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Executive Summary

Baffinland Iron Mines Corporation (Baffinland) owns and operates an open pit iron ore mine (the Project) located
in the Qikigtani Region of North Baffin Island, Nunavut, in accordance with Terms and Conditions of its Project
Certificate (PC) No. 005. Ore is transported to market during the open water season by chartered vessels that
receive the ore in Milne Port, located at the head of Milne Inlet at the western end of Eclipse Sound. Shipping
commenced in 2015 and is expected to continue for the life of the Project (20+ years).

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) and
FEIS addenda (Baffinland 2012, 2013). The MEEMP includes monitoring of marine water and sediment quality,
marine benthic invertebrates, marine vegetation, and fish and fish habitat. The sampling design is generally based
on the Metal Mining Environmental Effects Monitoring (EEM) technical guidelines (Environment Canada 2012)
and includes statistical approaches for detecting potential Project-induced impacts on the marine environment.
Nonindigenous Species/Aquatic Invasive Species (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.

This report presents the results of the MEEMP and NIS/AIS monitoring programs conducted in Milne Inlet during
the 2023 open-water season, the ninth consecutive year of monitoring.

MARINE WATER QUALITY (CHAPTER 2.0)

The marine water quality component of the MEEMP involves monitoring of water quality in the Milne Inlet
receiving environment to confirm that site discharges are in compliance with requirements outlined in the Type A
Water License and satisfy Project Certificate (PC) Conditions No. 76, 83(a), 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 are distributed in a radial design up to approximately 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 2023, reported analytical results for water quality parameters (i.e., major ions, nutrients, metals, hydrocarbons,
and polycyclic aromatic hydrocarbons [PAHs]) were generally within ranges observed during previous MEEMP
sampling programs (2015 to 2022). Consistent with previous programs, hydrocarbons and PAHs were not
detected in the 2023 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. All parameters were below relevant
water quality guidelines (i.e., Canadian Council of Ministers of the Environment Water Quality Guidelines; CCME
WQGs).

\\\I)



15 March 2024 1663724-499a-R-Rev0-70000

Collectively, measured concentrations of 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, 2023 data were compared to
iron data collected during previous MEEMP programs (2017 to 2022) to evaluate whether increases in production
at Milne Port have led to associated increases in iron concentrations. Total iron concentrations in marine water
samples collected in 2023 were below the concentrations measured in previous years in the receiving
environments of the MP-05 and MP-06 site discharges. Dissolved iron concentrations were below detection limits
in each of the samples collected in 2023, meaning the majority of detectable iron concentrations were driven by
the particulate form and less bioavailable for uptake by aquatic biota. Results of the trend analysis indicated that
2023 MP-06 total iron concentrations were statistically lower than previous sampling years, with effect sizes
ranging from -83% (comparison between 2023 and 2022 for ENE station) and -3% (comparison between 2023
and 2021 for Source station). The 2023 MP-05 concentrations were lower in 2023 than measured in 2022,
however statistical significance was not seen in the trend analysis.

Total copper had higher variability observed in 2022 relative to previous years. The observed variability in total
copper did not appear to be an issue in the 2023 sampling program, with average concentrations roughly 3-times
lower than those observed in 2022; further, dissolved copper concentrations were below detection limits in 24 of
the 40 samples collected.

Overall, results indicate that, to date, water discharged from site into the marine receiving environment
meets the requirements of the Type A Water License and that water quality parameter concentrations
remain below thresholds of harm for marine biota. Moving forward, continued compliance monitoring for
water quality is recommended.

MARINE SEDIMENT QUALITY (CHAPTER 3.0)

To satisfy PC Conditions No. 83(a) and 99(a), sediment samples were collected along four transects, including
three transects (West, East, and Northwest) surveyed from 2014 to 2018, and an additional transect, the
Northeast transect, which was added in 2019 to account for potential future changes to Milne Port infrastructure.
The radial gradient sampling design enables effects to be monitored as a function of distance from the Ore Dock
(potential point source), in consideration of potential contaminant sources (e.g., ore dust, hydrocarbon deposition)
and/or physical impacts (sediment re-suspension and transportation) in the marine environment.

In 2023, analyses of the physical and chemical composition of sediments were conducted on samples collected
from a total of 45 stations for particle size, metals, and organic parameters. In general, concentrations of metals
were determined to be less than applicable sediment quality guidelines, with few exceptions. Concentrations of
organic parameters were largely not detected in the sediments sampled. Statistical spatial and temporal trend
analyses did not suggest that sediment metal concentrations were accumulating at elevated levels in proximity to
the Ore Dock relative to other locations sampled within Milne Inlet.

Some minor exceedances of Interim Sediment Quality Guidelines (ISQGs) were noted for arsenic, nickel, and
copper but are not considered to be Project-related, as these metals are not associated with ore processing at
Mary River and tended to increase with greater distance away from the Ore Dock. The low magnitude of
exceedances in some samples are most likely reflective of background conditions and related to physical
sediment properties (i.e., percent fines), rather than Project activities. As demonstrated through statistical
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analyses, distribution of fine sediment (which is strongly related to sediment metals) in Milne Inlet is largely not
influenced by Project activities but, rather by natural coastal processes that differed between the Northern
Offshore Transects and the Coastal Transects. The exception is the finding of likely localized scouring effects
(associated with propeller wash) in the immediate vicinity of the Ore Dock area on the coastal West Transect, as
predicted in the Final Environmental Impact Statement (FEIS). These effects are expected to stabilize over time.
Importantly, associated impairment of the benthic community was only documented in 2020 at one station (SW-2)
in this area, with both density and richness continuing to rebound in 2023.

As observed for the fines content of the sediments, while the 2023 MEEMP found that spatial trends in the
sediment iron continued to differ between the four monitored transects, more subtle temporal trends or a lack of
trends were evident over time. Results found that in general the iron content of sediments sampled from Milne
Inlet in 2023 was not significantly greater than that measured under baseline conditions, thus, indicating sediment
iron concentrations have not increased over time in the Milne Inlet study area. Similar to other metals, iron was
not present in elevated concentrations close to the Ore Dock area, and concentrations up to 250 m from the Ore
Dock area were either stable or exhibited a decrease over time.

Sediment 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 marine sediment within the Milne Inlet study
area. Given that there will be continued use of larger ore carriers (Baby Cape and Capesize) at Milne Port,
Baffinland has committed to a frequency of annual sampling of the eight Capesize monitoring stations for a
minimum of three years (2023 to 2025) to identify Project-related effects due to the change in vessel types.

Overall, results indicate that, to date, marine sediment quality results remain within FEIS predictions and
subsequent addenda, which forecasted no significant residual effects on sediment quality but indicated
the potential for minor localized sediment disturbance associated with propeller wash, which is expected
to stabilize over time.

BENTHIC INFAUNA (CHAPTER 4.0)

To satisfy PC Conditions No. 99(a) and 99(c), the 2023 benthic infauna component involved the collection of
benthic infauna samples (co-located with sediment stations) along two Coastal Transects (East and West) and
two Northern Offshore Transects (Northeast and Northwest) according to a radial study design. The radial
gradient sampling design enables effects to be monitored as a function of distance from the Ore Dock (potential
point source), in consideration of potential contaminant issues (e.g., ore dust, hydrocarbon deposition) and/or
physical impacts (sediment re-suspension and transportation) in the marine environment. Additionally, three new
benthic infauna stations (SE18-1, SCV-1, and SCV-2) were included in the 2023 program for developing an
existing conditions characterization of stations for the Capesize vessel sampling program to identify Project-
related effects due to the use of larger ore vessels (Baby Cape and Capesize) at Milne Port in accordance with
Project Term and Condition 83(a). Eight stations in total comprise the stations to be monitored for the effects of
larger ore carriers (stations SW-1 through SW-4, SE18-1, SNW-1, SCV-1 and SCV-2). Samples were collected as
a composite of three Van Veen sediment grabs from each station, processed in the field, and preserved for
laboratory analysis. Infaunal organisms were subsequently identified to the lowest practical taxonomic level and
enumerated by experienced marine benthic taxonomists at Biologica Environmental Services Ltd. (taxonomic
laboratory).
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As observed in previous years, benthic infauna communities in Milne Inlet were mainly dominated by polychaetes.
Malacostraca crustaceans were somewhat co-dominant with polychaetes along the Coastal East Transect,
whereas further offshore in deeper waters, polychaetes occasionally co-existed with Malacostraca crustaceans,
bivalves, and ostracods. Statistical analysis was focused on four key benthic infauna endpoints - invertebrate
density, richness, diversity, and evenness - consistent with previous MEEMP years. Analysis of the data revealed
spatial variability in community endpoints, particularly between nearshore and offshore environments, which is
expected given that density and biomass of marine benthic infauna tends to decrease with increasing water depth
and distance from land. Spatial variability within the Coastal Transects was also observed, attributed to the
coastal topography and processes, such as freshwater input from Phillips Creek. Invertebrate densities were
either higher in 2023, or were not significantly lower relative to 2018, 2019, or 2020. Densities were not monitored
in 2021 and 2022 as, following the 2020 sampling year, the radial sampling design is sampled every three years.

