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EXECUTIVE SUMMARY

A monitoring survey was conducted in September 2020 at the Cape Arundel Disposal
Site (CADS) (theige) as part of the Disposal Area Monitoring System (DAMOS) Program
The 2020 survey consisted ohgdroacoustic (multibeam bathymetry, side scan sonar, and
backscatter) survegediment grab samiplg, and an underwater video survey at locations in
CADS and in the associated reference areas

After a period of temporary closuas an alternative dredged material disposal site
CADS was reopened by Congressional actioB0d4 for a period of five years which was
then extended unt81 December 2021 by America’s Water Infrastructure Act of 2&li&ce
reopening in 2014, approxiredy 69,167 cubic metersnf) (90,468 cubic yards/fF]) of
dredged material has been placed at itiee s

The multibeam bathymetric survey was conducted o&€i0aneter(m) x 500 m area
that covered the entire si@mdovertwo 300 m x 300 m aredbkat covered each of the two
reference aread he results of the 2020 acoustic survey were used to characterize the
seafloor topography and surficial features over iteeasd reference areabhe bathymetric
data indicated that thea@or within CADS displayed an irregular topography, with areas of
rocky outcrops interspersed with uniform, soft sediment baBiesth difference calculations
performed between th@evious survey in 2013 and the 2020 bathymetric data identified the
formation of a 175 m widdredged material disposal mound in the northeastern corner of the
site which rises approximately 1.6 m above the ambienlogeaf

Results of the sediment grab sampling survey were used to assess benthic community
recovery and tovaluatesediment qualitpt CADSby compaing the site concentrations to
reference area concentrations aagional sediment quality guidelines (SQASDAA
Effects Range Low [ER] and Effects Range Median [ER]). Sediment grabs were
collected from six locations within the active portion of CADS and from six locations within
the reference areathe £diment grab samg$ were analyzed for grain size, total organic
carbon TOC), polychlorinated biphenyl$2CB9, polycyclic aromatic hydrocarbonBAHS),
pesticides, total metaland benthic community structur®urficial grain sizeesults were
consistent across the site and reference areas; samples were composed of a mix of silt and
sand with trace gravelt some station€hemical analyses of the sedimhehowed generally
low levels for all analytes at the site and reference areas with concentrations below or only
slightly above the ER at all stations The benthic community at CADS was dominated by
species assigned to the subsurface deposit feedplgdrguild and showed resulting
abundances whicimdicate a community trending toward a state of recoviemgunderwater
video survey results provided additional correlating information about the seafloor and
epifauna within theige and the WREF referea area.

The September 2020 monitoring survey provided an assessment of seafloor
topography, sediment quality, and benthic recovery at CADS after the placement of

Vii



EXECUTIVE SUMMARY (CONTINUED)

approximately 70,000 #of dredged material since the last survey in 2013. Based on the
results of the hydroacoustic survey and sedimeati gampling, recenlredged material
deposits at CADS are limited tbe northeast corner of thiges with sediment quality and
benthic conditions that are comparable to the reference aitsase results, and the expected
closure of the site in December 2021, indicate that the managstregrgy at CADS can

shift to a longiermmonitoring program to ensure that the site remains stable and continues
to progress towards full benthic recovery after closure.

viii
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1.0 INTRODUCTION

A monitoring survey was conducted at the Cape Arundel DisposalCH@Sg) (the
site) in September 2020 as part of the United StAtesy Corps of Engineers (USACE)
New England District (NAE) Dispos&rea Monitoring System (DAMOSyrogram.
DAMOS is a comprehensive monitoring and management program designed and conducted
to address environmental concerns surrounding the placement of dredged material at aquatic
disposal sites throughout the New England region. An introduction to the DAMOS Program
and CADS including a brief description of previous dredged material disposal and site
monitoring activities, is provided below, along with a dgstarn of the study objectives for
the 2020 monitoring survey.

The remainder of 1B report includes an overview of the methods used to collect and
analyze the survey data summary of the results, a discussion of the 2020 survey results in
comparison to previous findings, conclusions and recommendations for future site
management and monitoring, and a list of references cited in the document.

1.1 Overview of the DAMOS Program

The DAMOS pogram katures ai¢redmanagementnotocol designed to ensutteat
any pdential adderse envonmental impacts associated with dredged material disposal
promptly identified and addressed (Germanale1994. Forover 40 ears, the DAMOS
Program hasatlected ad evaluated dredged aterial disposadite data throughoutNew
England. Based on thedda, pattern®f phydcal, chemical, and biologicaésponsesf
seafloorenvironmentgo dredged materiglacementctivity havebeen documented
(Fredetteand French 2004

DAMOS monitoring surveydall into two generatategoriesconfirmatory studies
and focused studies. Theta collected ad evaluated during theseidiesprovide answersto
strategic qustionsin deermining nextstepsin thedisposalkite managemenprocess.
DAMOS montoring results giide tre management of idposal activities teexisting ges,
supportplanning foruseof futuresites, and evaluate the longiin status of historical sites
(Wolf etal. 2013.

