system). Vessel position should be recorded using an automatic survelllance system. Following
cap placement, physica monitoring isconducted to verify complete coverage of thedredged materid. This
evauation typicdly involves conducting a high-resolution bathymetric survey in combination with sub-
bottom profiling to verify depth of the cap materid. Sediment coresmight aso be collected to measure cap
thickness at individud points. A minimum average thickness of cap materid should be specified (typicaly
1 meter), and the postcap monitoring should serve to verify whether or not this goa has been attained.

Box 2.4 “Add More Cap Materid”

If the dredged materid is insufficiently covered with cgpping materid, further capping operations are
necessary until the specified average cap thicknessis achieved. Once the recapping has been completed,
the disposa ste should be re-surveyed to verify the cap thickness. If the cap thicknessis found to be
sufficient, no further operational monitoring is deemed necessary (Box 2.3).

9.1.6 Verifylsolation of Sediment Contaminants

The operationad monitoring described above is used to verify successful placement of the cap according
to design specifications. Additional monitoring is necessary to verify that the in-place cap is effective in
isolating chemical contaminants known to occur a eevated levelsin the underlying dredged materid. The
following sections refer to the decision tree flow chart shown in Figure 9-3, which is designed to test the
following null hypothesis "Capping has isolated sediment contaminants effectively.”
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9.1.6.1 Tier |: Surface Sediment Chemica Andyss

Box 3.1 " Coallect Surface Sedimentsfor Chemica Andyss’

Sediments comprising the surface of the cap are collected using a grab sampler and andyzed for the
chemica contaminants known to be present a devated levels in the underlying dredged materid. The
chemica concentrations in the surface of the cap are compared to those found in nearby reference areas
(Box 3.2). If the concentrations are not Sgnificantly higher than thoseinthereference aress, it isassumed
that the cap is effectively isolating the contaminants. Chemica andlyss of the surface sediments should
occur a regular intervals to ensure continued effectiveness of the cap through time (Box 3.3). Significant
elevations abovereference va uesindicate possiblemigration of thechemicasthroughthecap. Suchresults
would trigger Tier 2 monitoring involving further sampling to ascertain the source of the contamination.

9.1.6.2 Tier 1I: Veticd Sediment Chemical Prafiling

Box 3.4 “Determine Source of Contamination: Analyze Vertica Profile of Sediment Contaminants’

If there are contaminants present in the surface sediments of the cap at sgnificant elevations above
reference area levels it is likely that the contaminated materid has not been from sufficiently contained
below the cap. Sediment core samples should be collected; these cores should be long enough to
encompass both the cap materiad and the underlying dredged materid. Chemica analysis of the sediment
at discrete intervas within each core can be used to evauate whether there are any vertical concentration
gradients serving to implicate the underlying dredged materid as the contaminant source.

Box 3.5 “Evidence of Contaminants Present Above the Cap?’

If the coresindicate there is contaminated materia at the surface of the cdll that originated from below the
cap, it is possble that the cap not functioning as desgned. The extent of the cap failure should be
investigated further under Tier 3.

9.1.6.3 Tier 111: Evduate Extent of Cap Failure

Box 3.6. “Evduate Ared Extent of Contamination”

Using the methods to establish cap presence (Figure 9-2) dong with the coring datafrom above, the aredl
extent of the contaminated sediments should be measured to establish the areas most in need of additiona
cap material. Results from this study may indicate whether new material has been deposited on the Site,
an errant disposa event occurred, or large-scae failure of the cap occurred.

Box 3.7 “Does Contaminated Material Cover Substantial Portions of the Cap”

If the survey data collected above indicates that contaminated materid has migrated through the cap in
substantial portions of the disposd dte, mitigation efforts are consdered necessary to prevent further
bioavailability of contaminants.

Boxes 3.8 and 3.9 “Add More Cap Materid or Replace Cap with more Suitable Materia”
The exigting cap will need to be enhanced, based upon theidentified origin of thecap failure. For example,
the cap may need to be enhanced with sediment having acoarser grain size, whichislessproneto eroson
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It may aso be necessary to increase the thickness of the cap materia to provide amore effective barrier
and greater insurance againg future cap fallures.

9.1.7 Long-term Impact on Biological Resources

9.1.7.1 Tier |: Benthic Recolonization of the Placed Materia

The following sections refer to the decision tree flow chart shown in Figure 9-4, which is designed to test
the following null hypothesis "Dredging or disposd activities have no long-term adverse impacts on
biologica resources” Tier 1 of the flowchart addresses potentid impacts to benthic infauna, while Tiers
2 and 3 address impacts to fisheries (Figure 9-4).

Box 4.1 : Assess Population Density of Stage 1 Organisms’

Uncontaminated, fine-grained sediment (e.g., dredged materid or cap materid) placed on the seafloor
represents a clean, open subgtrate suitable for colonization by both adult and larva benthic organisms.
Extensve past experience has demondtrated that benthic organisms colonize soft bottoms following a
predictable pattern or successonal sequence. Typicaly, the new sediment is populated first by an
assamblage of pioneering or opportunistic pecies. This"Stagel™ assemblageisusudly comprised of smdll,
tube-dwelling marine worms (polychaetes) which thrive a the sediment surface within days to weeks of
materid placement. With time (weeks to months), other benthic organisms which live & and a few
centimeters below the surface begin to gppear. Thistrangtiond, "Stage 1" community may be comprised
of amdl, shdlow-dwdling bivaves and amphipods. Ultimatdy (months to years), the successond
sequence leadsto a"dimax" or "equilibrium™ community dominated by larger-bodied organismswhich live
and feed a depth within the sediment. This "Stage 111" community is typicaly comprised of organisms
which orient themsdlves in a head-down position and feed by ingesting the fine-grained sediment; these
"depogt feeders' extract the organic matter and gect their waste (sediment and feces) at the sediment
surface.

The feeding and burrowing activities of benthic infaunaact to mix and thusenhance aeration of the sediment
through a process cdled bioturbation. A mature, hedthy soft-bottom benthic community typicaly is
comprised of adiversemixture of both surface-dwelling, Stage | and Stage |1 organismsand larger-bodied,
deeper-dwelling Stage 111 organisms.

Since Stage | organisms are expected to be the initid colonizers of a newly-placed deposit of dredged
materid or cap materid, Box 4.1 of Figure 9-4 involves assessing the popul ation density of these organisms
following the completion of capping operations. The Stage | population densities can be assessed through
traditional grab sampling followed by taxonomic andysis of the benthic community, or by using asediment-
profile camerato obtain avertical cross-section image of the sediment surface and associated organisms.
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Figure 9-4: H,4: Disposal/Capping Have No Long-Term Adverse Impacts on Biological Resources.
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Box 4.2 “Stage 1 Population Density Equd to or Gregter than Reference Arex(s)”

The dengties of surface-dwelling, Stage | polychaetes at the disposa ste should be compared with
dengities a one or more reference stations located outside the designated boundaries of the disposal site.
The sdlection of reference areas should include the following factors: smilar sediment type as the disposd
dte cap, comparable water depths and water quality conditions, and a benthic and fisheries community
dructure smilar to that a the disposd Site prior to activities. Based on the standard benthic successiond
mode for soft-bottom communities, it is expected that Stage 1 population densities at the disposal sitewill
be equd to or higher than in the undisturbed reference areaswithin afew weeks of dredged materid or cap
materid placement. If this condition isfound, it indicates an acceptable response (Box 4.5). Monitoring
a regular intervas (i.e, every 6 to 12 months) should continue to ascertain that the successond sequence
proceeds to later, more advanced stages (see Tier 2).

Box 4.3 *Evaduate Physca Effects’
The detection of anomalous rates of colonization at the digposd dte are typicaly attributed to physical or
chemical properties of the dredged materid or cgp materid.

Box 4.4 “Have the Physical Properties of the Site Changed?’
Sediment erosion and scour or differencesin sediment materia may cause anomaous recruitment patterns
a the disposal site that may disrupt larva colonization.

Box 4.5 “Acceptable Response: No Immediate Action Necessary, Periodic Monitoring”
If the anomal ous recolonization is due to a physica event, no immediate mitigation is warranted.

9.1.7.2 Tier |1: Recovered Adult and Juvenile Marine Resources

Box 4.6 “Conduct Toxicity Teds’

If the anomal ous recol onization pattern is not due to aphysica event, testing of the sediment using the 10-
day amphipod test is recommended to determine whether the anomaly is due to sediment toxicity (Box
4.7).

Box 4.8 “Assume Due to Physical or Biological Processes’

If the toxicity test shows an absence of sediment toxicity, the anomalous benthic resultsare most likely due
to natura environmenta conditions. The Stage | benthic recolonization status should be re-assessed in 6
to 12 months.

Box 4.9 “ Go to H,3 Disposal Evauation Flowchart (Figure 9-3)”
If the toxicity test shows a toxic response, there may be a problem with the contanment of the
contaminated dredged materid. The H,3 (Effective Sediment Isolation) Flow Chart must be re-visted.

Box 4.10 “Stage 2 or 3 Benthic Community Develops after 1 Year”

As previoudy indicated, experience has shown that benthic succession on newly placed dredged materia
or cgp materid will result in the establishment of a more mature (i.e, Stage 2 or 3) benthic community
within 1 to 2 years. Using ether traditiond grab sampling and taxonomic analysis or
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sediment-profile imaging, the benthic community can be compared to the reference areato evaluatelonger-
term recovery.

Box 4.11 “Lobster and Demersal Fish Adults and Juveniles after 1 Year”

Disposd activities are usualy scheduled during winter and early-gpring to avoid impacts to reproduction
and recruitment dynamics of marine and invertebrate species. Establishment of a hedthy, mature (i.e,
Stage 111) benthic community traditionaly has been used as an indicator of acceptable recovery following
dredged materid or cap placement. Direct sampling of the fisheries at the disposd Ste dso can be used
to evaluate potentia long-term impact. These dataneed to be collected over severa seasonsand analyzed
with caution due to the tempordly and spatialy variable nature of fisheries data

Box 4.12 “ Acceptable Response: No Immediate Action, Periodic Monitoring”

The presence of both an advanced benthic community (Stages 2 and/or 3), as well as benthic fisheries
(demersd fish and commercidly vauable crustaceans like lobster) would suggest no long-term adverse
impact from the disposal or cap placement activities.

Box 4.13 “ Sub-adult L obster Burrows and Juvenile Fish”
If the lobster and demersdl fisheries datashow apaucity of numbers, additiona information on different life
stages of these species can be collected.

Box 4.14 “ Suitable Nursery Habitat”
The lack of juvenile fish might indicate that the habitat at the digposa Site is no longer productive as a
fisheriesresource. Thisinformation would trigger more evduationin Tier 3.

Box 4.15 “Assume Due to Physicd or Biologica Processes’

If the juvenile fish data indicate acceptable nursery habitat, the lack of both adult and juvenile fisheries at
the ste may be due to natural environmenta processes, and additiond data should be collected within a
year, potentidly during a different sampling season.

9.1.7.3 Tier I11: Recovered Spawning and Nursery Habitat for Marine Resources

Box 4.16 “ Sufficient Icthyoplankton Dengity”
An icthyoplankton survey would help to evauate the suitability of the disposd Site as an acceptable
gpawning and nursery habitat for benthic fisheries.

Box 4.17 “Mitigate Spawning/Nursery Habitat”

If dl of the data collected indicate that the disposa Site, as compared to reference, has been negatively
impacted by the dredging and disposd operations, a mitigation plan should be implemented. The
anomolous fisheries results may be indicating that the underlying contaminated dredged materid has not
been isolated effectively, and the site may need to be reassessed relative to the contaminant isolation
flowchart (Figure 9-3).
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9.1.8 Description of Monitoring Techniques

This section provides brief descriptions of various surveying and sampling techniques commonly used to
address marine environmenta monitoring objectives and explains how each can be utilized to address
specific questions associated with the disposa of dredged materid in coastal embayments.