Benthic infaunal communities in 2023 were diverse throughout the study area. There were no consistent
differences between years (2023 vs 2018, 2019, and 2020) in benthic community indicators along the four
transects and, in isolated instances where indicators were significantly different between years, endpoints tended
to be different only when comparing 2023 to 2019. Statistical differences also tended to occur at greater distances
from the Ore Dock compared to closer to the dock. These results do not align with the community response
pattern typical of a toxicological impairment due to contaminant exposure, which manifests as a significant
decrease in both density and richness as contaminant-sensitive taxa disappear or numbers are diminished,
leaving more tolerant taxa to dominate the community. Rather, the 2023 results are more consistent with
expected natural variability for these benthic habitat types within Milne Inlet, as there appears to be no evidence
to suggest impairment of benthic communities related to the Project.

Monitoring results for 2023 remained within original FEIS predictions, which forecasted no significant adverse
residual effects to Arctic char habitat. The 2023 results, in combination with those from sediment monitoring to
date, suggest that mitigation measures are functioning as intended and that Project activities are being managed
in a way that has not had adverse, lasting effects on benthic infaunal communities in the study area. Given that
there will be continued use of larger ore carriers (Baby Cape and Capesize) at Milne Port, Baffinland has
committed to a frequency of annual sampling of the eight Capesize monitoring stations, for a minimum of three
years to identify Project-related effects due to the increased vessel traffic.

Overall, results to date indicate that construction and operational activities at Milne Port do not appear to
have resulted in adverse effects on benthic infauna in the marine receiving environment. Existing benthic
infaunal communities continue to be diverse and well established in both nearshore and offshore
habitats.
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SUBSTRATE, MACROFLORA, AND BENTHIC EPIFAUNA (CHAPTER 5.0)

Sampling of substrate, macroflora, and benthic epifauna fulfills PC Condition No. 99(a) and (c) and is relevant to
PC Conditions No. 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 algae, 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 (Milne Port) and a reference area.
Specimens were opportunistically collected and sent to an accredited taxonomy laboratory (Biologica
Environmental Services Ltd.) for taxonomic identification. Indicators included percent cover (%) of substrate type,
benthic macroflora, and sessile benthic epifauna, density (counts) for motile epifauna, and diversity indices

(i.e., taxa richness and Simpson’s Diversity Index [SDI]) for macroflora and epifauna.

Quadrat sampling in 2023 indicated the benthic environment of Milne Port and the reference area mainly
consisted of soft substrate, primarily silt and sand. Interannual differences were observed in the proportion of the
bottom covered by soft substrate, with lower mean soft substrate in 2022 compared to 2021 and 2023. Similar
macroflora and epifaunal taxa were observed in 2023 as in previous years (2021-2022). Community indicators
(i.e., percent cover, density, taxa richness, and SDI) were variable among quadrats, but were not significantly
different between Milne Port and reference area in 2023 except for macroalgae taxa richness, which was lower in
Milne Port compared to the reference area. Additionally, macroalgae percent cover differed significantly only
within the reference area among sampling years, with mean macroalgae percent cover highest in 2021. Motile
epifauna density significantly differed among years within each area, with density significantly higher in 2023 than
in 2021 in Milne Port and density significantly higher in 2022 than in 2021 and 2023 in the reference area.
Interannual differences were observed in macroalgae taxa richness in the reference area (lower in 2023 than in
2022) and SDI in Milne Port (lower in 2023 than in 2021 and 2022).

As was done in previous years, effect size was explored using a power analysis simulation to detect Project-
related change based on levels of observed variability among quadrats. The power analysis found sufficient
power to detect large changes in soft substrate, epifauna and macroflora. Given the low statistical power to detect
effect sizes that may be of biological relevance, going forward, it is recommended that conclusions are not made
based on strict adherence to statistical significance. Instead, effect size, uncertainty, and statistical significance
and power should be considered together before ruling out spatial and temporal changes in benthic infauna.

Overall, macrofloral and benthic epifaunal community assemblages were comparable between exposure and
reference areas. Interannual variations in some indicators were likely driven by regional environmental factors.
Monitoring efforts to date revealed no evidence of overarching spatial or temporal trends that might be associated
with Project-induced effects from construction or operation activities. Monitoring of macroflora and benthic
epifauna assemblages is recommended to continue, using the same sampling and statistical design. Further, it is
recommended to increase collections of unknown taxa, when possible, for analyses and identification. Where
possible, such taxa should be collected outside the permanent quadrats to minimize impacts on community
composition within the quadrats.

Overall, while noting the statistical limitations of this component (i.e., high variability leading to generally
low statistical power), the 2023 survey results indicated that Project activities to date have not resulted in
adverse effects on macrofloral and epifaunal communities in Milne Port.
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MARINE FISH COMMUNITY (CHAPTER 6.0)

To satisfy PC Conditions No. 99(b)(ii), 99(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 (e.g., gill nets, angling-jigging, angling-trolling, hoop nets, Fukui traps, and trawling) were used to
target different fish species and habitat types. 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 laboratory. Fish community composition (diversity),
abundance, and catch per unit effort (CPUE) were compared among years and CPUE was compared between
two fishing areas (FAs) defined for the port: Direct Project Footprint (DPF) and Indirect Project Footprint (IPF),
delineated by habitat features and their proximity to existing port infrastructure and operational activities.

A total of 422 fish belonging to 12 known taxa were recorded in Milne Port from 82 fishing events (efforts) using a
combination of methods during the 2023 open water survey season. Similar to previous sampling years, Arctic
Char (Salvelinus alpinus), Fourhorn Sculpin (Myoxocephalus quadricornis) and Shorthorn Sculpin
(Myoxocephalus scorpius) were the most abundant species. Other fish captured were Arctic Staghorn Sculpin
(Gymnocanthus tricuspis), Ribbed Sculpin (Triglops pingelii), Pacific Cod (Gadus macrocephalus; formerly

G. ogac, which is no longer considered an accepted species), Arctic Alligatorfish (Aspidophoroides olrikii), Arctic
Sculpin (Myoxocephalus scorpioides), Spatulate Sculpin (Icelus spatulata), and single instances of a juvenile
Polar Cod (Boreogadus saida), a Saddled Eelpout (Lycodes mucosus), an Atlantic Spiny Lumpsucker
(Eumicrotremus spinosus), and an unidentified juvenile cod (Gadus sp.). This was the first record of Atlantic Spiny
Lumpsucker as a capture of the fish community monitoring program, but this species was previously observed
during visual monitoring of Milne Port and is not considered to be a non-indigenous species.

The composition and abundance of the fish community captured in 2023 was generally comparable to those of
the 2020-2022 monitoring programs, however the species richness was the highest recorded since 2020

(12 known taxa as compared to 9-10 known taxa in years 2020 through 2022) and abundance, uncorrected for
fishing effort, was the lowest since 2020 (422 individuals as compared to 482-852 individuals in 2020-2022).

Results of statistical analyses of the CPUE (i.e., catch rates corrected for fishing effort) supported the conclusion
that existing mitigation measures were functioning as intended and that current Project activities were not
resulting in adverse effects on the local marine fish communities in Milne Port. No reduction in fish abundance
was associated with activities in the DPF; fish CPUE in the DPF was generally higher or no different than the
CPUE in the IPF. Analyses of total CPUE (all fish species combined) indicated higher CPUE in the DPF
compared to the IPF for angling-jigging, gill net, and hoop net catches and no effect of fishing area for angling-
trolling and Fukui trap catches. For Arctic Char, there was no significant difference in CPUE between the DPF and
IPF for gill netting, the only fishing method that could be analyzed. For Fourhorn Sculpin, was area comparisons
of CPUE were conducted for angling-jigging and gill net fishing methods (the major methods by which Fourhorn
Sculpin was captured) and both indicated CPUE was higher in the DPF compared to the IPF. This may relate to
the use of constructed rocky reef habitat around the project’s Ore and Freight docks by Fourhorn Sculpin.

Modifications to the monitoring program for the fish community over the past several years have focused on
improving the statistical power of the monitoring. One approach to do so, that is under consideration for 2024,
would be the elimination of sampling methods that yield relatively lower catches of fish, and enhanced focus on
the more effective fishing methods. As in previous years, it was observed in 2023 that gill nets, angling-jigging and
hoop nets were effective fishing methods. Gill nets were particularly effective for capturing Arctic Char, which
were rarely caught by other methods. In most years, the majority of Fourhorn Sculpin were caught via angling-
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jigging, but gill nets were more successful in capturing Fourhorn Sculpin in 2023. Trawling, while often not
resulting in a high CPUE unless a school of fish were encountered, often captured taxa not sampled by the other
methods used in this program. Fukui traps and angling-trolling are fishing methods that may not offer as much
value as others in the program. A suggestion from the MEWG that hoop nets might replace Fukui traps resulted in
a comparison of hoop net versus Fukui trap catches conducted as a three-year trial from 2020-2022. An additional
year of comparative fishing was conducted in 2023 with closer matching of fishing effort and deployment location
of the two methods. Over the full trial study period, hoop nets sampling events yielded twice as many captured
fish (n=191 from 2020 — 2023; n=40 from 2023) compared to Fukui traps (n=75 from 2020 — 2023; n=4 from
2023), despite being deployed fewer than half the number of total efforts (i.e., sampling events) and half the
number of total set hours summed over all years. The effectiveness of angling-trolling versus angling-jigging was
also reviewed in 2023 to determine if one of these methods should be discontinued. Over the years 2020-2023
and the two FAs, the CPUE of angling-trolling ranged from 0-3.63 fish*hr*rod* (with three occurrences of

0 fish*hr**rod!) whereas CPUE of angling-jigging ranged from 0.96-8.92 fish*hr'*rod. High occurrences of zero
catch rates limited the ability to statistically analyse the angling-trolling data. Taxa captured by angling-trolling
were commonly caught via other fishing methods during open-water surveys.

