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Executive Summary
MARINE WATER QUALITY (CHAPTER 2.0)

The marine water quality component of the MEEMP ensures that site discharges are in compliance with
requirements outlined in the Type A Water License and satisfies PC Conditions No. 76, 87, 89 and 99(a). Water
quality samples are collected at four sampling stations in Milne Inlet downstream from the primary discharge point
(MP-05), as well as four sampling stations downstream from a second discharge point (MP-06) at Milne Port.
These receiving environment stations were distributed in a radial design up to 250 m from each discharge point to
monitor for potential changes in water quality due to site drainage and operational discharges, including iron ore
stockpile run-off.

In 2021, reported analytical results for water quality parameters (i.e., major ions, nutrients, metals, hydrocarbons,
and polycyclic aromatic hydrocarbons [PAHSs]) were generally within ranges observed during previous MEEMP
sampling programs (2015 to 2020), with no exceedances of CCME WQGs. Consistent with previous programs,
hydrocarbons and PAHs were not detected in the 2021 water samples. In fact, a substantial proportion of
parameters analyzed in the water samples from Milne Inlet were not detected at all in downstream sampling
stations.

Collectively, measured concentrations of parameters of potential concern (e.g., metals, nutrients, hydrocarbons)
were either not detected or were present at low concentrations, such that adverse impacts to the biota in the Milne
Inlet receiving environment are unlikely to occur. Increased iron deposition in the marine environment as a result
of Project activities is a primary interest for local Inuit. Given that CCME marine WQGs for iron have not been
developed, iron levels measured in water during 2021 were compared to measurements made during previous
MEEMP programs (2015 to 2020) to evaluate whether increases in production at Milne Port have led to
associated increases in iron concentrations. Analysis shows that iron concentrations have not increased over
time, despite production increases, and concentrations measured in 2021 water samples remain well within the
range of what has been detected previously.

Overall, results indicate that, to date, water discharged from the Milne Port operational site into the
marine receiving environment meets discharge requirements of the Water License and that parameters of
potential concern remain well below thresholds associated with potential harm of marine biota. Moving
forward, continued compliance monitoring for water quality is recommended.

MARINE SEDIMENT QUALITY (CHAPTER 3.0)

Sediment sampling in Milne Inlet is conducted to satisfy PC Conditions No. 83(a) and 99(a). After three
consecutive years of implementation, the joint radial benthic and sediment sampling program was not conducted
in 2021 commensurate with the lack of directional trends observed to date in sediment quality indicators.
Baffinland is committed to continued implementation of the full sampling program with an adjusted monitoring
frequency of every three years, which is consistent with routine environmental effects monitoring (EEM) programs
for other mining projects in Canada.

In 2021, sediment sampling effort focussed on station SW-2, a station west of the existing Ore Dock for which
anomalous patterns in sediment and benthic infaunal indicators were observed in 2020, specifically increased
sand content, decreased percent fines content and decreased species richness and species density values
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compared to other sampling stations along the West transect. The Marine Environmental Working Group (MEWG)
requested that Baffinland revisit this site in 2021 and investigate whether changes at this station could be Project-
related. This chapter therefore presents the results of targeted sampling completed in 2021 in comparison to
historical data collected at station SW-2.

In general, measured sediment quality parameters at SW-2 in 2021 were consistent with previous years’ results
with no exceedances of CCME sediment quality guidelines observed. However, sediment grain size results at
SW-2 indicate that the substrate in this area was subject to some level of physical disturbance during the

2020 shipping season. Propellor wash generated by tug-assisted ore carrier movements on the west side of the
Ore Dock during the 2020 shipping season is considered the most likely cause for this disturbance (i.e., scour
effects) given SW2'’s proximity to the Ore Dock. The observed change in sediment grain size distribution is likely
attributed to small-scale shifts in the position of bedforms formed under the propellor-generated currents, which
act to mobilize finer sediments resulting in coarsening of substrates. This area of disturbance due to propellor
wash is within the limits predicted in the original FEIS.

Overall, monitoring results remain within original FEIS predictions, which forecasted the potential for
minor and localized sediment disturbance associated with propellor wash, which is expected to stabilize
over time. We recommend continued targeted sampling in 2022 to further evaluate sediment grain size
variability in this area and potential changes in local sediment distribution due to ongoing shipping and
berthing activities at Milne Port.

BENTHIC INFAUNA (CHAPTER 4.0)

Benthic infaunal sampling in Milne Inlet is conducted to satisfy PC Condition 99(a) and 99(c). After three
consecutive years of implementation, the joint radial benthic and sediment sampling program was not conducted
in 2021 commensurate with the lack of directional trends observed to date in benthic infaunal community
indicators. Baffinland is committed to continued implementation of the full sampling program with an adjusted
monitoring frequency of every three years, which is more consistent with routine biological sampling for other
mining effects monitoring programs (e.g., the federal Environmental Effects Monitoring Program [EEM]).

In 2022, benthic infaunal sampling effort focussed on station SW-2, a station west of the existing Ore Dock for
which anomalous patterns in sediment and benthic infaunal indicators were observed in 2020, specifically
increased sand content, decreased percent fines content and decreased diversity, taxonomic richness, and
density values compared to other sampling stations along the West transect. The MEWG requested that
Baffinland revisit this site in 2021 to investigate whether changes at this station could be Project-related.

Benthic infaunal sampling results in in 2021 indicated an increase in animal density, species richness, and
species diversity relative to values observed in 2020. Specifically, this included an order of magnitude increase in
animal density and species richness, while species diversity returned to similar levels recorded at SW-2 in 2019.
While natural variability may have partially contributed to the changes documented at SW-2 in 2020 (benthic
infaunal communities can demonstrate pronounced changes in population metrics at restricted spatial scales), an
external stressor was likely responsible for this change given similar changes were not observed at any of the
other 59 stations sampled in 2020. Given the site’s proximity to the Ore Dock, it is considered likely that tug-
assisted berthing activities in 2020 resulted in localized propellor wash effects (lateral mobilization of finer grained
sediments) resulting in a coarsening and/or scouring of the existing substrate at SW-2, and possibly, a shift in the
position of bedforms at this station. This, in turn, resulted in alterations to the local benthic community, given the
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close relationship between sediment grain size and the distribution and abundance of infauna (with higher
abundance and diversity typically associated with smaller, finer grain sizes). However, benthic communities are
known to be naturally dynamic and able to rapidly recover from non-chronic disturbance effects, as evidenced by
the increases in benthic community indicators observed in 2021 commensurate with changes implemented by
Baffinland in 2021 with respect to tug-assisted berthing operations on the west side of the Ore Dock.

Overall, marine sediment and benthic infaunal analytical results indicate that the seabed area
surrounding station SW-2 shows evidence of physical disturbance that is assumed to be the result of
propellor wash generated during tug-assisted ore carrier movements on the west side of the Ore Dock
during the 2020 shipping season. Targeted sampling undertaken in 2021 indicates that the benthic
infaunal community in this area is showing signs of recovery given observed increases in animal density,
species richness, and species diversity. The observed results are consistent with FEIS predictions, which
predicted localized resuspension of fine-grained sediments from propellor-generated currents and
associated alteration to benthic community composition. We recommend continued targeted sampling in
2022 to further monitor for potential Project effects on the local benthic community at Milne Port.

SUBSTRATE, MACROFLORA AND BENTHIC EPIFAUNA (CHAPTER 5.0)

Sampling of substrate, macroflora, and benthic epifauna fulfills PC Condition No. 99(a), (c) and is relevant to PC
Conditions 76, 83(a), 84 and 87. To evaluate potential project-related effects on substrate, macroflora, and
benthic epifauna, standardized underwater visual census methods were employed by SCUBA-based scientific
divers to survey marine vegetation, invertebrate, and fish species and to record habitat type within a series of
survey quadrats permanently installed on the seafloor in both an exposure area and a reference area. Quadrats
were analyzed to record percent cover (%) of substrate type, benthic macroflora, and sessile benthic epifauna,
density (counts) for motile epifauna, as well as taxonomic identification to the lowest practical taxonomic level.
Specimens were opportunistically collected and sent to an accredited taxonomy laboratory (Biologica
Environmental Services Ltd.) for taxonomic identification. Taxa richness and diversity (Simpson’s Diversity Index)
were calculated for macroflora and epifauna.

Quadrat sampling results in 2021 indicated a primarily soft substrate environment, composed primarily of silt and
sand. Similar macroflora and epifaunal taxa were observed in 2021 as in previous years (2018-2020). Community
indicators (i.e., percent cover, density, species richness, and diversity) were shown to be variable within and
among quadrats and between the reference and exposure areas; with no statistically significant differences
observed between the exposure and reference areas for any of the indicators. Overall, survey results suggest that
macrofloral and epibenthic community assemblages are comparable between the Project exposure and reference
areas with no obvious evidence of Project-related influence or impairment.

Power analysis results in combination with a taxa accumulation curve generated for this dataset indicate that the
current sampling design is insufficient to reliably detect a Project-induced change in community structure or fully
characterize the epibenthic community with the existing dataset. As such, the current results should be interpreted
with caution. The predicted sampling effort that would be required to achieve reasonable detection power (as
determined by the power analysis) for this program was determined to be unattainable within the limited open-
water sampling window (August/September). Therefore, three options for moving forward were presented to the
MEWSG in the draft 2021 MEEMP Report: (i) remove this study component entirely from the 2022 MEEMP design
and focus on other components that offer adequate statistical detection power (e.g., benthic infauna, sediment
quality); (ii) retain quadrat sampling using the same sampling effort while accepting the associated statistical
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limitations (i.e., ability to detect large-scale trends only); or, (iii) adding several additional quadrats in each of the
reference and exposure areas in order to moderately increase detection power for the majority of the selected
indicators. Through subsequent engagement with the MEWG in June 2022, Baffinland has agreed to proceeding
with Option #3, which will see three additional quadrats installed in both the study and reference area in 2022,
resulting in a total of 13 survey quadrats per area.

Overall, the 2021 survey results indicate that Project activities to date have not resulted in adverse effects
on macrofloral and epifaunal communities in Milne Port, however, results of the power analysis suggest
that detection power is low for this study component.

MARINE FISH COMMUNITY AND CATCH DATA (CHAPTER 6.0)

To satisfy PC Condition No. 99(b)(ii), (c), 113, and 114, sampling was conducted to assess the relative
abundance of Arctic Char (Salvelinus alpinus) and other fish species in the Milne Port area. Multiple sampling
methodologies were employed to target different species and habitat types, including gill net, angling (jigging and
trolling), Fukui trap, hoop net, otter trawl and longline sampling. Collected fish were identified to the lowest
practicable taxonomic level (typically to species-level) before being released. Fish not identified to species-level in
the field were retained for subsequent identification by an accredited taxonomic and/or genetic laboratory.

Fish captures in 2021 (n = 603 fish) and 2020 (n = 852 fish) were higher compared to 2014-2019, likely due to
increased sampling effort in 2020 and 2021. Community composition was similar to previous sampling years, with
the local fish community during summer consisting primarily of Arctic Char, Fourhorn Sculpin (Myoxocephalus
quadricornis) and Shorthorn Sculpin (Myoxocephalus scorpius). In previous survey years, these three species
comprised approximately 90% of the total catch, whereas in 2020 and 2021, the three species comprised
approximately 74% of the total catch, with Arctic Sculpin, Greenland Cod, and Ribbed Sculpin combining to
represent approximately 23% of the total catch.

Eight other fish species were recorded in the Project area in 2021, including Greenland Cod (Gadus ogac), Arctic
Sculpin (Myoxocephalus scorpioides), Ribbed Sculpin (Triglops pingelii), Shorthorn Sculpin (Myoxocephalus
Scorpius), Arctic Staghorn Sculpin (Gymnocanthus tricuspis), Arctic Alligatorfish (Aspidophoroides olrikii), Atlantic
Poacher (Leptagonus decagonus) and Saddled Eelpout (Lycodes mucosus). Captures of Ribbed Sculpin, Atlantic
Poacher, and Arctic Alligatorfish represent the first recorded occurrences of these species in the 2014-

2021 MEEMP, likely due to the increased sampling effort and additional sampling methods integrated into the
program in 2021.

Of the six fish sampling methods used in 2021, angling contributed the most to overall catch, capturing five taxa
and accounting for 43% of the total catch, followed by gill net sampling which captured five taxa and accounted for
40% of the total catch. The remaining 17% of the total catch were collected via trawling (12% of catch, nine
species detected), Fukui traps (3% of catch, two species detected) and hoop net sampling (2% of catch, one
species detected). Hoop nets were added to the MEEMP study design in 2021 (following a trial in 2019) based on
recommendations from the MEWG for a replacement sampling method for Fukui traps, which have historically
yielded low catch rates. Longline sampling was added in 2021 as Commitment No. 37 to the MEWG

(Appendix 1A in Golder 2021) in order to target large-bodied demersal fish; however, catch efforts were
unsuccessful (zero catch rates).

Two distinct Fishing Areas (FAs) were delineated in Milne Port based on habitat features and their location
relative to existing port infrastructure and operational activities. This included a Direct Project Footprint (DPF) area
and an Indirect Project Footprint (IPF) area. The FAs are intended to help standardize sampling efforts and
address variability in the catch data across Milne Port. Using 2020 and 2021 datasets, Catch per Unit Effort
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(CPUE) was compared across FAs and across years using an Analysis of Variance (ANOVA). While no
statistically significant differences in fish abundance were noted between the FAs, fish abundance was generally
highest within the DPF FA. Angling CPUE was significantly different between years; however, the analysis was
constrained by a small sample size, and some inconsistencies in sampling effort between years with respect to
gear type and sampling locations.

Overall, fishing methods were deemed effective in characterizing the marine fish community in terms of
species presence and relative abundance. Fish sampling in 2020 and 2021 yielded similar numbers and
proportional representation of the dominant fish species in Milne Port (Arctic Char, Fourhorn Sculpin and
Shorthorn Sculpin) relative to previous years. The delineation of FAs and the standardization of fishing
methods in 2021 will allow for future assessments of interannual change in relative fish abundance and
distribution at Milne Port.

FISH HEALTH AND TISSUE CHEMISTRY (CHAPTER 7.0)

Fish health and tissue chemistry data are relevant to Relevant to PC Conditions No. 76, 83 (a), 87, 99 (a), 99 (b)
(i), 99 (c), 113, and 114. Fish health data were collected for Fourhorn Sculpin (Myoxocephalus quadricornis) and
Hiatella arctica (H. arctica, wrinkled rock-borer) in 2021 using methods aligned with monitoring requirements
under the Metal and Diamond Mine Effluent Regulations (MDMER; Government of Canada 2002).

Based on internal and external examinations, Fourhorn Sculpin from the Milne Port area in 2021 appear to be
healthy. Sample timing was appropriate for evaluating reproduction in Fourhorn Sculpin and H. arctica, meaning
adequate gonad development had occurred to assess gonad endpoints (e.g., gonadosomatic index [GSI]). H.
arctica collected in 2021 also appear to be healthy. Gonad endpoints exhibited relatively low variability for both
species. Health data from 2021 were compared against 2020; while significant differences were found for
condition, the magnitude of difference was relatively small (<10%). The gonad weights for H. arctica could not be
compared with previous years as gonad tissues had not previously been collected.

Fish tissue chemistry results for Arctic Char sampled in 2021 were similar to historical data collected for the Milne
Port area since 2010. Results for Fourhorn Sculpin and H. arctica were also similar to data collected in recent
years for most metals. Statistically significant increases were observed since 2018 for some contaminants of
potential concern in Arctic Char and H. arctica (e.g., aluminum and magnesium); however, differences were small
(<100%) and often inconsistent, likely indicating natural variability in both the bioavailability and subsequent
uptake of metals, reflected in the tissue concentrations.

All tissue samples for Arctic Char, Fourhorn Sculpin and H. arctica collected from 2018 to 2021 were below Health
Canada’s Maximum Levels for Chemical Contaminants in Foods mercury consumption guideline (Health Canada
2015) and below the British Columbia Ministry of Environment fish tissue guidelines for selenium (BC MOE 2014).
Impact predictions in the original FEIS (Baffinland 2012) forecasted the potential for low magnitude changes in
some ecological parameters, such as water quality and Arctic Char tissue chemistry, but characterized these
changes as not significant.

Overall, monitoring data from 2021 align with FEIS predictions, as any observed changes have generally
been minor — either within established guidelines or consistent with baseline conditions. At present,
monitoring indicates that mitigation measures are functioning as intended and that Project activities are
being managed in a way that has not resulted in adverse effects on the marine ecosystem. To date,
construction and operational activities at Milne Port do not appear to have negatively affected fish health
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or tissue chemistry in the Milne Port area. Moving forward, continued monitoring is recommended to
maintain continuity in established time series data for Arctic Char and to provide a benchmark for
Fourhorn Sculpin and H. arctica health and tissue chemistry on which to base future comparisons.

NIS/AIS MONITORING (CHAPTER 8.0)

Comprehensive sampling has been conducted in the Milne Inlet marine environment to monitor for the presence
of non-indigenous species (NIS) and aquatic invasive species (AlS), fulfilling PC Conditions No. 87, 89, and 91.
The program includes both targeted (e.g., benthic grabs, settlement plates) and general (e.g., screening all
species identified through MEEMP components, such as fish and macroflora surveys) sampling efforts. All
species are compared to a taxonomic inventory for Milne Inlet, which has been developed over time (starting with
pre-Project baseline) and is updated annually. Literature reviews are performed on any taxa that are not part of
the inventory to determine if their range on record includes north Atlantic, Arctic and/or Canadian Arctic waters; in
addition, these taxa are cross-referenced against both global and domestic databases of known invasive taxa
(e.g., Molnar et al. 2008) or “Trigger List”. The Watchlist is comprised of taxa considered to be low-risk (i.e., not
listed on AIS databases but accepted range on record does not include Canadian Arctic) or high-risk (i.e., listed
on AIS databases and accepted range on record does not include Canadian Arctic). Species placed on the
Watchlist include low to high-risk species that have a confirmed presence in the Project area that is not directly
attributable to the Project, in addition to those species that require more supportive data. The Trigger List is
comprised of high-risk taxa that are considered potentially introduced via Project shipping activities.

A total of 432 taxa were identified in 2021 surveys, of which 54 were new additions to the taxonomic inventory for
Milne Inlet (i.e., had not been observed in previous surveys). Of the new taxa, all but one (Tricellaria sp.) had
records of occurrence in the Canadian Arctic with no record in the AIS databases. Several species of Tricellaria
are found in the Canadian Arctic, however, one species (T. inopinata) is listed on the National Risk Assessment
as a potential invader to Canadian waters, including the Arctic region. The specimen of Tricellaria sp. was sent to
the Benthic Ecology Lab at Université Laval (Laval) for independent verification as a precaution. Due to
similarities between Tricellaria and the genus Scrupocellaria, Laval recommended the identification be brought to
family level (Candidae indet.). Based on the presence of multiple Candidae species in the eastern Canadian arctic
(including previous observations in Milne Port during baseline sampling) and poor range descriptions for
bryozoans in general, it is considered highly probable the Candidae indet. specimen is a Canadian Arctic species
rather than a new species introduction to the Project area. Therefore, Candidae indet. is designated No Risk and
is not considered to be of concern for Milne Inlet.

Additionally, AIS/NIS sampling in 2021 recorded five taxa that were flagged in previous years due to uncertainties
in their natural range or because they were listed in an existing AIS database. This included Pseudofabricia
aberrans, Marenzelleria sp., Ampharete petersenae, Paramphitrite birulai and Crassicorophium sp. These
specimens were sent to taxonomic experts for independent verification and/or molecular analysis. Results are
summarized below.

Molecular (DNA) results confirmed the 2021 Marenzelleria sp. specimens as Marenzelleria wireni — an Arctic
Basin species. This taxon has a probable range that includes the Project area and was designated “No Risk”.
That said, as a precaution, Marenzelleria specimens (aside from M. arctia and M. wireni) will continue to be
subject to heightened monitoring, including genetic analysis, until there is more certainty that M. viridis is not
present at Milne Port.
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Molecular results for Crassicorophium sp. were largely inconclusive, with no match to the taxa of concern. The
closest molecular match was to an unidentified amphipod specimen (presumed to be Crassicorophium
clarencense) collected near Victoria Island in Nunavut, indicating that these are likely representative of an
indigenous taxon, supported by the identification of similar specimens during the Program baseline. Independent
morphological assessments agreed with the identification of C. clarencense.

Inconclusive results were also received for the Pseudofabricia sp. nr. aberrans. The specimens were confirmed to
not match Fabricia stellaris (a previously suggested alternative identification for the specimens), but also did not
match existing records for any other species. Taxonomic experts suggested it is probable that these specimens
are from a currently undescribed species that is indigenous to the Project area. The status of P. sp. nr. aberrans
has been revised to “No Risk” and has been removed from the Program Watchlist.