9.1.8.1 Disposd Tracking

Veification of the location and timing of dredged materid or cap placement is a criticd component of
monitoring efforts. One approach involves the use of an automated vessd tracking system. Avallable
systems providefully automated tracking of disposal scow positionsand draft leve information using highly
accurate differential GPS and pressure sensors during the loading, trandit, and disposal phases of dredging
operations. Thedisposa tracking equipment conssts of an eectronic box, battery, and antennas that can
be eadly ingtdled onto one or more disposal scows. Theinstrumentation recordsthe trackline of the scow
navigation path, position of the released dredged materid based on changesin vertica measurement of the
scows position, and uplinks the data via ARGOS satdllite for easy retrieval. These data can then be
automaticaly updated and displayed viatheinternet using a Geographic Information System. By recording
the precise locations and timing of disposd postions when placing dredged and cap materid, vessd
tracking data can greetly increase the accuracy of cap materid placement.

9.1.8.2 Sadiment-Profile Imaging

Sediment-profile imaging is a benthic sampling technique in which a specidized camerais used to obtain
vertical cross-section photographs (profiles) of the upper 15 to 20 cm of the seafloor. It is a
reconnaissance survey technique used for rapid collection, interpretation and mapping of dataon physica
and biologica seafloor characterigtics, it has been employed in estuarine, coasta and deep-sea
environments worldwide for dmost 20 years. Measurements obtained from sediment-profile images are
used to characterize sediment types, eva uate benthic habitat quaity, map disturbance gradients, and follow
ecosystem recovery dfter disturbance abatement. This technique was first introduced under the name
REMOTS® (REmote Ecological Monitoring Of The Seafloor), a registered trademark of Science
Applications Internationa Corporation (SAIC). REMOTS® is a forma and standardized technique for
sediment-profile imaging and analys's (Rhoads and Germano 1982; 1986). In generic terms, thissampling
technique is cdled sediment-profile imaging (SPI) or sediment vertica profileimaging (SVP).

The SPI hardware cong stsof awedge-shaped optical prism having acamera(sensor) mounted horizontally
above in a watertight housing. The prism is shaped like an inverted periscope, with a clear Plexiglas
window and an internd mirror mounted at a45° angle to reflect the imagein thewindow up to the camera.
The entire assembly is lowered to the bottom using a standard winch mounted aboard the survey vessd.
Upon contact with the bottom, the prism descends dowly into the seabed, cuts a vertical cross-section
profile of the upper 15 to 20 cm of the seabed, and a photo istaken. The cameranormaly israised and
lowered multiple times a each sampling station to obtain replicate images. Because the photographed
sediment is directly in contact with the prism window and light is provided by an interna strobe, turbidity
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of theambient seawater isnever alimiting factor. Typicaly, 100 to 200 images can be obtained inasingle
survey day (i.e., three replicate images obtained at roughly 30 to 70 stations).

Inthelaboratory, asuite of physica and biologica parametersare measured directly from thefilm negatives
usng a video digitizer and computer image analysis system. The measured parameters include sediment
grain-sze mgor mode and range, prism penetration depth (areative measure of sediment shear strength),
boundary roughness as measured from small-scale topographic relief (e.g., ripples, feca mounds), depth
of the apparent redox potentia discontinuity (RPD), surface mud clast number and diameter, thickness of
dredged materid or other depostiona layers, linear density of tubicolous fauna at the sediment-water
interface, depthand number of subsurface feeding void Structures, and designation of infauna successond
gage. Completeimage andysis, interpretation, mapping and reporting can be accomplished within 1 to
4 weeks, depending on the Size of the survey.

Sediment-profile imaging has proven to be an effective tool for addressing the monitoring objectives of
severd dredged materid disposal projects (SAIC 1998). The information on physica sediment
characteristics and biological activity has beenuseful for ng benthic habitat qudity both prior to and
following disposa and capping operations. Sediment-profileimaging has dso facilitated monitoring of the
recolonization of cagpped dredged materiad mounds by benthic organisms following cap placement. In
addition, sediment-profile imaging can be used to detect and map depositiond layers of digposed project
materia occurring on the mound apron in layers too thin to be detected using high-resolution bathymetric
techniques. For example, information on the disposal mound “footprint” was used to ensure that dioxin-
contaminated dredged material was covered with clean capping material and thus isolated from the
overlying water column at the New Y ork Mud Dump Site (SAIC 1998).

9.1.8.3 Subbottom Profiling

Subbottom seismic profiling is a standard technique for determining changesin acoustic impedance below
the sediment-water interface. In a saismic profiling survey, the vessd is driven over the sesfloor dong
consecutive lanesinamanner smilar to that used for bathymetric surveys. Penetration of sound in sediment
isboth afunction of system frequency and theimpedance contrast between thewater column and sediment.
Ingenerd, sound penetrates further into fine-grained sediment because the impedance of slt and clay with
a high water content is closer to that of the water column. Sediments having different geotechnical
characterigtics(i.e. bulk dengty) will havedistinct acousticimpedance, and therefore sound will reflect from
the boundary between layers of sediment having different dendties. The digitd information collected via
subbottom sampling can be used to identify depth to bedrock, and therefore potential containment capacity
of aCAD cdll, and for verifying the thickness and distribution of cap material inaCAD cdl or on the open
sedfloor.

9.1.8.4 Geotechnical and Chemicd Anayss of Sediment Cores

Geotechnicad surveys are generaly performed as part of adredged materiad monitoring program to obtain
sediment core samples at stations located on and around the disposa ste. Vibracorer systems (which
employ amotor to “vibrate” the core into the sediment) are used for sediment core analysis becausethey
are capable of obtaining long, rdatively undisturbed cores from coarser-grained sand caps, while
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conventiond gravity corers (which rely on weight aone to push into the sediment) are incapable of
penetrating to the desired depths. The cores provided a vertica section of both the sand cap and the
underlying, fine-grained dredged materid a a single location. Visua observations and geotechnical
andyses of these vertical sections enable assessments to be made of sand cap thickness and stability
through time, while chemica andyses enable a determination of cap effectiveness in isolating underlying
contaminants.

9.1.8.5 Macrobenthic Analyss

Although the overdl response of benthic infauna populations to disposa activities can be assessed using
sediment-profile imaging, ground-truthing of the images and more detalled information about benthic
community structure including dominant species, diversity, and population density and abundance is
primarily obtained through traditiona benthic sampling and taxonomic identification of invertebrates. Grab
samples are typicaly collected and anaysed when assessing soft bottom infauna communities.

Laboratory analysis conssts of sample transfer to dcohol, Rose Bengd staining, and sorting to mgjor
taxonomic groups (e.g,. crustaceans, polychaetes, mollusks, nemerteans). Following initid sorting
procedures, each organism is counted and identified to the lowest practical taxon (typicdly to the species
levd) by taxonomic specidists. Taxonomic data can be loaded into a database and evauated using a
variety of gatistica procedures (eg., Andyss of Variance and multivariate techniques such as principd
component analysis and clustering) to quantify the rdative smilarity of benthic infauna populations among
the gtations sampled. Summary information derived for each station from macrobenthic andyses may
indude estimates of: 1) mean number of individuds, 2) tota number of individuds, 3) total number of taxa;
4) species diversity; 5) dominance; 6) species richness, and 7) species evenness.

9.1.8.6 Fisheries Assessment

A number of organizations have conducted assessments of seasond fisheries distribution, abundance, and
gpecies compogition in coasta Massachusetts using avariety of techniques and gear types, including boat
trawls, beach saining, and diver transects. Shdlfish resourceshave been mapped by delineating information
provided by Commonwealth resource managers, digitizing data shown in the Massachusetts Monograph
series, and interpreting video transect data.

Despite these efforts, continued monitoring is necessary to further define the pre-disposa (i.e., basdine)
abundance of marine resources, estimate the magnitude and rate of reuse by non-benthic species, and
asss the success of mitigation efforts. Effort is necessary to ducidate the reationship between physica
conditions (i.e. sediment type, flow conditions, water quality) and marine resources at proposed disposa
dtes, to estimate the potentia long-term consequences of permanent disturbance to the habitat from
dredged materid and cap materid placement. Thisobjectiveisbest met by moreintense but continued use
of methods which have been successful to date such as diver transects and lobster early benthic phase
suctionsampling. Sampling techniquessuch asvisua observetions, benthic grabs, patent tonging, or raking
can aso be used to better estimate the presence and dengty of ecologically important bivave species a
disposal sites. Thisinformation should then be transcribed to cartographic productsto provide aspatidly-
explicit record of shdlfish and their abundance.
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Post-capping sampling efforts are best addressed using a mixture of collection techniques for targeting
demersal and pelagic species. Theseinclude use of otter trawlsfor capturing lobster and demersal species
and experimentd gill netsto sample pelagic fish pecies of various Szes. In waterslessthen 20 m, insitu
observationusing video or 35 mm photographicimagesfromadrop cameramay aso be utilized to estimate
|obster 9ze-classdigtributionsor burrow dengties. Shellfish colonization platescan bedeployed at strategic
positions in the water column to assess recruitment and attachment of larva forms of bivaves like blue
mussdls or eastern oysters. Further information about impacts (positive and negative) to commercid and
recrestional activitiescan be obtained from on-steinterviewswith local fishermen, bait shops, and resource
managers, as well as conducting visud assessment of any commercid fishing activity and/or |obster pot
digributions. Continuous contact with lobstermen and loca fishing clubs or organizations can ad in
identifying timeframes and locations of greatest activity, as well as provide a review of any proposed
dredging “windows’ (i.e. monthsin which dredging and disposa should be limited due to the presence of

Spawning or nursery activity).

9.2 AQUATIC DISPOSAL MANAGEMENT OPTIONS

As part the DMMP process, management examples within the state and throughout the country were
investigated including the Cape Cod Disposd Site, NY/NJ Port Authority, and Barnstable County Dredge
Program, to serve as potential models to be gpplied. The two most relevant approaches are discussed
below.

9.2.1 State Managed Site

At the conclusion of the MEPA process and the designation of the Preferred Alternative, the state would
own the ste as Commonwedth Tiddands. Massachusetts Department of Environmenta Management
(DEM) would manage the operation of the aquatic disposa ste in Gloucester Harbor based upon aplan
approved by MEPA and subject to recommendations of atechnica advisory committee. Thisagency has
a long history of managing state owned waterfront properties, such as date fish/cargo piers, and
maintenance of waterways, including dredging Sate channds, harbors and berthing aress.

Asthe disposd ste manager, DEM would officialy obtain Ste designation by securing permitsfrom DEP
and USACE; announcetheavailability of the disposd siteto public and private users; levy any feesfor use;
have lega authority to manage liability; oversee digposa activities, and monitor short and long term impacts
and environmenta conditions of the digposad dte environss. DEM would dso publish operating
specifications to ensure that contractors meet disposal and capping specifications.
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9.2.2 City Managed Site

To edablish a City managed site, an gpplication would be filed by the City to use the disposd ste
designated by the MEPA process. The City managed site would be subject to a MEPA approved
management plan. The City would license the facility under Chapter 91, assuming al management
responghilities. The City would be responsible for permit compliance, lega agreements with contractors
using the sites, establishing disposal rates long-term monitoring and remediation if necessary.

Under thisoption, an agency of the City of Gloucester or an exigting or created semi-public authority would
manage the disposa Ste. The agency would levy fees for use and manage ligbility much like that of a
municipd landfill. The City would establish a revolving or enterprise fund to manage the long-term
operation of the facility. Gloucester would be responsible for program implementation, operation, and
monitoring.

93 SUMMARY

MCZM will develop, implement and monitor a detailed Disposadl Site Management Plan for the findl
preferred dternative pursued in the FEIR. This plan will identify the Site specific measures necessary to
minimize potentia negeative impacts to the environment associated with implementing the find preferred
dternative. The plan will include the monitoring measures discussed in this section. The plan will dso
establishthe environmenta basdline upon which performance of the stewill be gauged. The Disposal Site
Management Plan will also include triggers for gppropriate actions to be taken if criteria are exceeded.
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10.0 PROPOSED SECTION 61 FINDINGS

This section of the DEIR presents the Proposed Section 61 Findings for the Gloucester Harbor DMMP,
as required under the Massachusetts Environmenta Policy Act (MEPA) regulations at 301 CMR 11.12.
Section 11.07 of the MEPA regulations require that the proposed Section 61 Findings beincduded inthe
DEIRfor aproject. Asastateagency, MCZM isbound by the statutory requirement under MEPA totake
al feasible measures to avoid or minimize damage to the environment. This section presents draft Section
61 Findings for the preferred dternative for Gloucester Harbor.