Measures recommended for the 2024 MEEMP sampling program include the following:

s Removal of angling-trolling and Fukui traps as fishing methods from the 2024 program due to low catch
efficiency. These sampling efforts could be replaced by angling-jigging and hoop nets, respectively.

m As power analyses continued to indicate the power of statistical comparison was relatively low, due to the
high variability of fish catch, the number of efforts (i.e., sampling events) per area of each fishing method (i.e.,
angling-jigging, gill nets, and hoop nets) should be increased in 2024 with a target of 40% effect size
detection for fishing methods. Trawling would be retained in the program as a contributor to understanding
fish diversity in Milne Port, but this sampling technique is not expected to meet a statistical effect size target.

m If the changes described above do not sufficiently increase statistical power to overcome the currently
observed limitations on statistical power, consideration may be given to assessing differences between
Fishing Areas using effect sizes rather than a strict adherence to statistical significance.

Overall, fishing methods were deemed effective in characterizing the marine fish community in terms of
species presence and relative abundance. The program continues to improve its methodology with
regard to efficiencies of capture, representation of the fish community, and statistical power, and the
delineation of fishing areas and standardization of measures of fishing effort time series that commenced
in 2021 will continue to allow for ongoing assessments of interannual change in relative fish abundance
and distribution at Milne Port.

Vii
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FISH HEALTH AND TISSUE CHEMISTRY (CHAPTER 7.0)

To satisfy PC Conditions No. 76, 83 (a), 99 (a), 113, and 114, sampling was conducted to assess fish health and
tissue chemistry in the Milne Port area. Fish health endpoints were assessed in two species, Fourhorn Sculpin
(Myoxocephalus quadricornis), a marine fish, and wrinkled rock-borer (Hiatella arctica or H.arctica), a marine
bivalve. The two species were collected from the Milne Port area and two reference areas, Koluktoo Bay for the
finfishes and Tugaat River Estuary for the shellfish (bivalve). Arctic Char were also included in the fish health and
tissue chemistry monitoring program but were collected opportunistically from the fishing efforts in the Milne Port
area only. Tissue chemistry was assessed in Fourhorn Sculpin, Arctic Char (Salvelinus alpinus), and H. arctica.
Fish health assessments included consideration of survival, growth, condition, and reproductive endpoints, and
were considered separately for species and sexes, as relevant. Statistical comparisons of fish health endpoints
were completed between Milne Port and the reference areas for Fourhorn Sculpin and H. arctica using data
collected in 2023, as well as among recent sampling years (i.e., 2020, 2021, 2022, and 2023) for all species.

Fourhorn Sculpin were targeted using both active (i.e., angling by jigging and trolling, trawling) and passive
(i.e., Fukui traps, hoop nets, and gill netting) capture methods in the Milne Port area and the Koluktoo Bay
reference area. Incidental mortalities of Arctic Char during fishing efforts were retained for analysis of age,
stomach contents, and tissue chemistry. Hiatella arctica were collected from the Milne Port area and the Tugaat
River Estuary reference area from benthic infauna samples, with specimens being selected for processing if the
animal was greater than 15 mm in length with an intact shell and had no indications of damage to the umbo or
hinge area. Collected fish and H. arctica were processed for fish health endpoints and tissues were retained for
tissue chemistry analysis.

A total of 22 incidental mortalities of Arctic Char were kept in 2023, comprising five adult females, nine adult
males, and eight juveniles of unknown sex. Age ranges of Arctic Char processed in 2023 (4 to 25 years) were
similar to those in 2021 and 2022; however, the median age in 2022 (11.5 years) was greater than in 2021 or
2023 (8.5 and 9.0 years). Condition factor of Arctic Char differed among sampling years. Mean condition factor in
2023 was lower than in 2022 but did not differ among other years.

A total of 40 Fourhorn Sculpin were processed from the Milne Port area in 2023, comprising 20 adult females and
20 adult males. In addition, a total of 25 Fourhorn Sculpin were processed from the Koluktoo Bay reference area,
comprising 18 adult females and seven adult males. Differences in fish health endpoints were observed for female
and male Fourhorn Sculpin between the Milne Port area and the Koluktoo Bay reference area. Females from the
Milne Port area were significantly larger at age (i.e., greater size-at-age) and heavier at length (i.e., greater
relative weight), but had significantly lower relative liver and relative gonad weights compared to female fish from
Koluktoo Bay. Differences in size-at-age, relative weight, and relative gonad weight exceeded the critical effect
size (CES) for female fish. For male fish, mean age was significantly lower but size-at-age was significantly
greater in Milne Port compared to Koluktoo Bay. The difference in size-at-age exceeded the CES for male fish.
Differences in fish health endpoints were also observed for female and male Fourhorn Sculpin among sampling
years within Milne Port; age, relative weight, relative liver weight, and relative gonad weight differed among
sampling years for female fish, and age, size-at-age, relative weight, relative liver weight, and relative gonad
weight differed among sampling years for male fish. For both sexes, no consistent trends in differences were
observed for any endpoint, suggesting interannual variability was the main contributor to observed differences in
Fourhorn Sculpin fish health endpoints among years.

viii
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In 2023, a total of 40 H. arctica were collected from Milne Port, and a total of 17 H. arctica were collected from the
Tugaat River Estuary reference area. All individuals collected were processed for fish health endpoints. No
differences in survival (as length-frequency distribution), growth (as whole animal wet weight), condition (as
relative weight and relative shell weight), or reproduction (as mantle somatic index) were observed when
comparing Milne Port with Tugaat River Estuary. When evaluating fish health endpoints for H. arctica within Milne
Port among sampling years, differences were observed for whole animal wet weight, relative weight, relative shell
weight, and mantle somatic index. No consistent trends in differences were observed for any endpoint, suggesting
interannual variability was the main contributor to observed differences.

A total of 24 tissue samples of fish from Milne Port were submitted for tissue chemistry metals analysis in 2023,
from Arctic Char (n = 8), Fourhorn Sculpin (n = 8), and H. arctica (n = 8). An additional 12 samples from each of
Fourhorn Sculpin and H. arctica collected from the reference areas were submitted for metals analysis in 2023.
Constituents of potential concern (COPCs) were identified based on the primary constituents of the Project iron
ore (i.e., aluminum, magnesium, and iron), as well as metals with existing regulatory guidelines for fish tissue
(i.e., mercury and selenium). Statistical comparisons of COPCs (i.e., aluminum, iron, magnesium, mercury, and
selenium) were completed for each species, separately, between the Milne Port area and the relevant reference
area within 2023, as well as among sampling years (i.e., 2018 to 2023). Other metals were considered
qualitatively for general trends over time.

When comparing Fourhorn Sculpin and H. arctica tissue chemistry between the Milne Port area and relevant
reference areas, few differences were observed. Concentrations of most metals in Fourhorn Sculpin tissues were
similar among sampling areas, although some metals exhibited greater spatial variability (e.g., arsenic, lead,
manganese). Concentrations of COPCs were generally not different between sampling areas, with the exception
of selenium: after adjusting for fish length, selenium concentrations were significantly lower (-12%) in Milne Port
compared to Koluktoo Bay. For H. arctica, concentrations of most metals were similar among sampling areas;
measured concentrations of beryllium, lead, silver, and uranium in samples from the Tugaat River Estuary
appeared to be greater than the range of measured concentrations in Milne Port. Concentrations of COPCs were
generally not different between sampling areas, with the exception of magnesium. Mean magnesium
concentrations were significantly greater in samples from Milne Port compared to Tugaat River Estuary: the
magnitude of effect, 82%, was below the CES.

Among sampling years at Milne Port, concentrations of most metals were similar within each species, although
some metals exhibited greater interannual variability (e.g., copper, nickel, tin). For Arctic Char, significant
increasing trends in iron and magnesium concentrations were observed. Median concentrations of both metals
exhibited appreciable interannual variability but were either stable or decreased in 2023 from previous years. For
Fourhorn sculpin, no significant increasing trends were observed; significant decreasing trends were observed for
aluminum and iron. These trends are considered not indicative of a Project-related effect and were not considered
further. For H. arctica, significant increasing trends were observed for iron and selenium concentrations. Median
concentrations of both metals exhibited relative stability from 2019 to 2023, with minor differences between years.