Confirmatory studies amesigned to teshypothesegelated to expected physicaid
ecologicalresponseaternsfollowing placemenof dredged materiabn theseafloorat
establishedactive disposal sitesSeverakurvey techniquesre employed in ordeto
characterize @&rdged naterialplacement Sequentiabcousticmonitoring surveygincluding
bathymetric ad acoustic lackscatter masurementsnal sde-scan snar) ae nmade 0
characterizéhe heightand spread ofliscretedredged materialepositsor moundscreated at
open watesites as well as theaccumulation/consolidation afredged materiahto confined
aquatic dsposal ells. Sedimentprofile imaging (SPland plan-view(PV) imaging surveys

Monitoring Survey at the Cape Arundel Disposal Site (CADS) September 2020
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are often included in confirmatory surveys to provide further physical cieaization of the
material and to support evaluation of seafloor (benthic) habitat and recovery over time.

Focused studies are periodically undertaken within the DAMOS Program to evaluate
candidate sites, for baseline surveys at new sites, to evaluetigertastorical disposalites,
and to contribute to the development of dredged material placement, capping techniques, and
management planning. Focused DAMOS monitoring surveys often feature additional types
of data collection activities as deemed appadp to achieve specific survey objectives, such
as grab sampling of sediment for chemical, physical, and biological analysis, sub-bottom
profiling, sediment coring, towed video, or video collection via a remotely operated vehicle
(ROV).

The survey discussed herein included elements of both a confirmatory survey and a
focused study. The confirmatory survey employed the use of hydroacoustic survey
technigues to monitor the distributionrecently placed dredged materialfocused
sediment grab sampling survey was condutbeghin information on the chemical
composition and benthic community structure of newly placed dredgéetial at the sitdn
addition, a towedideo survey was conducted to provide qualitative information about the
seafloor habitat within thdate and reference areas.

1.2 Introduction to the Cape Arundel Disposal Site

CADS is located approximately 5.0 kilometeksn) (2.7 rautical miles hmi]) south-
southeatsof Cape Arundel, Maine andsidefined a a 457meter (M (1,500-foot[ft])
diameter circle, centered at 43° 17.805' N, ZD2L70' W in the NortAmerican Datum of
1983 (NAD 83) (Figure 1-1).

In 1985 QADS was first selectedsam dternative dedged meerial dsposal ge by
USACE unde Section 103{) of the Marine Rotection, Rsearch, andaéctuaries At
(MPRSA); although someecords indicat¢hat the site may have receiver@dged material
as early ashe 1930gUSEPA, 2019 The sitereceived periodic use during traslection
period (1985 — 2010) when approximately 864,000cuigiters (m°) (1,130,000 cubic grds
[yd®]) of dredged materialwas daced primarily withirthe entral prtion o the ste.
Through Congressiohkegislation (Public law 113-76) the ge was reopened in 20141 a
period offive yars which wa then extended until 31ebember @21 byAmerica’s Water
Infrastructue Act of 2018 (Publc Law 115270).

Water apthswithin CADS range from 30n (B ft) to 42 m (138t) and he topography is
complexwith areasof steep shpe dhanges and rocky ledges. Adining 1,000 m (3,281 ft)
long by 50 to 250 m (164 to 82Q fwide rough uns through the centrportion of the site
which increases idepth towards the northerand souther site lundaries and decreases in
depth toward thavestern and southeastesiteboundariefUSEPA, 2019 Resultsof
previous acoustic surye have described hdrod outcrops anddges in he shallower @as

Monitoring Survey at the Cape Arundel Disposal Site (CADS) September 2020
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that border the trough and the presaigelatively sofisediment withirthe deepebasinsof

thetrough GAIC, 1991).
1.3 Previous Surveys at CADS

A summary oimonitoring surveyst CADS ispresented ifable 1-1. Mostecently,
in August 0f2013, he DAMOSProgramconducted a&ombined confirmatory and focused
survey ofthesite. Although Q\DS was d¢osed athetime of thesurvey, the ge was active
until 2010 aad wasbeing considered fopotentialreopening. Th013 survey included a
hydroaoustic survey to characterittee seafloortopography and &PI/PVimaging survey
to characteriz¢éhe surficial features anatassess benthi@covery In addition, a
reconnaissance surveyasronducted to charactegzhe seaflooconditionsof an area® the
east ® CADS for potential disposasite considerationral to assesg@as ear he «isting
site with SPI/PVfor use & potentiareference eeas.

Bathymetric arvey data collected within&DS in 2013 yielded depththat anged
from 30 to 50 m (98 to 164 fwyithin the site, with areasf steep slopeand rocky ledges
(Figurel-2). Theexpanded survey area to the edsSTADS displayedsimilar depth ranges
and topographysatheste. A depth dfference aalysis wa conducted using the 1997 and
2013 bathymetrisurveyswhich revealed evidenad 0.5 to 1.5 n{1.6 to 5.0 ft)of dredged
material accumulation primariiy thedeepersdt-bottom areaurrounding the rocky
outcropsnear the center dhe site (Hickey et al. 2014).

Acoustic backscatteratia stimatedthe £diment éxture hroughout he site o be
hardersurfaces fock) in the $allower aeas ad fter dimentsm the deeperraas éng
the central trough. Evidenod dredged materigblacementn the acousc backscatter dta
confirmed pacemenin the eeper, sft sediment aeas éthesite. Fltered kackscatter rad
side-scan sonanosaicsconfirmed thepaternsof shallower/rocky and deeper/ssidiment
surfaceghroughouthesite.