Following a literature review of collection information, A. petersenae has been reclassified as “No Risk” and has
been removed from the Project Watchlist. The majority of identified taxa in benthic infauna samples collected in
Milne Inlet were not considered NIS or AIS.

The Baffinland NIS/AIS program represents the most comprehensive monitoring program for NIS/AIS
conducted by a marine port in Canada. Approximately 870 taxa have been identified in Milne Inlet through
monitoring to date, and include macroflora, zooplankton, benthic invertebrates and fish. The identification
and flagging of individual taxa out of the hundreds identified in Milne Inlet indicate this surveillance
program is effective and functioning as intended. The vast majority of these taxa have been designated as
“No Risk” and are not considered to be of concern.

TIDE GAUGE (CHAPTER 9.0)

The tide gauge program at Milne Port demonstrated a distinct seasonal pattern for near-surface water in Milne
Inlet. The processes observed have occurred in every year since tide gauge monitoring began in 2017 and can be
delineated into the following two general time periods.

From early July through early September 2021, temperature fluctuated between approximately 0 and 8 degrees C
and salinity fluctuated between approximately 4 and 32 PSU. This range is most likely the result of freshwater
runoff from Phillips Creek during the spring freshet and the melting of sea ice in Milne Inlet near Milne Port. These
processes cause the surface layer to be warmer and less saline than the water column beneath the pycnocline.

The second time period extends from early September to the tide gauge’s retrieval on 31 October 2021. Overall,
temperature was generally lower and salinity was generally higher in the second time period than in the first time
period. In the second time period, temperature ranged from -1 to 3 degrees C, with a mean of 1 degree C; and
salinity ranged from 20 to 32 PSU, with a mean of 29 PSU. This likely occurs in response to decreasing air
temperature in Milne Port and autumn storms with high winds which cause the surface layer of the water column
to become well mixed with the layers below. This results in generally colder and more saline surface waters, as
observed in the temperature and salinity measurements from early September to the end of the deployment.

The water level data shows that tides in Milne Port follow a mixed semidiurnal tidal cycle. 8 neap tides
and 8 spring tides occurred during the tide gauge deployment. The mean water level observed was -
0.04 m CGVD. The maximum water level observed was 1.16 m CGVD and the minimum water level
observed was -1.14 m CGVD. This 2021 tide gauge results are consistent with tide data from the previous
four years of monitoring (2017-2020)
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MEWG COMMENTS OF DRAFT REPORT

Comments on the draft 2021 MEEMP and NIS/AIS Monitoring Program Report were received from the Marine
Environmental Working Group (MEWG) in June of 2022. Baffinland’s responses to MEWG comments and
recommendations on the draft report are included as Appendix A.
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ACHS5d BE>MUAD> oIS Acn <l GUPPLPCILITS DA P <M a5 P T>CSo™ TGIAT AMAC
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<o JG*UC, Cla o Lt oo <I<NP< <D CP>a Lo bP>rho T < (EEM) Acn<o < P o< DY Gag<loc ]
Ncn<o® ba CT.

2021-T, Al B>ANLND>GA*GC DGLD>H>C A A>T SW-2-T, oL A>Y® AL a Lo Loa

D PCA>< CL* 0™l b oA*LoD>V¥oS <L A%bT>CE ASIEDC aa AdCH < Cdy> >*DC 2020-T,
C*do™Lc CC® D> o®I <P PD>GhiaL, D> opsa® <™ 5 SN [PEONGEC ACH® D <L > D> oP=g* 5N
LD BLIC ACH NS =0 <L <A PENDE BLIC D> oS>0 ALLADYC b oA Do Cd-NC
QoS BALND> A e CDSa Aa*a L Lo DP—<I*LiC. Ctd<d Cnl>< <I<N*LoS AcnbNPUc (MEWG)
DG D>*>C < ¢ >d bL®P HNE AgD>a® 2021-TC o> N IR o >e Cia b>pL Ao S

A< -<tDLMC. Coa Dblle <4 D%/La*L CALA*G-*Lo% N*PN NS> b>pY>Igt DGAY>YoC
B> 0 AYAPCIY 0 2021-T boAa*\>L*LC Cd-HMe <ID*C><*DDbh o0 NNGHC>PILIYoC
bNC>r/LY 0" CAbo SW-2-T.

CLANJS, B*DG®C>YC AdSGC b oA Lo 0 P'D>NC SW-2-T 2021-T LeDA*a > IGJc >*Do-<

boAMo Dot BMUCP ro b 0N ba CIN ANeno1 boA*o*L o bP>rL YNo* (CCME) AdSa51¢

b oA o PN LCPho© CdyPro . PYdo, Afa< <M o™ bB>py>YC SW-2-T a ba A®PYE ACH oL
CP><o A¥NB>*>% A LIS Cd N>R <LAN A>T 2020-T DI <Iv<Ibsal. <UN* o <>y NC>IC Pb>a®
ABYPCPN=5MC NAho® DPUNE DI <N <> "7 NCBa*N-HM Aa™a*bo D D0 2020-T

DTN >N ALMYD>S® <LANAT < U D>GAPYD>< 5N (A5 AYAR-<ITS <PDAGC) A'NM<NC

SW2 boo*Lo® D C AL bDr7DALI® 7D Ada ] <Moo /<L No® A'YNBIDA*an<c*
MPYoS-<IP"r* Do A%b*o JPPC>NC <IN oo *L* D A GaSar, A*SGNNAS [Po- o AdSoSa® NP 5N
LM eh N gt CM o, CLra AoD¥® <UANCDILY® AN <INS ASMSGa*1C PreD> o MPA>N C>PLYC
CAbo NNGHCD>SLSPLIT P <PY>NC <IN <*DAcS I D>o*bo (FEIS).

CL*PSorS, bM< M aa T bPAYD> ¥ LE*a®D NNGA < L*CP>PLYo PJ-c*<* <d<NI® <*DAdS o
B>o-tbl" (FEIS) M*ABL*CPBrLYe, e B>CC 0Nt FPCODAan<dbie Lo <'Lo boMye DA™ AA/*DC < ALCBoON®
<IN QINPC APGa 0%, onDPYD>I® JGe-cqVg <G YD Do CALACD Mo b CcPNe.
<ADdAVIT DGLBA A ON® bBML A 2022-T bBARCCP oDy 0N AderC Qo< LA LD CH <o
‘Lo <A *PCPIA*andES va*lo AF*DC a g b Cio M0 A'NCP-ON® BPrb*CA“a ‘o0 d'Lo
Db CAa o 0 PUdo D CA™.

A*b Lo AP*DC (B>beLLS AA*D%*PLo < 4.0)

AT T DAL o™ PI<o® AU P>*D™ a L Yd-od BrGro<PaPNI® L CPrndc® aN>N™L 99(A)
<L 99(N). SGIS AMAC PUCAS D NC> >N, b7y 50 bo Mo A% o< I AlSas e
BPLND T A< B>ACD® 2021 - LeDA*a*D® DPIPL N o0  booAc-cJon.7>~¢
B>AYDPLNC DM 1S AdSoD>< b oA*a*LoS asa A% INC. <R+ +d° <YLY ID* NN aa T
<ACHSJ DAL D051 Acn<Il <#PP<I®CI>PLIMC B> * << M a 5o-5 1 P TD>Coa*< <ISGIAS AMAC
o JS*C, Clra 5 Lt oo <A Ao NI L* Do b>ALND>SSa I = o DY Geg-<lo-5IC

B>A <L <M S0 1 Acn <o (A5, LRLDbBdS I<ND>< <*D*CH>a*Lo b>rhaT< [EEM]).

2022-T, A®b*Lo- AP* D BN D>GAYGC DGLb D> DS SW-2-T, DAL D4 AL va L Mo D bCa><
LAPAPONIS oA oD <D AdSaT <L A% o AP®DC a5a A% N b>AY > >*DC 2020-T,
AS<LPIM D> oY R *ILVC P>GAC b oA*La 1S, [P <P >4NC [PEOND>o*8C <L
<LRPAPEDCD H<IN 0N, BLIGE© QAPDPILYE ACH NSNS, <L D> o5 TPR>NPLYE <IN Cd- e
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boA*a*N>LLC >IN AL a L o, Cl>< d<N*LoS AcnBNreDS (MEWG) DPYS D>*>C <<¢_od* nC
D><tbegSdic 5Nt CHT L Ao 2021 -T bI>ANPd-HME APA*DE CRa b>ANAMT
A <IN - <D< b b H><ILLC.

A®b*a- AP®DE B>ALND>SaT P>y 2021 - e A®C> >*>C RN D> oSa S, BLIC ACHN<a>Ne,
<L BLIC <AL PP YD <PDINE @ ANBNe S oAy > > 2020-T. AD<I®I®, CLea Ac b >*>%

D> o%YRI* Do o D> oSa M0 <AL BLIAC <A< ACH NGNS, DLIAS <L P 5y S *C
D>N%L®DE <IR< M o NNGRC>ILYC SW-2-T 2019-T. oa L% <pfaPeg e Ac*LJC
AbINPLDA>a N <o >G 5<% N 5N <P r*D o NNGHC>PLYaC SW-2-T 2020-T (A%b*Lo- AP®DS pa *L
NPLBNENYeQ D% <P d*ILYg* > oSa oS B>A>N =5 PLeb*NC>Vo* A= o°), P CaL*D

<L AP FDHI>PCINE ARCDD>*>C Crd o™l <IPPA>NoS ATNNNLNE <A< HAME <P SPLNE B>y > >PLLC
ac<*gDA*a o 59-0° B>AN A~ 2020-T. ARCP>< 5Nt AcD>¥< bothoSa*LoS D PCA~IS, AALPY > 2020-T
P PbD> 16— Ab¥*CINE D bYLa D> b C B>*D% 2020-T W*PPLYC pa o <IN <>y CPILeHNE <PD*C>IC
(> NC> S TP hAS AF®DC) %P 5N I PNICo®hat <L/ C AYAD>< 5N Lea. AL SW-2-
I, ALADA*an<bncso o, >y oM bA®AAS A%b o CAba bI>pN A>T, Clea, CALA**LoS,
K*PNCNCD>*>% <R ba Lo A%b*C boA*Lo>LoS, A'J <LD<dobc “Cio*LoS Cdao Al*DE
LA T M0 <L a g b CiaS ACH NN AP (ACHN< o *h> 5NE <AL PEDC> 5N
LD bGE<E>C [P oC, [P *NAC [Pog-* = o). PP<lo, A*b o oa L b>ALYD>S® DA e *Lo® <L
>N*hvea So*LoS CALAM=a L= Do* <'Ahna*dS <FDANCDAa®, o>pyD>ILMLC Do’ <—*ILo> g*
A®b Lo pa*Lo a5aAPJCE B>y D> 2021-T Lt 0Nt <IPPa%*D ¢ ID*NC>IC << ~d g 2021-T
ARNPE S0 PbD> 18- AbY*C> 5N DetPLas 1 <> anyB>¥e A*L>a L o D P CAT.

CLAo'c, ALo AA*D® Q'L b LoD AP®DC bBA*CPP>*D anaA®’*LC Cab< A%b Lo boMyo
BEARSAD< SW-2-I' CdAPBNCNNE <*Dd-a*CC < AL CPo M=o AALMYD>YC <*JN Moot <>y NC>PLYC
PoBT-Ab¥*CP<0N® AAPKho* BPYC APGNCP>HCio*M0-C Aa*a.*Lo D CA>< 2020-T
Br<N<biaPN-oJ. DSLAY> P> bBANLA D Acn<d*JeP>*D< 2021-I anaA®P¥c CL'dd A%b*Lo
AP®DC pa.*L CP<o A*PY*NN*LE PN*<-cdoP V.o aaA*dCo® A'NCPB<oN° CdYDPLIC Bo*Pr<sPLC
NN B oo 1, PLYC ACB N oM< <'Lo BLYC QAP LDC, Cdy> N bBAYP>PLYC LeDAa®D¢
PoJ-*<I* A4<NIC DA 0 Po*ba (FEIS) MABACPPLYC, acP>*C*’L¥C sa*Lo A*P*beaGY o> C
FPEOCP*h-Ad e A*JNo*LD° A Go*L.oS 'L TDANE AP A*CPBRY*D< A%b*LC pa. Lo
boAC*LoP VoS, ADdALOAPD*JC CELDA DN® DAL AP o T* 2020-T bB>AL*<-<q*M=a.d-DNC
AcadrLDA*andéES ¢DAGFE va*lbo A%ba C 0adCo P=Jdo.

oa.*L, AP®I° d'L A®b* Lo TP>C  (B>bcLL- dA*D*™/Lo "< 5.0)

BN E<IYILIC pa Lo, AP* Do, <L A% Mo TD>CE atLYd-od DYS o<Pa >N LtC>ya<d—® a\>N*L
99(A), (N) <L <D< DYGra<IP=aP>NIC L CYn <€ 76, 83(A), 84 <'L_> 87. bD>p\*CP>d- <

A<M DA< —<FDNRE <FDAGE pa IS AP*D oS, <IL> A% o T>CE, <M *NC>PLIC ALo
Cdy>e¥=a D @ AN*P A IDPCP> > SCUBA-T* D**LAD® 5N Prro<5G-C SANGHAC b>pNd N Crp><
AP D M egt P 5B Do <L Ao o <A Do NNGHCP>d- 5N a L boA Do Ctdao
P<<ntrlLio BN AD o< Do PP CP>c CCHILIC A%b Mo CLT ~o® NPy P>¥=a *D Ao <L

@A A®CPALIT AaT. P<<AtDNLEC BBANPC> >IN NNGHCI>Sd- oM ShS ACH > (%) oa ™l

boA Do, AP MT>CE AP®DS, I Ctev=a DS A%b o T>CE AP®DC, > o5a " (. AN C>5N*)
5D ® D AP®DE, L 5ECD>* <A D*PLo 1S e AY*CD> 5N > o i oS <IDP*a*D o <A D*LIo¢
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sdelALoC. BALINE Ay G C bNC>HCc >*DC o /D>y 5N AcnyD>rPLY oS DLIC <4 D%/Lo = o°
b>phA™ o< (Biologica Environmental Services Ltd.) <4*D%*/La*" a.a A®Y*CP>d-Me. <A D*’La* <
ACHNL T o< LA P 5y o= o= (Simpson's Diversity Index) b>r*C>c >*D AP DM = oC
A®b Mo TD>C0.

P<<AtPPLNC DAL Yo DDAy > 2021 - ana A% B>*>C POl pa L I<Nbia*La?,
D>d<1J- N LG <L DG, PR AP®DE <L A% TI>CE 1AM D CI>ILIC o>y D> >*DC 2021-T <GJo

o J*Da* (2018-2020). 0a*Lo® a5aA®Y*INC (A1, >hoN ACH T oS, B> oSN, >LIC ACH N o*Ne, <L
LALRLeGE) LRLAPP Y >F>C A s<o <L Ctdao P<<ntDNo Ctda o a>a A®CDPLIo Y*PYSdD>Vo;

A ANANNJE <R PPN a Nt Cr>YNIE Chdao NPy ADYo <L a5a ARCDrLYo Ao ac<I* DAL
@A APNN 5. CLAG , B>APNAGTE a5 A%YS>C ALAaAM=a 5Nk Cd<d AP®DC <L A%ba.oTP>C pa *LC
<GP Lo boA*a*N>LMC Ctdao Acn A>T <L bB>AP<AD>Y=a D AgC a>adCh*dr=> e
Acn<o-<Ddo e <PFDARCDAC >R 5g-C T {=a-PN <.

MPN>RECDYE B>ANPNAG ST DAY YE A B% 5N° BLYGE© DA D*PLo M o bN<<<vC VU<l
NN*bdNoS a>a AL Lo B>MLND>So-51¢ G#PPC>PLYC aLo**MLC CNP oS M YNMat 5Me

A< E=RFPC>VE I >N 0a *LC boA oo >R 5 a sa Ay “CSHJ Ao oa*l L*a
NN*bdINNJS. CAL*a-*L oS, Loa DAY PLIC DPD>*C 5P D DI a®ACC>N< HNY, TR>RAGS

B>AUN D505 1S ACH*NNyA<IES NPC>N<IPa S o b>AYa>NoC MA>NC>YoS (A0 ana ACCD o
MR C>YE B>APNS) CLD 1M Acn<dC a5a ARCB > NPCHY¥a oo A><lo P'—b® D
PdB N d DAL SAD> <Dl (<Y/PNAN). CALALS, Lea. Sb>pyD>PLIC DP D> CD> 5<% D<
DaAeC> 5N CALAL, AMAC ID®C>P*a ®DC Yot 1L N HC W C> >*DC 2021 Cnlb< <<eN™ o°
<LDATS 0 B>MA*a o1 Acn<d® (MEEMP) Da*b*Lo: (i) AP D>*>C CAr™L B>ANPNS A oo 2022-T
Cnb>< <<N*L o <P DATS 0 b>MAa o1 Acn<I (MEEMP) <G*P*’Lo-*Lo- <'L_> DGL o <P = o
A0 IDA*aPARC & 'La®PLio® a ANSNNJS B>y TN CY oS (A5, A% Lo AP®DS, AdSoD><
boA*La*L); (i) Acn<d=a 55N P<<AYNPLYC B>MLKD>SdS <D LN TasLa® B>MULN>GA a5 ¢

A 'LPore <PDINE A ANAPNLGS IS Pr D> D (A5, b>Avea So® <IIM-<ID55* b oAc U Sa>< Do DI®);

D> 53¢ (jii) Al oo Ml o P<dn*Do <Do b>AP<AD>Ya * Do <L N*PYAD>Yo AcD>Vo©
<IN DM DAY D [N CPBPILIC B o g h o oP<*CP>r/LY 0 ana A%Y"YNoC. PYoIJC
A BNBC >N 5P Cnb>< I<N*L o AcnbNd o (MEWG) Yo~ 2022-T, << *d< <M P>%>C birsL-HN®
A< P=a® DMt #3-T, A*Ldo® P<<n?NPLYo® AcD>*bbro-Sa-<I® o5N* CLA0* B>AN Ao <L

B>A LAY * Dot 2022-T, ALACLPCP> 50 bN oM< 13-UcS 5N P<<n D <D0 Ao,

CLA*o"c, 2021-T b>dSoSa- bBAYDYC aa A®P¥ Acn<ll Acng< Bl I° KA*PPL>MLS <*DAc O oo
AP*D 0 'L A™BTPC pa*M*0° P*Udo DaCA TS, PP<oc, MAPACPYC bPAPNAGTC b o
FABRANCPB Y A“NPDe-GASC bBA o D>< A0

CnabPl ABoAC 0a b AT <*Ja*CPV¥-0 NNGPPLYC (>beLLS <A D*’Lo* <
6.0)

Q'L d=od DYSro<Pa NI Lt CBYndc® a >N 99(A)(ii), (N), 113, <L 114, DAL Db >*DC
B>ANECP>d oM <P DU P o0 CnD>TP>CC ASOAS (Salvelinus alpinus) <L <YM AS A ALTD>CAC
PJbo DatCAM P, IMAC B>ALN D505 1S A v/ <ID*CP>c > DELBP*NCH> 5N <A DoC DL
Q¥ CHM oo, IDBY>N=LMC LENCNS, <D 856 (> N® <L beeg-S) APSADY=a DS, LSNC>NS >Y©
APSOPa®DC, belfo® <L o* M No® bR bHP*Do®. BNCPHNC ABHAS a ba ACP P>*DC <™
<ID*CP¥=a Il DL <A D*PLa 0 d9R—X Ao (ALASDL® 5N o NNE LMD o - dRI—AC)
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>N*NC>>b*N=a . ABOAS @ e ACH P> o WNS LMD o -d /Ao C><a Ay >+D¢
PUT LU @ e ACD>Y*ad- N AchnyD>rPLYo oINS DA DI Lo M0 T Loo/B> R 55 Pl I B> AT,

ABPCE AV 2021-T (n = 603 ABHAC) <L 2020 (n = 852 ABOAS) D oSa P> P>*>< 2014-2019-Ta,
ARCPBDA*anLD* D% BN GV *h>a- 1 o< Ctdao IGJo. 0a *LC boA—*Lo < LR SPY>c >PDC
P LN BALNDS05 1 U5GIiar, pa ™o Aot <I>Yede A% 5 CeH<ICH® 5N Cnb>T>Co,
>P>*C*DT>CE ba VAT (Myoxocephalus quadricornis) <LL ba.¥a* (Myoxocephalus scorpius). P*Jo-*L N>
B>ANS D> >*DC QGdar, Cod<d AMAS LRSI BLNC 90% — Mg >%>C bN~ 5N <Y D>, ALAL 5N U
2020-T <L 2021-T, A*UAS <CALPSPEDE PLNC 74% Mg >%>C bN© oM <y D>NE, DP>CC*IN bave, <IdPDIM>C
BUMS, <L ba ¥ b= oM 8%PL# NN 23% - og-< 5* bN~ M <I3JyD>c,

8-3NC P DLYC AV D>*DC A 5LAN M, A< 5NE <IIPEDM>C DL (Gadus ogad), >PB>C* D T>CC
ba VA< (Myoxocephalus scorpioides), oA\ (Triglops pingelii), bax< (Myoxochalus Scorpius), a“¥bP>*I¢ ba <
(Gymnocanthus tricuspis), ¢ >*<P>U< (Aspidobiides) olrikii), Ab_5dCdHAS (Leptagonus decagonus) <'L o T n.°
(Lycodes mucosus). A7™>< bavGé €, Dd*¥a® oD A 5dAS, <ML A5P<>LE PULRDASC Poec <
NNG*C>c >*Da* Ctdao LA Do DL¥a* 2014-2021 Cnl>< <I<N*L oS <*DAG o b>M A= So° ¢
Acn<T (MEEMP), ANCP>DA*an<Ib®* D% > o%¢ =%Yoo D> N<IUNE <L bD>PhL D> beo5a-©
A3 A DYDY Acn < 1GJo <aJh* Do,

Cdao 6-"UvC A% 0% B>MUND>o5 1S Acn! ¥ <ID*CP>c > 2021-TC, A% C® oN®

A 5>*T <Y >R bNSCH oM AD 5 CYor, CoLo BLYo® <4 D*PLYo< A<M 43% b oMe

LUt CP>YeLo, PUT<KoN® LSNSCP>No® <ID% 5N B>ALK®Ca-C AP DS CocLo© DLYo® <4 D%¢LYo< 40%
b= oM <Yt CPNC, IF<Pd™S 17% b= ol LYot C>NE bN®APCD> >%>C b0 (12% Ao C>VS, 9 D>LC
AP DFPLIC LALLM oS B>AYDNC), APSAD>Y=a *DC (3% AYDNS, L8 DLIC A D®ILIC <AL g e o
BD>rYD>5NY), <L APSAD>Ya D LS NCP>Ne*YLYo BE>PELAAE (12% 1o CPE, ACHP® <A D*PLYC
LA e o B>AYDNC). APSAD>Ya * D LENCHNES IDPCH>brD>'Y > >*D CAJ™L Ac D>y >*>C
Cnb>< <N oS <P DATS 0 B>MAa So-5 1S Acn <1 (MEEMP) >N <GP YLo*\ Lo 2021-T (L od
B>ANPNNY > >D% 2019-T) D=*LAMYD>< 5N IDdy>e Cnb>< I<N*L o AcnbNitd o (MEWG)
PUAPCPd= < BB>ANPNNE AL’ APSADYa ™D, B o™ 5<% Do A7HbCHLYDDD> o o°. o “Na™
BN BP D A D>y > 2021-TC Iy o AN>C 37-T< Cnb< 1<N*Lo Acn b~ o (MEWG)
(>AJ® TA-T< JDbd 2021-T) DELbPa d= M LYo Ab 5 aS; PY<o-c, Acnarl o < b N< > <D
(I eN<LnoN®).

