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SECTION 6.0 - ENVIRONMENTAL CONSEQUENCES

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
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From Dredge From Dredge Wash Hampshlre
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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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Figure 6-4. Edimated turbidity plume and submerged aguatic vegetation, sdt marsh and intertidal mud
flats.
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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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