The 2013 PI/PV surve was conductedad assess thehgsical eatures oftte surficial
sedimentnd thestatusof benthic recolonization within thelisposakite. Two proposed
reference @eas, EREFand WREF (initially referred to a NREF), and thexpanded
hydroacoustic studyarea wee dso included in the 2013F3/PV effort. Dueto thehard-
bottomnaure of much of the study areacamerapenetration wa variable ad/or rot
achieved at somlecations, resulting in many indeterminate results, though successful
images indicated secovered benthicommunity throughouthe study aregHickey etal.
2014).

1.4 Recent Dredged Material Disposal Activity

Since Congressional legislation reopened the site in 2014, CADS has received 69,167
m? (90,468 yd) of dredged material from the York Harbor Federal Navigation Project
(FNP), Cape Porpoise FNP, and several fealeral dredging projects in southern Maine
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(Table 1-2). Dredged material was placed inraadled manner on the seafloorinparily in
the deep trough in theortheastermquadrant othesite. A summary ofecentdisposal
activity is preserted inTable 1-2, depicttin Figurel-3, and individual disposatse
presented in AppenxliB.

1.5 2020Study Objectives

The 2020 survey was designed with both confirmatory and focused DAMOS survey
elements to meehe following objectives:

x Objective 1: Characterize the seaflémpography and surficial features over the site
and reference areas (WREF and EREF) by completing a hydroacusty.

x Objective 2:Characterize the surficial sediment quality and benthic community status
of the site and reference areas through the collection of video footagedinten
grabsampledor chemical physical, and biological analgs
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Table 1-1.

Previous Surveys &&ADS

Bathymetric
Survey Area No. SPI DAMOS
Year Survey Type (mxm) Stations Other Citation Contribution No.
1985 Monitoring - - - SAIC, 1987 -
1987 Monitoring 600 x 1200 51 - SAIC, 1990 67
. 600 x 1400,
1990 Monitoring 600 X 600 - - SAIC, 1991 82
1997 Monitoring - unpublished -
Monitoring,
reference area .
. S 600 x 600, . , Hickey et al.,
2013 mvestlggtlor,l and 600 x 1000 30 PV-imaging 2014 DR-201301
reconnaissance for

potential site
expansion
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Table 1-2.

Summary of Recent Disposals at CADS

Volume Volume
Project Disposal Year (m?3) (ydd)
ArundelYacht Club 2016 3,879 5,074
Kennebunkport Marina 2016 1,537 2,010
Town of Kennebunkport 2016 841 1,100
Yachtsman Lodge and Marina 2016 3,670 4,800
York HarborFNP 2017 12,349 16,152
Kennebunk, ME Chester Homer 2018 274 359
Kennebunk, ME- JohnRinaldi 2018 470 615
Kennebunk, ME- Melissa Winstanly 2018 675 883
York HarborFNP 2018 13,233 17,308
Cape Porpoise Harb&NP 2019 27,756 36,304
York HarborMarine Service 2019 3,551 4,644
Kennebunk, ME- John Rinaldi 2019 932 1,219
Total 69,167 90,468
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Figure 1-1. Location of the Cape ArundBisposal Site CADS) and associated reference areas
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2.0 METHODS

AECOM and CREnvironmental, IndCR) conductedhe September 2020 surveys
CADS. Alpha Analytical ®rvices Alpha) (WestboroughMassachusett$4A]), Katahdin
Analytical Services(Katahdin)(Scarborough, MainpME]), and GeoTesting Express (GTX)
(Acton, MA) performedthe £diment chemistry and@n sze analysesThe AECOM
Benthic Lalboratory Pocasset, M) performed thesorting and identification ainfaunal
organismgrom the sedimentsamplesobtainad during thesurvey. The aoustic sirvey wa
conducted on 13 September 2020 to document reegmisalavithin CADS and to collect
updated eoustic dataset®f the wo reference eeas WREF and EREF) Sediment grab
samples wee collectel on 13 and 14 September 2026nf atotal of 12 locationssix
locationswithin CADS and liree locationsrbm each referenceraa To provideadditional
data b ad in the characterizationfdhe surficialsedimentqudity and benthiccommunity a
video survey wasonducted aftethe completion ofsediment grabdivities.

Thesurveyswere conducted aboard thB-ft Research Vessel (R/V) Jantiannah.
Field activties are summarized in Table 2-1 and an overwéthe methodsused to collect
andanalyze thesurvey data isprovided below Detailed $andard @erating Pocedures
(SOPs)or datacollection and processing are presented irptbgramQuality Assurance
Project Plan (QAPP) (AECOM, 2020a)dditionally, marineoperationsvereconducted in
accordane with the Accident Preventidgtian (APP) for Marin®peratiors Associated with
the DAMOS Program (AECOM, 2020b).

2.1 Navigation and On-Board Data Acquigtion

Navigation for the acoustic survey was accomplished using a Hemisph&@ovs
RealTime Kinematic(RTK) Global Positioning System (GPS) which received base station
correctiors through the Keynet Networked Transport of Radio Technical Commission for
Maritime ServicesRTCM) via Internet ProtocoINTRIP) broadcastHorizontal position
accuracy in fixed RTK mode was approximately 2 centimeters. grdyalantennae
Hemisphere VS110 differential GPS (DGPS) was available, if necessaaybackuprhe
GPS system was interfaced to a desktop computer running HYPACK hydrographic survey
software. HYPACK continually recorded vessel position and GPS satellite quality and
provided a steering display for the vessel captain to accurately maintain the position of the
vessel along prestablished survey transects and targétssel heading measurements were
provided by an IxBlue Octans lll fiber optic gyrocompass.