LS <AL D® AoULAAD® (FAS) asa ARCD> D>>C Pd<da D CAM D*™LAMY>< 5N a vl S a oo™
<PD<KE Lra. D PCAM AN <L <P o1° Acn<oC. CLea Ab/>"d >*D Acn <M “C* Aob>c
(DPF) Ac*Mo® <L <D D Acnll AoP>vo® (IPF) Ag*Mo*. ABoHLAAD>RNE (FAs) <ID*CPa D¢
Ab¥Sd= 5P LA FNENT® B>IUNAND>GA Do <UL LMY 5N LA DC™ o o Lo CP>¥E NN®bINNe
Pa<or 5PC®. ID® oM 2020 <L 2021 NN®HSINS, Aot CC Do Ia*C>Yo- (CPUE) boA*a*\>L*L.C
B>ALPC>PILYE AB LAY (FAS) <L <I5GJam <ID® NP b>ANPPTE <IPa b C*<D< (ANOVA). a AN>NNUS
LRLAPNLLP DB b H5<I*NJ ADHAS ACH a0 a 5a A®CP>V¥o- CA*daa A sLAA>Yo (FAs), A SAS
ACHST1 D> o P>*D A s<o Acn<M=cC® Ao (DPF) AboLA Ao (FA). A%bCoabdS <o C>V<
Do <A%aCP>Vo (CPUE) <TAPMNLL YD C P>*DC 1Cda; Pr<lo-c, B>ANPNE Pl C>PL >*DC

D> oM e 5 B>MULNE<UNG, A L™ oN° DAL D 5o-5 1€ G5GJo- AYNB® 5N ASINS oo A Do <
<L BEANLND AR Aa T,

CLA*o'c, AboLAJIC ADNDAYP>CP>4DC anaAG A or Cabl ABoOAS va Mo PLYAS <A g ogC
ACH>a*M=0° bo’s A= Abo g BBMLAEDeC 2020-T <L 2021-I A*PN NP> AA< O M 2o
@ ANDNG® <L A Mo PLLEDAVe? AbIObie < Pog P=Udo DatCA T (Cb>THCS ABoAS, ba.¥< <L
ba¥6i©) <G dorJ*Da*. adaAY*CPo*M< AboLAABYC (FAs) <'Lo <A Pe*NNo™ AbolAJr o

Xiv
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<ADA*aPACP*DC bBA T CI* 4*PYL 9*Ja*C><*D a AL>N Mo boA*c*L>*L*LC
BEANCCP YA *Do* bPAN NN boAC* L <" P o g >0 ACH o002 ABOAC P*Udo
’>o 1AL,

ABoA boAP N T NS oPLCD boAc Lol (>bLLS <A D*PLo <
7.0)

ABOAC b oA NV o P*LC boA™*Lo ™ <D DY o<IP=aP>NI L*C>Yn<1eC a ANAN™L 76,
83 (A), 87, 99 (A), 99 (b) (ii), 99 (N), 113, <'Lo> 114, ABSAS b oA N = o NN*bINT bNC>E ba ¥5.0°
(Myoxocephalus quadricornis) and <L v<(H. arctica, wrinkled rock-borer) 2021-I <ID%* 5N ArL’¥50* L Do
B>AM LM a 505 1T ACHAES LT 5NE NAGYAS <L DYGE NPNE S OHL#NSILYE AlC LU S (MDMER;
ba CT" L<eL*d< 2002).

D*LAM M As<o PeCo o BN PCPC, bavAS P=U<aP 2021-T boA™ M N<L® A>T, bP>phLEAC
ABPKNAME & L D>*>C BN CD o <IN ASD>*DC ba¥¢ < ILYA“L (H. arctica) DPC® 5o atLa ®PLI®
POP>PNME A<l CALAPLIC b>AL*CD>5d- 5P PISP>PNM DPCPNME (A5 PO D>Sg-5I¢

@ oaAY*PLIC [GSI)). <C-L¥E AYD>RE 2021-T boA N dd D>, P P>5a-5 1 DPCPNC N*PL NN >*D<
<L DARE LR PLNRDEC M o CLT >0 T D o DLYoC. G o<Ib*CAcLos I NN*bINS 2021-T
boA>aHND>LMC PIrPY>>*DC Ctdo™L 2020-1; CLEIT <A NP D>AM D> >#D b oADT*LoC,
Lo LAPPNIPAC TPEDC>*DC (<10%). PDSa >0 1 ID*CH>YE < LYo boA*a*\>L*LC

BLPY D> e >N PYo LN o GJa PO P>Pa >N AYD>bCe > o = oC.

ABHAC TP g D B>V CADT>C oS Ao bM< 2021-T <Tr<or<RM>NE

<ID*C><* DDA 0% bN*CP>PLY o NN*bINoC P=U<lo D *CA>< ooy oS CAL™LE 2010-T. ob>pyD>3c
ba¥io¢ <L <A Vo€ (H. arctica) <Xd< S >TY S NNGHILYC b>ANPC>odAS o<IC>PLIC Lo\ NAGY* oF.
@ ANNE RS ® DM D> _p%P R ®ILIC o>y > CAL™LE 2018-Y>*N-1J A0 AP *D o

AL BCPDA*an<dc® 0 CADT>C oS A0S T Vo (H. arctica) (A5, NAGYE <L <I*P*h*); Pr<lo-,
LR P TPEDI 5 > (<100%) <TAPLE 5NE, asa A®YDA*an<Ib® 5N <TrfPeg g CLAG®
B>LIC <qrpfeaPeDe <L Po<IJC NAGY CHeCoa>S, CN>NCRE Po* =g

T ML =0 B>ANLNE CADT<IC S A 5™ 0S, bavsoS <L <A Vo< (H. arctica) bNC><< 2018-€ 2021 - ¢
Do > Gror I Dnrtde ba CT <*ény*Lo AcP>PNPN oS AP5%a %D o o Po PPy bSosIC
B>ALYNGC (o <qbSa N DnrtdS ba Cl 2015) Do oN's >N b AT To*CHho4 <INenos1¢ A HAS
TP 0 LlPh oo LGNS (selenium) (>N b PA<I o Ch54* <INenos1¢ (MOE) 2014). <*DAc-<IGAPYy><<
NNGECP<L N S P *<HD>NE <IN <PFDAGSIC Datba (FEIS). (<> 2012) ac >Cc >%*>C

Do <GPy D> 5N A= 0 BLYBIADNE Pre™log, A5 ALD>< boA~c>L <L CAl>TP>CE A HAC P o
AcD>PNANE, PP<lo aa ARCD< 5N Chd<d <IPPA®DC Drasa H< eg- i eg b,

ACH PN, BBARP << a PN NN*bINCT 2021-T L*D< PJ-c*<HYBNS 4<NI® DA I Botbo
(FEIS) a.c.B>CC*CP¥.0%, a.c<dDAa® D' yD>VC QP'a5e-C [PCOLYLC - <*P*CP>rLYe b>AL ¥CP> Ve oN- Ho¢-C
Letbo<a®Neor-0 AP<PCPB Yo bB3PNLC SboAC Lo oS, Laab¥®, bM< M a‘c® ada A®/V®
<LDAOCFCACN NG > LC IDNA 0% 4L Acn<dS boAcPDSoP Ve <> CP>oN®
S¢PANZLL O <*DAg o> P> I ALTP-CAC AN oo C. B0l 1S, ha.¥P> V< <4'L <P oo Acnd€
Pddor D CANT ADLD® <*DANCPH*dA LD ABOAS boA NN a0 P3¢ P
AcPPN*h o PNdo D CANM. P21 N-0C, BN < a. ¢ bWWo 4D b 7P a.d-o€
AASANCDYe* NNGEPLYe CaDT>Co% A0 ACHd-or AP<IPNELC ba¥50° <AL <ALV 0 (H.

MEMBER OF WSP

°GOLDER XV



14 October 2022 1663724-349a-R-Rev0
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Study Limitations

Golder Associates Ltd. (Golder) has prepared this document in a manner consistent with that level of care and
skill ordinarily exercised by members of the engineering and science professions currently practicing under similar
conditions in the jurisdiction in which the services are provided, subject to the time limits and physical constraints
applicable to this document. No warranty, express or implied, is made.

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein,
has been prepared by Golder for the sole benefit of Baffinland Iron Mines Corporation (Baffinland). The Executive
Summary was translated into Inuktitut and provided by Baffinland to Golder. In the event of discrepancies in
information or interpretation, the English version shall prevail. This report represents Golder’s professional
judgement based on the knowledge and information available at the time of completion. Golder is not responsible
for any unauthorized use or modification of this document. All third parties relying on this document do so at their
own risk.

The factual data, interpretations, suggestions, recommendations, and opinions expressed in this document
pertain to the specific project, station conditions, design objective, development and purpose described to Golder
by Baffinland, and are not applicable to any other project or station location. In order to properly understand the
factual data, interpretations, suggestions, recommendations and opinions expressed in this document, reference
must be made to the entire document.

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein, as
well as all electronic media prepared by Golder are considered its professional work product and shall remain the
copyright property of Golder. Baffinland may make copies of the document in such quantities as are reasonably
necessary for those parties conducting business specifically related to the subject of this document or in support
of or in response to regulatory inquiries and proceedings. Electronic media is susceptible to unauthorized
modification, deterioration, and incompatibility and therefore no party can rely solely on the electronic media
versions of this document.
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ACRONYMS AND ABBREVIATIONS

Acronym or Abbreviation

Definition

AIS Aquatic Invasive Species

ARCH Arctic Char

BACI Before/After Control/Impact

Baffinland Baffinland Iron Mines Corporation

BC British Columbia

BC MOE BC Ministry of Environment and Climate Change Strategy
BOD Biological Oxygen Demand

CCME Canadian Council of Ministers of the Environment
CPUE Catch Per Unit Effort

DFO Fisheries and Oceans Canada

EEM Environmental Effects Monitoring

ERP Early Revenue Phase

FEIS Final Environmental Impact Statement

FHSC Fourhorn Sculpin

GPS Global Positioning System

HIAT Arctic Hiatella

Indet. Indeterminate

ISQGs Interim Sediment Quality Guidelines

ISSG Invasive Species Specialist Group

Laval The Benthic Ecology Lab at Université Laval
LSA Local Study Area

LSl Liver Somatic Index

m Metres

MDMER Metal and Diamond Mining Effluent Regulations
MEEMP Marine Environmental Effects Monitoring Program
MEWG Marine Environmental Working Group

mg/kg Milligrams per Kilogram

mm Millimetre

mtpa million tonnes per annum

n Sample Size

N/A Not Applicable
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Acronym or Abbreviation Definition

NIRB Nunavut Impact Review Board

NIS Non-Indigenous Species

NIS/AIS Non-Indigenous Species / Aquatic Invasive Species
No. Number

PAHs Polycyclic Aromatic Hydrocarbons

PC Project Certificate

ROV Remotely Operated Vehicle

SEM Sikumiut Environmental Management Ltd.
SHSC Shorthorn Sculpin

sp. Species

sp. nr. Species Near To

spp. Species (plural)

TSS Total Suspended Solids

VEC Valued Ecosystem Components
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1.0 INTRODUCTION

Baffinland Iron Mines Corporation (Baffinland) completed its seventh consecutive year of the marine ecological
effects monitoring program (MEEMP) and non-indigenous/aquatic invasive species (NIS/AIS) monitoring program
for the Mary River Project (the Project). This report presents the results for the 2021 field programs conducted in
Milne Inlet during the open-water season. Both the MEEMP and NIS/AIS programs were originally developed in
2015 following completion of marine baseline studies in Milne Port during 2013 and 2014 and are intended to
provide a primary means to identify and quantify potential Project-related changes in the marine environment.
Where such changes occur, the programs assist in identifying appropriate modifications to, or mitigation of,
Project operational activities to avoid and/or minimize potential adverse effects on the marine environment.
Results from the MEEMP and NIS/AIS monitoring programs also provide information to the Nunavut Impact
Review Board (NIRB) to support its annual review of the Mary River Project.

1.1  Project Context

The Mary River Project is an operating iron ore mine located in the Qikigtani Region of North Baffin Island,
Nunavut (Figure 1-1). Baffinland Iron Mines Corporation (Baffinland, the Company) is the owner and operator of
the Project. The operating Mine Site is connected to a port at Milne Inlet (Milne Port) via the 100-km long Milne
Inlet Tote Road. Undeveloped components of the Project include a South Railway connecting the Mine Station to
a future port at Steensby Inlet (Steensby Port).

Baffinland is currently operating in the Early Revenue Phase (ERP) of the Project. Project Certificate No. 005,
amended by the Nunavut Impact Review Board on 18 June 2020 (Amendment No. 03), authorizes the Company
to mine up to 22.2 million tonnes per annum (mtpa) of iron ore from Deposit No. 1. Of the 22.2 mtpa, Baffinland is
authorized to transport 6.0 mtpa of ore by truck to Milne Port for open water shipping through the Northern
Shipping Route using chartered ore carrier vessels until December 31, 2021 (Condition 179(a)). The Company is
also currently authorized to transport 18 mtpa by rail to Steensby Port for year-round shipping through the
Southern Shipping Route (via Foxe Basin and Hudson Strait), as part of the currently undeveloped Project
component.

Shipping of ore from Milne Inlet during the early revenue phase began in 2015 and is expected to continue for the
life of the Project (20+ years). During the first year of ERP Operations in 2015, Baffinland shipped approximately
900,000 tonnes via 13 ore carrier voyages. In 2021, a total of 5.6 Mtpa of iron ore was shipped via 73 return
voyages with the first inbound transit of the season occurring on 27 July and the last outbound transit of the
season occurring on 31 October 2021. One additional vessel was called to Milne Port in 2021, but not loaded due
to timing constraints at the end of the shipping season.
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1.2 Background

As a part of regulatory commitments, Baffinland has developed and implemented a multi-disciplinary Marine
Environmental Effects Monitoring Program (MEEMP). The MEEMP is designed to evaluate potential Project-
related effects on the marine environment as predicted in the Final Environmental Impact Statement (FEIS;
Baffinland 2013) and subsequent addendums; original FEIS predictions, associated mitigation measures, and
current status are presented in Table 1-1 below.

The MEEMP includes monitoring of marine water and sediment quality, marine invertebrates, marine vegetation,
and fish and fish habitat. The MEEMP sampling design is generally based on the Metal Mining Environmental
Effects Monitoring guidelines (Environment Canada 2012) and includes statistical approaches for detecting
potential Project-induced impacts on the marine environment. NIS/AIS monitoring is an integral component of the
MEEMP and is designed to address the potential risks of species introductions to the marine environment from
ship ballast water and hull biofouling.

Sikumiut Environmental Management Ltd. (SEM) was originally retained by Baffinland to design and implement
the MEEMP. The MEEMP program was first implemented in 2015, at which time monitoring efforts focused
primarily on further characterization of baseline conditions in Milne Port prior to commencement of Project
operations in 2015 (SEM 2015). Environmental effects monitoring was completed by SEM in 2015 and 2016.
Golder completed environmental effects monitoring from 2017 through 2021, which included modifications to the
2014-2016 MEEMP and NIS/AIS sampling design to better address the objectives of the programs.

1.3 Objectives

This report presents the results of the MEEMP and NIS/AIS monitoring programs conducted in Milne Inlet during
the 2021 open-water season. The GPS/tidal gauge component for the monitoring of sea levels and storm surges
is presented in a separate report, included as Appendix 1A.

In accordance with existing Terms and Conditions of Project Certificate (PC) No. 005, Baffinland is responsible for
the establishment and implementation of the MEEMP, which comprises monitoring studies that are conducted
over a defined time period with the following objectives:

m  Assess the accuracy of effects predictions in the FEIS (Baffinland 2012) and subsequent addendums.

m  Assess the effectiveness of Project mitigation measures.

m Verify compliance of the Project with regulatory requirements, Project permits, standards and policies.

m ldentify unforeseen adverse effects and provide early warnings of undesirable changes in the environment.

m Improve understanding of local environmental processes and potential Project-related cause-and-effect
relationships.

m Provide feedback to the applicable regulators (e.g., NIRB) and advisory bodies (e.g., Marine Environmental
Working Group [MEWG]) with respect to:

= Potential adjustments to existing monitoring protocols or monitoring framework to allow for the most
scientifically defensible synthesis, analysis, and interpretation of data.

= Considerations for the modification of operational practices where and when necessary.
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Table 1-1: Summary of FEIS/ERP Predictions for Milne Port, Associated Mitigation Measures, and Current Status

FEIS/ERP Predictions

VEC Activity

Impact/Significance

Associated Mitigation
Measures

Relevant
MEEMP
Sections

Current Status

Water and Barge and ship
Sediment traffic to/from
Quality Milne Inlet

Negligible effects to total suspended
solids (TSS), nutrient, or metal
concentrations in the water or sediment
due to resuspension of substrates from
propeller currents; expected that the new
equilibrium state will be reached early
within the operation phase of the Project.

No anticipated increases in hydrocarbon
concentrations in water or sediments
through normal vessel operations.

Discharge of
ballast water

Open-water season: no anticipated
effects to water or sediment quality.

Ice-cover season: increases in
temperature and nitrate concentrations in
the water; increases in nitrogen
concentrations in the sediment; no
anticipated changes in the concentrations
of metals or other nutrients in water or
sediment.

Dispersion and

from the ore
stockpile

deposition of dust

Increases in concentrations of TSS and
metals (primarily iron) in the water.

Increases in concentrations of metals
(primarily iron) in the sediment.

Discharge of
wastewater and
site run-off

Increases in biological oxygen demand
(BOD) and concentrations of TSS,
nutrients, metals, and hydrocarbons in
the water.

Increases in concentrations of nutrients,
metals, and hydrocarbons in the
sediment.