Mercury and selenium concentrations in all Arctic Char and Fourhorn Sculpin samples were below Health
Canada’s Maximum Levels for Chemical Contaminants in Foods mercury consumption guideline of 0.5 mg/kg ww
(Health Canada 2015) and the BC Ministry of Environment selenium concentration guidelines of 4 mg/kg dw

(BC MOE 2014), respectively. In H. arctica, mercury concentrations were compared with the Health Canada
consumption guideline for context, as this is not a common food shellfish species. Mercury concentrations in

H. arctica were below the Health Canada consumption guideline.

\\\I)



15 March 2024 1663724-499a-R-Rev0-70000

A total of eight Arctic Char samples, eight Fourhorn Sculpin samples, and four H. arctica composite samples from
Milne Port were analyzed for polycyclic aromatic hydrocarbons (PAHSs) in 2023. An additional nine samples from
Fourhorn Sculpin and Hiatella arctica collected from the reference areas were submitted for PAH analysis in 2023.
Concentrations of all PAHs in all species were below reported detection limits (<0.050 mg/kg ww).

Assessments of fish health and tissue chemistry in 2023 for Arctic Char, Fourhorn Sculpin, and H. arctica
indicated low magnitude differences in endpoints over time and among sampling areas, suggesting
inherent interannual variability in endpoints. Sample timing continued to be appropriate for the
assessment of reproductive endpoints for Fourhorn Sculpin and H. arctica. All results are within FEIS
predictions, which indicated the potential for low magnitude effects on marine fish health and tissue
chemistry. There was no evidence for Project-related effects beyond the magnitude of FEIS predictions
on fish health or tissue chemistry in 2023.

NON-INDIGENOUS SPECIES AND AQUATIC INVASIVE SPECIES (NIS/AIS)
MONITORING (CHAPTER 8.0)

This chapter presents the results of comprehensive sampling conducted in the marine environment of Milne Inlet
to monitor for the presence of non-indigenous species (NIS) and aquatic invasive species (AlS), fulfilling PC
Conditions No. 87, 89, and 91. The sampling program included both targeted (e.g., benthic grabs, settlement
plates, and zooplankton tows) and general (e.g., screening all species identified through MEEMP components,
such as fish, benthic fauna and macroflora surveys) sampling efforts. All observed and sampled taxa were
compared to a taxonomic inventory for Milne Inlet, which has been developed over time (starting with pre-Project
baseline) and is updated annually. Species composition in the region is relatively unknown and it is expected that
each year this sampling program will detect taxa that were not previously recorded. Literature reviews were
performed on any taxa that were not part of the inventory to investigate their biogeographic range on record; in
addition, these taxa were cross-referenced against both global and domestic databases of known invasive taxa.
Taxa were also cross-referenced with the Program-specific Watch List (taxa flagged for ongoing monitoring and
re-assessment) comprised of taxa assessed to be either:

No risk: A species is considered to be “No Risk” if it is:

m reported to be present in the Canadian Arctic (or, its distribution in waters adjacent to the Canadian Arctic
provides high certainty that its range includes the Canadian Arctic), prior to Project operations or in areas
outside the Project’s area of influence

= nhot listed on AIS databases, or if listed it is native to Canadian Arctic or (in the case of higher taxon
identification, with one or more representative species listed on an AlS database) the representative species
is/are unlikely to establish in the Arctic (e.qg., tropical/subtropical)

Low risk: A species is considered to be “Low Risk” if it is:

= hot reported to be present in the Canadian Arctic or there is low certainty as to its presence, or identity is
uncertain, or taxon is undergoing natural range expansion

= not listed on AIS databases, or (in the case of higher taxon identification, with one or more representative
species listed on an AIS database) the representative species is/are unlikely to establish in the Arctic
(e.g., tropical/subtropical)
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Moderate risk: A species is considered to be “Moderate Risk” if it is:

m not reported to be present in the Canadian Arctic

m capable of using shipping vectors

m listed as an AIS in other areas, but has shown no invasive behaviours in Milne Inlet
High risk: A species is considered to be “High Risk” if it is:

= not reported to be present in the Canadian Arctic

m capable of using shipping vectors

m listed as an AIS in other areas

= well-documented as having potentially serious invasive behaviours elsewhere, and/or has shown invasive
behaviours in Milne Inlet

Taxa placed on the Watch List include low- to high-risk taxa that require more supportive data, e.g., to confirm
their identity or determine population trends. Should high-risk taxa be identified that are considered potentially
introduced via Project shipping activities, they would be added to the Trigger List (a list of species that “trigger”
development of a Rapid Response Plan outlining responsive actions which will be species specific and
proportional to the risk).

The 2023 surveys resulted in 31 new additions to the taxonomic inventory for Milne Inlet (i.e., taxa that had not
been observed in previous surveys). All new taxa had records of occurrence in the Canadian Arctic, or described
ranges that were likely to include the Project area. Results remain pending for macroflora identifications as well as
genetic analysis of macroflora and animal taxa.

Additionally, NIS/AIS monitoring in 2023 collected five taxa that were placed on the Watch List in previous years
due to uncertainties in their natural range or because they were listed in an existing AlS database (the
polychaetes Marenzelleria sp., Hesperonoe sp., Sosane wireni, and Paramphitrite birulai, as well as the amphipod
Crassicorophium sp.). Specimens of Hesperonoe sp. were sent to taxonomic experts for independent verification
along with specimens collected in 2022. All other Watch List taxa were previously sent for independent verification
with specialists and the newly collected specimens were not submitted for additional review. Distribution and
abundance of each Watch List taxon was compared to previous years to identify meaningful trends in abundance
or distribution since the taxon was first observed in Milne Port that may signal the onset of invasive behaviours.

Updates were provided for two algal specimens collected in 2022 that were identified as cf. Punctaria latifolia and
cf. Stictyosiphon soriferus and were flagged for further review, as well as an unidentified Bryophyta that was sent
to an expert for further identification.

No new taxa were added to the Watch List in 2023, while one taxon (Sosane wireni) was removed due to records
indicating a probable range that extends to the Eastern Canadian Arctic. Following this change, the Watch List
consisted of eight taxa. There are no species on the Trigger List.

Xi
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The Baffinland NIS/AIS monitoring program represents the most comprehensive monitoring program for
NIS/AIS conducted by a marine port in Canada. Approximately 1,062 taxa have been identified in Milne
Inlet through monitoring to date, which included 410 unique macroflora, zooplankton, benthic
invertebrates, and fish species. The identification and risk assessment of individual taxa out of the
hundreds identified in Milne Inlet indicated this surveillance program was 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.
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Study Limitations

WSP 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 WSP for the sole benefit of Baffinland Iron Mines Corporation (Baffinland). The Executive
Summary was translated into Inuktitut and provided by Baffinland to WSP. In the event of discrepancies in
information or interpretation, the English version shall prevail. This report represents WSP’s professional
judgement based on the knowledge and information available at the time of completion. WSP 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 WSP
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 WSP are considered its professional work product and shall remain the
copyright property of WSP. 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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1.0 INTRODUCTION

Baffinland Iron Mines Corporation (Baffinland) completed its ninth consecutive year of the marine environmental
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 2023 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 Project is an operating open pit iron ore mine owned by Baffinland and located in the Qikigtani Region of
North Baffin Island, Nunavut (Figure 1-1). The operating mine site is connected to Milne Port, located at the head
of Milne Inlet, via the 100 km long Milne Inlet Tote Road. An approved (Project Certificate 005, issued by the
Nunavut Impacts Review Board in 2012) but as-yet undeveloped component of the Project includes a South
Railway connecting the Mine Site to an undeveloped port at Steensby Inlet (Steensby Port).

In 2014, Baffinland received approval (Project Certificate 005, Amendment 1) to operate the Early Revenue
Phase (ERP) of the Project. The ERP authorized Baffinland to transport 4.2 Mtpa (million tonnes per annum) of
ore by truck to Milne Port for shipping through the Northern Shipping Route (encompassing Milne Inlet, Eclipse
Sound, and adjacent water bodies) using chartered ore carrier vessels. Baffinland shipped ~918,000 tonnes of
iron ore from Milne Port during the first year of ERP operations in 2015, 2.6 Mtpa in 2016, and 4.1 Mtpa in 2017.
Following approval of production increases allowing Baffinland to ship 6.0 Mtpa in 2018-2022 (Amendments 2, 3
and 4), annual totals of 5.1 Mtpa (2018), 5.9 Mtpa (2019), 5.5 Mtpa (2020), 5.6 Mtpa (2021) and 4.7 Mtpa (2022)
of iron ore were shipped from Milne Port. In 2023, Amendment 5 (Sustainable Operations Proposal) was
approved, and will be in effect until 31 December 2024. This amendment allows a maximum of 6.0 Mtpa of iron
ore to be transported on the Tote Road in any calendar year, but an additional 0.9 Mtpa of ‘stranded ore’ may be
shipped in the 2023 and 2024 shipping seasons. ‘Stranded ore’ is defined as iron ore that was delivered to Milne
Port in the previous year but was not shipped due to weather or other shipping constraints. Amendment 5 also set
the maximum number of ore carriers as 84 ore carriers per year in the 2023 and 2024 shipping season. In 2023,
6.02 Mtpa of iron ore were shipped from Milne Port in 75 ore carriers.
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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) and
FEIS addenda (Baffinland 2012, 2013); predictions, associated mitigation measures, and current status are
presented in Table 1-1 below.