2.2 Acoustic Surveys

The multibeam survey included bathymetric, backscatter, andsadesonar data
cadlection. The bathymetric data provided measurements of water depth that, when
processed, were used to map the seafloor topography. The processed data can also be
compared with previous surveys to track changes in the size and location of seafloor features.
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This technique is the primary tool in the DAMOS Program for mapping the distribution of
dredged material at disposétkes. Backscatter and sieican sonar data provided images that
supported characterization of surface sediment texture and roughndsef Baese acoustic

data types is useful for assessing dredged material placement and surface sediment features.

Bathymetry, Backscatter, and SideScan Data Collection

The2020 acoustic survey @ADS wasconducted on 13 Septem#20 aboard the
R/V Jame Hannah. Thébahymetricsurvey wasconducted within a 3Dm x 500 marea
over theentirefootprintof CADS andwo 300 m x 300 nsquaresovering theassociated
reference areggigure2-1). Aoustic backscatter data (beam tinegiss) and sideesin
sonar magerywere mllected in conjunction with thieahymetricsurvey. Theacoustic
survey included #otal of 29 survey lines ovénethree surveye areas, gaced
approximately 50-70 rgpat and oriented in a north-south directiddrosslines were spaced
approximately 200 nand 150 m apart overADS and thetwo reference @eas, espectively
Over he WREF ste, three cosslineswererun within thecentralportion of the site spaced
atapproximately 25 napart a part of theQA process. @ss-Ines were oriented in\aest-

east directionKigure2-1).

Data hyers generated by tlservey included bathymetric, acoushieckscatter, and
side-scan sonand werecollected using a R2Sonic 2022 broadbd multibeamecho
soundei(MBES). This 200400 kilohertz(kHz) systemforms up to 25@.- to 2-degreebeams
(frequency dependentstributed equiangularly aquidistantly acrosa 10-to 160degree
swath Forthis survey, afrequency of 230 kHand pulsdength of0.075millisecond (msec)
were ®lected tanaximize the resolution & bathymetric @ta wthout compromising t@
quality of acoustic backscatterath TheMBEStransducewasmounted amidshipt the
portrail of thesurvey vesselisng ahigh-strength adjustabloom The gimary GFS
anteanawasmounted atop th&ransduceboom. The ransducer epth elow the wger
surface(draft) and antenn&eght werecheckeal and recorded dhe beginning and end of
dataacquisition, and drafivasconfirmed using thébarcheck” method.

An IxBlue OctansV motionreference nit (MRU) and heading senswaas nterfaced
to theMBEStopsideprocessornd to theacquisition computer. iecise inearoffsets
between thtMRU and MBESwererecorded and applied during acquisition. Depth and
backscatter dataeve ynchronized using pulse psgcond (PPSliming and transmitted to
the HYPACK MAX ® acquisition computeria Ethernetcommunications. &ch alibration
testswereconducted beforand during thesurvey to allowcomputationof angularoffsets
betweentte MBES systentomponents.

Thesydem wascalibrated forlocalwatermassspeed ofsound by performing sound
velocity profile(SVP) castsat frequentntervalsthroughouthe survey day using an AML,
Inc. MinosXsound velocity profiler.
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Bathymetric Data Processg

Bathymetric data were processed using HYPACK HYSWEs&d#tware Processing
components are described below and included:

x Adjustment of data for tidal elevatidluctuations

x Correction of ray bending (refraction) due to density variations in the water golumn

x Removal of spurious points associated with water column interference or system
errors

x Development of a grid surface representing depth solutions;

Statistical estimation of sounding solution uncertaiatyd

x Generation of data visualization products.

X

Tidal adjustments were accomplished using RTK GPS verified against tide da@fa usi
records oldined fom the National CceanicandAtmospheric Asociation’s NOAA) Seavey
Island TideStation (#8419870). fie mean dfference etween RK and NOAA Tide $ation
data wa 0.05 m. Correction asounding depth and position (ranged azimuth)or
refraction dudo watercolumn stratification wasonducted using seriesof four sound-
velocity profilesacquired by thesurvey team. @ta atifacts asociated wh refraction
remain n thebathymetric arface nodel d a relatively ine sale(generally €ss han 5 6 10
cm) relativeto thesurvey depth.

Bathymetric data we filtered to acept only beamsafling within an angular limit of
60° to minimize refractionartifacts. Spurioussounding solutionsvererejected based on the
careful &aminationof data a1 asweepspecific lasis.

TheR2Sonics 2022 BES gystem wa operated 5230 kHz At thisfrequency, the
system hsa published beanwidth of 1.85° Assuming an averagarvey arealepth of37.5
m (123 ft) and anaximumbeamangle of60°, theaveragedimensionf the beamfootprint
mid-swath wa 1.7m x 2.4 mresulting in an approximately 4.2*footprint. Data wee
reduced to aell (grid) size d 3.0 mx 3.0 m acknowledging fineresolution in shallow
portionsof the survey areand thesystem’sfine rangeresolution while accommodating
beampostion uncertainty. Thislaareduction wasccomplished by calculating and
exporting theaverageelevation fo each cell immccordance with USACE recommendations
(USACE, 2013).