Environmental Monitoring and
Mitigation Plan outlines
measures such as use of silt
curtains and drainage ditches,
as well as treatment and testing
of effluent/run-off prior to
discharge, to mitigate potential
effects to water and sediment
quality.

Emergency Response and Spill
Contingency Plan outlines
measures to mitigate potential
fuel spills.

Shipping Management Plan
outlines measures to mitigate
potential effects associated with
vessel traffic such as a
mandatory mid-ocean ballast
water exchange and compliance
with Anti-Fouling Systems
Convention.

Chapter 2.0
Chapter 3.0,
Chapter 5.0

No indications of impacted
marine water or sediment
quality. Measured metals
concentrations are low,
typically below applicable
guidelines, and generally
consistent with previous
years.

No observance of ore dust
deposition in substrate.

One station, SW-2, showed
signs of propwash effects in
2020 (i.e., lower percent fines
and higher sand content);
effects are localized.
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Relevant Current Status
MEEMP

Sections

FEIS/ERP Predictions
VEC Activity

Impact/Significance

Associated Mitigation
Measures

Potential increases in concentrations of
TSS in the water column and
accumulation of fines in the sediments
could alter the nearshore habitat,
although tidal fluxes are expected to
disperse the effluents and minimize
effects on habitat.

chemistry and seabed grain size
composition.

Possible change to benthic productivity.

of effluent/run-off prior to
discharge, to mitigate potential
effects to water and sediment
quality.

Emergency Response and Spill
Contingency Plan outlines

Mitigation by design and
through compliance of Fisheries
and Oceans Canada’s (DFO) no
net loss habitat policy.

Marine Fish | Habitat Alteration | Wastewater discharge and site runoff Environmental Monitoring and Chapter 2.0 No indications of impacted
Habitat (Sediment may introduce TSS into the water column, Mitigation Plan outlines Chapter 3.0 marine sediment quality.
introduction and increasing the amount of fine-grained measures such as use of silt Chapter 4.0 Measured metals
resuspension) sediments in the immediate vicinity of the curtains and drainage ditches, Chapter 5.0, | concentrations are low,
discharge point. as well as treatment and testing | Chapter 8.0 typically below applicable

Habitat Alteration | Sediment resuspension due to occasional measures to mitigate potential Generally no evidence of
(Substrate (<1 per year) vessels and propeller- fuel spills altered benthic infauna,
alteration) generated currents expected to lessen as epifauna, or macroflora
fine-grained sediments on seabed are Shipping Management Plan community composition or
removed and seabed sediment outlines measures to mitigate productivity.
composition stabilizes. potential effects associated with
Removal of fine-grained sediments may vessel traffic such as a One station, SW-2, showed
alter benthic community composition. mandatory mid-ocean ballast signs of propwash effects
Habitat Alteration | Intermittent noise disturbance due to water exchange and compliance (i.e., lower density and
(Noise occasional vessel operations and loading with Anti-Fouling Systems diversity metrics) in 2020, but
disturbance) activities. Convention. rebounded substantially in
Habitat Alteration | Fugitive ore dust deposition to marine 2021; effects are temporary
(Fugitive ore dust | environment. Minimize vessel operations to and localized.
deposition) Possible change to water and sediment the extent possible.

guidelines, and/or generally
consistent with previous
years.

No observance of ore dust
deposition in substrate
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Relevant Current Status
MEEMP

Sections

FEIS/ERP Predictions
VEC Activity

Associated Mitigation
Measures

Impact/Significance

infrequently during operation. Short-term
exposure of arctic char to these
conditions has minimum potential to
affect fish health.

The redistribution of sediments near the
docks is not expected to directly affect
fish health or condition.

Discharge of
ballast water

Slight reductions in nutrient
concentrations and short-term, localized
increases water temperature in Milne Inlet
are expected to have negligible effects on
fish health and condition.

Metal concentrations in water and fish
tissues are not expected to change.

Discharge of
wastewater,
contact water,
and site drainage

Potential increases in metal and
hydrocarbon concentrations in fish
tissues and reductions in fish health and
condition are possible as a result of
release of site drainage (with elevated
BOD and concentrations of TSS,
nutrients, metals, and hydrocarbons) to
the marine environment.

Combined effluents will be tested to
ensure that they are not acutely toxic.

as well as treatment and testing
of effluent/run-off prior to
discharge, to mitigate potential
effects to water and sediment
quality.

Emergency Response and Spill
Contingency Plan outlines
measures to mitigate potential
fuel spills.

Shipping Management Plan
outlines measures to mitigate
potential effects associated with
vessel traffic such as a
mandatory mid-ocean ballast
water exchange and compliance
with Anti-Fouling Systems
Convention.

Arctic Char | Sediment Increases in concentrations of TSS, Environmental Monitoring and Chapter 6.0 No indications of changes in

(Salvelinus Resuspension nutrients, and metals in the water column Mitigation Plan outlines Chapter 7.0 relative abundances of Arctic
alpinus) as a result of sediment disturbance from measures such as use of silt Char and other fish species.

Health propeller currents are expected curtains and drainage ditches,

No notable trends observed
in tissue concentrations of
contaminants of concern
(e.g., aluminum, iron,
magnesium, mercury, and
selenium) over time.

VEC = Valued Ecosystem Component
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The MEEMP was developed in consideration of the anticipated and potential Project-related impacts to the marine
environment as identified in the 2012 FEIS and subsequent ERP Addendum, as well as monitoring requirements
outlined in several PC Terms and Conditions; relevant PC conditions are listed in Table 1-2, along with a
description of how the conditions are addressed through the MEEMP/NIS/AIS program.

Table 1-2: PC Conditions Relevant to MEEMP Surveys

Condition Condition Relevant MEEMP
# Chapter(s)

Chapter 2.0
Chapter 3.0
The Proponent shall develop a comprehensive Environmental Effects Monitoring Chapter 4.0
76 Program to address concerns and identify potential impacts of the Project on the Chapter 5.0
marine environment. Chapter 6.0
Chapter 7.0
Chapter 8.0
1 and 83 GPSttidal gauge.monltorlng of sga levels and storm surges. Install tidal gauges at Appendix 1A
Steensby and Milne Port to monitor seas levels and storm surges.
The Proponent shall conduct hydrodynamic modelling in the Milne Inlet Port area to
determine the potential impacts arising from disturbance to sediments including re-
suspension and subsequent transport and deposition of sediment. The modelling Chapter 3.0
83(a) results shall be used to update the marine water and sediment quality monitoring Chapter 5.0
and mitigation program to include activities associated with the construction and Chapter 7.0
operation of the Milne Inlet Port. The monitoring program shall include an ongoing
assessment of the potential introduction of metals that bio-accumulate in the marine
food chain.
The Proponent shall update its sediment redistribution modeling once ship design Chapter 3.0
84 has been completed and sampling should be undertaken to validate the model and Chapter 5.0

to inform sampling sites and the monitoring plan.

The Proponent shall develop a monitoring plan to verify its impact predictions
associated with sediment redistribution resulting from propeller wash in shallow
85 water locations along the shipping route. If monitoring detects negative impacts from | Chapter 3.0
sediment redistribution, additional mitigation measures will need to be developed
and implemented.

Prior to commercial shipping or iron ore, use more detailed bathymetry collected
from Steensby and Milne Inlets to model anticipated ballast water discharges from

86 ore carriers. This information should be used to update ballast water discharge N/A
impact predictions and sampling should be conducted to validate the model.
Chapter 2.0
The Proponent shall develop a detailed monitoring program at a number of sites Chanter 3.0
. - . pter 3.
over the long term to evaluate changes to marine habitat and organisms and to
monitor for non-native introductions resulting from Project-related shipping. This Chapter 4.0
87 program needs to be able to detect changes that may have biological consequences | Chapter 5.0
and should be initiated several years prior to any ballast water discharge into Chapter 6.0
Steensby Inlet and Milne Inlet to collect sufficient baseline data and should continue Chaoter 7.0
over the life of the Project. P )
Chapter 8.0
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Relevant MEEMP

Condition ChEpEE)
The Proponent shall develop and implement an effective ballast water management
program that may include the treatment and monitoring of ballast water discharges in
a manner consistent with applicable regulations and/or exceed those regulations if
they are determined to be ineffective for providing the desired and predicted results.
The ballast water management program shall include, without limitation, a provision | Chapter 2.0
89 that requires ship owners to test their ballast water to confirm that it meets the Chapter 8.0
salinity requirements of the applicable regulations prior to discharge at the Milne
Port, and a requirement noting that the Proponent, in choosing shipping contractors
will, whenever feasible, give preference to contractors that use ballast water
treatment in addition to ballast water exchange.
The Proponent shall develop a detailed monitoring plan for Steensby Inlet and Milne
Inlet for fouling that complies with all applicable regulatory requirements and
91 guidelines as issued by Transport Canada, and includes sampling areas on ships Chapter 8.0
where antifouling treatment is not applied such as the areas where non-native
species are most likely to occur.
Chapter 2.0
Establish shipping season, inter-annual baseline in Steensby Inlet and Milne Inlet Chapter 3.0
that enables effective monitoring of physical and chemical effects of ballast water ’
releases, sewage outfall, and bottom scour by ship props, particularly downslope Chapter 4.0
99(a) and downstream from the docks. This shall include the selection and identification of | Chapter 5.0
physical, chemical, and biological community/indicator components. The biological Chapter 6.0
indicators shall include both pelagic and benthic species but with emphasis on
relatively sedentary benthic species (e.g., sculpins). Chapter 7.0
Chapter 8.0
The collection of additional baseline data in Milne Inlet on narwhal (Monodon Chapter 6.0
99(b)(ii) monoceros), bowhead whale (Balaena mysticetus) and anadromous Arctic char
abundance, distribution ecology and habitat use. Chapter 7.0
Chapter 3.0
Chapter 4.0
Enhance baseline data on marine wildlife (fish, invertebrates, birds, mammals, etc.) Chapter 5.0
99(c) and to provide more details on species abundance and distribution found in the
Project area. Chapter 6.0
Chapter 7.0
Chapter 8.0
The Proponent shall conduct monitoring of marine fish and fish habitat, which
113 includes but is not limited to, monitoring for Arctic char stock size and health Chapter 6.0
condition in Steensby Inlet and Milne Inlet, as recommended by the Marine Chapter 7.0
Environment Working Group.
In the event of the development of a commercial fishery in the Steensby Inlet area or
Milne Inlet-Eclipse Sound areas, the Proponent, in conjunction with the Marine
Environment Working Group, shall update its monitoring program for marine fish and
114 fish habitat to ensure that the ability to identify Arctic char stock(s) potentially Chapter 6.0
affected by Project activities and monitor for changes in stock size and structure of Chapter 7.0
affected stocks and fish health (condition, taste) is maintained to address any
additional monitoring issues identified by the MEWG relating to the commercial
fishery.
The Proponent shall design monitoring programs to ensure that local users of the
marine area in communities along the shipping route have opportunity to be Chapter 4.0
126 engaged throughout the life of the Project in assisting with monitoring and evaluating | Chapter 6.0
potential Project-induced impacts and changes in marine mammal distributions.
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1.4 VECs and Indicators
1.4.1 VECs and Criteria for Magnitude Determination (FEIS)

The original MEEMP design was based on indicators and thresholds as presented in the FEIS, centred around
three Valued Ecosystem Components (VECs): Marine Water and Sediment Quality, Marine Fish Habitat and
Arctic Char Health.

Indicators used to determine the magnitude thresholds were based on guidelines, where available (Table 1-1). A
reduction in productive capacity (measured as a proportion of lost or altered habitat to the total area of the Local
Study Area, or LSA) was used as an indicator for the Marine Fish Habitat VEC (Baffinland 2012 and 2013).
Thresholds were established based on degree of exceedance relative to guidelines. For certain parameters where
no guidelines or quality criteria exist, the MEEMP used a significance criterion of two standard deviations of the
baseline year as a threshold (Baffinland 2016).

The assessment predicted that Project activities may result in localized changes above threshold values for
VECs, confined within the LSA. It was predicted that changes would not exceed thresholds for the Marine Fish
Habitat VEC. All predicted residual environmental effects were rated as “Not Significant” since they were localized
within the LSA (Table 1-1, Baffinland 2012 and 2013).

1.4.2 Indicators and Thresholds Currently Used for the MEEMP

Since 2016, the MEEMP and NIS/AIS program study design has evolved through consultation with regulatory
agencies and Inuit organizations, as well as in response to recommendations made in previous survey years.
Modifications to study designs are discussed in Sections 1.5.3.1 and 1.5.4.1. Changes to the program have also
included updates or additions to the indicators and thresholds used to determine Project-related impacts to the
environment in Milne Port. Sampling parameters and indicators used in 2021 are summarized in Table 1-3.

O GOLDER 9
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Table 1-3: Sampling Parameters and Indicators for the 2021 MEEMP and NIS/AIS Monitoring Program

MEEMP Component

Marine Water Quality

‘ Indicator

Metals

Total Suspended Solids
Nutrients

Hydrocarbons

Context

Temporal

Marine Sediment Quality

Percent Fines
Nutrients
Metals
Hydrocarbons

Spatial Temporal

Benthic Invertebrates

Total Density

Taxa Richness

Simpson’s Diversity Index
Simpson’s Evenness Index

Spatial
Temporal

Substrate, Macroflora, and Epifauna

Taxa Richness

Relative Abundance
Simpson’s Diversity Index
Abundance/Percent Cover

Spatial Temporal

Fish Population

Taxa Richness

Relative Abundance

Arctic Char Abundance
Catch Per Unit Effort (CPUE)

Qualitative Temporal

Fish Health

Survival
Growth
Condition
Reproduction

Temporal

Fish Tissue Chemistry

Total Metals
Total Polycyclic Aromatic Hydrocarbons (PAHS)

Temporal

NIS/AIS

Presence of NIS or AIS

No Context

O SOrDER
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1.5 Study Design
1.5.1 Study Area

Consistent with previous years, the 2021 MEEMP and NIS/AIS field surveys were conducted primarily within the
Local Study Area! (LSA) for the Marine Environment as defined in the FEIS and Addendum 1 (Baffinland 2012;

2013). The LSA includes all of Milne Port (Assomption Harbour) and extends north up to 4 km from the existing

terminal (spanning the full width of Milne Inlet at the northern boundary; Figure 1-2). The southeast boundary of
the LSA ends at the mouth of Phillips Creek.

In 2019, following feedback provided from MEWG members and the community during 2016 community
workshops, additional NIS/AIS and physical oceanographic monitoring was conducted north of the LSA boundary
extending to Ragged Island and Eclipse Sound (Figure 1-1). No sampling was conducted at Ragged Island in
2021, though new settlement substrates were deployed for collection in 2022.

1.5.2 Inuit Participation

Inuit personnel have been integral to the overall success and safe execution of Baffinland’s monitoring programs
to date. The success of the MEEMP is greatly reliant on local expertise/knowledge and the continued participation
of Pond Inlet community members with respect to study design, program implementation, and field logistics. For
the 2021 MEEMP program, Inuit participation included field technicians supporting sampling and processing for
the various components.

1.5.3 MEEMP

The MEEMP was initially designed in 2014 to evaluate potential Project-related impacts on the marine
environment as predicted in the FEIS and subsequent FEIS Addendum (Baffinland 2013). The original sampling
design for the MEEMP (Baffinland 2016; SEM 2015) was based on a radial gradient transect design extending out
from the ore dock (Figure 1-2), which represents a potential point source for contaminants (e.g., ore dust,
hydrocarbon release, wastewater, and site runoff) and physical perturbations (e.g., sediment re-suspension and
transportation). The radial pattern was designed to detect potential Project-related effects based on a gradient of
key components with numerical indicators (e.g., metal concentrations in sediment) along a series of transects with
increasing distance from the point source.

The initial MEEMP design (excluding NIS/AIS monitoring) comprised the following study components:

m Marine sediment quality

m Benthic epifauna and epiflora dive surveys

m Fish

While the original radial gradient design has remained since 2014, the program has been updated to include more
components and changes have been made to sampling methodologies and frequencies. Modifications to the

MEEMP are summarized below in Section 1.5.3.1. Sampling efforts for the MEEMP in 2021 are summarized in
Table 1-4.

1 The LSA includes all marine waters where there exists a reasonable potential for direct measurable effects from Project activities on the
marine environment.

MEMBER OF WSP
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Table 1-4: Summary of Sampling Efforts Performed in Milne Port as Part of MEEMP Surveys, 2021

MEEMP Relevant PC . . Sampling Years of
Component Conditions Slllcatielil st el A el Frequency Data
Marine Water Vessel-based using Annual;
Quality 89 and 99 (a) 5.0L Niskin sampling | 8 stations 5 sampling 6
bottles events/year
Marine Sediment 76,83 (a), 87, Vessel-based using . Every three
: 99 (a), and 1 station 8
Quality 99 (c) Van Veen grab years
26 stations
Benthic Infauna 99 (a), and Vessel-based using . Every three 3
99 (c) Van Veen grab (17 taanom|c, years
9 genetic)
Quadrat surveys by
Substrate, 76, 83a, 84, 87, | SCUBA divers
Macroflora, & 17 quadrats Annual 2
. 99 (a) and (c) (formerly ROV
Epifauna .
video)
Angling 48 hours 32 stations 5
Fukui Trap 3,853 hours 14 stations 9
i Gill Net 66 hours 25 stations 10
Fish Population ?? (b)('%’ 334(0)’ -
3,an Hoop Net 616 hours 7 stations 3
Longline 61 hours 3 stations 1
Trawling 2 hours 4 stations 2
See above for fish
76, 83 (a), 87, collection methods. Incidental ARCH 11 (ARCH)
F!sh Health & 99 (@), 99 (b) Chemistry analyses 40 FHSC Annual 3 (FHSC)
Tissue Chemistry | (ii), 99 (c), 113, | completed by
and 114. specialized 40 HIAT 4 (HIAT)
laboratories.

ROV = Remotely Operated Video; ARCH = Arctic char; FHSC = Fourhorn sculpin (Myoxocephalus quadricornis); HIAT = Arctic hiatella

(Hiatella arctica)

O SOLDER
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1.53.1 Modifications to the Program

Since program inception, survey design has continually evolved based on refinements identified through
consultation with regulatory agencies and Inuit organizations and recommendations made in previous survey
years. Table 1-5 summarizes key changes to the program since 2014.

Table 1-5: Summary of Modifications to the MEEMP Study Design from 2014 to 2021.

Year ‘ MEEMP Component ‘ Description of Modification

Addition of water quality component to monitor for potential changes associated
with site drainage and treated effluent discharges to the marine environment
(including iron ore stockpile run-off). Four water quality stations were established

2015 Marine Water Quali o . . . . .
Quality near the site discharge point for compliance monitoring; one station next to the site
discharge point, and three stations located slightly offshore to the northeast, north
and northwest of the source.
. Addition of sea level monitori ing a tidal ical physical profil
2017 Physical Oceanography ddition of sea level monitoring (using a tidal gauge) and vertical physical profiles

of physical oceanographic parameters at Milne Port.

In 2017, fish sampling was limited to a two-week period in August, which was not
necessarily representative of the entire open-water shipping season (late July to
mid-October). In 2018, fish sampling was conducted throughout the duration of the
MEEMP program (over four weeks, from the end of July to the end of August) for
better representation of the shipping season. Fishing methods included gill netting
and Fukui traps, with angling added in 2017, and beach seines added in 2018.

2017/18 Fish Population

Sea level monitoring was expanded to include physical oceanographic monitoring
throughout Milne Inlet including two sites at Milne Port and one at Bruce Head, and

2018 Physical Oceanography additional vertical physical profiles at select times and locations throughout Milne
Inlet.
The number of sediment samples analyzed for hydrocarbon concentrations was
reduced from three samples to one sample at each station, as hydrocarbon
2018 Marine Sediment concentrations had been below detection limits (DL) in all samples to date.
Quality Additionally, two new sediment sampling stations were included along the East

Transect to account for anticipated construction associated with the proposed
Phase 2 ore dock and freight dock.

Addition of benthic infaunal sampling program, with input from MEWG. Previous
years did not include infaunal sampling but, rather, evaluated changes to the
2018 Benthic Infauna benthic community using epifauna? and epiflora® as indicators using towed
underwater video transect surveys — an approach that did not yield consistent nor
reliable data primarily due to issues associated with video resolution.

Study design was changed from one long video transect to a Before - After Control
- Impact (BACI) approach with five belt transects (1 m x 5 m plots) permanently
installed on the seabed in each of the exposure and reference areas; monitoring
was conducted using a remotely operated vehicle underwater video system.