The MEEMP includes monitoring of marine water and sediment quality, invertebrates, vegetation, and fish and
fish habitat. The MEEMP sampling design is generally based on the Metal Mining Environmental Effects
Monitoring technical 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
ships’ 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 Associates Ltd. (now known as WSP Canada Inc.) completed environmental effects monitoring from
2017 through 2023, which included maodifications to the 2015-2016 MEEMP and NIS/AIS sampling design to
better address the objectives of the programs. Modifications to the program since 2015 are summarized in
Table 1-6.

1.3  Objectives

This report presents the results of the MEEMP and NIS/AIS monitoring programs conducted in Milne Inlet during
the 2023 open-water season.

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 addenda.

m Assess the effectiveness of Project mitigation measures.

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

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

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

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

= 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 Predictions from FEIS and subsequent addenda for Milne Port, Associated
Mitigation Measures, and Current Status

Water and
Sediment

Quality

Activity

Barge and ship
traffic to/from
Milne Inlet

Predictions

Impact/Significance

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
deposition of
dust from the
ore stockpile

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.

Associated Mitigation
Measures

® Section 4.9
Sediment Erosion
Control of the
Environmental
Protection 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
(Baffinland 2021b).

" Emergency
Response and Spill
Contingency Plans
outline measures to
mitigate potential
fuel spills (Baffinland
2020; Baffinland
2021c).

® Shipping and Marine
Wildlife Management
and Ballast Water
Management plans
outline 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
(Baffinland 2021d;
Baffinland 2019).

‘ Relevant

MEEMP
Section

Chapter 2.0
Chapter 3.0
Chapter 5.0

Current Status

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 observation of ore
dust deposition in
substrate.

Grain size
composition analysis
indicates high spatial
and temporal
variability in fines
content, driven by
natural factors, as
well as potential
influences of vessel
propeller wash, which
is expected to
stabilize over time.

To date, 2020 was
the only instance
where reduced fines
content was
accompanied by a
substantial reduction
in benthic density,
richness and
diversity; Conditions
at the affected station
rebounded in 2021,
2022 and 2023
indicating effects are
temporary and
localized.
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‘ Relevant
MEEMP

Section

Current Status

Predictions
Activity Impact/Significance Associated Mitigation
Measures
Marine Habitat Wastewater discharge and | » sediment and
Fish Alteration site runoff may introduce Erosion Control Plan
Habitat (Sediment TSS into the water column, (Section 4.9 of the
introduction increasing the amount of Environmental
and fine-grained sediments in Protection Plan)
reSUSpenSiOn) the immediate V|C|n|ty of outlines measures
the discharge point. 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
(Baffinland 2021b).

® Emergency

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.

Habitat Sediment resuspension Response and Spill

Alteration due to occasional (<1 per Contingency Plans

(Substrate year) vessels and outline measures to

alteration) propeller-generated mitigate potential
currents expected to fuel spills (Baffinland
lessen as fine-grained 2020; Baffinland
sediments on seabed are 2021c)

removed and seabed

. .
sediment composition Shipping and Marine

Wildlife Management

stabilizes. and Ballast Water
Removal of fine-grained Management plans
sediments may alter outline measures to
benthic community mitigate potential
composition. effects associated
) - - with vessel traffic
Habitat Intermittent noise such as a mandatory
Alteration disturbance due to mid-ocean ballast
(Noise occasional vessel water exchange and
disturbance) operations and loading compliance with
activities. Anti-Fouling
. - Systems Convention
Hablta_t Fugltlv_e_ ore dust_ (Baffinland 2021d:
Alteration deposition to marine )
o . Baffinland 2019).
(Fugitive ore environment. o
dust - ® Minimize vessel
deposition) Possible change to water operations to the
and sediment chemistry extent possible.
and seabed grain size = Mitigation by design
composition.

and through
Possible change to benthic compliance of
productivity. Fisheries and
Oceans Canada’s
(DFO) no net loss
habitat policy.

Chapter 2.0
Chapter 3.0
Chapter 4.0
Chapter 5.0
Chapter 8.0

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

No observance of ore
dust deposition in
substrate

Generally, no
evidence of altered
benthic infauna,
epifauna, or
macroflora
community
composition or
productivity. No
consistent temporal
and spatial trends
that would be
indicative of Project
impacts.

In 2020, one station,
SW-2, showed signs
of propeller wash
effects (i.e., lower
density and diversity
metrics, accompanied
by reduced fines
content), conditions in
2021, 2022 and 2023
rebounded
substantially,
indicating that effects
were temporary and
localized.
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Predictions

Impact/Significance

Associated Mitigation

Measures

Relevant
MEEMP
Section

Current Status

Activity
Arctic C_:har Sediment
(Salvelinus | Resuspension
alpinus)
Health

Increases in
concentrations of TSS,
nutrients, and metals in the
water column as a result of
sediment disturbance from
propeller currents are
expected 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.

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.

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.

® Sediment and

Erosion Control Plan
(Section 4.9 of the
Environmental
Protection 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
(Baffinland 2021b).

Emergency
Response and Spill
Contingency Plans
outline measures to
mitigate potential
fuel spills (Baffinland
2020; Baffinland
2021c).

Shipping and Marine
Wildlife Management
Plan outline
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
(Baffinland 2021d,;
Baffinland 2019).

Chapter 6.0
Chapter 7.0

No indications of
reductions in
abundances of Arctic
Char and other fish
species associated
with Project activities.

No notable trends
observed in tissue
concentrations of
constituents of
potential concern
(e.g., aluminum, iron,
magnesium, mercury,
and selenium) over
time, which were
within FEIS
predictions of low
magnitude effects.

1VEC = 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 addenda (Baffinland 2012; 2013) as well as
monitoring requirements outlined in several PC Terms and Conditions; relevant PC conditions are listed in

Table 1-2 along with the chapters in which the conditions are addressed through the MEEMP-NIS/AIS program.

Table 1-2: PC Conditions Relevant to MEEMP Surveys?

PC Description Relevant MEEMP

Condition Chapter(s)

76 The Proponent shall develop a comprehensive Environmental Effects Monitoring Chapter 2.0

Program to address concerns and identify potential impacts of the Project on the
marine environment. The Marine Environmental Effects Monitoring Program shall | Chapter 3.0
include: Chapter 4.0

(&) A summary of the monitoring conducted by the Proponent to identify
potential project effects in the marine environment; Chapter 5.0

(b) The comparison of impact predictions provided by the Proponent in the Chapter 6.0
Final Environmental Impact Assessment (FEIS), FEIS Addendum and/or Chapter 7.0
any other assessments provided to the Board;

(c) The identification of mitigation measures the Proponent has
implemented to protect the marine environment;

(d) Any adaptive management plans developed/implemented to prevent,
manage or mitigate effects in the marine environment;

(e) A discussion of how relevant Inuit Qaujimajatugangit, scientific and/or
technical knowledge and industry best practices have been incorporated
into the Program and have informed the components of the Program;
and

(f) The identification of changes to the Program that may be required to
ensure that potential adverse effects to the marine environment are
prevented, that adaptive management occurs, and that mitigation
measures are effective.

Chapter 8.0

1 and 83 The Proponent shall use GPS monitoring or a similar means of monitoring at both | N/A
Steensby Port and Milne Port, with tidal gauges to monitor the relative sea levels
and storm surges at these sites.

83(a) The Proponent shall conduct hydrodynamic modelling in the Milne Inlet Port area Chapter 2.0

to determine the potential impacts arising from disturbance to sediments including
re-suspension and subsequent transport and deposition of sediment. The Chapter 3.0
modelling results shall be used to update the marine water and sediment quality | chapter 5.0
monitoring and mitigation program to include activities associated with the
construction and mitigation of the Milne Inlet Port. In the 2023 Annual Report, the | Chapter 7.0
Proponent is required to provide the Board with updates to the marine water and
sediment quality monitoring and mitigation program necessary to reflect the
increased use of larger ore vessels (Baby Cape and Capesize) at Milne Port. The
monitoring program shall include an ongoing assessment of the potential
introduction of metals that bio-accumulate in the marine food chain.