Statistical aalysis 0f2020 athymetric data, as summarized on Tab displays
negligble tide bias (-0.02 jnand a mean vertical uncertaintyb69 m,lower than the
valuesrecommended by SACE (2013) or NOAAOrder 1A (2015). Wcertainty was dven
by thesteep slopesf ledgeoutcropsrelativeto thebeamfootprintratherthan systematic
errors orbiases.

Reducedlata werexported in American Standard Cofie Information Interchange
(ASCII) textformatwith fieldsfor Easting, Northing, and ¥an lowerLow Water MLLW )
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elevation in metersAll data were projected to the Maine W&sate Plane, NAD 83 (metric)
A variety of data visualizations were generated using a t@nbn of ESRI ArcMap and
Golden Software Surfer programs. Visualizations and data products included:

x ASCII data filesof all processed soundings including MLLW depths and elevations;

x Contours of seabed elevatidsOfcm and 1.0n intervals) in a geospatial data file
format suitable for plotting using geographic information system (GIS) and computer-
aided design software;

x Three-Dmensional surface maps of the seabed created usingrieal exaggeration
and artificial illumination to highlight finescale €atures not visible on contour layers
delivered in grid and tagged image file (TIF) formats, and

X An acoustic relief map of the survey area created usinge@tical exaggeration,
delivered in georeferenced TIF format.

Backscatter Data Processing

Backscatter data were extracted from cleaned MBES TruePix formatted files and then
used to provide an estimation of surface sediment texture based on seabed surface roughness.
Mosaics of backscatter data were created using HYPACK’s implementation of GeoCoder
software developed by scientists at the University of New Hampshire’s NOAA Center for
Coastal and Ocean Mapping (UNH/NOAA CCQM)seamless mosaic of unfiltered
backscatter data was developed and exported in grayscale TIF format usinga 2.0 mx 2.0 m
pixel resolution. Backscatter data were also exported in ASCII format with fields for Easting,
Northing, and backscatter decibel (dB). These data were converteddd@mat a
Gaussian filter was applied to the grid to minimize nadir artifacts, and the filtered data were
used to map backscatter values on a 2 m x 2 m grid. The grid was exported in ESRI binary
gridded file format (GRD) to facilitate comparison witther data layers.

Side-Scan Sonar Data Processing

Sidesscan sonar data were processed using Chesapeake Technology, Inc. Sonar Wiz
software to generate a database of images that maximized both textural information and
structural detail. Data were processed using gain adjustment methods to minimize nadir
artifacts and facilitate visualization of fine seabed structi8eamless mosaics of sidean
sonar data were developed using SonarWiz and exported in grayscale TIF format using a
resolution of 0.14 m per pixeData for each sonar file were exported as individual TIF
iImages to allow detailed inspection using GIS software.

Acoustic Data Analysis

Bathymetric data were analyzed to document the distribution of dredged material at
CADS and to evaluate changes in seafloor topography in comparison with previous surveys.
The processed bathymetric grids were converted to rasters and bathymetric contour lines
were generated and displayed using GIS.
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GIS was also used to calculate depth difference grids between the previous 2013
survey and the 2020 bathymetric data$ée depth difference grid was calculated by
subtracting the 2013 survey depth estimates from the 2020 survey depth estimates at each
point throughout the grid. The resulting depth differences were contoured and displayed
using GIS. The mean difference on the depth difference grid was -15cm, which is likely
associated with the use of RTK for tides vs. historic use of remote NOAA stations, and a
more precise beam angle in the 2020 dataset. Based on this difference 0.15m was added to
the processed depth difference grid to account for the bias.

The backscatter mosaics and filtered backscatter grids were combined with acoustic
relief models in GIS to facilitate visualization of the relationships between acoustic datasets
This was done by rendering images and color-coded grids with sufficient transparency to
allow the threedimensional acoustic relief model to be visible underneath.

2.3 Sediment Sampling

Sediment grab samples were collected for grain size anatheisical analysis, and
benthic infaunal community analysis on 13 and 14 September 2020 aboard the R/V Jamie
Hannah. Target sampling locations were selected prior to the survey and pre-programmed
into the on-board navigation system. The survey vessgated within a 10 m radius of the
selected target sampling locations prior to deploying the sediment grab sampling equipment
over the side of the vessel, in some instances, due to the rocky nature of the suraeyg area
inability to find soft sediment, samples were collected outside of the proposed 10 m radius.
Samples were collected from six stations within CADS and from six stations within the
reference areas: three within EREF and three within WRERal £diment grab sampling
locations are depietl on Figure 2-2, and sample collection coordinates are presented in
Table 23.

Sediment Sample Collection — Chemistry

Sampledor sediment biemistry wee ollected using a.Q square rater (n?) grab
sampler Upon collection, sedimemtasbroughtaboard thevesselto be visually inspected
andgenerally describedncluding color, texture, genergiain sizeobservations, and
additional itemssuch a®dorand surfacdiota. Descriptions wee recorded in theledicated
project field logbook.

After a generatlescription ofthegrab wasecorded and any overlang water
siphoned off, thentire contentsof thegrab wasputinto adecontaminated stainlesteel
bowl and thoroughly homogenized. Sedimarasthen placed in preleaned assware
appropriatdor each equiredanalysis Priorto sealing théids to theglasscontainers, they
were wiped with clean paper towels and subsequeatigled. 8mplecortainer sizes,
preservation requirements, and holding tirmesdetailed in the progral@APP(AECOM,
2020a). tween samples, the grab samplers, spoons, andasyethoroughly
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decontaminated with a ngghosphate detergent and then rinsed witiodezed wateiprior
to re-deployment.