10.1 Aquatic Sites- G-Cdll-1, G-Cdll-2, G-Cédll-3 and G-Cedll-4

Potentia environmenta impacts associated with selection of the preferred dternative aquatic disposal Sites
in Gloucester Harbor (G-Cell-1, G-Cdl-2, G-Cdll-3 and G-Cedll-4) include those associated with
sediments and water qudity, benthos, finfish, wetlands, wildlife, endangered species, navigation and
shipping, land use, air quaity and noise, historic and archaeol ogical resources and recrestion aress.

10.1.1 Sediments and Water Quality

Construction of disposal cellsand dredged materia disposd activities at the preferred dternative Steswill
lead to temporary impactsto the existing sedimentary environment at the Site, including mortdity of existing
benthic organismsand the dteration of existing sediment composition. Analyssof sediment profileimaging
datawas gathered from the vicinity of the preferred aquatic disposd sites. Thisbasdine dataindicatesthat
the existing benthic habitat quality exhibits characterigtics indicative of minima to moderate impact from
exiging harbor conditions. Exigting benthic conditionsinclude sediment aeration depths sufficient to support
epifauna and infauna macro benthic organisms. Thedepth of aeration may befrom adequate, tidal flushing,
bioturbation by deposit feeding (Stage I11) infauna, or a combination of both factors.

Placement of afind sand cap over the disposed dredged materia will allow re-colonization to occur,
dthough a a dow rate, as the organisms present at the Ste prefer finer grained sediments. Changes in
species composition may result in the sand cap. Asfiner grained harbor sedimentswithin thewater column
settle on the find sand cap over time, the benthic species compostion at the Steislikely to approach the
composition of other nearby areas of the harbor.

Thelocation of the proposed disposal steswithin the upper reeches of the outer harbor minimizes potentia
gorm-induced wave action impacts, minimizing the impacts to water qudity from the resuspension of cap
sediments.  Also, the depth of the disposa Sites, with afind cgp evations no higher than the ambient
elevaion, will aso minimize any sediment resuspension & the Ste. Degper, in-channd and near channd
Stes are exposed to smaller current velocities. The placement of coarse-grained sand as afina cap will
aso minimize sediment resuspension & the preferred dternative Stes.
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10.1.2 Benthos

Benthic resources include marine epifauna and infaund invertebrates, and submerged aquatic vegetation
As described above, the community structure of benthic organismsis typically a function of sediment
characterigtics and water quality (Day, et. d., 1989). Dredging and disposal of sediment may impact
benthic marine organisms by dtering preferred microhabitat (i.e. sediment composition) or viainterference
withthe organiam’ sfeeding type. Therefore, impacts to benthic epifauna and infaund sessile invertebrates
such as various bivalve mollusks and echinoderms are expected. Theareaof thedisposal Stesareclosed
to shdlfishing, therefore there would be no impact to commercidly or recregtiondly harvestable mollusks
or shellfish. According to DMF mapping, blue musselsand soft-shell clamsdo inhabit aportion of G-Cell-

4 (<1l acre. Over time (2-5 years), recolonization of these speciesisexpected. Matileinvertebrates such
as various crustacea can avoid impact areas. However, they may have sedentary stages of their life cycle
that could make them more susceptible to dredging and disposal of sediment. For instance, lobstersenter
an early benthic phase of their life cycle following their planktonic larva stage. Surveysof thedisposad Site
for early benthic phase lobsters was conducted, since lobstering is an important economic resource in
Gloucester and the region. The study revedled that the disposal Sites are not within suitable early benthic
phase lobster habitat, snce this developmental stage was not found during sampling. The other stages of
the lobster’ s life cycle were found during EBP lobster sampling. However, juvenile and adult lobsters are
highly mobile, and theseformsarelikely ableto avoid dredging and disposal impacts. Thetiming of disposa
cdll congtructionand dredged materia disposal after maintenance dredging of theareawill limit the number
of juvenile or adult |obsters impacted.

There were no edgrass beds identified in the area of the proposed disposal Site. Water depths are too
deep to support the vegetation. The closest edlgrass beds to the G-Cell sites lie outside of the expected
zone of influence caused by resuspension of harbor sedimentsduring cell congtruction and dredged materid
disposal activities.

10.1.3 Finfish

Congtruction and disposal activities at the preferred dternative sites will have little impact on existing
fisheries resources. Commercid fishing within the Inner Harbor is prohibited. Commercid lobstering is
practiced at and near the G-Cdll sites. Loss of lobstering ground would occur as the cells are excavated
and filled. Lobger recolonization via emigration from surrounding aress is expected. Mogt of the
important recrestiona sport fishing speciesin the harbor are neritic or pelagic and are able to easily avoid
dredged cdll congtruction and dredged materid disposal activities. Many sport fish species, including cod,
striped bass and tautog frequent areas proximal to submerged structures such as rocky ledges and reefs
in the harbor, rather than the muddy and relatively featureess conditions at the disposd dtes. However,
winter flounder, an important recreational species in the area that frequents neritic waters, are bottom
spawners. Larvee live as pdagic forms but return to estuaries to live as demersd adults. Timing of cdll
congiruction and dredged materia disposa activitiesto avoid the spawning and egg devel opment cycle of
demersal fish will avoid impacts to these resources.
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10.1.4 Wetlands

There would be no impacts to coastal wetlands or sat marsh. The entire area of the preferred disposa
gtes are sub-tiddl, therefore, no coastdl wetlands exist there. The Stesare, however, classified asLand
Under the Ocean within a DPA under the Massachusetts Wetlands Regulations at 310 CMR 10.26.
Under theregulations, aproject impacting Land Under the Oceanin aDPA must minimize adverseimpacts
to water circulation and water qudity, including fluctuations in dissolved oxygen, temperature or turbidity,
or the addition of pollutants. Asdiscussed in the preceding section on water quaity impacts, no adverse
long termimpactsto water quaity are expected from congtruction and dredged materia disposa activities
a thedte. Likewise, theimpactsto water circulation are described in the preceding section. No adverse
impacts are expected.

10.1.5 Wildlife

Wildlife impacts assessed included those to avifauna, marine mammass, and marinereptiles. No shorebird
breeding or foraging habitat islocated within the confines of the digposd dite, Sncetheseareasaregenerdly
intertida or supratidal areas. Prime shorebird habitat in Gloucester harbor liesoutside of the UDM disposal
zone of influence. However, Ten Pound idand is a nesting area for birds (E. Hutchins, persond
communication). The nature of the disturbance (sub-tidal) dictates that impacts to nesting habitat would
not occur. Since finfish will leave the area to avoid dredging and disposal impacts, piscivorouswaterfow!
will also avoid the impact areas asthey follow departing finfish concentrations. Molluscivorous waterfowl
tend to congregate in areas with high mollusk dengity such asthe vicinity of shdlfish bedsand reefs. Since
shellfish beds do not lie within the disposd area or within the zone of UDM disposd influence, minimad
impact to molluscivorous waterfow! is expected.

The various species of whales and other cetaceans found in the region, occur far offshore of Gloucester,
rarely, if ever, entering harbor waters. Therefore, the only marine mamma species commonly found in
Gloucester Harbor is the harbor sedl, which frequents rocky ledges and shorefront areas, not the deep
water and muddy bottom conditions of the digposd ste. The harbor sedl is aso highly mobile, and quite
able to avoid cell congtruction and dredged materid disposd events. Therefore, no impacts to marine
mammals are expected.

Marine reptilesin the region are represented by seaturtles. Two species of marineturtlesthat occur inthe
North Atlantic are not commonly found in Gloucester Harbor. They occur in the much degper open ocean
waters off Gloucester and the north Atlantic Ocean and rardly, if ever, enter Gloucester Harbor. The
distance from the disposd site to the sea turtle habitat will preclude any impact to these species or their
habitat from ether cdl congtruction or dredged materia disposd activities,

10.1.6 Endangered Species

Although five whale and two sea turtle species listed by the USFWS occur in the ocean waters off of
Gloucester, thereisno indication that these speciesoccur at the digposa siteswithintheharbor. Therefore,
no impacts to endangered species habitat from cell construction and dredged materia digposal activities
will occur.
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10.1.7 Navigation and Shipping

Gloucester Harbor has developed and prospered over the last three centuries as a vita center for Cape
Annfishing activity. Theharvesting, processing and supporting industry to thefishing industry in Gloucester
isdirectly linked to the ability of vessalsto navigate within the Harbor in a safe fashion. Continued access
to shore-side locationsis an integra component of the Harbor Plan’ s vison of maintaining and expanding
exiging maritime, indudtrid and visitor harbor uses, to continue the Harbor as aworking, productive port
and economic asst for the City and Commonwedth. Disposa cdl construction and dredged materid
disposal activities will be scheduled to avoid vessel movements, avoiding temporary impacts to existing
navigation and shipping. The depth of the fina cap eevation at the digposd Stes with portions within the
channd, will be below the existing authorized depth, and the portion of the cells outside of the navigation
channd will be restored to ambient depths. Therefore, there will be no permanent impacts to existing
navigation and shipping in Gloucester Harbor.

10.1.8 Land Use

The proposed disposd Stesareentirdy within subtida waters, therefore therewould be no direct impacts
to exigting shore front land use patterns surrounding Gloucester Harbor.  Being located entirely under
water, the digposd gtesarenot visblefrom land. Positiveindirect impactswill result from the congtruction
and use of the disposd dte. The presence of the disposa stes will dlow the cost effective disposd of
UDM from Gloucester Harbor dredging projects, maintaining the economic viability of exising marine
facilities and existing land use patterns dong the Gloucester Harbor shordline,

Congtruction and use of the proposed agquatic disposal Stes are consstent with the stated god's of the
Gloucester Harbor Plan.  As noted on the preceding paragraph, the presence of the disposa sites will
encourage the completion of the anticipated public and private dredging projects in Gloucester Harbor
and provide aloca disposa option for the UDM from those dredging projects. The Gloucester Harbor
Plan aso encourages the coordination with the DMMP to develop a suitable aternative for disposa of
UDM.

10.1.9 Air Quality and Noise

Air quaity and noise impacts from congruction and use of the disposa Site in Gloucester Harbor are
expected to be temporary and minor in nature. Impactswill result from the heavy construction equipment
used to congtruct the disposal Site and to conduct dredged materia disposal activities.

Air qudity impacts will be minimized through the use of equipment that complies with emission standards
gpplicable to equipment, use of proper emisson controls, participation in DEP sVoluntary Diesel Retrofit
Program(VDRP) and the temporary nature of the activity.  Temporary stockpiling on or near land of
dredged materid may result in minor ar quaity and odor impacts to adjacent properties due to anaerobic
decomposition of organic materiasin the dredged sediment. These odors will be minimized with the use
of lime as necessary. Voldilization of organic compounds in the stockpiled dredged materid is not
expected to occur because the short duration of stockpiling activitieswill not alow for complete drying of
the dredged materidl.
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Unavoidable noise impacts are aso expected to be temporary, localized and minor. Also minimizing
adverse noise impacts will be the use of properly mufflered construction and dredging equipment, the
temporary duration of the noise-producing activities and limiting activity to daylight hours.

10.1.10 Historic and Archaeological Resources

The location of the proposed disposal site within the subtidal areaof Gloucester Harbor avoids direct and
indirect impacts to nearby land-based locdl-, sate- and federd-listed historic Stes and digtricts.

Gloucester Harbor has a long and rich maritime history and is an area of archaeologica sengtivity.
However, the portions of the proposed disposal Sites located within the confines of the exigting federd
navigationchannd, have been previoudy disturbed by past dredging activitiesthat degpened thearea. This
deepening of the areahaslikely destroyed any underwater archaeol ogical resourcesat thesite. Therefore,
no impacts to underwater archaeological resources are expected in these aress.