2018 Epifauna and Epiflora

2 penthic invertebrates living on the substrate
3 marine vegetation attached to the substrate (e.g. kelp)

°GOLDER 14
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Description of Modification

MEEMP Component

Addition of local shellfish species, wrinkled rock borer (Hiatella arctica), as an
additional effects indicator in the event finfish species (Arctic char or sculpins) were
sampled in insufficient numbers to adequately support statistical analyses.

and Benthic Epifauna

Fish Health & L ) . .
2018 T Chemist Measurement endpoints included body weight to length ratio and tissue (body
Issue Lhemistry burden) analysis. Prior to 2018, fish tissue sampling was limited to incidental Arctic
char mortalities, which fluctuated from year to year and did not always yield
enough samples for a meaningful statistical analysis.
Vertical physical profiles of water quality parameters including temperature,
2019 Physical Oceanography | salinity, conductivity, turbidity, pH, chlorophyll-a, and dissolved oxygen were taken
north of Ragged Island in Eclipse Sound in August and September 2019.
Following the results of a power analysis, sampling intensity for benthic infauna
Benthic Infauna/ and marine sediment was increased from four transects with 5 stations, to five
2019 Marine Sediment transects with 15 stations each to improve statistical power and the ability to detect
Quality Project-related effects. Unlike in previous years, separate NIS/AIS stations were
not sampled due to the expansion of the benthic sampling program.
In previous years, 3 subsamples were taken at each benthic infauna sampling
2019 Benthic Infauna station. In 2019, the three subsamples were composited into a single sample for
each station.
2019 Fish Health & Inclusion of sculpin (Myoxocephalus sp.) as a sentinel species and effects indicator
Tissue Chemistry due to the number of incidental mortalities being sufficient to support analyses.
Fish Health & Instead of collecting length and weight measurements of Hiatella arctica samples
2019 ) ) in the field, H. arctica specimens were submitted for age analysis in addition to the
Tissue Chemistry . .
tissue (body burden) analysis.
Hoop nets were introduced to the fish sampling program to determine the capture
efficiency of the method in Milne Port and to assess its potential as a replacement
2019 Fish Population for Fukui trapping. Fukui traps will continue to be used in addition to hoop nets to
meet commitments of continuing to sample at old locations for a minimum of three
years to facilitate comparison of old and new methods/results.
Addition of a second water quality monitoring station at the discharge location of
2020 Marine Water Quality MP-06, consistent with the study design for the existing water quality monitoring
station at the discharge location for MP-05.
The collection of water samples was scheduled to coincide with at least one active
2020 Marine Water Quality discharge event at each discharge. One collection event also coincided with a de-
ballasting event along the Ore Dock.
2020 Marine Sediment Following time constraints in 2019, the sampling effort was increased from 8 to
Quality/Benthic Infauna | 10 sampling stations per transect to 15 sampling stations per transect.
2020 Marine Sediment Benthic infauna and sediment sampling methodology and equipment was
Quality/Benthic Infauna | standardized across all stations to ensure consistency and comparability of results.
. . The Coastal Transect was removed from the sampling plan after being determined
Marine Sediment S . . . ) .
2020 . . as not contributing to the radial gradient design of the sediment and benthic
Quality/Benthic Infauna .
sampling components.
Due to the previously deployed belt transects being moved, twisted, and obscured
Substrate, Macroflora, . . .
2020 following a short deployment period, the belt transects were replaced with 10 steel

quadrats that should be more robust under the local conditions.
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MEEMP Component

Description of Modification

Following limitations in species identification in ROV footage on the belt transects,
Substrate, Macroflora, . ) ) . e . . . -
2020 . . a dive team trained in the identification of marine biota were used in addition to
and Benthic Epifauna
ROV for survey of the quadrats.
Based on input and recommendations by Inuit field personnel, fishing locations
2020 Fish Population were selected, and modifications were made to the methodologies for Fukui traps
P and hoop nets. Modifications included setting the traps in deeper locations to target
demersal species and improve capture efficiency.
. . Fourhorn Sculpin were added as a targeted species for fish health and tissue
Fish Health and Tissue ) . ) . . ) L
2020 . chemistry/body burden analysis to monitor for impacts to resident fish species in
Chemistry .
Milne Port.
Additional indicators were added to the fish health program to align with a Metal
2020 Fish Health and Tissue | and Diamond Mining Effluent Regulations (MDMER) Environmental Effects
Chemistry Monitoring (EEM) program design. This included the addition of targeted lethal fish
sampling to meet a minimum sample size.
Monitoring frequency for the joint radial sediment and benthic sampling program
2021 Marine Sediment has been adjusted to every three years, consistent with routine biological sampling
Quality/Benthic Infauna | for other mining effects monitoring programs and reflective of federal guidance
(e.g., the federal Environmental Effects Monitoring Program [EEM]).
Ten additional quadrats were fabricated and deployed: 5 in each the reference and
2021 Substrate, Macroflora, impact areas. ROV methods were replaced by exclusive use of divers to improve
and Benthic Epifauna taxonomic resolution of the data. 2021 was the first year that opportunistic samples
of macroflora and epifauna were collected for taxonomic/genetic identification.
Longlines were added as a fishing method to the 2021 program. In addition, two
2021 Fish Population Fishing Areas (FAs) were delineated based on habitat features and their location
P relative to Milne Port to help standardize sampling efforts and address variability in
the catch data across Milne Port.
1.54 NIS/AIS Monitoring

The NIS/AIS monitoring program was designed to detect for the potential introduction of non-native species from
ballast water discharges and/or hull biofouling and focuses in areas with the highest likelihood of marine invasion.
Due to ballast water releases occurring in Milne Port, NIS/AIS sampling largely focuses on southern Milne Inlet.
The NIS/AIS Monitoring Program is conducted at a surveillance level, where detection of a single Project-related
invasive species is the threshold for triggering of adaptive management measures (e.g., species rapid response
plans) and/or potential corrective actions (e.g., measures to eradicate the NIS/AIS), if deemed feasible. The
NIS/AIS monitoring program consists of data collected across multiple trophic levels (marine vegetation, benthic
invertebrates and fish) to establish a comprehensive inventory of existing marine biota in the Project area that is
intended to serve as a point of reference for any new species identified over time, and to evaluate potential
changes in community structure that may be linked to NIS/AIS introductions. Sampling efforts that contribute to
the NIS/AIS monitoring program are summarized in Table 1-6. NIS/AIS monitoring is recommended to be
conducted annually until results of ballast water sampling are deemed satisfactory to recommend reducing the
frequency of monitoring in the receiving environment.
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Table 1-6: Summary of Sampling Efforts Performed in Milne Port as Part of NIS/AIS Monitoring Program
Surveys, 2021

Relevant PC . . . Years of
Conditions Collection Method Sampling Effort Sampling Frequency Data
Permanent Quadrats 17 Quadrats Annual 4
Active Fish Sampling 85 Stations Repetitive, Annually 10
. 33 Incidental Repetitive, Opportunistic,
76, 87, 89, 91, Fish Stomach Contents Mortalities Annually 9
99 (a), and - -
99 EC; Benthic Infauna 26 Stations Annual 10
18 Plates
Settlement Substrates Annual 1
9 Baskets
Incidental Specimen Collection N/A Opportunistic, Annually 3

1.54.1 Modifications to the Program

The initial NIS/AIS surveys were conducted in 2014 to enhance marine flora and fauna inventories collected
during baseline sampling in 2008 and 2013. In subsequent years, NIS/AIS monitoring focused on identification of
organisms not previously detected during the baseline program (as primary indicators of invasion). Equivalent
NIS/AIS monitoring was continued in Milne Port area, although the program was expanded and modified based
on refinements identified through consultation with regulatory agencies and Inuit organizations and
recommendations made in previous survey years. Table 1-7 summarizes key changes to the program.

Table 1-7: Summary of Modifications to the NIS/AIS Monitoring Program Study Design from 2015 to 2021.

Program Component Description of Modification

Baskets were redeployed instead of being collected for annual analysis due to

2015 Overall Program . - o
9 insufficient colonization on the substrate.
2015 Settlement Baskets _Bask(_at_s were re(?epl.oyed instead of being collected for annual analysis due to
insufficient colonization on the substrate.
2016 Settlement Baskets New settlement baskets were deployed in Milne Port to replace sets previously

lost.

. Four new sampling locations were added at Ragged Island to sample specifically
Benthic Infauna and o . . .
2017 Zooplankton for the NIS/AIS monitoring program in response to public concern over ships
P potentially discharging ballast water while occupying anchorage sites in this area.

Four new sampling locations were established in Milne Port for vertical

2017 Zooplankton . .
P zooplankton hauls, and two new locations for oblique zooplankton tows.

2017 Zooplankton Modlflcatlo_ns to thg metthoIogy for oblique zooplankton tovys vyere m_ade to target
faster moving species and increase the total number of species identified.

2018 ROV Surveys ROV pasegl sur\(eys were made glc.)ng.the hulls of sgveral ore cqrrlers to assess for
potential biofouling on vessels originating from outside of Canadian waters.
In 2019, no benthic infauna sampling occurred at the original NIS/AIS specific

2019 Benthic Infauna stations, due to the significant expansion of the benthic sampling program. A

greater number of stations were sampled for identification of benthic infauna.
NIS/AIS status was determined for all infauna identified in benthic sampling.
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Program Component Description of Modification

2019 Macroflora and A new NIS/AIS towed video survey transect was added east of the new freight
Epifauna dock at Milne Port to account for potential changes in shipping rates in Port.
2019 Zooplankton Two oblique zooplankton tow sampling locations were added to the Ragged Island

component.

The program name was changed from AIS Monitoring to NIS/AIS monitoring to
2020 Overall Program emphasize efforts to monitor for all potential species introductions to Milne Port,
regardless of invasive status.

Survey methodology was reviewed with the operator to ensure the methodology

2020 ROV Surveys was aligned with the stratified survey design used in Sylvester and Maclsaac
(2010).
Performed ship hull monitoring on two ships at anchorage to avoid limitations with
2020 Ship Hull Monitoring hull visibility and accessibility when ships are moored at the Ore Dock, increasing

the total area and survey time for each ship.

Deployment of nine new sets of settlement baskets and plates along the Freight
2020 Settlement Baskets Dock, as well as 10 sets of settlement plates in other locations around Milne Port to
increase monitoring of recruitment of encrusting biota.

To improve taxonomic resolution, a DNA sampling component was added.
Targeted sampling occurred at locations where potential NIS/AIS taxa had been
observed previously, samples were preserved for DNA analysis at the Canadian

2020 DNA Samplin . . . .
ping Centre for DNA Barcoding at the University of Guelph. Incidentally-collected
specimens were also selectively preserved for barcoding and taxonomic
confirmation.
Zooplankton tows were removed from the sampling program due to the high
2021 Zooplankton variability in the data and limited sampling not capturing the seasonal presence of

many taxa.

Monitoring of ship hulls was not conducted in 2021 as Baffinland works with DFO
2021 Ship Hull Monitoring to design a methodology that will improve the taxonomic resolution of the data
collected to better inform assessment of NIS/AIS risk

1.6 Conclusion and Recommendations

The MEEMP has been designed to meet the objectives of the various conditions associated with Project
Certificate 005, as well as to evaluate whether Project activities have impacted the marine environment over time.
Original FEIS predictions indicated the potential for low magnitude changes in some ecological parameters, such
as water quality and Arctic char tissue chemistry, but characterized these as “not significant”. Overall, monitoring
data align with these predictions, as observed changes are typically minor and either within established guidelines
or consistent with baseline levels. Thus, monitoring to date suggests that mitigation measures are functioning as
intended and that Project activities are being managed in a way that has not adversely affected the marine
ecosystem.

The main conclusions and recommendations based on the results of the 2021 MEEMP studies are as follows:

m Marine Water Quality

= Relevant to PC No. 76, 87, 89, 99(a).
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Site discharges from MP-05 and MP-06 are in compliance with the requirements outlined in the Water
License

Measured concentrations of metals were generally consistent with previous years and remain below
CCME water quality guidelines for the protection of aquatic life while hydrocarbons and PAHs were not
detected at all.

Laboratory analyses have not revealed an observed trend of increased levels of iron in water samples
collected between 2017 and 2021; iron is well within the 2015-2020 range of detected concentrations.

Monitoring results remain within original FEIS predictions, which forecasted no significant residual effects
on water quality, but indicated the potential for minor localized increases in TSS, nutrient, metal, and
hydrocarbon concentrations.

It is recommended that the water quality sampling program continue in 2022 to ensure
compliance with Project permits and that parameters of potential concern remain well below
thresholds of harm for marine biota.

m Marine Sediment Quality

Relevant to PC No. 76, 83 (a), 84, 85, 87, 99 (a), and 99 (c).

To date, construction and operation of Milne Port does not appear to have negatively affected sediment
quality, as measured concentrations were low and generally consistent with previous years.

Laboratory analysis of sediment from SW-2 shows that indicators (i.e., nutrients, metals, PAHS,
hydrocarbons) are within the range measured in previous years and either not detectable or are below
CCME sediment quality guideline thresholds.

— Iron concentration in 2021 was comparable to concentrations measured in previous years at this
station.

— Sediment grain size measurements indicate a coarsening of substrate at this site in recent years,
reflected in higher sand, and lower fines, content. This is attributed to propellor wash from berthing
ore carriers mobilizing fine sediments and is considered to be a localized physical disturbance.

Monitoring results largely remain within original FEIS predictions, which forecasted no significant residual
effects on sediment quality, but indicated the potential for minor localized increases in nutrient, metal, or
hydrocarbon concentrations that would not exceed Canadian Council of Ministers of the Environment
(CCME) sediment quality guidelines for the protection of aquatic life as well as potential for localized fine
sediment resuspension as a result of propellor-generated currents.

It is recommended to continue targeted sampling in 2022 to increase understanding of sediment
grain size variability and monitor for potential effects of Project activities on grain size
distribution.

m Benthic Infauna

Relevant to PC No. 76, 99(a) and 99(c).

To date, construction and operation of Milne Port does not appear to have negatively affected benthic
infaunal communities, which continue to be diverse and well established in both nearshore and offshore
habitats.
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Evaluation of benthic community effect indicators show an increase in total density, richness, and
diversity relative to the 2020 sampling program. suggesting the benthic infaunal community is
rebounding, or has rebounded, from a physical disturbance linked to propellor wash from berthing ore
carriers that caused localized and temporary changes in community indices.

Monitoring results largely remain within original FEIS predictions, which forecast the potential for
localized alterations to benthic community composition from fine sediment resuspension as a result of
propellor-generated currents.

It is recommended to continue targeted sampling in 2022 to increase understanding of variability
in benthic community indicators as well as to monitor for signs of continued recovery in the
benthic community.

m Substrate, Macroflora and Benthic Epifauna

Relevant to PC No. 76, 83 (a), 87, 99 (a), and 99 (c).

Substrates documented within the quadrats are predominantly soft, dominated by silt and sand,
consistent with what has been observed previously at Milne Port.

Similar macroflora and benthic epifaunal taxa were observed in 2021 as in previous years (2018-2020)
and no statistically significant differences were noted between the exposure and reference areas for any
of the indicators evaluated (i.e., percent cover, density, species richness, and diversity).

Results reveal no evidence of Project-related influence or impairment, consistent with FEIS predictions.

Results of both a power analysis and taxa accumulation curve indicate that the current sampling design
is insufficient to detect change and fully characterize the epibenthic community, respectively, such that
these results should be interpreted with some caution.

Given that sampling effort has not been adequate to detect community change with acceptable
statistical power, following discussion with the MEWG the decision was made to add three
additional quadrats in both the study and reference areas during field sampling in 2022 to
increase statistical detection power over previous years.

m Marine Fish Community and Catch Data

Relevant to PC No. 99 (b)(ii), (c), 113, and 114.

Construction and operation of Milne Port does not appear to have triggered detectable changes in local
fish communities to date.

Overall, fishing methods were deemed effective in characterizing the marine fish community in terms of
species presence and relative abundance.

The delineation of FAs and standardization of fishing methods provides a rigorous study design for
generating catch statistics that can be compared for assessing trends in the abundance and distribution
of fish at Milne Port into the future.

Monitoring results align with original FEIS predictions, which forecasted that the Project would have no
significant effects on marine fish habitat, nor would it affect the size of Arctic char populations.
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It is recommended that standardized fish sampling continue in 2022.

m Fish Health and Tissue Chemistry

Relevant to PC No. 76, 83 (a), 87, 99 (a), 99 (b) (ii), 99 (c), 113, and 114.

Monitoring results remain well within original FEIS predictions, which indicated the potential for non-
significant, low magnitude effects on Arctic Char health and body condition that are expected to be
reversible. Observed changes have generally been small and either within established guidelines, or
consistent with baseline conditions, and are thus considered to reflect natural variability rather than
effects resulting from the Project.

Differences were observed among years in fish size; however, these differences were small and
inconsistent among years and likely reflect natural variability in these fish populations over time.

Statistically significant elevations in tissue concentrations of some metals were noted for the clam H.
arctica and Arctic char in 2021 relative to concentrations in 2020, however, these differences were small
and often inconsistent, likely reflecting natural variability in both the bioavailability and subsequent
uptake of metals, reflected in the reported tissue concentrations.

Continued monitoring is recommended to maintain continuity in established time series data for
Arctic Char and the collection of additional fish health and tissue chemistry for Fourhorn Sculpin
and H. arctica, to provide a benchmark for comparisons in the future.

m  NIS/AIS Program

Relevant to PC No. 76, 87, 89, 91, 99 (a), and 99 (c).
Hundreds of taxa (800+) have been documented to date, the vast majority of which are not NIS/AIS.

Taxa identified in 2021 surveys included 53 benthic infauna taxa not previously reported in Milne Port; of
these, only one was flagged based on literature review and sent for independent verification as a
precaution. Results are pending.

2021 samples included five taxa currently listed on the Watch List. These specimens were sent to
taxonomic experts for independent verification and/or molecular analysis.

Targeted sampling occurred at nine locations in Milne Port to capture taxa designated as “High Risk” for
DNA verification.

Genetic results indicate:

— The 2021 Marenzelleria sp. specimens were confirmed to be Marenzelleria wireni — an Arctic basin
species.

— Crassicorophium sp. were largely inconclusive, with no match to the taxa of concern. The closest
molecular match was to unidentified amphipod specimens (presumed to be Crassicorophium
clarencense) collected from Victoria Island in Nunavut, indicating that these are likely representative
of an indigenous taxon, supported by the identification of similar specimens during the Program
baseline.
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— Inconclusive results were also received for the Pseudofabricia sp. nr. aberrans. The specimens were
confirmed to not match Fabricia stellaris (a previously suggested alternative identification for the
specimens), but also did not match existing records for any other species. Taxonomic experts
suggested it is probable that these specimens are from a currently undescribed species that is
indigenous to the Project area.

= There are currently no taxa on the Trigger List and no taxa were added in 2021.
® No taxa were added to the Watchlist in 2021, though one species was removed (Ampharete petersenae)
= |tis recommended to continue:

— sampling across multiple trophic levels continue in 2022 and building the Milne Inlet
Taxonomic Inventory

— using external accredited laboratories and/or global specialists to confirm identifications of
flagged specimens

— collecting targeted samples for DNA analysis at locations where high-risk taxa have
previously been observed.

Further details on each component of the MEEMP are provided in topic specific chapters: Marine Water Quality

(Chapter 2.0); Marine Sediment Quality (Chapter 3.0); Benthic Infauna (Chapter 4.0); Substrate, Macroflora, and
Epifauna (Chapter 5.0); Marine Fish Community (Chapter 6.0); Fish Health and Tissue Chemistry (Chapter 7.0);
and, NIS/AIS Monitoring (Chapter 8.0).

Comments on the draft 2021 MEEMP and NIS/AIS Monitoring Report were received from the MEWG in June of
2022. Baffinland’s responses to MEWG comments and recommendations on the draft report are included as
Appendix A.
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Baffinland Mary River Project Report Working Group Comment Form

Reviewer Agency/Organization: Parks Canada Agency

Reviewers: Allison Stoddart, Jordan Hoffman, Chantal
Vis

Document(s) Reviewed: 2021 Bruce Head Shore Based Monitoring

Program, 2021 MEEMP and AIS Monitoring
Program, 2021 Marine Mammal Aerial
Survey, 2021 Ringed Seal Aerial Survey, 2021
Underwater Acoustic Monitoring Program
(Open-water Season), Year 2 Freight Dock
Offset Habitat Monitoring Program

Date Review Completed 2022-05-17

Comment No.: PCA-06

Section Reference: 2021 Marine Environmental Effects
Monitoring Program (MEEMP) and Aquatic
Invasive Species (AlS) Monitoring Program,
Section 2.0 Water quality, pages 1-12

Comment:

The stated objectives are to “Assess potential changes in marine water quality parameters” (p.1),
however, the report does not provide any statistically-based inter-annual comparisons of water quality
parameters through time at all sites. Figures 2.2- and 2-3 summarize trends through time for iron
concentrations, however for only select sites. In general, results presented are descriptive and selective,
and it is hard to discern if any significant changes in any of the parameters monitored have occurred
through time. We suggest a statistical analysis of change through time of the key water quality
parameters (e.g., iron, etc.) of all sites combined would be required to assess the significance of changes
in water quality parameters through time.