84 The Proponent shall update its sediment redistribution modeling once ship design Chapter 3.0
has been completed and sampling should be undertaken to validate the model '
and to inform sampling sites and the monitoring plan. Chapter 5.0

1 Conditions 76, 83(a), 85 and 99 as shown here were modified for the Sustaining Operations Proposal in 2023 by NIRB in Amendment 5 to
the Project Certificate.
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PC Description Relevant MEEMP
Condition Chapter(s)
85 The Proponent shall develop a monitoring plan to verify its impact predictions Chapter 3.0

associated with sediment redistribution resulting from propeller wash in shallow
water locations along the shipping route. If monitoring detects negative impacts
from sediment redistribution, additional mitigation measures will need to be
developed and implemented. In the 2023 Annual Report, the Proponent is
required to identify updates to the monitoring plan to reflect the increased use of
large ore vessels (Baby Cape and Capesize) at Milne Port.
86 Prior to commercial shipping or iron ore, use more detailed bathymetry collected N/A
from Steensby and Milne Inlets to model anticipated ballast water discharges
from ore carriers. This information should be used to update ballast water
discharge impact predictions and sampling should be conducted to validate the
model.
87 The Proponent shall develop a detailed monitoring program at a number of sites | chapter 2.0
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 3.0
program needs to be able to detect changes that may have biological Chapter 4.0
consequences and should be initiated several years prior to any ballast water Chapter 5.0
discharge into Steensby Inlet and Milne Inlet to collect sufficient baseline data
and should continue over the life of the Project. Chapter 6.0
Chapter 7.0
Chapter 8.0
89 The Proponent shall develop and implement an effective ballast water Chapter 2.0
management program that may include the treatment and monitoring of ballast Chapter 8.0
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 that requires ship owners to test their
ballast water to confirm that it meets the 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.
91 The Proponent shall develop a detailed monitoring plan for Steensby Inlet and Chapter 8.0
Milne Inlet for fouling that complies with all applicable regulatory requirements
and guidelines as issued by Transport Canada, and includes sampling areas on
ships where antifouling treatment is not applied such as the areas where non-
native species are most likely to occur.
99(a) Establish shipping season, inter-annual baseline in Steensby Inlet and Milne Inlet | Chapter 2.0
that enables effective monitoring of physical and chemical effects of ballast water Cha
) . pter 3.0
releases, sewage outfall, and bottom scour by ship props, particularly downslope
and downstream from the docks. This shall include the selection and identification | Chapter 4.0
of physical, chemical, and biological community/indicator components. The Chapter 5.0
biological indicators shall include both pelagic and benthic species but with Chapter 6.0
emphasis on relatively sedentary benthic species (e.g., sculpins).
Chapter 7.0
Chapter 8.0
99(b)(ii) The collection of additional baseline data in Milne Inlet on narwhal (Monodon Chapter 6.0
monoceros), bowhead whale (Balaena mysticetus) and anadromous Arctic Char
abundance, distribution ecology and habitat use.
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PC Description Relevant MEEMP
Condition Chapter(s)
99(c) Enhance baseline data on marine wildlife (fish, invertebrates, birds, mammals, Chapter 4.0

etc.) and to provide more details on species abundance and distribution found in Chaoter 5.0

the Project area. P '
Chapter 6.0
Chapter 8.0

113 The Proponent shall conduct monitoring of marine fish and fish habitat, which Chapter 6.0
includes but is not limited to, monitoring for Arctic Char stock size and health Chapter 7.0
condition in Steensby Inlet and Milne Inlet, as recommended by the MEWG. '

114 In the event of the development of a commercial fishery in the Steensby Inlet Chapter 6.0
area or Milne Inlet-Eclipse Sound areas, the Proponent, in conjunction with the Chapter 7.0
Marine Environment Working Group, shall update its monitoring program for '
marine fish and fish habitat to ensure that the ability to identify Arctic Char
stock(s) potentially affected by Project activities and monitor for changes in stock
size and structure of affected stocks and fish health (condition, taste) is
maintained to address any additional monitoring issues identified by the MEWG
relating to the commercial fishery.

126 The Proponent shall design monitoring programs to ensure that local users of the | Chapter 4.0
marine area in communities along the shipping route have opportunity to be Chapter 6.0
engaged throughout the life of the Project in assisting with monitoring and '
evaluating potential Project-induced impacts and changes in marine mammal
distributions.

1.4 VECs and Indicators
1.4.1 VECs and Criteria for Magnitude Determination

The original MEEMP design in 2015 and 2016 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).

2 The LSA includes all marine waters where there exists a reasonable potential for direct measurable effects from Project activities on the
marine environment.
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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 potential Project-related impacts
to the environment in Milne Port. Sampling parameters and indicators are summarized in Table 1-3.

Several components of the MEEMP (e.g., marine water quality, marine sediment quality, benthic infauna, fish
health) have indicators, thresholds and risk categories that are part of Baffinland’s Trigger Action Response Plan
(TARP), an adaptive management process (Baffinland 2021a; Baffinland 2024). New for 2023, the categories of
risk assessment used in the NIS/AIS program have been adjusted to align with the TARP.

Indicators analysed for the MEEMP-NIS/AIS program are summarized in (Table 1-3), including those applicable to
TARP, which are presented in more detail with their thresholds and risk categories in Table 1-4.

Table 1-3: Sampling Parameters and Indicators for the 2023 MEEMP and NIS/AIS Monitoring Program

MEEMP-NIS/AIS Program Indicators Context
Component
Metals?
) . Total Suspended Solids?
Marine Water Quality Nutrients? Temporal
Hydrocarbons?

Percent Fines?
Nutrients?
Metals?!
Hydrocarbons?

Marine Sediment Quality Spatial Temporal

Total Density*

Taxa Richness?

Simpson’s Diversity Index!
Simpson’s Evenness Index?!

Benthic Invertebrates Spatial Temporal

Percent Cover/Density
Substrate, Macroflora, and Epifauna Taxa Richness Spatial Temporal
Simpson’s Diversity Index

Taxa Richness

Relative Abundance

Arctic Char Catch Per Unit Effort (CPUE)
Total Fish Catch Per Unit Effort (CPUE)

Fish Population Spatial Temporal

Survival
Growth
Condition?
Reproduction

Fish Health Spatial Temporal

Metals?!

Fish Tissue Chemistry Polycyclic Aromatic Hydrocarbons (PAHS)

Spatial Temporal

NIS/AIS Presence of NIS or AIS? No Context

1 Indicator is used in the TARP
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The TARP uses effect indicators that are measured against a series of tiered thresholds (i.e., low, moderate and
high-risk thresholds) (Table 1-4) that are designed to guide short-term and long-term adaptive management
strategies as outlined in Baffinland (2024). Baffinland has updated the TARP as part of the revised draft Marine
Monitoring Plan (MMP) (Baffinland 2023). The pre-defined actions identified in the TARP describe the responses
that Baffinland would implement should the corresponding threshold levels be exceeded and assuming there is
some degree of certainty that the measured change is Project-related. These responses range from increased
monitoring and data analysis (e.g., trend analysis); identification of possible sources; to risk assessment and/or
mitigation and are described in Baffinland (2024). As adaptive management is beyond the scope of the MEEMP-
NIS/AIS monitoring program, only the draft indicators and thresholds are presented here (Table 1-4).

Table 1-4: Marine Environment Trigger Action Response Plan (TARP) Indicators, Condition Status, and
Thresholds

(a) Water Quality

Condition Status/Threshold

Component Performance Indicators

Low Risk Moderate Risk

Water = Metals 30-day mean Confirmed?
Quality = TSS concentration of a exceedance of an
parameter is greater effects benchmark or
= Hydrocarbons than 75% of an an applicable CCME
= Nutrients applicable CCME long- | long-term guideline? by
term guideline®. a mean concentration.
AND
AND
Effluent monitoring and
spatial and temporal Effluent monitoring and
water quality data spatial and temporal
suggest a pattern water quality data
indicative of effects suggest that the
from the Port’s effluent | confirmed increase in
discharge this parameter is

related to the Port’s
effluent discharge.

! Canadian Council of Minsters of the Environment (CCME) water quality guidelines for the protection of marine aquatic life. With the exception
of silver, total suspended solids (TSS), and turbidity, these are long-term water quality guidelines intended to be applied to the average
concentration at a receiving environment station collected over a 5-in-30 sampling program (i.e., average of 5 discrete samples collected over
a 30-day period). In lieu of a long-term guideline for silver, the short-term guideline will be applied to discrete measured concentrations. The
long-term guidelines for TSS and turbidity will be used.

2 Confirmed indicates that the Risk Status/ Threshold trigger has been observed in at least two consecutive monitoring programs, whether
during the regular monitoring schedule or confirmed through a special study.\
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(b) Sediment Quality

Condition Status/Threshold

Component Performance Indicators
Low Risk
Sediment "  Particle Size Measured
Quality = Nutrients concentrations of a
parameter at one or
" Metals more stations are > the
=  Hydrocarbons CCME! ISQG or

another relevant lower
bound guideline, and
are higher than
background
concentrations.

AND

Spatial and temporal
sediment trend
analysis suggest a
pattern indicative of
Port-related effects
beyond FEIS
predictions.

1 Canadian Council of Minsters of the Environment (CCME 1999) sediment quality guidelines for the protection of marine aquatic life.
ISQG = Interim Sediment Quality Guideline; PEL = Probable Effect Level.

(c) Benthic infauna

Condition Status/Threshold

Component Performance Indicators

Low Risk

Benthic * Density Spatial and temporal
Infauna trend analysis for

= Taxa Richness RS i
= Simpson’s Diversity richness suggest a
Index pattern indicative of
=  Simpson’s Evenness Port-related effects
Index beyond FEIS
predictions.
AND
Low Risk

Status/Threshold is
triggered for sediment.
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(d) Fish health

Component

Fish Health

Performance Indicators?