Analytical chemistry samples were stored on ice and transferred undeothain
custody via courier to their respective laboratories

Sediment Sample Collection — Benthic

Samples for benthic community structure and taxonomic analysis were collected
using a 0.04 mTed Young grab sampler. After retrieving the samples from the seafloor,
they were taken onboard and general notes were made regarding the penetration of the grab
sampler, general sediment characteristics, and presence oFodeach sample, the entire
contents of the grab sampler were removed and washed inaneScleliter (2.5 gallon)
plastic bucket and rinsed through a 0.5 millimeter (mm) (@@on) mesh sievelhe
material retained on the sieve was then placed into an appropriate sample container and
preserved with 10% formalin buffered with sodium borate. Samples were transported by
AECOM staff to the AECOMbenthic laboratory in Pocasset, MA under chain-of-custody.

2.4 Underwater Video Survey

After thecompletion of grab sampling on 14 September 2020, underwvialeso
footagewas taken bythe <ientific cew aboardhe RV Jamie Hanah Video data were
collected along threansectsising avideo gabsystemconsisting ofaTed Young 0.1 rh
modified Van Veen grab sampler, stability fin, camera, and bggatketgFigure2-3). The
video systemincluded an Outland Technologi€®TI) high-definition colorvideo camera
and two wideangle lightemitting dode (ED) video lightswith variableoutput control. The
OTI video @amera wa @abled b an OTI-1080 HDDVR recorderand high-resolution
daylightmonitor at the surface. Thevideo systemvasdeployed and towed clode the
seafloorto capturdootageof the substrateand epifauna. @e transects waaken throughout
the CADS area(crossing ovegrab sampling stationSADS 1, 2 and 3), running frotime
northwestern arner bward he @nterof thesite. Two transects we taken athe WREF
area — onalong the southwestern-southern portion thie site (crossing through grab
sampling statioWREF-3)and thesecond in the northeastern corner, trailing outside the
survey boundary. Meo transects are displayed in Figure 2-4.

2.5 Laboratory Analysis
Sediment Chemistry Samples

The sediment samples were analyZor grain size, total organic carbon (TQC)
metals (arsenic [As], cadmium [Cd], chromium [Cr], copper [Cu], lead [Pb], mercury [Hg],
nickel [Ni], and zinc [Zn]), pesticides, polycyclic aromatic hydrocarb&#ss), and
polychlorinated biphenyls (PCBs). Analytical samples were analyzed by Alpha for TOC,
metals, pesticides, and PCBs, by Katahdin for PAHs, and by GeoTesting for grain size. Table
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2-4 includesa summary ofthelaboratory analyticavork and AppendixC presentsll
analytical results

A routineset of qudity control (QC) sampleswascollected, including onéeld
duplicate(FD) and one matrix spike/matrix spikkiplicate(MS/MSD) for the
aforementioned analyses.riisateblank wascollected fromthe sedimentgrab sampling and
processing equipmeahd wasanalyzed to provida qudity check ofdecontamination
procedures. Alkampleswereextracted and analyzed within thelding timesfor the
analytes mantionedabove.

Forthemetals, pesticides AH, and PCB analyses, standard QC proceasrincluded
analysisof amethod blank (MB)ynd alaboratory controsample(LCS) in orderto evaluate
the acuracyof the datasetror TOC, dl samples wee analyzedin duplicate gr thhe method
requirementsnd the QC samplesncluded @B and LCS.

Analytical methodsapplied within thisstudy areconsistenwith thoseprescribed in
the Regionallmplementation ManugRIM) thatprovidesguidancéeor testing dredged
material (USEPA and USACE, 2004).

Benthic Biology Laboratory Processing

After 48 hours of collection, but within the holding time of 10 days, benthic samples
were transferred out of the formalin, rinsed on a BO¢ron sieve with freshwater, and
preserved in an 80% ethanol solution. To facilitate the sorting process, the samples were
stained in a solution of Rose Bengal, a biological stain that adds color to proteinaceous
tissue Benthic infaunal samples were sorted using a dissecting microscope to identify major
taxonomic categories, such as Polychaeta to family level and Arthropoda, Mollusca, and
Echinodermata to class level.

Following sorting, individual species were identified to the lowest practical
taxonomic level (LPTL), typically species, and enumerated. The final dataset excluded taxa
such as unidentifiable juveniles and indeterminate or damaged specimens that could not be
identified to the species level, as well as epifauna, shellborers, and pafgjessms such
as meiofaunag(g., Nematoda, Harpacticoida, and Ostracoda), planktonic fauna, and colonial
epifauna were neither identified nor included in the raw data files. Data were recorded on
projectspecific datasheets and entered into an EXareadsheeThe data were carefully
inspected, and a final dataset was produEed statistical community analysis, taxa such as
juveniles and indeterminate specimens were excluded from the dataset, however, these
individuals were included in total abundance data.