Baffinland Response:

The objective of the marine water quality component is stated in Section 2.1.1 as: Assess potential
changes in marine water quality parameters in the receiving environment related to site drainage and
the treated effluent discharges MP-05 and MP-06. The water quality program is a discharge monitoring
program primarily designed to ensure site discharges from MP-05 and MP-06 are compliant with federal
water quality guidelines (WQGs), such as the Canadian Council of Ministers of the Environment (CCME)
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Protection of Aquatic Life (PAL) guidelines and requirements outlined in the Type A Water License No.
2AM-MRY1325; it is not designed to assess changes in water quality parameters through time.

As outlined in the original study design for the MEEMP (BIMC 2016), marine water quality is not a
suitable monitoring parameter for an Environmental Effects Monitoring (EEM) program because of the
natural variability created by freshwater inputs and tidal exchanges. Therefore, this parameter is only
monitored at a surveillance level as part of an ‘end-of-pipe’ compliance monitoring program rather than
integrated into the overall EEM sampling design (see Section 3.2.3 and Table 3.1 in BIMC 2016). Other
monitoring parameters such as marine sediment quality or benthic infauna are more appropriate
parameters for detection of environmental change(s) attributable to Project activities (e.g., ore dust
emissions/dispersion) because contaminants are less likely to be flushed through tidal exchanges and
thus have the potential to accumulate over longer time scales. As such, a statistical analysis of temporal
and/ or spatial changes in water quality indicators (e.g., iron concentration, etc.) is not justified.

In 2021, measured metal concentrations downstream of both discharges were lower than applicable
Canadian Council of Ministers of the Environment (CCME) Water Quality Guidelines (WQGs) over the five
sampling events. In response to recommendations from the MEWG on the 2020 MEEMP report,
Baffinland made a commitment to present marine water quality data collected over time in graphical
form to facilitate data interpretation. To support the evaluation of iron (metal of primary interest) and
provide a more visual presentation of the data, Figures 2-2 and 2-3 were included in the 2021 MEEMP
report for Total Iron. The data show there has been no trend of increasing iron concentrations in water
samples from Milne Inlet to date, which is as expected given that iron ore stockpiled at Milne Portisin a
mineral/particulate form and would therefore likely settle and accumulate in marine sediment rather
than dissolve in the water column if it were to enter the marine environment via run-off, discharge
and/or airborne transport. This is why the marine sediment and benthic program is considered to
represent a more appropriate medium than surface water to monitor for temporal changes in iron
concentrations within the marine environment. Results from sediment monitoring demonstrate that
iron has not been accumulating in Milne Inlet sediments, while tissue chemistry results for various
ecological receptors including fish (Arctic char, fourhorn sculpin) and shellfish (Hiatella arctica)
demonstrate that iron is neither entering the food chain nor accumulating in fish tissues.

References:

Baffinland Iron Mines Corporation (BIMC). 2016. Marine Environmental Effects Monitoring Plan. Rev 1.1.
Prepared by LGL Limited - Environmental Research Associates and Sikumiut Environmental Management
(SEM) Ltd.

Comment No.: PCA-07

Section Reference: 2021 Marine Environmental Effects
Monitoring Program (MEEMP) and Aquatic
Invasive Species (AIS) Monitoring Program,
Section 8.0 Non-Indigenous and Aquatic

Invasive Species monitoring, page 4

Comment:

The NIS/AIS program is designed as a surveillance survey, and does not have traditional indicators or
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thresholds, and as a result — it is unclear what adaptive management actions or responses would be
implemented should a species on the Trigger list be detected. The report presents an overview of the
response protocol aimed at assessing the risk and determining the appropriate course of action,
however, the course of action leads to many steps (validation of identification, heightened monitoring,
etc.) which could take months or years to complete, prior to initiating an actual response plan. Does
Baffinland have an early response/action plan ready for species on the trigger list? Or would this only be
developed once the species is found and confirmed related to project. We suggest that an Early
Response Plan (containment, eradication) and an Incident Command approach to responding to the
species on the Trigger list could be prepared as part of the surveillance program to help reduce
probability of species establishment.

Baffinland Response:

While it is true that the NIS/AIS program is designed as a surveillance program, Baffinland would like to
clarify that it is concurrently working on the prevention of species introductions through its ongoing
commitments related to ballast water exchange and treatment practices, which exceed current federal
regulations.

Development of a response plan would occur should a species be placed on the trigger list (i.e., following
confirmation of a Project-introduced invasive species in the RSA; see Figure 8-3). There are currently no
species on the trigger list and, therefore, no species-specific response or action plans have been
developed to date. Should a species be added to the trigger list, a species-specific response plan would
be developed in consultation with DFO.

Baffinland disagrees that an Early Response Plan should detail containment and eradication efforts.
Rather, as outlined in current literature, early response plans should focus on determining the best
course of action to respond to the specific non-indigenous/invasive species in question in the context of
the local environment, including observations of the behaviour and competitive interactions in relation
to the local community. Green and Grosholz (2020) provide a valuable discussion on the limitations and
information requirements for choosing to begin eradication and control programs. Notably, the best
course of action may not necessarily be an active response. Monitoring may indicate that the local
environment is resilient or competitive to pressures from the non-indigenous species, resulting in a
natural biocontrol program, which could be disrupted by an intervention; in other words, detection of an
AIS/NIS does not necessarily mean that it has established and requires intervention.

Additionally, eradication and control methods should neither be rushed nor undertaken lightly. These
methods can be highly indiscriminate and destructive, resulting in the complete eradication or
destruction of entire benthic communities and/or habitats, not just the target species. These actions may
have unintended long-term consequences such as extirpation of more sensitive native species, creation
of conditions more suitable to recruitment of additional AIS due to lack of competition or loss of
functional diversity, or cascading effects to the broader ecosystem due to eradication of primary
producers and lower trophic level species (Veitch and Clout 2002). Eradication should be considered only
when absolutely necessary such as when observations indicate the AIS is showing signs of aggressive
establishment with threat of overtaking the communities in the broader region, is having a significant
negative impact on native populations with flow on effects to higher trophic levels, other control or
suppression methods have failed in comparable environments, or when the loss of natural fauna is
considered inconsequential (Bax et al. 2002). Successful eradication programs are generally reliant on the
ability to fully isolate the ecosystem, such as in closed harbors or island habitats, where containment is
already occurring (see examples in Veitch and Clout 2002).
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Reviewer Agency/Organization: DFO

Reviewers: Marianne Marcoux, Kimberly Howland,
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Ratajczyk

Document(s) Reviewed: 2021 Marine Environment Effects

Monitoring Program (MEEMP) and Aquatic
Invasive Species (AlS) Monitoring Program

Date Review Completed

Comment No.: DFO-12

Section Reference: 8.2.1 Modifications to the Program (2021)

Comment:

Issue:

The recommendation for the removal of Zooplankton sampling from the program in 2021 was not
developed in consultation with DFO or the MEWG.

Recommendation:
Consult with DFO and the MEWG on modifications to monitoring programs.

Baffinland Response:

Zooplankton sampling has been reinstated as a component of the 2022 Aquatic Invasive Species / Non-
indigenous Species (AIS/NIS) Monitoring Program at Milne Port. Zooplankton samples will be collected
using vertical and horizontal oblique zooplankton tows (same methods as 2020).
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Comment No.: DFO-13

Section Reference: 8.4.3 Independent Verification

Comment:

Issue:

“Seven taxa were flagged for review in 2021, due to concerns regarding possible NIS/AIS status, presence
on the program Watchlist, limited descriptions of geographic range, to gain clarity or confirmation of
uncertain identifications, or as part of QAQC procedures (Table 8-8). Results of independent review will
be summarized in table 8-9, once the information becomes available.

Recommendation:
Provide DFO with Table 8-9 information once available.

Baffinland Response:

Results have been received for three of the independent verifications. Table 8-9 has been revised with
the updated laboratory results in the final MEEMP report.

Comment No.: DFO-14

Section Reference: 8.5.3.3. Bryozoans

Comment:

Issue:

“Due to the presence of Eastern Canadian Arctic species within the genus, and poor range descriptions
for bryozoans in general, Tricellaria sp. |s designated No Risk and is not considered to be of concern for
Milne Inlet.

Clarification:

DFO does not agree with the conclusion. Independent verification of samples sent have not been
received as of date. The genus as stated has been included on species listed on databases as alien (Rius et
al. 2022, Fofonoff et al. 2022, Molnar et al. 2008).

Recommendation:

Without proper verification of samples collected, it cannot be ruled out that the sample contains T.
inopinata, which is listed on the National Risk Assessment as a potential invasive species in Canadian
waters.

Baffinland Response:

When a taxa is not identifiable to species level, procedure is to confirm if there are any species within the
broader taxonomic group that have a range that would include the Project area. If there is at least one
species with a natural range that includes the Project area, it is assumed that the unidentified species has
a reasonable probability of being indigenous. This is an assumption that is applicable to all taxa not
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identifiable to species level.

A review of the genus indicated that Tricellaria contains four species native to the Project area, and one
species (T. inopinata) flagged as a potential invader. It is thus considered probable that the unidentified
Tricellaria would be one of the four species with a documented Canadian Arctic range rather than an
unconfirmed NIS; therefore, this identification was designated “No Risk”. However, due to the presence
of T. inopinata on AlS databases, the specimen was treated with extra caution and sent for independent
verification; results remain pending.

Baffinland will revise the text to frame “No Risk” as a statement of probability, rather than a conclusion
(i.e., most likely, this specimen is among the indigenous species of the genus) and indicate the extra steps
being undertaken to resolve the identification. Should the identification be resolved to T. inopinata, the
risk determination would be revised, the taxa would be placed on the watchlist and flagged for further
review. Should more specimens of Tricellaria sp. be found in future studies, they would be treated with
the same caution and sent for independent verification (i.e., treated as non-indigenous until confirmed
otherwise).

Comment No.: DFO-15

Section Reference: 8.3.2 Sample Collection for Genetic Analysis

Comment:

Issue:

“These samples were collected and processed in a similar manner to the other benthic infauna samples,
however, the samples were preserved in 90% ethanol, rather than formalin, to allow for DNA analysis
should the flagged taxa be identified again in 2021. “

Recommendation:
Could BIM provide rational as to the reasoning for using 90% ethanol? DFO generally uses 95% ethanol or
higher based on recommendations from experts within the DNA field.

Baffinland Response:

Baffinland would like to clarify that the reference to 90% ethanol was a typographic error: samples were
preserved in either 95% ethanol or 80% ethanol.

It was not possible to source enough 95% ethanol product to meet the 2021 program needs without
major shipping restrictions. Therefore, in consultation with Biologica Environmental Services Ltd. and the
Canadian Centre for DNA Barcoding, it was confirmed that 80% molecular biology grade ethanol was
appropriate for the preservation of samples scheduled for DNA analysis given the relatively short time
the samples would be in the preservative prior to being analyzed. Samples slated for taxonomic analysis
were preserved in 95% ethanol (Tara Macdonald, Biologica Environmental Services Ltd., pers. comm.).
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Baffinland Mary River Project Report Working Group Comment Form

Reviewer Agency/Organization: Qikigtani Inuit Association

Reviewers: D. Bruce Stewart, Jeff W. Higdon

Document(s) Reviewed: Mary River 2021 Marine Environmental
Effects Monitoring Program (MEEMP) and
Agquatic Invasive Species (AIS) Monitoring
Program 2021 Annual Monitoring Report
Draft (2021 MEEMP AIS Report Draft for
MEWG.pdf)

Date Review Completed 2022-06-06

Comment No.: QlA-01

Section Reference: Entire Document

Comment:

Yet again Golder has provided a document for review that is protected to prevent copying of text for
inclusion in comments. This practice, intentionally or unintentionally, wastes reviewer’s time. QIA’s
comment to that effect on the 2020 draft was “Noted” by Baffinland but not acted upon.

e QlArequests that in future Baffinland provide these documents in a format that allows
highlighting, addition of comments, and copying of text. None of these should affect the security
of the original documents.

Baffinland Response:

Noted. In future, Baffinland will provide unsecured PDF versions of its draft annual monitoring reports to
the MEWG. Final reports will be provided as secured PDF files.

Comment No.: QIA-02

Section Reference: Executive Summary, p. 4 of 1047; see also

3.2.1 Modifications to the Program (2021),
p. 513 of 1047

Comment:

QIA was surprised and dismayed at the 29 June 2021 MEWG meeting to learn that Baffinland would not
be conducting the radial sampling programs for sediment and benthic biota in 2021.

e The rationale provided for making this change was that the radial sampling design had been
implemented for three consecutive years without directional trends having been observed (p.
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513). This rationale misses the fact that power analyses found the 2018 design (20 stations)
unable to detect change at an acceptable level; that the 2019 sampling program was not
completed due to time constraints (32 stns.). This leaves 2020 as the only year of full
implementation of the recommended design (60 stns) and only year to use exclusively Van Veen
grab samplers, with the next sampling now in 2023. This change weakens understanding of
current conditions and natural variability at a time when construction of a second ore dock and
doubling of shipping has been proposed. The approach to this monitoring program going
forward requires fulsome discussion by the MEWG.

Baffinland Response:

While Baffinland acknowledges QIA’s concerns regarding ongoing continuity in the full-scale radial
monitoring program, we are confident that a monitoring frequency of every three years is appropriate
(although scaled-back sampling still occurs in off-years), aligned with regulatory guidance, and capable of
detecting changes/trends in indicators.

Baffinland would like to address the power analyses and the perception of data collected under the
MEEMP being “unable to detect change at an acceptable level”. The original power analysis appended to
the 2019 MEEMP report was based on data simulation using residual bootstrapping — the target sample
size of 60 stations was set based on results of these analyses. However, follow-up analyses were
completed for both 2019 and 2020 using sediment and benthic data collected in the field, which
confirmed there was sufficient statistical power (i.e., >80%) for both sediment variables (percent fines
and iron content) and all four benthic community variables (density, richness, Simpson’s Diversity Index
(SDI), and Simpson’s Evenness Index (SEI) even in 2019 where only 32 of the planned 60 stations were
sampled. This demonstrates Baffinland’s understanding of current conditions and natural variability in
terms of sediment quality and composition and benthic communities is robust and that the monitoring
programs are functioning as intended (i.e., able to detect change). The 2020 power analyses were not
appended to the final 2020 MEEMP report — an oversight on Golder’s part for which we apologize. The
final 2021 MEEMP Report has now been revised to include the results of the 2020 power analyses (see
Appendix E of Chapter 2 — Sediment Quality).

Comment No.: QIA-03

Section Reference: Executive Summary, p. 4 of 1047.

Comment:

Sampling that focused on sediment station SW-02 was in response to a request from QIA and discussion
by the MEWG.

e QIA welcomes this investigation and Baffinland's intention to continue this monitoring but is
concerned that without a robust baseline and ongoing radial monitoring such anomalies will not
be detected in the Milne Port area in the future. How does Baffinland plan to identify and
address such anomalies in a timely manner while monitoring at 3-year intervals?

Baffinland Response:

While Baffinland acknowledges QIA’s concerns regarding ongoing continuity in the full-scale radial
monitoring program, we are confident that a monitoring frequency of every three years is appropriate
(although scaled-back sampling is occurring on off-years), aligned with regulatory guidance (e.g.,
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Environment and Climate Change Canada’s Environmental Effects Monitoring (EEM) program), and
capable of detecting changes/trends in indicators. Baffinland would also like to note that the “anomalies”
detected at station SW-02 are well within the predictions made in the FEIS, which indicated the potential
for localized fines mobilization and subsequent coarsening of sediment in areas exposed to propellor
wash from vessels.

In an innately variable ecosystem such as Milne Inlet, an anomaly noted within a single year would not
necessarily trigger a management response given the degree to which environmental parameters
fluctuate naturally. What we are monitoring for is year over year directional change beyond the natural
variability of the system. The intensive sampling that has occurred over the last three years, coupled with
previous (albeit less intensive) sampling dating back to pre-shipping, has given us a solid understanding of
sediment composition and quality from which to base comparisons. As outlined in the response to QIA-
02 above, sampling 32 stations (out of a planned 60) yielded sufficient statistical power to detect changes
in sediment and benthic indicators.

Moving forward, Baffinland will continue to conduct targeted sediment and benthic infaunal sampling in
the proximity of SW-02 in summer 2022 to further enhance our understanding of natural variability as
well as to monitor for any potential effects of Project activities.

Comment No.: QIA-04

Section Reference: Executive Summary, p. 4 — 9 of 1047.

Comment:

QIA supports the following recommendations in the report:

e Marine water quality, p. 3 of 1047. “Marine water quality monitoring for Site drainage and
treated effluent discharges is recommended to continue, to keep monitoring for potential
changes in downstream water chemistry from Site operations and provide continuity in the
established time series for the MEEMP.” (see also 2.6 Conclusions and recommendations, p. 77
of 1047)

e Marine sediment quality, p. 4 of 1047. “It is recommended to continue targeted sampling in
2022 to increase understanding of sediment grain size variability and to continue monitoring for
potential effects of Project activities on grain size distribution.” (see also 3.6, p. 519 of 1047)

e Benthicinfauna, p. 5 of 1047. “...it is recommended to continue targeted sampling in 2022 to
increase understanding of natural variability as well as to monitor for additional changes in
benthic community indicators.” (see also 4.6, p. 574)

e Benthic epifauna, p. 609 of 1047. “It is recommended that a diver-based methodology
permanently replace the combined use of ROVs and underwater video.”; “Future dive surveys
should analyze the quadrats as a whole (not by subquadrat) to reduce dive time.”; “...a new
quadrat should be deployed to replace the missing quadrat (Q2) and the location of Q12 should
be moved to a deeper site...”; and, “Future field surveys should incorporate enough field days to

buffer for inclement weather.”

e Fish health and tissue chemistry, p. 8 of 1047. “...continued monitoring is recommended to
maintain continuity in established time series data for Arctic Char and to provide a benchmark
for Fourhorn Sculpin and H. arctica health and tissue chemistry on which to base future
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comparisons.”

2.6 Conclusions and recommendations, p. 77 of 1047. “...annual marine water quality monitoring
is recommended to continue to evaluate whether Site operations are affecting downstream
water chemistry and to provide continuity in the established time series for the MEEMP.”

e NIS/AIS, p. 967 of 1047: “It is recommended that sampling across multiple trophic levels
continues in 2022, that taxonomic inventory for Milne Inlet continue to be expanded upon, and
that all flagged specimens continue to be screened for known geographic ranges and AIS/NIS
status. It is further recommended that efforts are continued to collect and review genetic
evidence for Marenzelleria sp. and Monocorophium sp. (both flagged as High Risk but not
Project-related), including targeted sampling to obtain specimens for DNA barcoding.”

Baffinland Response:

Acknowledged.

Comment No.: QIA-05

Section Reference: Executive Summary, p. 5 of 1047, and

5.6 Conclusions and recommendations, p.
609 of 1047

Comment:

Power analysis and the taxa accumulation curve indicate that the current sampling design is insufficient
to detect change and fully characterize the epibenthic community, and that the sampling effort required
to detect change with statistical power is not feasible within the open water season. The power analyses
were considering statistical power values of 0.8 and 0.9 (p. 681). Baffinland has proposed the MEWG
discuss: 1) removing this component and focusing on other components that have the ability to detect
change with statistical power (e.g., benthic infauna, sediment quality) or 2) to continue current sampling
and accept its statistical limitations.

1. Athird approach to discuss is increasing the sample size incrementally to increase the number of
indices capable of detecting changes of £40%. For example, increasing the number of quadrats
in both the reference and exposure areas to 12, would increase the number of summary indices
with the power to detect changes of 40% from ca. 2 at present to ca. 6. (pp. 682 and 683)

2. Appendices 5E and 5F are mislabeled in the Bookmarks as 5F and FG, respectively.

Baffinland Response:

Baffinland is in agreement with QIA’s proposed “third” approach, which was also raised during the June
2022 MEWG meetings, and will increase the number of quadrats in each the exposure and reference
areas to 13.

Baffinland will revise the report to correct the Appendix labelling in the Bookmarks.
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Comment No.: QlA-06

Section Reference: Executive summary, p. 7 and 8 of 1047.

Comment:

Significant differences between 2020 and 2021 samples were found in the condition of both Fourhorn
Sculpin and Hiatella arctica.

e This finding of significance was qualified as being "relatively small (<10%)". However, this
magnitude of change can be biologically significant and should not be downplayed. Further
monitoring is needed in 2022 to assess whether a trend exists.