Portions of the preferred disposdl Sites are adjacent to the federal channel, in areas that have not been
previoudy dredged. Theseareas havethe potentia to contain underwater shipwrecks, ahtough no known
shipwrecks occur inthisarea. Nevertheless, detailed underwater archeologica surveyswill be conducted
for dl areas of the preferred dternative in the FEIR.

10.1.11 Recreation Areas

Therewould be no direct impactsto existing recregtion areas from the construction or use of the proposed
disposal stes. Thesteisentirdy within subtidal waters, and the distance to the nearest recreationa aress,
Pavilion Beach and Fort Stage Park, functions to avoid direct impacts to the area.  Disposd ste
congtruction and dredged materid disposd activities may temporarily impact recreationd fishing activities.
This temporary impact is minimized by the presence of other recregtiond fishing areas in the harbor.
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10.2 Implementation of Mitigation Measures and Proposed Mitigation Implementation
Schedule

10.2.1 Aquatic Sites - G-Cell-1, G-Cell-2, G-Cell-3 and G-Cell-4

Prior to the commencement of dredging projects, the congtruction of the disposa cell needs to be
completed. Dredging of the digoosa cdlswill be completed during an environmentaly favorable window
to reduce the disturbance to marine life. Dredge limits and locations will be located by GPS Geodetic
Pogtioning System, which is a satellite postioning system, accurate to within a foot of the intended
horizontal design limits. The dredge machinery will most likely be a large barge mounted crane with a
cdamdndl bucket. Bucket szewill likely bein excess of ten cubic yards. The materid will be removed to
the intended depth and side dopes. The Dredging contractor will dso be compensated for an dlowable
over-dredge limit to ensure that theintended depths are achieved. The materid isremoved by abucket and
deposited within atrangport barge caled ascow. The scow will ddliver the materia to MBDS whereiit
is postioned prior to dumping using GPS. A bottom dumping or split hull scow will most likdy be used.
These barges open from the bottom alowing the materia to drop out through the water column to the sea
floor below. This materid is clean and will therefore not need to be capped.

Following the completion of each disposa cdl, the dredging of unsuitable materid from the harbors will
completed by mechanical means, using Sltation curtainsto minimizeturbidity impacts. After being dredged,
the UDM will be placed on adump scow and transported to the disposal cell, where the materia will be
deposited.

The party responsble for the implementation of the required mitigation messures has not been identified
to date. Potentid entities include the Massachusetts Department of Environmentd Management, the US
Army Corps of Engineers, or the City of Gloucester operating through an existing or created public
authority.

10.3 Draft Section 61 Finding
Withthe selection of the preferred dternative digposd Stesfor dredged materid disposa from Gloucester

Harbor, MCZM findsthet, with implementation of the mitigation measures listed above, dl feasble means
have been taken to avoid or minimize damage to the environment.
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11.0 RESPONSE TO COMMENTS

This section of the DEIR providesindividua responsesto the public and agency commentsreceived onthe
Environmenta Notification Form (ENF) for the Gloucester Harbor DMMP. In thissection, each comment
letter is addressed in a specific subsection, with individua comments listed, followed by aresponseto the
comment. Lettersareaddressed intheorder inwhich they arelisted inthe MEPA ENF Certificate of April
24, 1998.

Comments are presented in italicized text for ease in distinguishing between comments and responses.
Where appropriate, the response may direct the commentator to the specific sections of the DEIR where
the comments are answered. The Certificate of the Secretary of Environmenta Affarsisincluded in the
front matter of this report, the remaining comment letters are included in Appendix A.

11.1 Caertificate of the Secretary of Environmental Affairson the Environmental Notification
Form

Comment: Project Description, Purpose and Need - The EIR should contain a full description of
the project that includes a description of the purpose and need for the DMMP in Gloucester Harbor.

Response: A full description of the Gloucester DMMP is included in Section 1.0, Executive Summary.
Purpose and Need for the project is addressed in Section 3.0.

Comment: Sediment Quality and Quantity - The EIR should contain an analysis of the quality and
guantity of dredged material for DMMP dredging projects in Gloucester Harbor. It should
summarize dredge sampling and testing programs and discuss conformance with DEP and Army
Corps/EPA requirements, including physical, bulk chemistry and any required biological testing.
The EIR should al so identify low, medium and high volume dredge volume estimatesin consultation
with Gloucester Working Group and Harbor Plan Committee. For overdredge and adjacent to
channel aquatic disposal alternatives, it should provide a summary of results of subsurface
investigations.

Response: Section 3.3 includes acomplete discussion of the quality and quantity of the dredged materia
for the Gloucester DMMP. Please note that the DEIR analysis assumes conservative UDM volume
estimates, roughly corresponding to the “high volume” dredging estimates included in the ENF. This
approach has been taken to ensure that disposa site planning considers the maximum volume of UDM that
may need to be digposed. Future chemicd and biologicd, if required, analyses of individua dredging
projects will pinpoint the capacity required for the find digposa Sites or dternative trestment technology.

Comment: Identification of Disposal Alternatives - The EIR should identify the full range of
practicable disposal alternatives considered under DMMP Phase I, including:

a. Alternative Technologies and Methodologies - Identify potential alternative technologies, and
discussoperational requirements, regul atoryfeasibility, and characteristicsof output and sidestream
flowsand associated environmental impacts. Based onthesefactors, identify potentially practicable
technologies.
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b. Upland Reuse/Disposal - [dentify potential upland alter natives within the municipal boundaries
of Gloucester, consistent with existing DEP regulations and policy. Also consider the use of
brownfield sites consistent with DEP policy and the Massachusetts Contingency Plan.

c. Aquatic Disposal - Identify all potential aquatic disposal alternatives as defined under DMMP
Phase | within the Gloucester Zone of Sting Feasibility, consistent with Army Cor ps operational
policies and Clean Water Act, Section 404 provisions.

Response:

a. Alterndtive Technologiesand Methodologies: Section 4.5 summarizesthe Alternative Technologiesand
Methodol ogies andyzed for the DMMP.

b. Upland Reuse/Disposd: Section 4.7 summarizesthe Upland Reuse and Digposd Alternativesandyzed
for the Gloucester DMMP.

c. Aquatic Digposd: Section 4.8 summarizesthe Aquatic Disposd Alternatives andlyzed for the Gloucester
DMMP.

Comment: Screening of Disposal Alternatives- Performafirst order screen of disposal alternatives
for impactsto natural resources, permitting feasibility, engineering characteristics, capacity, cost,
logistics, and users conflicts, based on existing information. Screening criteria used inthe analysis
should be developed in consultation with local interests and state and federal resource agencies.
| dentify potentially practicable alter natives resulting from the screening.

Response: Sections 2.0 and 4.4 of the DEIR describe the coordinated development of the DMMP
screening criteriawith loca interests, state and federd regulatory agencies and the specifics of the DMMP
screening process. Sections 4.5, 4.6, 4.7 and 4.8 of the DEIR provide asummary of thefirst order screen
for each type of digposd dternative consdered, including the identification of potentidly practicable
dternatives resulting from the screening.

Comment: Fisheries Investigation and Monitoring - The proposed fisheries studies are intended to
fill information voids relative to the present status of marine resourcesin specific areas so that the
potential impacts from dredging and in-water disposal can be determined. These studies will
complement other resource investigations either currently underway or recently completed by the
Division of Marine Fisheries (DMF).

The important marine fisheries resources in Gloucester Harbor are shellfish (soft shell clams),
lobster, and finfish. Very little information is currently available on these resources in Gloucester
Harbor.

Juvenile lobster and shellfish surveys shall be site specific, and shall be conducted at the areas
identified within each study site, below, subject ot final direction from DMF and MCZM.

Finfish - Finfishwill be sampled twice monthly at 3-4 stations from May through October and once
monthly fromNovember through April in Gloucester Har bor with a standard DMF 30" shrimptrawl.
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Sampling stations will be selected based on historical sampling sites and the specific information
required for the DMMP. In addition, haul seining will be conducted with a 50' bag seine at 2-3
stati ons twi ce monthly fromMay through October and once monthly from November through April.
Sampling sites will be selected based on historical sampling and other information including site
suitabilityfor haul seining. Fishwill be enumerated, total weights by speciesand important species
length frequencies obtained.

Lobsters - Juvenile lobsters (carapace length ,40 mm) will be surveyed in August in both the
purposes dredge area and aquatic sites identified on DMMP project maps as ATC, CAD and the
Fish Pier CDF. A diver operated suction devicewill be utilized to obtain quantitative information
onjuvenilelobsters. Twelverandomly placed 0.5 m? quadratswill be sampled in each site. Samples
will be enumerated and compared to other similar investigations in state waters. It is noted that
whilethismethod of EBP |obster assessment isexperimental, itisrapidly becoming the standard for
evaluating juvenile lobster habitat.

Lobster sea sampling is routinely conducted by the Division to obtain both biological and
commercial harvest information. Although sea sampling is proposed specifically in Gloucester
Harbor. Sea samplingisproposed specifically to obtain catchinfor mationwithin Gloucester harbor
and, if possible, proposed dredge and in-water disposal sites. Catchratiowill be compared to other
lobster producing areas in the state waters. Sea sampling will be conducted by monitoring the
normal operations of one or two commercial lobster men within the harbor and specific areas
collected for disposal.

Sampling will be conducted twice each month from May through November. Standardized
information will be collected to calculate catch rates as well as biological information.

Shellfish - The EIR should contain the results of a shellfish survey performed to locate and evaluate
shellfish resourcesin the harbor. Shellfish resources should be plotted on a map of reasonable scale
inthe EIR.

Response: Section 4.8 of the DEIR provides adetailed screening of aquatic disposa dternativeswhich
indude an assessment of benthic impacts in Section 4.8.3 and finfish impacts in Section 4.8.4. Section
6.1.3 providesadetailed assessment of impactsto benthic species, while Section 6.1.4 providesadetailed
assessment of impactsto finfish for aguatic disposal dternatives. Additionaly, DMM Presearch documents
induding; Fisheries Survey for Gloucester and Early Benthic Phase Lobster Survey for Gloucester Harbor
areincluded in Appendix G.

Comment: Characterize identified potentially practicable sitesin terms of: engineering, physical,
chemical, and meteorol ogical characteristics; quantify natural resourceimpacts; identify permitting
requirements; cost; capacity; and operational requirements, based on site specific conditions.

Response: Sections5.0and 6.0 of thisDEIR providesengineering, physica, chemica, and meteorol ogica
characterigtics and quantification of natura resource impacts for potentidly practicable site and the
preferred dternative sStes. Appendix F contains the Habitat Characterization study that served as the
basdine for the andysis of the above sections.
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Comment: Identify, in consultationwith Gloucester officialsand other interested organizationsand
individuals, a preferred alter native(s)and/or methodol ogy(s). | dentify mitigation requirements and
identify the parties responsible for implementation of mitigation measures.

Response: Thedisposd site screening process has been closdy coordinated with City of Gloucester and
key harbor stakeholders, as described in Section 2.0 of this DEIR. The Draft Section 61 Findings,
Sections 8.0 and 10.0, identify mitigation requirements specific to the aquatic preferred dternative Sites.

Comment: Disposal Ste Management Plan

The EIR should contain a draft disposal site management plan detailing measures to be taken to
ensure protection of the public health and welfare and to properly manage the construction and
operation of the preferred disposal alternative. It should also identify parties responsible for
implementation of the plan.

Response: The Digposd Site Management plan, detailing measures to be taken to ensure protection of
the public hedlth and welfare and to properly manage the construction and operation of the preferred
disposd dternative dtes, isincluded as Section 9.0 of this DEIR.  This section dso identifies potentid
parties respongble for implementation of the DMMP.

Comment: Draft Section 61 Findings

The EIR should contain a draft Section 61 Finding for the preferred alternative. Thisfinding should
set out what mitigation is available to minimize or eliminate environmental impacts.

Response: Section 10.0 of this DEIR includes the Draft Section 61 Findings outlining mitigation available
to minimize or diminate environmenta impacts.

Comment: Federal permitting requirements

The EIR should contain, as appropriate, the draft federal Endangered Species Act Section 7
consultation and draft Clean Water Act Section 404(b)(1) analysis.