2.5.2.1 Benthic Laboratory QA/QC analysis

To ensure sample quality, a standard QA/QC procedure was folléw®htch
Listing Sheet” wa prepared for each sorter in which samples sorted by the individual were
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identified in batches of tenOnce a batch was sorted, a sample was selected using a random
number generator. The selected sample was then re-sorted by a senior lab member. Any
organisms found in the sample residue during theorewere removed, enumerated,

identified, and added to the sample vials. This process was completed for 10% of the
sampleslf the number of organisms found within thes@ted sample was greater th&%/4dl

of the total abundance, corrective action would be taken — guidance would be provided to the
sorter on how to improve and the sorter would be instructeddortesamples from the

batch. Samples that were selected for the QA/QC process passed and no corrective action
was necessary.

2.6 Data Analysis
Sediment Chemistry Analysis

Totd PAHSs (the am of the 18 PAH @mpounds aalyzeal) and totaDDx (the sim of
4,4’ -dichlorodiphenyldichloroethree [DDD], 44’-dichlorodiphenyldichloroethylee [DDE],
and 4,4’-dchlorodiphenyltrichloroethae [DDT]) wee calculated sing onehalf the method
detection limit MDL) for individual analytes hat wee recorded a ron-detect ad then
totals wee sammed Total RCBs were calculatedsghe sim of he 18 NOAA ongeners
multiplied by two, wih non-detectsncluded a onehalf of the MDL. Individud compounds
that were recorded as noetdct are presented as oraflof the MDL, as specified within
the QAPP (AECOM2020a).

Chemistry resuft rom the survey ae wmparel to nationhsediment gality
guidelines 6QGs) These YGs wee cerivedusing a étabaseltat ®@mpiles éta fom
multiple studies and investigators and contgased sedimerthemistry and bioassay data
(Long and Morgan, 1991; Long &t 1995. From these data, th&0" and 50" percentileof
the dfect values was identifiedf each tiemical d interest The o guidane vdues usd
for comparative prposes krein gffects ange bw [ER-L] and dfects imnge nedian ER-

M]) are intended ¢ delineateliree oncentratiormanges ér a pecific dhemical The
concentratios kelowthe BR-L (10" percentile) alue epresent a mimal dfects mange rare
to cause dverse fects. Concentratins dove the ER-L but bdow the ERM (between 0"
and 50" percentile) reesent a possible adverse effects range, and concentiahions the
ER-M (>50" percentileyepresent a probabédfects range (Long et al., 1995hd& screening
values ued within ths repot are intended to prode a geerd scale of £diment
contaminationdvels ad ae a ugful tool in providing a primary ssessment ohe naure of
sedimat contamination combined with technidgudgement, resedrcand he gpropriate
field and laboratory procedures, SQ€s providamportantinformation toassist wih
sediment characterization and risk assessments (Kwok, et. al., 2014).

Benthic Infaunal Community Analysis

The PRIMER E (v.7) statistical package was used to calculate diversity indices,
including ShannoWeiner diversityindex (H3, Pielou’s evenness value ¥Jand Logseries
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Fisher’s alpha (Clarke and Gorley, 200%hannon-Winer’s index (H ¢) is based on
information theory and e mostwidely used diversity index among bentkaologists.
Shannon’s index assumes that individuals are randomly sampled from an infinitely large
population and that the total number pésies are present in the sample obtailéth(m

and Dorris, 1968; iBlou, 1975; Migurran 1988). Né&her assumipon correctly describes the
environmental sample®ltected in magt marinebenthic programs therefore, it is imprtant

to includeadditionalmetricsto asses#or benthic community structure. Pieloua/enness
index (Jy expresses H relativéo the maimum valuethat He can obtaiwhen the numbeof
speciesn thesample is perfectlyven (JJWVFRQVWUDLQHG E.HN[2ssweply DQG
distributed species are in a communihg tower the value of J . LogrigsFisher'salpha
(Fisher's .) model of species abundanéesher ¢ al., 1943) has also been widely used and
is considered to belzetterindex for discriminating diversity amongrsples withsubtly
differentcharacteristicen community strature(Taylor, 1978. Fsher’s . is a measure of
diversity tha is calculatedd be independentf samplesize and doesot assume, a H «G R/H
that the tadl number opecies is ggsent within tb sample dtained

A speciesarea arve wa generatedd evaluate he success osampling thethree
areag CADS and wo reference sitg@gelativeto thenumberof speciesdentified pemumber
of samples collectedl hecumulativespeciescountshould increasavith the number of
samples allected until an asympto{plateau)sreached indicating w likelihood of
finding additionalspecieswith increased sampling effortRPIMER was also usdto
calculatethe Bray-Curtis Smilarity matrix and to perform a Princip@omponent#nalysis
(PCA) to discern patterrd community structur@among thestationssampled. hese
multivariate andunivariate netrics wereused b test the hypothesteat CADS and the
referenceareas haveaimilar infaunal community ssemblages

Benthic Infaunal Trophic Groupings

To further evaluate the species composition of CA&I&tive to the reference areas,
the species identified were assigned to one of six trophic groupings (feeding modes):
1. omnivoresscavenges; 2. subsurface deposit feedg3. interface feedsr4. suspensn
feedes; 5. surface deposit feedes 6. predators. Tropic grouping assignments were
referenced to Pollock, 1998 and QA’d by a qualified benthic ecologist.

Underwater Video Survey Data Analysis

The underwater video footageawanalyzed at the AECOM benthic.|dlhe video
transects were viewed in slow motion so a comprehensive one-second interval analysis could
be completedData ecorded from the video analysis included: location coordinates, time of
recording, substrate type, sample area associated with the recording, and any other relevant
commentssuch as camera quality or biota identifidta were recorded ian Excel™ data
sheetandscreenshots were taken throughout the footage to display any biota of interest and
to depict the general area substrate (Appendix E).
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Table 2-1.