Baffinland Response:

A magnitude of change in condition of <10% is consistent with Metal and Diamond Mining Effluent
Regulations (MDMER) effect sizes. Additional monitoring is planned for 2022 and trends in condition over
time will be evaluated in the 2022 annual report.

References

MDMER regulations: https://laws-lois.justice.gc.ca/eng/regulations/sor-2002-222/FullText.html

Comment No.: QIA-07

Section Reference: 1.4.2 Indicators and thresholds currently
used for the MEEMP, p. 22 of 1047

Comment:

“Section 1.4.2 Indicators and thresholds currently used for the MEEMP” mentions that “Changes to the
program also included updates or additions to the indicators and thresholds used to determine Project-
related impacts to the environment in Milne Port”

e Sampling parameters and indicators used in 2021 were summarized in Table 1-3 but not
thresholds. Were changes made to the thresholds in 2021 and, if so, what were they?

Baffinland Response:

No changes to thresholds were made in 2021. The sentence was referencing modifications made to the
MEEMP since 2016, not modifications made exclusively in 2021. The sentence has been edited to clarify.
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Comment No.: QIA-08

Section Reference: 2.1.1 Objectives, p. 67 of 1047.

Comment:

The objective of this program is to "Assess potential changes in marine water quality parameters in the
receiving environment related to site drainage and treated effluent discharges MP-05 and MP-06."

e What water quality monitoring is conducted at Milne Port during the open water season for
changes in water quality related to shipping?

Baffinland Response:

No monitoring is conducted to assess changes in water quality related to shipping at Milne Port during
the open water season. This is because shipping is not anticipated to measurably affect water quality in
Milne Inlet: as noted in the FEIS, vessels will be operated and maintained in accordance with all
applicable pollution prevention laws (e.g., Arctic Waters Pollution Prevention Act; Canada Shipping Act),
discharges of bilge or sewage at Port or any associated anchorages is prohibited, and ballast water
modelling indicates that any increases in temperature or salinity would be highly localized and dissipate
within a few meters of the discharge point. Further, in the unlikely event of a refuelling spill, effects to
water quality would be monitored and managed through the Emergency Response and Spill Contingency
Plans (FEIS Appendix 10C).

In contrast, land-based operations via site drainage and effluent discharge do have the potential to
adversely and measurably affect water quality in Milne Port, hence the focus of monitoring efforts on
these potential pathways of effects. In addition to monitoring discharge points in the marine
environment, Baffinland’s environment team also conducts stream sampling at outfalls which feed
directly into Milne Inlet; Baffinland can provide the relevant annual reports upon request. Further,
dispersion and deposition of ore dust from stockpiles was also identified in the FEIS as a potential effect
pathway. Because the iron occurs in a mineralized, particulate form, it is most likely to settle to the
bottom and integrate into the sediments rather than dissolve in the water column, such that this
potential pathway is best assessed through monitoring of sediments and associated benthic communities
in Milne Inlet that act as integrators of exposure conditions over the longer term, rather than water
quality monitoring. See also response to PCA-06.

Comment No.: QIA-09

Section Reference: 2.2 Study Design, p. 67 of 1047; and
2.3.1 Field methodology, p. 69

Comment:

RE: "...effort was made to collect water quality samples during active effluent discharge periods..." (p.
67) and "Water quality samples were collected during five sampling events scheduled between 2 August
and 19 August..." (p. 69)

e Were these collection efforts successful at obtaining samples during all active effluent discharge
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periods in 2021?

Baffinland Response:

In 2021, active discharges to the marine environment were monitored during 2 of the 5 water quality
sampling events (2 and 19 August). While effort is made to overlap sampling with active discharge
periods, this is not always possible given that MP-05 and MP-06 are intermittent discharges, meaning
that sometimes there isn’t enough water in the containment ponds on site for a discharge to occur when
sampling is scheduled within the scheduled 3-week sampling period.

Baffinland would like to clarify that regulations are closely followed and, prior to any discharge into the
marine environment, specific water quality requirements are to be met as per the Type “A” Water
Licence No. 2AM-MRY1325; this is reported on annually in the NWB/QIA report.

Comment No.: QIA-10

Section Reference: 2.3.1 Field methodology, p. 69 of 1047

Comment:

Water samples were collected mid-water at deeper stations.

e The freshwater effluent should be lighter than the receiving waters and tend to spread across the
surface. What are the rationale for collecting samples at deepwater stations from mid-water
depths rather than at the surface?

Baffinland Response:

Multiple stations are sampled for each of the site discharges and these include both surface and mid-
depth samples. Mid-depth samples were taken at the deeper stations because they are representative of
the water column at those depths.

Comment No.: QlA-11

Section Reference: 2.3.1 Field methodology, p. 70 of 1047

Comment:

RE: "...dissolved metals and mercury samples were field filtered and preserved."

e How does this change in methodology from 2020, when samples were not filtered or preserved
in the field (Baffinland 2021 MEEMP AISNIS Final Report, p. 137 of 1581), affect sample
comparability?

Baffinland Response:

Field filtering and preservation does not influence or change the total metal concentrations measured,
and it is these data that are screened against CCME water quality guidelines and upon which conclusions
are drawn. Going forward, field filtration and preservation will be implemented in the water quality
sampling program because it limits the influence of any delays in shipping the samples to the laboratory.
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Comment No.: QlA-12

Section Reference: 2.3.1 Field methodology, p. 70 of 1047

Comment:

Monitoring of bacteria in receiving water around each discharge was discontinued in 2021, as fecal
coliforms were not detected by sampling of the receiving waters in 2017 through 2020.

e The objective of monitoring is to detect problems with effluent discharge quality. Absence of
fecal coliforms in past years’ monitoring confirms that the systems were working but is not a
good reason for discontinuing monitoring, since without monitoring there is no check on
whether these systems are still working or for unexpected sources of bacterial contamination.
QIA recommends that bacterial monitoring continue.

Baffinland Response:

Baffinland notes that there is no potential pathway of effect related to the introduction of fecal coliform
at discharge locations MP-05 and MP-06 because these are discharges for the settling ponds that collect
water specifically from the ore pad. Accordingly, monitoring of fecal bacteria or other bacterial
parameters in the site discharges MP-05 and MP-06 is not a required sampling parameter under the
current Type A Water License; nevertheless, Baffinland included it within the monitoring scope for the
past four years with results confirming that MP-05 and MP-06 are not sources of fecal coliforms. For
these reasons, monitoring of bacteria was discontinued in 2021.

However, there is a separate water containment facility (MP-01A), which acts as a sewage pond for when
the water treatment facilities are at capacity. This pond is sampled monthly for fecal coliforms as part of
Type A Water Licence 2AM-MRY-1325 and cannot be discharged until a compliant pre-discharge sample
is collected and analyzed. For further details, refer to Baffinland’s 2021 Qikigtani Inuit Association and
Nunavut Water Board Annual Report for Operations.

Comment No.: QIA-13

Section Reference: 2.4.1 QA/QC results, p. 72 of 1047

Comment:

RE: water quality monitoring, "There was a low frequency and magnitude of notable detected
concentrations in blanks and low variability and high precision between duplicates."

e How are” low” and “high” defined in these contexts? Appendix 2C could also be referred to here.

 Baffinland Response:

“Low” and “high” were not defined per se. The intent was to communicate that the parent samples and
their respective duplicates were not substantially different using low and high as qualitative descriptors
(low variability and thus high precision in sampling) and, therefore, the water chemistry data collected
during the 2021 MEEMP were of acceptable quality. However, it is acknowledged that clearer language
could have been used to make that point with a more direct reference to Appendix 2C.
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Comment No.: QlA-14

Section Reference: 2.4.3.2 Metals, p. 73 of 1047

Comment:

The 2021 iron concentrations did not exceed iron concentrations measured in September 2017 that
were elevated by a storm event.

e If a comparable storm event was not mobilizing iron in 2021, that data should be compared
instead with sampling events that were not affected by a storm (i.e., compare apples to apples).

Baffinland Response:

Baffinland wishes to clarify that iron data collected in 2021 were compared to all data collected from
2017 through 2020, and not just a single storm event in 2017 as implied by the text in the report. Results
across sampling events and years indicate that Total Iron water concentrations in the marine receiving
environment are stable (i.e., no increasing trend observed) despite increases in production over the same
time period.

Comment No.: QIlA-15

Section Reference: Appendix 2B. Analysis of hold time
compliance, p. 105ff of 1047

Comment:

Hold times were exceeded for some water samples, for example nitrates and nitrites (10 d held cf. 3 d
recommended; p. 109ff and p. 182ff), pH meter (115 h cf 0.25 h; p. 122ff and p. 192ff), and total
dissolved solids (TDS) (19 d cf. 7 d; p. 198).

1. How do these exceedances alter precision and accuracy of the results and what will be done to
avoid hold exceedances in 20227?

2. The Baffinland 2021 Annual Report to QIA and NWB on Operations (Section 7.8, p. 70) states “An
on-site accredited field laboratory, located at the Mine Site and also operated by ALS, performed
select analyses in 2021 (i.e. pH, TSS, Total Dissolved Solids [TDS], turbidity), reducing logistical
costs while providing timely results.” Why were the marine pH and TDS samples not sent there
for timely analysis?

Baffinland Response:

1. Inshort, these exceedances are not anticipated to affect the precision and/or accuracy of results.
A discussion of exceedances for some parameters with short hold times, within the context of
northern environments, is provided in Section 2.4.1. Overall, the discussion concluded that,
despite the hold time exceedances, the data are considered valid and are comparable to other
years. Baffinland has already made attempts to avoid hold exceedances; for example, by
changing couriers to Purolator to have a direct contact to facilitate shipments and arranging
direct couriers with “NextFlight” for sample shipments with short hold times.

2. The marine pH and TDS samples were not sent to the onsite ALS lab because these particular
measurements (i.e., for pH, conductivity, and turbidity (among other water quality parameters))
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are collected in situ (at the time of sampling) and thus provide real-time measurements. Further,
the onsite ALS laboratory is responsible for processing all of the general chemistry samples for
site environment, including tote road monitoring, freshet, SNP etc., such that it would not be
feasible to complete MEEMP analysis in addition to current analysis load.

Comment No.: QlA-16

Section Reference: Matrix spike (MS) report, p. 154ff and p.
230ff of 1047

Comment:

Some matrix spikes were exceeded by the background level, resulting in loss of analyte recovery data.

e What will be done in 2022 to improve information regarding analyte recovery?

Baffinland Response:

Previously, Baffinland staff and consultants would manually add preservatives to sample bottles, which
leaves room for error. To improve on this, sample bottles now come pre-charged to eliminate risk of
analyte recovery data loss.

Comment No.: QIA-17

Section Reference: 3.3.1 Field methodology, p. 514 of 1047

Comment:

At each station depending on grab volume and penetration depth, multiple grab samples were collected
to obtain sufficient volume of surficial sediments for the selected analyses.

e How does gathering shallow surface sediment from multiple locations affect the sediment
comparisons relative to gathering a greater volume from fewer samples that have greater depth?

 Baffinland Response:

As described in Section 3.3.1 of the 2021 MEEMP report and as per standard practice, only the upper 5
cm layer is sampled for sediment chemistry, so sampling depth is standardized. The number of grabs
taken (area sampled) is determined by the volume of sediment needed for the analysis required at that
station and does not affect sediment comparisons. Sampling depth (upper 5 cm) is different from the
grab penetration depth (variable). To obtain an undisturbed 5 cm layer, the grab penetration depth
should be deeper than 5 cm and is noted to assess whether the grab should be accepted or not;
however, grab penetration depth does not affect the volume of sample submitted to the laboratory for
analysis because the sampling depth is standardized. The final 2021 MEEMP report has been edited for
clarity.
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Comment No.: QIA-18

Section Reference: 3.3.4 Sediment quality QA/QC results, p.
517 of 1047

Appendix C. Sediment quality laboratory
data, p. 530ff

Appendix D. Sediment screening table and
QA/QC results, p. 561ff

Comment:

RE: “There was low variability and high precision between duplicate samples, with the exception of a
number of metals.”

1. Greater detail is needed to put the quoted text in proper perspective. Twenty-five of the 35
metals measured were at least 50% different between the two sediment subsamples (p. 523).

RE: “The data are considered to be reliable because accounting for variability does not substantially
change the data screening results at the metal concentrations reported.”

2. In 2021 at site SW-02, 18 of the 35 metals measured were present in the highest concentrations
measured during sediment sampling at the site over the period 2018-2021 (p. 562). Twenty -
three of the 35 metals analyzed had a relative percent difference (RPD) of greater than 50%
between SW-02 and Dup A (p. 563). These differences are much greater than those of the
laboratory sample and duplicate (p. 542). Duplicate outliers and surrogate recovery outliers
were identified in the quality control samples (p. 534). QIA recommends that Golder review the
sediment sampling methodology to see if measures can be taken to reduce variability, and more
samples be taken at this site to provide a better assessment of how sediment composition at the
site varies and may be changing.

Baffinland Response:

Noted. The observed differences between the duplicates and the original sediment samples could be a
result of heterogeneity in concentrations inherent within the sediment matrix, or ‘incomplete’
homogenization of the sediment sample such that subsampling for laboratory analysis could have
introduced some variability. Golder will review the sediment sampling methodology with the aim of
identifying measures that can be taken to reduce variability between duplicate samples and make
modifications as necessary. It should also be noted that variability in sediment composition and
chemistry at this site might be naturally higher relative to some other areas given the dynamic influences
of tides, ice scour, storm events, and freshwater input.
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Comment No.: QIA-19

Section Reference: 4.2.1 Modifications to the program (2021)
p. 569 of 1047

Comment:

The radial monitoring program was suspended in 2021 for both sediment and benthic infauna on the
basis that 3 years of monitoring had not found evidence of Project impacts. However, directed sampling
at site SW-02 for both parameters in 2021 confirmed that the anomalies at this site appear to be Project-
related.

e Will Baffinland be restoring its radial sampling programs for sediment and benthic infauna in
20227

Baffinland Response:

Baffinland will be conducting the full radial sampling programs for sediment and benthic infauna every 3
years. The next full-scale sampling program for these parameters is scheduled for 2023.

The effects observed at SW-02 are well within the predictions made in the FEIS, which indicated the
potential for fine sediment mobilization as a result of propeller wash from ships. Additional targeted
sampling in the SW-02 area is planned for the 2022 sampling program with effort similar to that
completed in 2021.

Comment No.: QIA-20

Section Reference: 5.2.3 Indicators, p. 585 of 1047.

Comment:

RE: “The 2021 quadrat survey results are to serve as a baseline for quantitative comparisons to future
survey years so long as field methodologies remain consistent.”

e Thisis a benchmark, not a baseline which would imply pre-development and given the variability,
needs more than a single year of comparable data to be useful for future comparisons. Will
Baffinland replicate this study in 2022 and 2023?

Baffinland Response:

The final 2021 MEEMP report has been updated to change the term “baseline” to “benchmark”. The
quadrat survey will be replicated in 2022 and in future monitoring years, with three additional quadrats
added to each of the reference and exposure areas.

Comments and Baffinland Responses 18



EBaffinland

Comment No.: QlA-21

Section Reference: 5.4.1 Substrate, Figure 5-4, p. 593 of 1047

Comment:

Panels of the figure need to be identified using A to E labels to link them to the caption, or the caption
needs editing (e.g., "...Milne Port (clockwise from upper left panel), a) silt/sand, ...".

Baffinland Response:

Labels (A to E) will be added to Figure 5-4 to reference with the Figure caption.

Comment No.: QlA-22

Section Reference: 5.4.3.2 Motile epifauna, Table 5-8, p. 603 of
1047

Comment:

The caption does not appear to fit the table, which does not include information on "Total Percent
Cover”. The SDI means and SEs were identical for the Exposure and Reference areas.

e Are these correct?

Baffinland Response:

Caption for Table 5-8 has been updated to include “Density”, instead of “Total Percent Cover.” The
Simpson’s Diversity Index (SDI) means and standard errors were corrected in Table 5-8. These corrections
do not affect the content of the results section.

Comment No.: QlA-23

Section Reference: 5.4.3.2 Motile epifauna, Figure 5-8 p. 604 of
1047.

Comment:
Panel A) describes “Density” but the caption describes it as “Total Percent Cover”.

e Correct the caption or replace the panel?

Baffinland Response:

The caption has been revised to accurately reflect the graph with “Density”.
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Comment No.: QlA-24

Section Reference: 5.5 Discussion, p. 608 of 1047

Comment:

RE: quadrat surveys, “Taxonomic resolution was improved in 2021 due to the exclusive use of divers...”

e QIlArecognizes that identification of 16 of the 44 taxa found in the quadrat surveys to species
(Appendix F, p. 686) is an improvement and encourages further improvement.

Baffinland Response:

Baffinland continues to work on improving taxonomic resolution of diver-based quadrat surveys via
opportunistic collection of samples that can be sent for laboratory taxonomy analysis. If QIA has further
recommendations on how to further improve taxonomic resolution, Baffinland would appreciate
receiving those in writing so they can be considered for future implementation.

Comment No.: QlA-25

Section Reference: 6.2.1 2021 modifications to the program, p.
694

Comment:

RE: “Previously, CPUE was calculated by using the following general equation: no. of fish/hour(h)
fishing.” The change in 2021 to reporting catch per unit of sampling effort (CPUE) in terms of the gear
employed (e.g., /rod, /100 m of gillnet, /trap) is important as it facilitates comparisons with other
studies.

e Because the gillnets use panels of different mesh sizes and the vulnerability of fish to capture
varies with mesh size, reporting the mesh size each fish was caught in provides useful
information for future comparisons. Is this information recorded and, if not, will it be in 2022 and
future monitoring?

Baffinland Response:

Although useful for fish population estimates, this information is beyond the scope of the MEEMP Fish
Community objective ‘Characterize the marine fish community at Milne Port in terms of species presence
and relative abundance’. This information has been collected in previous programs but was discontinued
when it was determined to increase handling time of the fish during recovery of the nets and did not
provide added value to the fish community monitoring objectives.
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Comment No.: QlA-26

Section Reference: 6.3.1.3 Gill nets, p. 702

Comment:

RE: “Gillnets were either suspended just below the water surface or weighted to run along the seabed.”

e Gill net placement in the water column (surface, midwater, bottom) and water depth affect the
vulnerability of fish species and fish of different sizes to capture and provide information on their
habitat use. Do the CUPE (etc.) data differentiate between the floating and sinking nets and were
depths at each end of the net recorded? If not, these data should be recorded in future sampling.

Baffinland Response:

While data from the floating and sinking nets were recorded separately, they were combined to increase
the strength of the bin size for comparative statistics rather than separated into smaller bins. Baffinland
does not intend to analyze the data separately, as doing so would not advance the overall objective of
this component of the MEEMP which is to ‘characterize the marine fish community at Milne Port in terms
of species presence and relative abundance’.

Comment No.: QlA-27

Section Reference: 6.3.1.5 Fukui traps, p. 706 of 1047 and

6.3.1.6 Hoop nets, p. 707 of 1047

Comment:

Fukui traps were not deployed in the East Shore area due to limited suitable habitat and time constraints
(p. 706), and hoop nets were not deployed at the Phillips Creek or East Shore areas (p. 707).

e How does this data gap affect future comparisons and how will it be avoided in the future?

Baffinland Response:

While every effort will be made to ensure all Fishing Areas (FAs) are sampled, and with similar fishing
pressure, this is not always possible. A tremendous amount of sampling, across multiple disciplines,
occurs within a limited open-water season and inclement weather can ground the field crews for multiple
days.

Data are compared over time in these regions specifically (Phillips Creek and East Shore), and for only
those specific types of effort (Fukui Traps and Hoop Nets). The 2021 data will be absent in future
comparisons for these efforts but will not influence the year-to-year comparison of other FAs and efforts.
Over time, and with the increase of interannual data sets for established suitable sampling locations
these data gaps are expected to be observed as outliers.
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Comment No.: QlA-28

Section Reference: 6.3.1.6 Hoop nets, p. 707 of 1047

Comment:

RE: Shore-based “Hoopnets were checked every 1 to 5 days after deployment.”

e Please explain why there were intervals of up to 5 days between checks and how this may affect
CPUE comparisons?

Baffinland Response:

Time and weather constraints dictated the frequency with which hoop nets could be checked. Field crews
have a limited time to complete an ambitious sampling scope, across disciplines, with often inclement
weather — they do their best in often challenging conditions. The intervals ranging from 1 to 5 days would
not affect CPUE comparisons (as the nets were never saturated with fish upon collection), as the
calculations are based on total soak time per effort.