Response: Section 7.2.1 includes adraft Clean Water Act Section 404(b)(1) andlysisfor the preferred
aquatic disposal stesin Sdem Harbor. Asthe preferred aguatic disposa Sites are located outside of any
federdly-listed Endangered Species habitat areas, adraft ESA Section 7 consultationisnot included in this
DEIR. Consultation and coordination with the NMFS and the USFWSi s continuing to determinethe need
for aforma Section 7 consultation process.

11.2 Department of Environmental Protection

Comment: DEP experiences with CA/T materials (both excavate and dredged sediments) have
demonstrated that even though there initially appeared to be a fairly large demand for these
materials at public (or private) landfills, the reality was that very few landfills actually decided to
use the materials. In addition, by 1999 most unlined landfills in Massachusetts will be capped, the
exception being a category of historic landfill disposal sites, most of which have been unused for
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over 30 years, and the potential for placement of significant volumes of dredged sediments at any
of these sites is questionable and severely limited at best. Nevertheless, the DMMP should fully
assess any and all historic landfills and DEP will work with the consultant in this activity.

The ENF specifically refers to [ the] existing municipal solid wastelandfill in ... Gloucester (40-acre
gte)... Relativeto the 40-acre Gloucester Landfill, asindicated previoudy in this, correspondence,
the City previously attempted to dispose of sedimentsat the site and wasfor ced to cease the activity
due to complaints of noxious odors. The site is currently implementing closure and capping
activities which are expected to be completed in 1999, thereby making the site unavailable for
sediment disposal.

Response: MCZM has worked in consultation withthe DEP on the inclusion and assessment of historic
landfills within 50 miles of Gloucester Harbor in screening of upland disposd Stes. This andysis is
described in detail in Section 4.8.

Comment: The DMMP estimates a total volume of ... 727,200 cubic yards of dredged material
unsuitable for unconfined ocean disposal for the port... of Gloucester ... DEP fully supports the
conclusion in the Phase | DMMP that this large volume and physical/chemical quality of dredged
material drives an informed alternatives analysis, one that must carefully review all possible
mechanisms for both in-water and upland disposal/reuse.

Response: This comment is acknowledged. The DMMP digposd Ste screening andysis involved a
comprehensive analysis of dl practicable aternative treetment technologies, upland and aguatic disposd
options, including adetailed review of potentia dewatering Sites, akey mechanism to implementing upland
and dternative treatment technology disposa options.

Comment: Upland Disposal/Reuse at Locations Subject to Jurisdiction of M.G.L. ¢, 21 and the
Massachusetts Contingency Plan, 310 CMR 40.0000 et. sec.

“Despoiled Areas," “ Brownfields’, and 21E Stes

The ENF states that, should an upland disposal/reuse alternative be selected, ... use of already
despoiled areas, such as a "brownfield" site are preferable to pristine areas. Potentially
contaminated areas of an otherwise suitable brownfield sitewill beidentified via the Environmental
Ste Assessment Process under M.G.L. c. 21E and the Massachusetts Contingency Plan (310 CMR
40.0000) (Page7, Sectionlll. E. 3.).

Response: Since the preferred disposa dternative for Gloucester Harbor is in the marine environment,
the proposed sites are not subject to provisions Chapter 21E and the MCP.

Comment: DEP wishes to point out that it is inaccurate to conclude that "brownfields" are
synonymous with "despoiled areas." Areas that could be considered brownfields include much of
downtown Boston, the commercial/retail/industrial hubs of many Massachusetts cities, and many
suburban and rural locations that have hosted and continue to support a variety of land uses and
activities; e.g. manufacturing, research, medical facilities, retail establishments, etc.; and would
likely not be appropriate for the disposal of dredged sediments.

GLOUCESTER HARBOR DMMP DEIR 11-5



SECTION 11.0 - RESPONSE TO COMMENTS

Response: The comment is acknowledged.

Comment: In addition, the phrase * ... potentially contaminated areas of an otherwise suitable
brownfieldsite...” suggeststhetype of brownfieldssitethat, in fact, endsup proving to be"clean."
Such areas would not be appropriate for the disposal of dredged sediments.

Response: The comment is acknowledged and the Gloucester Harbor DMMP DEIR does not include
such aste asapreferred dternative.

Comment: Neither c. 21E nor the MCP define the word "brownfields.” C. 21E sites are those
areas that become subject to the jurisdiction of ¢. 21E and the MCP because they are where
releases' of oil or hazardous material have come to be located. DEP only allows contaminated
media generated at a 21E site to go to locations or facilities that are permitted or otherwise
approved by DEP.

Response: The comment is acknowledged.

Comment: DEP understandsthat, if upland disposal outside of site assigned facilitiesis necessary,
itispreferableto consider locationsthat havealready been subject to contamination over areasthat
may bedescribed as"pristine." However, DEP currently hasno statutory/regulatory authority over
"despoiled areas’ or "brownfields"as described in the ENF statement.

Accordingly, DEP suggests that the discussion concerning the use of non-pristine locations be
restyled to consider the locations over which DEP has such authority, specifically 21E sites.

Response: The comment is acknowledged. The intent of the ENF statement regarding “pristing’ arees
was to express a preference for a beneficia reuse gpproach to a contaminated (despoiled) Site over a
disposal approach on a prigtine, undeveloped site. MCZM understands that “despoiled areas’ and
“brownfields’ are not regulatory definitions.

Comment: Scope and Complexity of 21E Ste Remediation

DEP, while concurring with limiting any upland alternatives analysis for the disposal/reuse of
dredged sediments to non-pristine areas, has several concerns about focusing on 21E sites:

. 21E sites must be remediated to a condition of No Sgnificant Risk? This is, in many
instances, a complicated process and, in some cases, a processthat requiresyears of careful
oversight and treatment to achieve; and

Response: MCZM understandsthat ahuman hedth risk assessment will berequired if an upland disposa

1 While 21E jurisdiction also encompasses threats of release of oil or hazardous materid, these
comments are limited to actual releases.

2 A “Sgnificant Risk” exists when ardlease of il or hazardous materid presents a hazard to
hedth, safety, public wefare, or the environment if it were present even for ashort time.
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gte subject to Chapter 21E and the MCP is selected as the preferred adternative disposal site for the
Gloucester Harbor DMMP.

Comment:
(b) the awarenessof the complexity of thisprocesshas preci pitated DEP's ongoing devel opment
of guidelinesfor the use and management of dredged sedimentsand DEP ishopeful that it will have

at least draft guidelines by November of this year [ 1998].

Response: MCZM concurs with the comment and is actively working with DEP to develop the draft
guiddines.

Comment: Project Permitting

The ENF correctly indicates the various potential major DEP Permits that might be necessary to
implement the construction and oper ation of dredged sediment reuse/disposal facilities. Depending
on the alternative(s) finally chosen additional DEP permits (or technical reviews) may be required
under the jurisdiction of ¢.111 s.150A and 310 CMR 16.000 and 19.000 (Solid Waste Review);
C.21E/MCP at 310 CMR 40.000; 310 CMR 7.00 (Air Plans Review); and c.131, s.40 (Wetlands
Protection Act) if a Superseding order or Variance is deemed to be necessary.

Response: MCZM acknowledges the comment.

Comment: Waterways Permitting

Theprojectswill requirea Chapter 91 dredge permit. If the Confined Disposal Facility (CDF)or the
Tidal Habitat Creation optionischosen, a Chapter 91 licensewill be necessary. Chapter 91 licenses
require the payment of Commonwealth tidelands occupation fees at $30/sq.yd. and tidewater
displacement fees at $2.00/cu.yd. These costs may become quite prohibitive for large amounts of
fill. Public agencies however are exempt from these licensing fees. So if one of these optionsis
chosen, a public agency should be the permittee. A further requirement of the Waterways
regulationsat 310 CMR9.32 (1)(b), isthat within DPAs, a project shall beeligiblefor alicenseonly
if it isrestricted to fill or structures for water-dependent-industrial use, provided that, in the case
of proposedfill, neither pile-supported nor floating structuresareareasonablealternative. TheEIR
should address how this requirement will be met.

Response: The Gloucester Harbor DMMP has not identified aCDF or Tidal Habitat Crestion option as
apreferred dternative Site. Therefore, the analysis requested to address the requirements of 310 CMR
9.32(1)(b) is not included in the DEIR.

Comment: Wetlands Permitting

Thereisnot yet enough information on the Wetland Resource Areas likely to be impacted by these
projects to determine what the requirements under the Wetlands regulations will be. For each of
thealternativesunder consideration, the EIR shoul d addressthefoll owing: which WetlandsResour ce
Areas will be impacted, the square footage of impact, whether the impact is temporary or
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permanent, whether the project will require a variance, or whether it can be considered a Limited
Project under the Wetlands Regulations.

Response: Section 6.1.5 quantifies the amount and type of wetland resource areas, and the duration of
the impact, for al wetland resources which are potentidly impacted.

11.3 Board of Underwater Archaeological Resources

Comment: The BUAR conducted a review of its files and secondary literature sources to identify
known and potential submerged cultural resources. Research strongly suggests there exists the
possibility for both prehistoric and historic cultural resources, now submerged, to belocated within
the vicinity of Gloucester Harbor and associated dredged disposal areas. Thispreliminary review
revealed potential submerged cultural resource (e.g., shipwrecks) in the vicinity of the study area.

Given the geomorphological evolution of Gloucester Harbor as a possible inundation feature
(limited seaward exposure reducing erosional effects), there exists the strong possibility for the
preservation of now submerged prehistoric cultural resources. A regional model for the southern
Gulf of Maine suggests the expected site frequency for the study area would below for all site types
dating prior to 6000 BP, but would increase from low (habitation) to high (shell middens) for the
period 6000 to 3000 BP. In the period from 3000 BP to Present, the expected site frequency
increasesto high for habitation, camp, and shell midden sites. During both periods, the size of these
siteswould be small. While this model does not provide sufficient resolution to specifically identify
potential sitelocationsat the scale of the study area, it pointsto the need to consider the occurrence
of prehistoric sites.

A preliminary review of historic literature strongly suggeststhere exists some reasonable concern
for possible site occurrence within the proposed dredging and disposal areas. In general, we must
recognize Gloucester wasa major early colonial port in the region and maintained commercial and
fishing importance throughout the historic period, and thus maintained a high volume of vessel
traffic along the Cape. Additionally, the numerous coves along the shore provided small safe
harborsand quaysto support vessel outfitting, fisheriesand quarry activities. At the sametime, we
must recognize that Cape Ann, like Cape Cod, was a major natural landscape feature that
contai ned numer ous hazar dsto navigation, and thus becamethe site of several hundred shipwrecks.
A variety of maritime related cultural resources, such as wharves/piers/quays, anchorages,
careening sites, derelict and shipwreck vessels, might be anticipated to be located in the project
area, either submerged or along the shore.

While the vast majority of known shipwrecks occurred along the eastern and southern shores of
Cape Ann, a number of shipwrecks are known to have occurred in the vicinity of the project area.
Secondary sources indicate that as many as 70 shipwrecks might be located in the vicinity of
Gloucester Harbor. Thelossof earlier and smaller coastal vesselsand the purposeful abandonment
of derelict vessels are generally not found in the documentary record. The level and diversity of
maritimecommercial, fishing, and recreational activitiesthroughout the Cape Annregion may have
resulted in the creation of a number of undocumented and anonymous underwater archaeological
sites such as small craft, derelict vessels, or dump sites. These possible site types represent classes
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of vessels where our knowledge is severely limited and, thus, are potentially historically and
archaeol ogically important.

Therefore, the BUAR takesthis opportunity to expressits concern that her etofore unknown cultural
resour ces might be encountered during the cour se of wor k and hopesthe project's sponsor will take
steps to limit adverse affects and notify the BUAR, as well as other appropriate agencies, if
historical or archaeological resources are encountered.

Response: This DEIR presents the results of an initid (Phase ) underweter archaeologica investigation
for Gloucester Harbor. We concur the waters of Gloucester Harbor, near the location of the preferred
aquatic digposd dternativesites, arelikely to contain severd potentialy significant archaeological Stes. As
noted above, MCZM will coordinate with both the BUAR to define the gppropriate further investigations
and identification of mitigation and avoidance measuresasthe DMM P site selection and disposal Stedesign
process proceeds.