September 2020 CADBeld Activities Summary

Survey Date Summary

Bathymetric, Backscatter, and Si8ean Sonar
CADS: 500 x 500 m
Bathymetry 13 September 2020 Reference Areas: 300 x 300
Lines: 29 total
Spacing: 500 m

Total Stations: 12
13 and 14 September 2020 CADS: 6
Reference Areas: 6 (3 per area)
Three transects conducted across CADS (1) al
WREF (2)

Sediment Grab
Sampling

Video Survey 14 September 2020
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Table 2-2.
Acoustic Crosd.ine Comparison Results

+/- Beam Angle Limit Max Outlier Mean Diff Std Dev  95% Confidence

0 4.53 0.08 0.33 0.66
5 6.08 0.08 0.29 0.58
10 6.33 0.07 0.33 0.65
15 6.33 0.04 0.29 0.56
20 6.26 0.01 0.37 0.72
25 6.90 0.02 0.29 0.57
30 6.56 0.02 0.33 0.65
35 6.56 -0.03 0.34 0.68
40 6.56 -0.09 0.34 0.67
45 4.82 -0.07 0.42 0.82
50 4.82 -0.08 0.39 0.76
55 4.43 -0.11 0.38 0.75
60 4.43 -0.15 0.48 0.93
Mean 5.71 -0.02 0.35 0.69

Notes:

1. Data accepted to-+#35-degrees from vertical based on field assessment of data quality.
2. Statistical summary based on average elevations within 3m x 3m cells.

3. Maximum outlier values representative of slopes on geological features.

4. Mean difference indicative of RTK GPS tidal uncertainty.
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Table 2-3.

CADS SedimeritBiology Grab Locationg(Actual)

Sediment Grab
(Physical and

Benthic Community

Station ID  Easting Northing Latitude (N) Longitude (W) Chemical) Structure Analysis
CADS Site

CADS-1a 876787.7 515430 43°17 817 -70°27.164’ X

CADS1b 8767810 51574.3 43°17.833’ -70°27.169’ X
CADS-2a 876771.4 51588.5 43°17.842 -70°27.176’ X
CADS-2b 876770.4 51583.4 43°17.839 -70°27.176’ X

CADS-3a 876788.1 51636.3 43°17.834 -70°27.164’ X

CADS3b 876770.4 51631.8 43°17.865’ -70°27.177 X
CADS4a 876871.6 51641.8 43°17.870’ -70°27.102’ X
CADS4b 876877.1 516519 43°17.876’ -70°27.098' X

CADS5a 876917.1 51592.6 43°17.844 -70°27.068’ X
CADS5b 8769225 51601.7 43°17.849 -70°27.064’ X

CADS-6a 876922.3 51555.6 43°17.824’ -70°27.064’ X

CADS6b 876932.2 51550.9 43°17.821° -70°27.057 X

Reference Areas

EREFla 878235.5 52549.1 43°18.363 -70°26.096 X
EREF1b 878267.1 52556.9 43°18.367 -70°26.072 X

EREFR2a 878147.1 52453.8 43°18.311 -70°26.161 X

EREF2b 878127.1 52455.6 43°18.312 -70°26.176 X
EREFR3a 878223.1 52379.8 43°18.271 -70°26.104 X
ERER3b 878222.9 52413.7 43°18.290 -70°26.108 X

WREF1la 8767618 52450.4 43°18.307 -70°27.185 X

WREFR1b 8767477 524549 43°18.309 -70°27.196 X
WREFR2a 876834.0 52407.2 43°18.283 -70°27.131 X
WREFR2b 8768432 52411.3 43°18.286 -70°27.1258 X

WREFR3a 876785.4 52338.2 43°18.248 -70°27.167 X

WREFR3b 876787.5 52334.2 43°18.244 -70°27.166 X

Notes

1. Grid coordinates are NAD_1983_ StatePlane_Maine_West FIPS 1802
2. Geographic coordinates are NAD83 decimal degrees
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Table 24.
Summary of Laboratory Analytical Work

Test Method
EPA Test Method No.

Sample Prep Analytical Instrumentation
Arsenic (As) 3050B 6020B ICP-MS
Cadmium (Cd) 3050B 6020B ICP-MS
Chromium (Cr) 3050B 6020B ICP-MS
Copper (Cu) 3050B 6020B ICP-MS
Lead (Pb) 3050B 6020B ICP-MS
Mercury (Hg) 7471B 7471B CVAA
Nickel (Ni) 3050B 6020B ICP-MS
Zinc (Zn) 3050B 6020B ICP-MS
Polynuclear Aromatic Hydrocarbons (PAH 3540C 8270D SIM GC/MS
Polychlorinated Biphenyls 3540C 8082A GC/MS
Pesticides 3540C 8081B GC/IMS
Total Organic CarbonT©C) - 9060A Carbonaceous analyzer
Grain Size ASTM D42263
Notes:

ICP-MS - Inductively Coupled Plasma Mass Spectrometer
CVAA - Cold Vapor Atomic Absorption
GC/MS- Gas Chromatographylass Spectrometry
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Figure 2-1. CADS and reference areas bathymetric survey boundariegaunstidracklines, September 2020.
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