Comment No.: QlA-29

Section Reference: 6.4.1.1 2021 Summary, p. 711 of 1047

6.4.2 CPUE comparisons, p. 724

Comment:

RE: use of the term “abundance” as in “...Fourhorn Sculpin (44.56%) were the most abundant fish species
caught.” (p. 711) and “...fish abundance was higher in Ore Dock West relative to other FAs.”

e Asnoted in past comments, these sampling methods do not necessarily reflect abundance in the
environment. The sculpins may have been caught more frequently but this may be related to
their vulnerability to capture in the various fishing gear, which varies with factors such as gear
type, set location/habitat/depth, species, and fish size. A better way to describe the results
would be: Fourhorn sculpin comprised 44.56% of the catch.

Baffinland Response:

Fish abundance in section 6.4.2 is calculated as catch per unit effort, which corrects catch for gear type
and effort. Sentences were edited to indicate relative abundance.

Section 6.4.1.1 was revised to clarify that Fourhorn sculpin were the most numerous fish species
collected.
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Comment No.: QIA-30

Section Reference: 6.4.1.3. Fishing areas, p. 716 of 1047

Comment:

RE: “the ore Dock was the most productive fishing area.”

e The sampling was more productive at this site but the site was not necessarily more biologically
productive. This is an important distinction that should be made in text. Further information is
needed to assess whether the fish (e.g., sculpins) were simply more vulnerable to the gear, or the
area was really more productive.

Baffinland Response:

Noted. The statement in the report was edited to reflect this distinction (the statement no longer alludes
to relative productivity) and clarify the area had the highest captures, not corrected for fishing effort.
Comparative CPUE for different methodologies across the different fishing areas (direct project footprint
and indirect project footprint) were assessed statistically and the result was no significant spatial
differences (Table 6.14). CPUE values for each method across each area in 2020 and 2021 are presented
in Table 6.15.

Comment No.: QIA-31

Section Reference: 6.4.1.5 Gill nets, p. 719 of 1047

Comment:

RE: “...gillnet CPUE was second highest after trawling...”

e Comparisons of CPUE from different gear types should be avoided unless the CPUE metrics have
been standardized in some way, otherwise it is comparing apples to oranges. CPUE comparisons
are best used for comparisons between stations or years for a particular gear within a sampling
program that is itself standardized.

Baffinland Response:

Sentence was edited to remove comparison to other methods.

Comment No.: QlA-32

Section Reference: 6.4.1 Catch Data, Figures 6-12 - 6-15 (p. 720
—-723)

Comment:

RE: Figures 6-11 to 6-15 depicting total catch by different gear types

e These numbers graphed do not provide a useful metric for comparing how well or poorly a
particular species is, or fish in general are, faring post development. What should be compared
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here is CPUE for each species over time between fishing areas. To do this most effectively other
variables such as habitat type/location/depth, set/check time, survey timing, mesh size, etc. need
to be controlled (i.e., follow a consistent monitoring plan design over time). QIA recommends
these figures be repeated but replacing the species totals in each bar with their CPUE.
Comparison of the total catch and CPUE figures might provide insights into how changes in the
monitoring programs have altered the total catches cf. catch effort.

Baffinland Response:

Due to inconsistent methodologies and the lack of standardization between sampling locations, it is not
possible to make these comparisons between survey years. Standardization of methodology started in
2021 and will continue in 2022, which may allow for this level of comparison in future reports; however,
a detailed analysis on the level of relative abundance by species is not possible at this time.

Comment No.: QlA-33

Section Reference: 6.4.1.9 Trawling, p. 723

Comment:

The fish species composition of trawl catches in 2020 and 2021 were quite different. In 2020, trawling
began when the net reached the bottom and was conducted at sample depths ranging from 23 to 27 m
over sand bottom at a speed of 1 knot (2020 MEEP AISNIS Report, p. 1259 of 1581). In 2021, trawling
began after the trawl contacted bottom and had been raised 2 to 3 m, and was conducted at sample
depths of 30 to 50 m; tow speed and bottom type were not stated in the Methods (p. 708 of 1047).

e The composition of the catches is very different and likely reflects differences in methodology
rather than interannual changes. Is the objective of these trawls primarily to characterize fish
presence at various depths and habitats or is it to facilitate interannual comparisons, in which
case how will the 2022 trawling be conducted?

Baffinland Response:

Trawling is a new method being trialed for the program. Trawling efforts in 2020 and 2021 were intended
to test different methodologies to determine the effectiveness of the method for the program. Methods
in 2021 were refined to improve on limitations found during 2020 trials and the efforts are not
comparable. Methods in 2022 will follow 2021 efforts, with potential changes based on limitations
identified in 2021.

Comment No.: QlA-34

Section Reference: 6.4.2 CPUE comparisons, p. 725

Comment:

RE: “Table 6-16 Statistical comparisons of CPUE among areas and years and for gear types” (p. 725).

e QIA recommends that similar comparisons for key species and gear (e.g., Arctic Char and gillnets)
be assessed to see whether they might provide insights into trends within and among FAs over
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time that are not otherwise apparent.

Baffinland Response:

Baffinland acknowledges QIA’s recommendation and will consider the option of adding similar
comparisons into future monitoring reports. This level of data analyses is possible for Arctic Char in
Fishing Areas by gear type where there is sufficient catch for statistical analysis. We agree that this is
valuable data, and it can be incorporated into future reports.

Comment No.: QIA-35

Section Reference: 6.5 Discussion, p. 728 of 1047

6.6 Conclusions and recommendations, p.
729

The 2021 results “...when combined with the 2020 dataset, provides a reliable characterization of the
status of the marine fish community.”

e Lumping together all the species caught by a particular gear, or all gears’ catches of a species, will
obscure trends in relative abundance of key species that are useful for identifying Project impacts,
so characterizing the treatment of the results as yielding a “reliable characterization of the current
status of the marine fish community” is not supported.

Baffinland Response:

QIA’s comment is noted. Text has been updated to clarify that the fish community has been
characterized, and not its status. We further note that the objective of this particular exercise was to
provide a characterization of the marine fish community, not identify trends in relative abundance of key
species. Nonetheless, “reliable” was replaced with the word “genera
level of comparison.

III

to more accurately indicate the

Comment No.: QlA-36

Section Reference: 6.5 Discussion, p. 728 of 1047

Comment:

RE: “Recommendations for future monitoring includes a minimum three fishing efforts per gear type in
the focal FAs.”

e Please clarify what “three fishing efforts” translates to for each gear type, and which fishing areas
are considered “focal FAs”.

 Baffinland Response:

Focal was removed from this sentence. The recommendation was to conduct a minimum of three
deployments per fishing methodology per fishing area (FA) in order to support statistical comparisons
between each FA for each fishing method. Please note that this specific analysis approach for fish
community has since been revised (as outlined in revisions made to Chapter 6) such that there are now
only two distinct FAs (Indirect Project Footprint, Direct Project Footprint) in Milne Port, as opposed to
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five FAs as originally identified in the draft report. This change was made because there was not enough
biophysical variation between the 5 FAs to warrant their independent classification. The two FAs offer a
more reasonable segregation of the sampling stations based on their relative proximity to port activities
(i.e., marine infrastructure, discharge activities, and berthing operations) and will provide for a more
robust statistical comparison given the larger sample sizes that will available per FA.

Comment No.: QIA-37

Section Reference: 7.4.1.1 Fourhorn Sculpin, p. 781 of 1047

Comment:

RE: The y-axis of Figure 7-1 Length frequency distributions of Fourhorn Sculpin sampled from the Milne
Port area, 2021, p. 781.

e In % Frequency figures the total of the columns would normally add up to 100%. These don't and
some clarification would be helpful. Do the columns represent the percentage of the total
Fourhorn Sculpin catch that was sampled for males and females of a particular length class? To
provide context, the sample sizes should be included in the figure or caption for both the number
of sculpins of each sex sampled and the total number of each sex caught.

Baffinland Response:

There was an error in the depiction of relative frequency in this figure that has been corrected. Columns
represent the relative frequency of a particular size class, compared with the total Fourhorn Sculpin
catch. The relative frequency of each size class sums to 100% across sexes (i.e., females and males
together). Sample sizes for each sex have been added to improve figure clarity.

A similar error was also found in Figure 7-9, where relative frequency was not depicted correctly. This
figure has also been revised, similarly to Figure 7-1. The relative frequency for each size class of Hiatella
arctica sums to 100% across sampling years (i.e., 2020 and 2021 together). Sample sizes for each year
have been added to improve figure clarity.

Comment No.: QIA-38

Section Reference: 7.4.1.1 Fourhorn Sculpin, p. 785 of 1047

Comment:

Figures 7-2 though 7-5 provide nice clear illustrations of the data.

e Figures 7-6 and 7-7, p. 785 and 786 could be improved by using the same x and y-scale axes to
facilitate direct comparisons, or by noting in the captions that the left and right panels of each
figure have different x- and y-scales.

Baffinland Response:

The same x and y axis scaling have been applied for female and male fish in figures 7-6 and 7-7.
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Comment No.: QIA-39

Section Reference: 7.4.2.1 Arctic char, p. 792 of 1047.

Comment:

RE: “One Arctic Char sampled had tissue concentrations of several metals which were notably different
than other Arctic Char sampled the same year.” (p. 792) Golder suggests that, based on its small size,
this fish may have been a smolt on its first migration to sea and “[t]he elevated concentrations of metals,
including some COPCs [i.e., contaminants of potential concern], may be attributable to differences in
water chemistry between its originating lake and Milne Inlet.” (p. 793)

e These elevated tissue metals argue the need to sample char of this size from rivers draining into
Milne Port to learn where these fish are being exposed to higher metal concentrations (i.e.,
which river system).

Baffinland Response:

Concentrations of several metals naturally occur in greater concentrations in freshwater when compared
to the marine environment. Therefore, it is not unusual for fish originating from freshwater to have
greater tissue concentrations of these metals when compared to individuals of the same species collected
from the marine environment; one explanation is that prolonged periods of reduced feeding, such as
those that occur for overwintering Arctic char, can have significant consequences for tissue contaminant
levels (Martyniuk et al. 2020). Over time, the tissue concentrations of these metals would be expected to
decrease as the fish reaches equilibrium within the marine environment.

As described in Section 7.4.2.1: “Characteristic differences in water chemistry, including metals
concentrations, between freshwater and marine environments may explain the abnormal metals
concentrations in this individual Arctic Char. A recent study of tissue metals burdens in Arctic Char from
the Nunavik region of northern Quebec found that concentrations of chromium, lead, and nickel were
significantly higher in muscle tissue samples from Arctic Char in the post-winter period before they
returned to the ocean when compared with Arctic Char caught in the ocean during summer (Martyniuk
et al. 2020). Given this individual Arctic Char had elevated concentrations of chromium, lead, and nickel,
and its stomach contents were comprised entirely of freshwater insects, it is likely that this individual
was a first-year smolt that had migrated from a lake upstream of Milne Port. The elevated
concentrations of metals, including some COPCs, may be attributable to differences in water chemistry
between its originating lake and Milne Inlet.”

References:

Martyniuk, M.A.C., Couture, P., Tran, L., Beaupre, L. and M. Power. 2020. Seasonal variation of total
mercury and condition indices of Arctic charr (Salvelinus alpinus) in Northern Quebec, Canada. Science of
the Total Environment. 738: 139450.
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Comment No.: QIA-40

Section Reference: 7.4.2.1 Arctic char, pp. 781 to 798 of 1047.

Comment:
RE: Figures 7-2, 7-4,7-5, 7-6, 7-7, 7-11, 7-12, and 7-13.

e What are the R-squared values for the linear relationships shown in these figures?

Baffinland Response:

The linear relationships shown in these figures are visual representations of several ANCOVA models.
Given the nature of ANCOVA and the assumptions of this test, specifically parallel slopes among factor
groups, individual R? values cannot be derived for each linear relationship depicted. Instead, R? values for
each ANCOVA model depicted in the indicated figures are provided in the table below.

ANCOVA Model
Figure Species
Dependent ‘ Factor ‘ Covariate
7-2 FHSC logio Total Weight Sex logio Total Length n/a 0.942
Female 0.777
7-4 FHSC Total Length Y A
crarteng ear &e Male 0.579
. Female 0.959
7-5 FHSC logio Total Weight Year logio Total Length Vale 0911
Female 0.829
7-6 FHSC Liver Weight Y Total Weight
iver Weig ear otal Weig Male 0.608
. . Female 0.812
7-7 FHSC logio Gonad Weight Year logio Total Weight Male 0.596
7-11 HTAR logio Total Weight Year logio Total Length n/a 0.514
a
712 ARCH log1o Merc.ury Year logio Total Length n/a 0.060
logio Selenium Year logio Total Length n/a 0.267
713 EHSC logio Mercury Year logio Total Length n/a 0.631
logio Selenium Year logio Total Length n/a 0.426

@ Mercury concentrations in ARCH did not differ significantly among sampling years (P-value = 0.199). See Section 7.4.2.1 in
MEEMP 2021 Report.

ANCOVA = Analysis of Covariance; FHSC = Fourhorn Sculpin (Myoxocephalus quadricornis); HTAR = Wrinkled Rock-Borer (Hiatella
arctica); ARCH = Arctic Char (Salvelinus alpinus); logio = logio-transformed; n/a = not applicable.

Comment No.: QlA-41

Section Reference: Appendix 7A, pp. 813 and 816

Comment:

RE: "Due to equipment malfunction in the field, no weights were recorded from fish collected from the
Tugaat River Estuary." (p. 816)

1. How will this problem be avoided in the future reconnaissance surveys?

RE: “The Tugaat River area is not recommended for use as a fish health reference area based on data
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collected during the 2021 reconnaissance survey.” (p. 816)

2. What other alternatives are being considered?

Baffinland Response:

1) To avoid potential issues related to malfunctioning equipment, additional scales will be provided to
the field crew during future sampling events to provide redundancy.

2) In 2022, additional sampling will be conducted north of Tugaat estuary (further north of the previously
sampled reference site in 2020) and in Koluktoo Bay to identify a suitable reference site that offers
similar habitat conditions as Milne Port and supports similar species assemblages including both indicator
species for the fish health program (i.e., Fourhorn sculpin, Hiatella arctia).

Comment No.: QlA-42

Section Reference: 8.1.1 Objectives, p. 923 of 1047

Comment:

The AIS/NIS objectives listed are reactive rather than proactive, in that they do not address prevention of
NIS/AIS introductions, rather identify whether introductions have occurred. Once NIS/AIS have been
introduced they are typically very difficult to eradicate and can have significant ecological and economic
consequences. This is an ongoing concern with Project shipping.

e Discussions have been held with DFO regarding a risk-based assessment of biota carried to Milne
Port in the ballast water and on the hulls of Project shipping. When will these studies be
implemented?

Baffinland Response:

The program referenced by QIA is being led by DFO (as per the relevant commitment for Phase 2), thus
timing and implementation of the program will be determined by DFO. Again, Baffinland would like to
emphasize that its current approach to managing ballast water introductions — mandating both exchange
AND treatment for vessels that are currently fitted with onboard treatment systems — exceeds Transport
Canada regulations.

Comment No.: QlA-43

Section Reference: 8.2.1 Modifications to the program in 2021,
p. 926 of 1047

Comment:

RE: “Zooplankton sampling was removed from the program in 2021 and replaced with monitoring for
recruitment.” Monitoring of settlement plates and baskets for NIS/AIS focuses on fouling species and
may miss other species that arrive as plankton.

1. Are there sufficient settlement plates and baskets to detect NIS/AIS in a timely manner?
2. Why were there no settlement plates and baskets deployed at the existing ore dock?
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3. Will biological sampling of the ballast water be used in 2022 to identify which live taxa in the
ballast water may pose a risk if released, including zooplankton and phytoplankton?

Baffinland Response:

1. Settlement substrates have been deployed in 23 locations in Milne Port and Ragged Island, with an
additional 9 deployments near the Freight Dock. Locations were selected to provide an even distribution
throughout the Milne Port area. Deployments have been set up to monitor for short term (annual) and
medium term (3 years) recruitment. This is considered adequate to detect NIS/AIS in a timely manner.

2. Settlement substrates were deployed at the ore dock in 2016-2018. However, when attempts were
made to recover them the next season, the deployed settlement substrates were determined to be lost
or damaged, presumably due to interactions with ships during seasonal berthing activities. It was
determined there was no safe location along the ore dock where substrates could be deployed where
they could be reliably retrieved on an annual basis.

3. Ballast water sampling for plankton is a DFO-led project; hence details regarding the implementation
of this program in 2022 would be determined by DFO.

Comment No.: QlA-44

Section Reference: 8.3.3.1 Taxonomic identification and
literature review, p. Figure 8-5, p. 934 of
1047

Comment:

Golder has highlighted the fact that ArcOD has few datasets on marine species from the Canadian Arctic
relative to other areas of the circumpolar Arctic (Figure 8-5, p. 934).

e Golder and Baffinland have a remarkable dataset of Arctic marine species from Milne Inlet. Will
the dataset be made available on ArcOD and, if so, when?

Baffinland Response:

Baffinland will explore the option of making the Milne Inlet taxonomic inventory available on ArcOD and
report back to the MEWG during future MEWG meeting(s).

Comment No.: QIA-45

Section Reference: 8.4.1.1 Benthic infauna, p. 935 of 1047, and
8.5.3.2.1 Diastyloides biplicatus, p. 965

Comment:

Diastyloides biplicatus was flagged for review as part of the QA/QC procedures following a transcription
error in the lab data.

e QIA acknowledges this precautionary response to the data error.
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Baffinland Response:

N/A

Comment No.: QlA-46

8.4.1.2 Macroflora and Benthic epifauna, p. 938

Section Reference:
of 1047

Comment:

RE: “A literature review was performed for all new taxa identified in quadrat surveys...”

e These references were not cited but might be useful for future discussions of benthic macroflora:

o Mathieson, A.C., Pederson, J.R., Neefus, C.D., Dawes, C.J., and Bray, T.L. 2008. Multiple
assessments of introduced seaweeds in the Northwest Atlantic. — ICES Journal of Marine
Science, 65: 730-741.

o Mathieson, A.C., Moore, G.E., and Short, F.T. 2010. A floristic comparison of seaweeds
from James Bay and three contiguous northeastern Canadian Arctic sites. Rhodora
112(952): 396-434. DOI: http://dx.doi.org/10.3119/09-12.1

o Goldsmit, J., Schlegel, R.W., Filoee-Dexter, K., MacGregor, K.A., Johnson, L.E., Mundy,
C.J., Savoie, A.M., McKindsey, C.W., Howland, K.L., and Archambault, P. 2021. Kelp in the
Eastern Canadian Arctic: Current and Future Predictions of Habitat Suitability and Cover.
Front. Mar. Sci. 18:742209. doi: 10.3389/fmars.2021.742209

Baffinland Response:

We thank QIA for providing these additional references. These have been added to our database of
relevant literature.

Comment No.: QIA-47

Section Reference: 8.4.1.3 Settlement substrates, p. 940 of 1047

Comment:

Casas-Monroy et al. (2014) provided a summary of species in ballast water, not biofouling which may be
the more likely source of species fouling the rocks and plates. This recent paper discusses some fouling
species of concern:

e Goldsmit J, McKindsey CW, Stewart DB and Howland KL (2021) Screening for High-Risk Marine
Invaders in the Hudson Bay Region, Canadian Arctic. Front. Ecol. Evol. 9:627497. doi:
10.3389/fevo0.2021.627497

 Baffinland Response:

We thank QIA for providing this additional reference. This has been added to our database of relevant
literature.
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Comment No.: QIA-48

Section Reference: 8.4.1.3 Settlement substrates, p. 940 of 1047

Comment:

The three watchlist species found on settlement substrates in close proximity to the ore dock raise
questions regarding their origins.

e Biological sampling of the ballast water and hull fouling is needed to assess whether these
species are present in the vessels’ ballast water or as biofouling on their hulls.

Baffinland Response:

Baffinland will continue to work with DFO to implement the ballast water sampling program and to
discuss options for hull biofouling monitoring.

Comment No.: QlA-49

Section Reference: 8.5.2.3 Settlement substrates, p. 953 of
1047.

Comment:

RE: “in 2021, settlement substrates were deployed in nineteen locations...”

e Weren't these settlement substrates deployed in 2020 and recovered in 2021? Were new
settlement plates deployed to replace those recovered in 20217 If not, QIA recommends this be
considered given the high loss rates and value of longer soak times for species identification.

Baffinland Response:

Settlement substrates were deployed at ten locations in 2020; however due to limited supplies of
settlement baskets, full sets were not placed at each location. In 2021, additional substrates were added
to the existing deployments where they were required, and an additional thirteen deployments were
added at new locations (for a total of 23 monitoring locations, plus nine along the Freight Dock). All
substrates recovered in 2021 were replaced.

The program design allows for short- and medium-term soak times. Each sample year, two sets of
substrates will be collected from each location. One set will be an annual set (representing annual
recruitment, or short term) and one set that has soaked for three years (representing medium term
recruitment). Based on the original deployment times, substrates collected in 2022 will have soaked for
one or two years, with the first three-year substrates anticipated to be collected in 2023.
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