11.4 Letter of Gloucester Harbor Plan Committee

Comment: Sediment Quality and Quantity - Sediment sampling should include areas of Smith Cove
previoudly proposed by the City for dredging.

Response: The potential need for the dredging of Smith Cove has been brought to the attention of
MCZM aspotential project inour public participation process. However, because representative sediment
datafrom the USACE is on file, new fidld work was determined to be unnecessary.

Comment: Screening of Disposal Alternatives - Local consultation is a critical element, given the
importance of offshore resources to local interests. The information to be used in the analysis
should be locally reviewed.

Response: The screening of disposa adternatives has been closaly coordinated with the Gloucester
Dredging Subcommittee. The development of screening criteria, natural resourcesinformation and results
of the screening process have presented to the City at key DMMP milestones as outlined in Section 2.0.

Comment: Fisheries Investigation and Monitoring - The existing information to be used in the
screening analysis should be reviewed with local interests. The information shown in Attachment
#3 doesnot includetheentire ZS-, doesnot include other significant resour ces such asshellfish, and
is incomplete with regard to some of the resources shown, e.g. recreational fishing is important
throughout the area. It should be noted that there are important areas for shellfish in tidal flats
alongthe AnnisgquamRiver. Thisconsultation should bedonebefor efisheriesinvestigation sampling
plans- tofill information gaps- arefinalized. Theactual sampling sites proposed for thefinfish and
thelobster investigations should bereviewed withlocal interests. The descriptionsof thefinfish and
lobster surveys refer to locations in Gloucester Harbor. Does this include both inner and outer
harbor areas? Will surveys be conducted in other areas of the ZS-?

Response: Section 2.0 outlines the coordination with the Gloucester Dredging Subcommittee and DMF
in developing the sampling plans and reviewing study results. Additionally, DMMP research documents
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induding; Fisheries Survey for Gloucester and Early Benthic Phase Lobster Survey for Gloucester
Harbor areincluded in Appendix G.

Comment: Project Description - The description of the need for dredging, such asis presented in
this section, should note the traditional importance of the existing channels and their maintenance,
both in the Harbor and the Annisquam River, to the ongoing fishing activity and other marine
activity which is of significance in this community.

Response: Section 3.0 of the DEIR describes the dredging inventory conducted for the Gloucester
Harbor DMMP and documentsthe need for dredging identified asit relatesto the misson statement, goa's
and objectives of the Gloucester Harbor Plan.

Comment: Upland Reuseand Disposal - Thisdiscussionincludesr eferencetothe Gloucester Landfill
asapotential existing facility which could be considered asa disposal site. The Cityisintheprocess
of closing thislandfill. The status and timing of the closure should be investigated to determine
whether this facility would be available as a disposal option.

Response: Section 4.7, Upland Disposa Alternatives, included the Gloucester Landfill as a potentia
disposd dternative. However, this Ste did not emerge as a preferred dternative Site.

Comment: Natural Resources Map - The information shown on this map appears to significantly
under estimate the areas with important natural resources and fisheries. Accurate and complete
information is essential for meaningful analysis and screening of alternatives.

Lobsters - Theinner harbor aswell asthe entire Outer Harbor should beincluded in resource maps
showing lobster areas. While the Inner Harbor is closed to lobster fishing, thisarea isknown to be
a habitat area for lobster.

Response: The DMMP team has worked closdly with the subcommittee and locd officidsto developa
comprehensve natural resources assessment. See Sections 4.0, 5.0, 6.0 for a complete discussion.
DMMP research conducted rel ated to lobster areasincluded the Inner Harbor. Theresultsof thisresearch
is described in Section 4.0 and Appendix G.

Lobster and Fin Fisheries - These fisheries occur throughout the entire area of the outer harbor.
Shellfish - The map of shellfish resources (included in an earlier draft of the ENF document) is
missing. Information on shellfish resources should be included in the analysis and screening of

potential disposal options.

Recreational Fishery - Recreation fishing is important throughout the Annisquam River, all of the
Outer Harbor and all along the shoreline areas of Cape Ann.

Response: Additiona mapping and andysis of lobgter and fin fisheries, shdlfish and recrestiond fishing
has been incorporated into Sections 5.0 and 6.0 of this DEIR.

Confined Aquatic Disposal (CAD) Alter natives- Thesitesfor CAD Alter nativesshown assites3and
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4 on Attachment 1E include activefishing areas. Fishing activity should beincluded inthecriteria
for screeningto eliminated sitesformconsideration. Accurateinformation, reviewed by local fishing
industry representatives, should be used in this screening analysis.

In addition, currents and tidal flows should be analyzed in considering whether material placedin
such locations will remain covered or in place over time. The EIR will need to demonstrate that
contaminated material would not be uncovered or transported away form any proposed disposal
location. Inthisregard, we have particular concerns with the locations shown as Stes3and 4 in
Attachment 1-E.

Response: Sites 3 and 4 in Attachment 1-E of the ENF, did not emerge as preferred alternatives based

uponthe gpplication of screening criteria, developed jointly with input from City, State and Federd entities,
because of high resources values and erosional conditions present at both Sites.

11.5 Letter of Anne Montague, Montague Associates

Comment: Please note that, overall, | feel the 20 year plan must be based on more. Examplesare:

. Innovative technol ogies and methods,

. Designing CDFs with beneficial uses in mind, with one benefit being that life of CDFs be
extended far beyond 20 yrs;

. Cost analyses that depend on much fuller information;

. Better professional and public education, for better procedures of choice.

Response: MCZM concurs with the sentiment of the comment. 1t istheintent of the DMMPto research
and provide such information.

Comment: The science and technol ogy of managing sedimentsisrapidly changing astechnologies
and methods emerge for processing a) clean and b) contaminated sediments. Decision makersand
the public need to know what is possible, in order to know how to manage and use sediments.

From review of the DMMP and public meeting | have attended, my comments center on the
inadequate consideration of processing sediments and of beneficial uses of processed sediments,
which, in my view, result from a lack good understanding of alternatives. The use of sediments
requiresintegration of technology, sediments, products, uses, sites, storage, and other factors. Thus,
the following comments stress looking at thewhole, aswell asdetails, by cooperating with various
initiatives for better short-term to permanent solutions.

Response: TheDEIR reviewsfourteen classes of individua trestment technologiesfor ther efficacy and
cod-effectivenessin treating UDM. The review is summarized in Section 4.5 of this document.

Comment: A Paradigm Shift Is Occurring, Based on Emerging Breakthroughs a) in
Technol ogiessMethodsand in b) Beneficial Uses of Sediment, which outdates conventional planning
and public comment fur dredging, scheduling, cost, and port and other development. Thus, the
procedures should be up-dated to accommodate progress with both clean sediments and
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contaminated sediments made environmentally safe. Some exampl es of new information that must
be evaluated are (see throughout for others):

A. Beneficial Use Products (blocks, statues, flowable cementitious material [for fill,
highway objects such as Jersey barriers. etc.), manufactured soils, artificial soils,
capping materials, molded products (lampposts, flagstones), soil-erosion control
blocks, roofing dies), and others.

B. Beneficial Use Stes. Wildlife habitat, wetlands (including for remediation),
construction of shoreline land space (including for processing sediments),
brownfields (including for processing sediments), anywhere that blocks, molded
objects, soils, etc. can be used.

C. Cost comparisonsarenot meaningful without adequate studies of how sediment uses
can a) saved [ sic] money, b) help create unique, viable solutionsto brownfields and
industrial reuse sites, ¢) make products that can be sold, d) provide long-term
planning of markets/uses and of remediation, c) createjobs, f) increase community
prideand tourismfroma beautiful communitiesthat have been afirst to reconstruct
with sediments.

D. Matching sediments with products, site uses, and best technologies should be
on-going. Extreme activity in finding processes and uses for sediment may help save
money, resources, environment. Again, using sediments from CDFsto avoid their
filling up, is one example.

E. It isusually necessary to know the specific use befor e finding the technol ogy to meet
a need. For example, stabilization and solidification for capping a brownfield may
have different performance standards than SS technologies for landfill cover,
building monoliths such as bermsthat might border CDFsor constructed wetlands.

F. Balancing/coordinating/integrating many factors emerges as a short-to-long term
mission of dynamic problem-solving centered around people'sfuller awarenessand
choices.

G. Open-Water Disposal of Uncontaminated Dredged Material Is A Waste of Valuable
Natural Resources.

Response: The comment is acknowledged.

Comment:  IlI. Demonstrations of Processing Sediments into Safe Products, How
Processes/Products Can Be Used Cost-effectively, and How To Do Good Cost Analyses Are Not
Outlined.

Sow but definitely emerging are:

A. Demonstrationsof Contaminated SedimentsMade Environmental ly Safe. For many reasons
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beyond product safety and viability, moneys for demonstrations have been slow, although
many demonstrations are under way now. Some barriersto demonstrations are:

1

2)

3)

4)

5)

Brookhaven National Laboratory and others first concentrated on high-tech
decontamination technologies that are expensive. Many policy makers had a
wait-and-see attitude about these and are only now beginning to realize that a) other
decontamination technol ogies are emerging at lower cost and b) low-tech processes
that do not decontaminate per se but make useful product that is environmentally
safe and ready to be demonstrated.

Prevailing attitudes of some stakeholdersis that vendors with technologies should
find their own funding for demonstrations, despite the fact that these processes a)
are proving in scientific and bench scale ways, and b) are proving to make useful
product with clean sediment. This is unfortunate and not in the American spirit of
allowing ways to solve problems for the common good.

The private-sector is slow to invest till markets are proven, which is happening, but
slowed by the above bottle necks.

Research on public acceptance bas been too slow. Those who might fund objective
research are afraid that their present planswill be stopped with public involvement
and education. However, based on my own and others' research (e.g., brownfields
manager s, sediment uses on the West coast) that the public should be involved early
and the public wantsto know: the alter natives, that contaminated raw material will
requireseveral classesof decisionsfor safety (e.g., monitoring), what environmental
good can come of uses, what jobs can be created, what education can come from
looking at the issues, what kinds of structures can be created, and what full costs
are. By and large, the public wants to face the problem of contamination, not run
fromit or haveit hidden. We have polluted, we need to decide how to take care of
what we have created, as well as how to prevent it.

Products (e.g., soils, bricks, wetlands, capping) have not been made visible to the
public. Talk is absolutely insufficient.

B. Demonstrations of Clean Sediment Products.

1

2)

These are evolving, including commercialization of soils from sediment, bricks and
blocks for homes, security walls, and various plans for statues and other
beautification projects.

These are likely to be shorter in permitting and public acceptance.

C. Demonstrations of Cost Effecti veness.

Cost analyses are often case-by-case. Some issues are:

1

2)

Profit from different processes will differ. For example, transportable
manufacturing plants for bricks used for specific environmental projects such as
soil/riparian erosion control will have different cost analyses than permanent plants
for making aggregates and these will differ for other solutions.

Markets may have to be devel oped.
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3) Waste products (e.g., ash, fish gurry, glass) will have different savings, and some
may bring a tipping fee to offset production cost.
4) The integration of many missions can offset costs. A few examples are:

. Creation of nature-friendly sites such aswildlife habitat, ecoeducation sites, wetlands, plant
propagation walks).

. Job creation efforts such as with fishermen, HUD, youth.

. Port devel opment with sediment-based productsthat will enhance port missionsand reduce
costs.

. Brownfields/Superfund redevel opment.

These barriers to demonstration are not long-term. However, the DMMP is for 20 years, which
means there is time to introduce processes, if plans are made now for their introduction

Response: Much of the comment is not directed a the Gloucester Harbor DMMP ENF and is
acknowledged. As previoudy noted, the DMMP carriesforward al fourteen technol ogiesinvestigated as
potentia aternatives, which includes a periodic review, every five years by MCZM, of the efficacy of
dterndive trestment technologies. This information will be made avalable to individud dredging
proponents.

Comment: 1V. Confined Disposal Facilities and Contained Aquatic Disposal design should be
rethought.