Fourhorn Sculpin

Low Risk

Condition Status/Threshold

A statistically significant

" Age difference (P < 0.1) in

= Sjze-at-age (i.e., total effect indicators®
weight at age) relative to the refe_re_nce

. . ) area and change is in
Condition as relative direction that indicates
weight , an impairment to fish
(i.e., total weight at total | health and is of
length) magnitude greater than

" Relative liver weight
(i.e., liver weight at total
weight)

"  Relative gonad weight
(i.e., gonad weight at
total weight)

or equal to a defined
critical effect size
(CES)* for that effect
indicator.

Hiatella arctica
®  Length-frequency

analysis

®  Whole animal wet
weight

®  Condition as relative
weight

(i.e., whole animal wet
weight at total length)

" Relative shell weight
(i.e., dry shell weight at
total length)

"  Relative gonad weight
(i.e., gonad weight at
whole animal wet
weight)

3 The following endpoints were included or excluded relative to the proposed TARP framework in order to better align the Fish Health and
Tissue Chemistry monitoring program with the MDMER EEM program: Fourhorn Sculpin — age (included), length-frequency analysis
(excluded).

“ Definition of a magnitude of change that is indicative of impairment to fish health is based on the critical effect sizes defined by Environment
Canada’s Metal Mining Effluent Regulations Guidance Document (Environment Canada 2012) and refers to an increase or a decrease
in fish health endpoints. Additional critical effect sizes may be defined in the future (i.e., beyond those defined by ECCC).

5 Confirmed indicates that the Risk Status/ Threshold trigger has been observed in at least two consecutive monitoring programs, whether
during the regular monitoring schedule or confirmed through a special study. For fish, the two or more endpoints that triggered the
Moderate Risk Status/ Threshold may be in one species (i.e., two endpoints in one species) or two species (i.e., one endpoint in one
species, as second endpoint in another species).

5 The use of the mean or median will depend on the normality of the dataset used to calculate the normal range for each endpoint or tissue
chemistry parameter (i.e., if raw or transformed data do not meet the assumptions of normality, the median will be used to provide an
estimate of central tendency instead of the mean).

7 Baseline (FEIS) normal range is based on the FEIS dataset, including operational monitoring data from Milne Inlet and Steensby Inlet, and
includes fish length, weight and condition (K).

8 Regional normal range will be calculated using all available reference area data (i.e., will include annual and ongoing reference area data as
it becomes available).
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Condition Status/Threshold
Component Performance Indicators?

Low Risk
Fish Tissue | Primary constituents of A statistically significant
Chemistry Project iron ore: difference (P < 0.1) in
" Aluminum one or more metals

concentrations in a
sentinel species relative
to the reference area,
and change is in the
direction® that indicates
impairment to fish
health and is of

" Magnesium
" Iron
Metals with the potential to

bioaccumulation and
biomagnify in the food web:

"  Mercury magnitude?® greater
= Selenium than or equal to the
defined CES.

CES = critical effect size; FEIS = Final Environmental Impact Statement; CFIA = Canadian Food Inspection Agency; BC MOE = British
Columbia Ministry of Environment.

9 For tissue chemistry, only an increase in concentration will be considered indicative of a toxicological response.
10 For fish tissue chemistry parameters, the critical effect size is a difference of 100%.

1 Confirmed indicates that the Action Status/Threshold trigger has been observed in at least two consecutive monitoring programs, whether
during the regular monitoring schedule or confirmed through a special study.

12 Regional normal range is anticipated to include Arctic Char tissue chemistry data from the FEIS (i.e., Milne Inlet and Steensby Inlet) as well
as ongoing reference area tissue chemistry data (for Hiatella arctica and Fourhorn Sculpin).

13 Value is 0.5 mg/kg ww total mercury per CFIA (2014) Canadian Food Inspection Agency Fish Products Standards and Methods Manual:
Appendix 3 Canadian Guidelines for Chemical Contaminants and Toxins in Fish and Fish Products. Ottawa, ON.

14 Protection of aquatic life chronic criteria for fish tissue selenium concentrations are 15.1 mg/kg dw for ovary, 8.5 mg/kg dw for whole body,
or 11.3 mg/kg dw for skinless, boneless muscle fillet per USEPA (2016) Technical Support for Fish Tissue Monitoring for
Implementation of EPA’s 2016 Selenium Criterion Draft, EPA 820-F-16-007, United States Environmental Protection Agency, Office of
Water.

14
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(e) NIS/AIS
Component  Performance Indicator Condition Status/Threshold
Low Risk
NIS/AIS Occurrence of an NIS/AIS | Taxon is not reported
Monitoring in the Milne Inlet as present in Canadian
Program environment Arctic or there is low
(integrated in certainty as to its
MEEMP) presence.
OR

There is low confidence
in the identification
(includes species
pending verification),
where related species
are listed in AIS
databases and there is
potential for survival in
the Project area.

OR

Taxon is undergoing
range expansion into
Milne Inlet that is
attributed to factors or
vectors unrelated to
Project shipping (e.g.,
climate change).
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1.5  Study Design
1.5.1 Study Area

Consistent with previous years, the 2023 MEEMP and NIS/AIS field surveys were conducted primarily within the
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
2023 due to logistical constraints.

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-NIS/AIS program is greatly reliant on local expertise/knowledge and the
continued participation of Inuit stakeholders with respect to study design, program implementation, and field
logistics. For the 2023 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 2015 to evaluate potential Project-related impacts on the marine
environment as predicted in the FEIS and subsequent addenda (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 represented 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:
= Marine sediment quality
m Benthic epifauna and epiflora dive surveys

m Fish

While the radial gradient design has remained since its original design, 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 2023 are summarized
in Table 1-5.
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Table 1-5;: Summary of Sampling Efforts Performed in Milne Port for MEEMP Surveys, 2023

MEEMP Relevant PC Collection Methods Sampling Sampling Frequency | Years
Component Conditions
Marine Water 76, 83 (a), 87, 89 Vessel-based using 8 stations Annually; five 8
Quality and 99 (a) 2.0 L Kemmerer sampling sampling events/year
bottles
Marine 76, 83(a), 84, 85, Vessel-based using a Van 45 stations Targeted sampling, 10
Sediment 87 and 99(a) Veen grab sampler full sediment program
Quality every three years
Benthic Infauna | 76, 87, 99(a), 99(c) | Vessel-based using a Van 44 stations Targeted sampling, 5
and 126 Veen grab sampler full benthic infauna
program every three
years
Substrate,
Macroflora, & /6, 83a, 84, 87, Quadrat surveys by SCUBA 18 quadrats Annually 3
Epi 99 (a) and (c) divers
pifauna
Marine Fish 99(b)(ii), (c), 113, Angling 12.1 hours 30 stations 7
Community and 114 - -
Fukui trap 711.5 hours 14 stations 11
Gill net 50.9 hours 20 stations 12
Hoop net 720.6 hours 14 stations 5
Trawling 1.7 hour 4 stations 4
22 Arctic Char | Annually 13
(Incidental
. 76, 83 (a), 87, See above for collection catch)
FishHealth& | g9" 2y 99'(b) (i), | methods. Chemistry
Tissue d | leted b 65 Fourhorn 5
Chemistry 99 (c), 113, an analyses completed by Sculpin
114. specialized laboratories.
57 Hiatella 6
arctica
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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 stakeholders, and recommendations made in previous survey
years. Table 1-6 summarizes key changes to the program since its inception in 2015.

Table 1-6: Summary of Modifications to the MEEMP Study Design from 2014 to 2023

Year

2015

Component

Marine Water Quality

Description of Modifications

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 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.

2017

Physical Oceanography

Addition of sea level monitoring (using a tidal gauge) and vertical physical
profiles of physical oceanographic parameters at Milne Port.

2017/18

Marine Fish Community

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.

2018

Physical Oceanography

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 additional vertical physical profiles at select times and
locations throughout Milne Inlet.

2018

Marine Sediment Quality

The number of sediment samples analyzed for hydrocarbon concentrations
was reduced from three samples to one sample at each station, as
hydrocarbon concentrations had been below detection limits (DL) in all
samples to date. 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. (The freight
dock was subsequently constructed but Phase 2 ore dock is no longer
relevant.)

2018

Benthic Infauna

Addition of benthic infaunal sampling program, with input from MEWG.
Previous years did not include infaunal sampling but, rather, evaluated
changes to the benthic community using epifauna®® and epifloral® 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.

2018

Epifauna and Epiflora

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 (ROV)
underwater video system.

15 penthic invertebrates living on the substrate

16 marine vegetation attached to the substrate (e.g. kelp)
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Component

Description of Modifications

Addition of local shellfish species, wrinkled rock-borer (Hiatella arctica), as an
additional effects indicator in the event finfish species (Arctic Char or sculpins)

Fish Health & were sampled in insufficient numbers to adequately support statistical

2018 _S ] analyses. Measurement endpoints included body weight to length ratio and

Tissue Chemistry tissue (body 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 and marine sediment was increased from four transects with

Benthic Infauna/ five stations, to five transects with 15 stations each to improve statistical power

2019 o . L )

Marine Sediment Quality and the ability to detect 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, three replicate grab samples were taken at each benthic
2019 Benthic Infauna infauna sampling station. In 2019, the three grab samples were composited
into a single sample for each station.