A) CDFsshould not befilled and then rebuilt. Sediment can be used from these CDFsto make

them last much longer than 20 years. CDFs should:

a) Contain all (uncontaminated and contaminated) material that is not used, to make
it environmentally safe and useful later

b) Be coordinated with beneficial uses (blocks, statues, flowablefill, soils, brown field
capping and other uses, wetlands, wildlife habitat, construction of shoreline
landspace. so that CDFsare neither overbuilt nor do they fill up, which will produce
product and save CDF construction.

) Be coordinated with remediation (minimize contaminant migration), so that
contaminants are rendered environmentally safe, and., if possible used in
appropriate ways.

A) CADs should be reconsidered. Alter natives are suggested based on:

a) Publicdistastefor putting contami nated sediment in an aquatic environment and not
planning morethan to cover it isaccepted procedure; however, there have been few
choices, and alternatives need to be openly considered to get to choices for
determining accepted and preferred procedures.

b) Possibly creating wetlands with new know-how that has good scientific evidence of
passively remediating organics.

C) Problems with monitoring CADs, which should be compared to evolving ways to
monitor via constructed wetland and | ow-cost technol ogiesto bind up contaminants.

Response: A CDF dternative is not proposed as a preferred dternative for the Gloucester Harbor
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DMMP. Our extensive research did not identify any current dternative trestment technology or suite of
technologies that can address Gloucester Harbor UDM at the volumes proposed. 1) As discussed in
Section4.5, factorsof cogt, emissons, resduds, avail able space and public sentiment argueagaingt aviable
aternative technol ogy-based approach to the immediate need for disposal or reuse of dredged materidl.
Asdiscussed above, MCZM will maintain dternative technologiesasan “open” category, and will actively
support the integration into service those feasible technologies that emerge in the future. 2) Wetland
creationofteninvolvessgnificant permitting hurdles, asviablestesare often considered asva uablewetland
resources in themsaves, and “creating” wetlands often means converting one type of resource to anothe;
and 3) the issue of monitoring CADs is ongoing and regulatory agencies and project proponents are
learning from experiencesin Boston Harbor. Section 9.0 of thisDEIR outlinesacomprehensve monitoring
program that will beimplemented if the CAD preferred dternative disposd stesidentified inthisDEIR are
constructed.

Comment: V. Inadequate Sequence: The sequence of schedules and selections is not in synchrony
with full consideration of alternatives. For example:

A) Stes: Finding the site where sediment can be used and assessing those needs are early steps
in assessing if there are adequate technologies to deliver desired products and/or materials. Snce
little site assessment has been done, technologies and methods, by definition, have not been
adequately considered. Itisusually necessary to know the specific use befor e finding thetechnol ogy
to fit. For example, stabilization and solidification for capping a brownfield may have different
performance standards than SStechnology for landfill cover, building monoliths such as bermthat
might border CDFs or constructed wetlands,

B) Therefore, sufficient search for technology and methods has not. been done.

C) SHlection and summation of alter native technologies (i.e., soil washing) wastypical of what
might have been done a year ago, while high-tech processes were being stressed.

Response: The ENF was not intended to provide a comprehensive summary of al research conducted
ondternative trestment technol ogies and methodol ogies conducted for Phase| of the DMMP. ThisDEIR
includesamore comprehensve summary of research conducted to date, including on the specific trestment
technologies identified above. Section 4.5 of this DEIR describes the dternative trestment technologies
reviewed and the results of the application of the DMMP screening criteria.

Comment: VII. Along with Emerging Technologies/Methods and Uses of Sediment, Emerging
Procedures of Assessment of Alternatives are Necessary. Full professional and public awareness
of alternatives and public education will take additional effort.

Some (not all) Other Problems Include:

a) Snceareasto be dredged are not fully decided, dredged material and users/usesare
hard to put together, which stack the cardsagainst arealistic look at beneficial uses.

b) The type of dredging to be used is unclear and, likewise, impacts decisions about
USES.
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C) Cost sharing for uses is unduly difficult to plan or assess without these and other
guestions answer ed.

d) I nnovative and proven technologies have not been fully assessed, and numbers are
not accurate for comparisons.

Response: The dredging inventory conducted for the DMMP serves as the most reasonable
(conservative) baseline assumption of dredging demand, taking into account the above unknown varigbles
a twenty percent contingency has been added to the totd UDM volume: see previous responses for
comments regarding innovative technologies.

Comment: VIII. Time for Introduction and Community Assessment of Alternative/Emerging
Technologies and Methods is Too Short. In this period of advance where the education, testing,
demonstration, cost/benefit anal yses are emerging, meansfor up-to date, practical solutionsshould
be fully allowed.

Response: MCZM concurs that a means for identifying up-to-date practical solutions needs to be
identified. Accordingly, MCZM has developed a process whereby the dternative trestment technology
andysswill be updated and formdly reviewed under MEPA every five years. As noted esewhere, the
DMMP process dlows for the integration at any time, of practicable dternatives.

Comment: 1X. Can Sediment Uses Be Tied to Brownfields (Inside and Outside these Two Harbors)
via Applicationsfor Redevel opment and via Making Brownfields Processing Centersfor Sediment?
Interest isincreasing in using sedimentsfor brownfields, particularly along waterways, and moneys
to do this should be planned.

Response: As part of the review of dternative treatment technologies and methodologies, this DEIR
included an assessment of the use of “brownfields’ Sites as potentid sites for disposal and/or reuse of
UDM. No such steswere identified as potentia preferred dternative Stes. In addition, DEP policy and
the practica gpsects of the regulations that govern the 21E process discourage the use of UDM as
remediation materid. See Appendix B for adiscussion of theissue.

Comment: X. Cost isa major factor; however, the DMMP does not adequately deal with cost,
particularly over 20 years. Examples are inadequate cost analysis:

- of alternative, low-tech, low-cost technologies (short-term forward);

- of uses of clean and contaminated sediments (short-term forward);

- to fish breeding grounds (short-term);

- to make CDFslast longer by using sediment (Ilong-term);

S of adequate public and professional education so that decisions, including from
required public comment, ismeaningful and industry can grow from sediment uses;

- of not just treatment but what the product will sell for or save (e.g., in brownfield
devel opment).

Response: The DMMP doesinclude a 20-year planning horizon, however, it dedswith only unsuiteble
dredged materids, and not clean materid, for which there are available practicable disposal and/or reuse
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options. Impactsto fish breeding grounds are an important screening factor in theidentification of potentia
aguatic disposd stes, as documented in this DEIR (Section 4.8).

Comment: Xl. The public must be involved better and early (via research from many sources).
Regar ding contaminated sediments, the public often saysit does not want to pass contamination on
to the future. Though they do not yet trust beneficial uses of sediment made environmentally safe
and know that choiceswill sometimesbe difficult, they want to a) know that we ar e doing something
more, b) know we are doing something, c) want to know what those somethings are, and e) want
to be able to monitor what is done so that problems will be detected and dealt with.

Regarding clean sediments, the public is accepting products (e.g., manufactured soils in Toledo).

Again, the public and professionals want to a) see what can be done--to touch and smell and see
product and b) understand and help plan uses.

Response: MCZM concurs with the comment.

Comment: XII. Public Meetings and the Draft Left Questions and Issues. Examples are:

1 Is there Time to introduce technol ogies/methods and uses?

Two messages seemed to be given, one by MEPA and the other by MCZM.

Messagel. MEPA: Thereistime for assessment of alternativesto CADs and CDFs.

Message2. MCZM: Technologies have been adequately assessed, there will be no time
for feasibility studies of others, permitting of alternative technologies and
beneficial useswill be next to impossible.

2. If sampling and analysis of the sediments has not been done, how can alter native methods
be considered? That is, CADs and CDFs require less sampling, since there isless concern
over what is in the sediment when they are contained and confined.

The answer was unclear, and these issues emerge from lack of up-front sampling:

1) Sampling helps determine best alternative uses, but little has been done.

2) Alternative uses must be introduced quickly in order to be considered as part of the
state and local plans, which are slated for the fall of this year.

3. Isit possible to get funds for demonstration of technol ogies/methods and uses?

Oneanswer wasto call the Sate after MCZM talked to them (Salem meeting). Another was
that, although the State would decide, there was little room for demonstrations and other proof of
viability of beneficial uses and technologies.
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4, What portion of the Seaport Bond moneys goes to each harbor and are the Harbors in
danger of losing moneys if schedules are not met (e.g., If time is taken to consider
alternatives)?

5. A Why is prevention via point and non-point-source prevention and cleanup (e.g.,
tributaries into Salem Harbor) not part of the short- or long-term action plan?

B. Why isthe Annisquam|[sic] River part of the Gloucester effort, whilethetributaries
to Salem are not?

6. A Why is WRDA not an issue (MCZM stated in Salem meeting that it is not).
B. Why does it apply or not apply to the five ports receiving Sea Port Bond Moneys?:

It seems that WRDA's mandate to consider beneficial uses applies to both Harbors and the
Annisquam.

7. What per cent of Gloucester Harbor is federal channel?
Though USACE responsibility is probably not a key issue since all permitting for dredging
must go through the USACE, it was not answered, and, instead, the question was asked to

why one would want to know).

8. If sites are found that would use large volumes of sediment, is it too late to use Boston
sediments, assuming that uses can be found?

0. What rules apply and don't apply to five different ports - are they similar and different?

10.  What will happen to the debris and how is this a different topic than sediment (asked in the
context of landfill disposition).

11. A Is the purpose of dredging these harbor for commerce, only? If it is for
environmental cleanup, issues such asthe tributaries into the Salem Harbor seems
relevant.

B. How do these and other purposes/goalsinteract with funding via other agencies for
cleanup.

(Discussion on this question was poor in Gloucester, and such lack of discussion appears to be
leading to frustration from fisherman and othersthat in my view, isgreat enough to lead to the"no
dredging" option),

12.  Why are secondary effects of dredging not discussed?

(Question from USACE, Boston District led to this answer Salem meeting, April 7.)
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13.  Will attendeesbe provided with theattendeelist? (Was provided in Salem; wasnot answered
in Gloucester).

14.  Since Gloucester’ s sewage went into the harbor for many years and is now taken into the
outer harbor, several questions arise:

A. What is the breakdown of the 94% pollution that was named in the public meeting
in Gloucester on April 9th. What percentage is from pathogens left from sewage,
from metals, from hydrocarbons, from copper paint, from pesticides, etc. ?

B. Does this pose different problems than in other ports (e. g. Salem), in terms of
suspension of contaminants into fishing waters?

C. Do fishermen not oppose pathogens in the waterway? What impact does this have
on any aspect of the DMMP plan?

D. Has a common solution to the sewage and the sediment, as a common effort been
considered?

15. MCZM stated that all materials that could be blended into sediment were assessed.
A. What isthat list of blending materials that have been considered?

B. What wer e the technol ogies/methods and uses assessed that |ed to the decision that
the process of blending does not prove desirable?

C. Wer e products assessed with tipping fees, to offset costs?

16. Manufacturing plants can be sea based (i.e., barge) or land based (i.e., stationary or
transportable). Was the statement that manufacturing sediment-based product won't work
based on a full assessment:

A. Were more flexible (i.e. barge and transportable) systems considered, to offset the

problem of factories needing large supplies of sediment on a regular, long-term
basis?

B. Did manufacturers give presentations based on the situation or was assessment
made in the abstract?

C. What is the list of alternative technologies that were assessed for beneficial use
products?

17. Hasthere been effort to assess cost in light of local effortsthat might offset expenses? A few
examples are HUD (e.g., in Gloucester where HUD isan activeissue), historic restoration,
Brownfields, marinas?

18. Disposal and use are different actions. They should not be referred to as " disposal/use” but
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19.

20.

21.

22.

23.

24.

as Disposal and Use, as separate concepts. Representing disposal/use as one concept fails
to recognize that sediments are becoming a valuable resource (i.e., raw material) and that
productscan be sel ected based on problem solution. Combining them shows the need to get
rid of sediment, not the growing awareness that the emphasi s should be on the needs of the
user of sediment-based products and the sites where they are applied. An alternative to
consider isto entirely change phrasing to "Placement and Use."

Scheduling of major events was unclear to most attendees. Hand outs should have been
available to show steps and what must be done by given dates.

What will be done with the sediments in the CDFs to make them safe?

It has been assumed that sediments must be used by the cities where the harbors are (i.e,
Salem and Gloucester). This may not be the casg, if:

a) Stes are made attractive, profit making, safe, especially from sediment that can be
engineered to perform better than conventional materials.

b) Product is deemed safe and useful, perhaps starting with clean sediment.

Can what is learned in Salem and Gloucester about alternatives to CDFs and CADS be
transferred to Fall River and New Bedford?

Can practices in Boston be altered, based on advancesin the other four ports? How isthat
introduced?

What mechanisms exist for integrating many efforts, so that a) repletion of red-tape can be
avoided, b) needs of individual ports can be honored while still benefitting from common
efforts, ) many missions can be met, short-term to permanently.

Response:

1.

Asdiscussed at the MEPA scoping meeting, the purpose of the EIR isto provide acomprehensive
andysis of disposd and management dternatives.

As discussed at the MEPA scoping meeting, sediment testing is a necessary foundation for an
assessment of potentia aternatives. Sediment testing was performed under thetermsof theMEPA
scope and the results are presented in Section 3.3.3. of the DEIR.

The saeactively supportsdternative technol ogiesthat meet reasonablefeasibility thresholds. The
M assachusetts STEP (Strategic Envirotechnol ogy Program), acoll aborativeeffort between EOEA
and the UMASS sysem provides andyticd, permitting and marketing support for viable
technologies.

Specific projects in ports and waterways throughout the Commonwedth are included in the
Seaport Bond Bill, not just projects in the four ports of Salem, Gloucester, Fal River and New
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10.

11.

12.

13.

14.

Bedford. There are no strict schedules setin the hill, and bonding authorization for aproject isno
guarantee that monies will be dlocated in the future.

MCZM has been very active in the development of coasta non-point pollution prevention
programs throughout the Commonwesdlth. Prevention of non-point pollutionisanimportant priority
and is expected to make a significant contribution to a reduction in pollution to Massachusetts
waterways in the future. The Annisquam River isincluded in the Gloucester DMMP because of
the presence of the federa navigation channd in theriver.

The Commonwedth has held extensive discussions with the USACE regarding the potentid
applicability of the federa Water Resources Development Act (WRDA) tothe DMMP. WRDA
provisons currently do not gpply in Gloucester becauseit gppliesonly tofederaly-funded projects.
Potentia improvements to Gloucester Harbor were determined by the USACE to lack the
economic judtification required for federd involvement.

Approximately 7% of Gloucester Harbor isfedera channd.

Sediments from Boston Harbor are being accommodated within the confines of Boston Harbor.
There are no plans to bring Boston Harbor sediments to any other disposad Sites, including any
gteslocated in Gloucester Harbor.

Boston is not considered a part of the DMMP study efforts. The DMMPisbeing developed for
al subject ports under applicable local, sate and federa policy regulation. State and federal
regulations are by definition consstent among the ports; loca regulaions are by definition specific
to theindividua ports.

Detris (itemssuch aslarge metd pieces, fishing tackle, and other materia found in the harbors) will
be separated by the dredging contractor, and be separatdly disposed of. This is common to
dredging projects in urban waterways.

Maintenance and improvement dredging projects identified in Gloucester Harbor over the next
twenty years are consgdered to be for the purpose of maintaining or improving commerce and
recregtiona opportunity in the ports. MCZM is currently not aware of any harbor-wide marine
sediment remedi ation proposal sfor Gloucester Harbor. Project-specificremediationactivities(e.g.
potentia project at the Marine Railway facility) will be evaluated on a case-by-case basis under
the terms of the digposd ste management plan. MCZM is not aware of other agencies funding
for cleanup of Gloucester Harbor.

Discussion of secondary impacts resulting from identified dredging projectsin Gloucester Harbor
areincluded in Section 6.0, Secondary Impact Anayss.

The attendance list for the Gloucester Harbor ENF scoping meeting of April 9, 1998 isincluded
in Appendix A, following the ENF.

The characterigtics of the sediments tested is described in Section 3.3.3 of this DEIR. The
suspensionof contaminantsin fishing waterswill be mitigated as described in Sections 8.0, 9.0 and
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

10.0, any impacts incurred will be temporary and of short duration. The focus of the DMMP is
to find an environmentaly sound digposa location for UDM and does not directly ded with the
reduction of pollution from point sources.

Blending materiasidentified by specific technology vendors, such as clean sands, cement and lime,
were assesad. Blending (also considered as a form of solidification and stabilization) has been
used in Massachusetts to treat unsuitable sediments prior to disposa. Tipping fees were not
included unless specificdly identified by technology vendors.

The type of systems assessed were identified by specific technology vendors and included mobile,
trangportable systems. No local reuse opportunities were identified by MCZM in the City of
Gloucester. Also adirect solicitation of interest was mailed to dl municipdities within 50 miles of
Gloucester and resulted in no expressons of interest. A completelist of the technol ogies assessed
inincluded in Appendix D.

As previoudy noted, use of brownfields steswasincluded in the assessment of upland dternatives
summarized in this DEIR (Section 4.7). MCZM is not aware of loca efforts such as those
identified in the comment that may offset expensesfor treating unsuitable dredged materid.

MCZM does not consider disposa and use to be a single concept, but has rather assessed both
disposal and reuse options in this DEIR.

The City of Gloucester has published notices of dl presentations and working meetings with the
Gloucester Dredging Subcommittee.

The Gloucester Harbor DMMP does not include a CDF dite as a preferred aternative.

While MCZM does not disagree with the comment, the practical redlity of gaining public
acceptance for a regiond sSite has proven to be extremely difficult in the past for other mgor
infrastructure projectsin Massachusetts. MCZM'’ s experiencesin Salem regarding this approach
further underscores the difficulty in garnering support for aregiond disposal option.

Deveoping the EIRs for the four ports on a rdatively smultaneous schedule provides the
opportunity to integrate the lessons learned in each of the harbors.

MCZM notes that advances in dredged materid management developed by the Boston Harbor
project will be applied to the DMMP planning and management gpproach.

The DMMP EIRs combinesthe stat€ sregulatory requirements with the substance of the CWA's
requirements (as recorded in the pardld Highway Methodology concurrence letters) in asingle
document. With the integration of the results of loca coordination, the EIRs dlow MCZM to
accommodate locdl, sate, and federd interests Smultaneoudy.

Comment: XIl. Professonas and the Public Showed Misperceptions in My Discussions with Them

1.

Reasons professionals cited over last weeks for not using sediment in this region must be

11-22

GLOUCESTER HARBOR DMMP DEIR



SECTION 11.0 - RESPONSE TO COMMENTS

reessessed.  Some of these cited reasons and their answers are:
S Products can not be made from salt water sediments.
Ans.  They can be.

S Supply is not consistent enough to warrant manufacturing,
Ans Thisis overcomesble.

S There are no processing Sites.

Ans  This is not convincing, sSince many a complete assessment of ways to Process (eg.
transportable. passvely remediating wetlands, on brownfields), creation of processng
locations via dredged material, and kinds of processing are not included in the DMMP,
ance they were likely not know at the time of the DMMP.

S Landfills are too far away or are dready using Boston Harbor materids.
Ans  Landfills

a) are not likely a preferred dternative use,

b) were not informed well (public meeting in Gloucester) that debris is not
sediment and problems of debriswill be solved, and

C) might be generated for special uses (profit making) and know how in
design will incorporate, the use of sediments.

S If technologies were good, investors would have invested.

Ans  Investors wait for markets to be clear, and this is happening. In addition,
environmenta technologies are not popular with investors.
S Markets are not devel oped.

Ans  True, but they can be, likdy darting with clean sediment and going to
contaminated sediments, but not necessarily. That the need to be is further
evidence that more work is needed on the plan.

Sediment may be regulated as a waste in Massachusstts.

Ans.  Clear evidence exigts that Congress has deemed that sediment is not awaste and
policy seems unformed in Massachusetts.

Response: As noted previoudy, the DMMP has comprehensively assessed the efficacy of dternative
treetment technologies and methodologies for treating unsuitable sediments from Gloucester Harbor,
congdering the current market and regulatory environment. As previoudy noted, it is the intent of both
MCZM and the DEP to promulgate revised dredging regulations in Massachusetts in the near future.
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Comment: 2. Issuesthat the public did not seem to understand (beyond those above) were:
Why can't dredging be postponed till @) it is clear why dredging must be done, and b)
alternatives are better assessed?

Why should the public accept that the Sate has done a compl ete assessment?

Why were questions not fully answered (i.e., why dredge, does WRDA play arole, what

happens to the detrris, etc.) or glibly responded to which stifled discusson?
Istherepalitica payoff/Incentive? Are contractsa ready et for dredging and disposa ?Will

Ports lose money if they do not dump at sea and follow the recommended plan?

Why was the public not better informed for better involvement in public comment?

Response: Dredging is contingent on a full assessment of need and dternative disposa or management
methodol ogiesunder MEPA. That process began with thefiling of the ENF, continueswith the publication
of this DEIR and will conclude with the gpprova of the FEIR. The public will have the continuing
opportunity to review and comment on the thoroughness of the EIR as it moves through the MEPA
process.

Comment:
OUTSTANDING ISUES, IN SUMMARY

Some leading issues (not to diminish those mentioned above).

Conventional assessment and implementation of "disposal/use” alternatives must respond to
information which is so new that most professionals working with sediment need more
comprehensive education.

Technologies and methods, mostly innovative, must be considered.

Integration of sediment technology/methods with uses calls for public involvement and cost
assessments that is lacking in the current process. With sediment uses comes more public

involvement in decision making, and old methods of public involvement are not adequate.

Stesthat can use sediment products and productsthat can be sold must be found and involved very
early.

Plansfor ocean dumping arewasteful, plansfor CADs and CDFs are not the safest alter native and
should be rethought in order to balance them beneficial uses, full costs, environmental issues, with
mor e public choice.

Time and money must be allowed to find out what is best to do, so all can do their best.

A change of mind-set is needed to allow for beat solutions,, to:
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A. Prevent irreversible solutions that will be outdated quickly.
B. Select best alternatives, based on full public awareness.
C. Flexible planning that can include better ways as they emerge.

The science and technol ogy of sediment management isquickly emer ging. Someadvancesoccurring
in sediment use that should be incorporated into Harbor Plans are:

Lower cost, low-tech processesthat yield useful practical products. Clean sediment productsappear
to be:
a) cost effective compared to conventional materials

b) yield productsthat can be engineered to do a better job than conventional materials,
create jobs, beautify, and help in port development cost and pride.

Other advances emerging are:
a) Decontamination technologies at lower cost (ports and states are putting out RFPs
for no more than $35 cy)
b) Indications of job creation.

) Indications of profit from manufacturing.

Potential for inter esting, aesthetic applicationsthat areboth structurally sound and environmentally
safe.

Demonstrations are needed to expand the array of proven technologies and will continue to be
necessary for specific sites, uses and sediments. These can be a plus for sponsoring organizations,
because the public wants to know what will work and what will be safe.

Public understanding is not apparent. One-to-one interviews of citizens that offer questions that
both give public education and get public opinion is needed in order to get dynamic public
involvement that will lead to consensus and |ong-term cooper ation.

Problems with CDFs as the end of the plans for the dredged material:

They put the problem off of what to do with contaminated materials off to the future;

They fill up, and new ones must be built, unless the sedimentsare extracted and used beneficially;

Response: See theresponsesto each of the summary comments, included previoudy in this subsection.
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The Gloucester Dredged Materid Management Plan (DMMP) Draft Environmental Impact Report (DEIR)
was prepared for the Massachusetts Office of Coastal Zone Management (MCZM) and City of
Gloucester, MA under the direction of:

Deerin Babb-Brott, Project M anager
MCZM - Dredging Coordinator

Tony Wilbur - Assistant Project Manager
MCZM - Ecologist
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Maguire Group Inc.
225 Foxborough Boulevard
Foxborough, MA 02035

Robert H. Wardwell, AICP - Project Director
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