Fish Health & Inclusion of sculpin (Myoxocephalus sp.) as a sentinel species and effects

2019 . ] indicator due to the number of incidental mortalities being sufficient to support

Tissue Chemistry analyses.

Fish Health & Instead of collecting length and weight measurements of Hiatella arctica

2019 .s ea ] samples in the field, Hiatella arctica specimens were submitted for age
Tissue Chemistry analysis in addition to the 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
2019 Marine Fish Community replacement for Fukui trapping. Fukui traps W_|II continue to be used in _addltlon
to hoop nets to meet commitments of continuing to sample at old locations for
a minimum of three years (2022 was year 3) to facilitate comparison of old and
new methods/results.
Addition of a second water quality monitoring station at the discharge location
2020 Marine Water Quality of 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
2020 Marine Water Quality active 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

Quality/Benthic Infauna eight to ten sampling stations per transect to 15 sampling stations per transect.

. . Benthic infauna and sediment sampling methodology and equipment was

Marine Sediment . . . e

2020 . - standardized across all stations to ensure consistency and comparability of

Quality/Benthic Infauna
results.

Marine Sediment The Coastal Transect was removed from the sampling plan after being

2020 : . determined as not contributing to the radial gradient design of the sediment

Quality/Benthic Infauna ) .
and benthic sampling components.

Substrate, Macroflora, and Due to the prew_ously deployed belt transects being moved, twisted, and

2020 Benthic Epifauna obscured following a short deployment period, the belt transects were replaced
P with ten steel quadrats that should be more robust under the local conditions.
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Component

Description of Modifications

2020

Substrate, Macroflora, and
Benthic Epifauna

Following limitations in species identification in Remotely Operated Vehicle
(ROV) footage on the belt transects, a dive team trained in the identification of
marine biota were used in addition to ROV for survey of the quadrats.

2020

Marine Fish Community

Based on input and recommendations by Inuit field personnel, fishing locations
were selected, and modifications were made to the methodologies for Fukui
traps and hoop nets. Modifications included setting the traps in deeper
locations to target demersal species and improve capture efficiency.

2020

Fish Health and Tissue
Chemistry

Fourhorn Sculpin (Myoxocephalus quadricornis) were added as a targeted
species for fish health and tissue chemistry/body burden analysis to monitor
for impacts to resident fish species in Milne Port.

2020

Fish Health and Tissue
Chemistry

Additional indicators were added to the fish health program to align with a
Metal and Diamond Mining Effluent Regulations (MDMER) Environmental
Effects Monitoring (EEM) program design. This included the addition of
targeted lethal fish sampling to meet a minimum sample size.

2021/22

Marine Sediment
Quality/Benthic Infauna

Monitoring frequency for the joint radial sediment and benthic sampling
program has been adjusted to every three years, consistent with routine
biological sampling for other mining effects monitoring programs and reflective
of federal guidance (e.qg., the federal Environmental Effects Monitoring
Program [EEM]). Targeted sampling at SW-2 and in 2022, additional sampling
at adjacent stations SW-1, SW-3 and SW-4.

2021

Substrate, Macroflora, and
Benthic Epifauna

Ten additional quadrats were fabricated and deployed: five in each the
reference and impact areas. ROV methods were replaced by exclusive use of
divers to improve taxonomic resolution of the data. 2021 was the first year that
opportunistic samples of macroflora and epifauna were collected for
taxonomic/genetic identification.

2021

Marine Fish Community

Longlines were trialed as a fishing method to the 2021 program. In addition,
two Fishing Areas were delineated based on habitat features and their location
relative to Milne Port to help standardize sampling efforts and address
variability in the catch data across Milne Port.

2022

Marine Water Quality

The outfall location of MP-05 was moved to a more westward position along
the beach between the Ore Dock and the Freight Dock. The coordinates for
Source-1 sample location were adjusted to reflect the new position.

2022

Substrate, Macroflora, and
Benthic Epifauna

Six additional quadrats were fabricated and deployed: three in each the
reference and impact areas.

2022

Marine Fish Community

Following an unsuccessful trial of longlines in 2021, the method was
discontinued.

2022

Marine Fish Community

Catch per unit effort (CPUE) calculations were revised for two fishing methods
(hoop nets and Fukui traps) to better account for field variability. Data from
2020 and 2021 were re-calculated with the modified CPUE calculations and
compared against 2022 results.

2022

Marine Fish Community

A reconnaissance for a potential reference area was performed in two
locations north of Milne Port. Water quality, sediment quality and fish
community sampling were completed as part of the reconnaissance survey.

2023

Marine Sediment Quality

Addition of two stations (SCV-1, SCV-2) for monitoring impacts of Baby Cape
and Capesize ore vessels.

2023

Benthic Infauna

Addition of three stations (SE18-1, SCV-1, SCV-2) for monitoring impacts of
Baby Cape and Capesize ore vessels. SE18-1 was formerly sampled for
sediment only.

2023

Physical Oceanography

Tidal gauge monitoring was not conducted, pending review of methodology.
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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 is focused 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 contain or eradicate the NIS/AIS), if
deemed feasible. The NIS/AIS monitoring program consisted 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 1-7. NIS/AIS monitoring is
recommended to be conducted annually.

Table 1-7: Summary of Sampling Efforts Performed in Milne Port for NIS/AIS Monitoring Program Surveys,
2023

Relevant PC Conditions Collection Methods Sampling Effort in Sampling Frequency Years of
2023 Data
76, 87, 89, 91, 99 (a), and | Permanent Quadrats 18 Quadrats Annual 6!
99 (c
© Active Fish Sampling 82 Stations Repetitive, Annually 12
Fish Stomach Contents 51 Fish Repetitive, Opportunistic, 11
Annually
Benthic Infauna 44 Stations Annual 12
Settlement Substrates 42 Plates Annual 52
38 Baskets
Zooplankton 12 Stations Repetitive, Annually 118
Incidental Specimen -
Collection N/A Opportunistic, Annually 5

'Includes sampling of belt transects which were used from 2017-2018 exclusively for NIS/AIS surveys until they were replaced by permanent
quadrats and added to MEEMP surveys.

2Settlement substrates were first deployed in 2014, however they were only successfully retrieved for analysis in 2018 and 2019. A new
design was successfully implemented in 2020, with collections beginning in 2021.

3Zooplankton sampling did not occur in 2021.

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 stakeholders and
recommendations made in previous survey years. Table 1-8 summarizes key changes to the program.
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Table 1-8;: Summary of Modifications to the NIS/AIS Monitoring Program Study Design from 2015 to 2023

Program
Component

Description of Modification

2015 | Settlement Baskets were redeployed instead of being collected for annual analysis due to insufficient
Baskets colonization on the substrate.
2016 | Settlement New settlement baskets were deployed in Milne Port to replace sets previously lost.
Baskets
2017 | Benthic Infauna | Four new sampling locations were added at Ragged Island to sample specifically for the NIS/AIS
and Zooplankton | monitoring program in response to public concern over ships potentially discharging ballast water
while occupying anchorage sites in this area.

2017 | Zooplankton Four new sampling locations were established in Milne Port for vertical zooplankton hauls, and
two new locations for oblique zooplankton tows.

2017 | Zooplankton Modifications to the methodology for oblique zooplankton tows were made to target faster
moving species and increase the total number of species identified.

2018 | ROV Surveys ROV-based surveys were made along the hulls of several ore carriers to assess for potential
biofouling on vessels originating from outside of Canadian waters.

2019 | Benthic Infauna | In 2019, no benthic infauna sampling occurred at the original NIS/AIS specific 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.

2019 | Macroflora and A new NIS/AIS towed video survey transect was added east of the new Freight Dock at Milne

Epifauna Port to account for potential changes in shipping rates in Milne Port.

2019 | Zooplankton Two oblique zooplankton tow sampling locations were added to the Ragged Island component.

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

2020 | ROV Surveys Survey methodology was reviewed with the operator to ensure the methodology was aligned with
the stratified survey design used in Sylvester and Maclsaac (2010).

2020 | Ship Hull Performed ROV-based ship hull monitoring on two ships at anchorage to avoid limitations with

Monitoring hull visibility and accessibility when ships are moored at the Ore Dock, increasing the total area
and survey time for each ship.

2020 | Settlement Deployment of nine new sets of settlement baskets and plates along the Freight Dock, as well as

Baskets ten sets of settlement plates in other locations around Milne Port to increase monitoring of
recruitment of encrusting biota.

2020 | DNA Sampling 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 Centre for DNA Barcoding at the University of
Guelph. Incidentally-collected specimens were also selectively preserved for barcoding and
taxonomic confirmation.

2021 | Zooplankton Zooplankton tows were removed from the sampling program due to the high variability in the data
and limited sampling not capturing the seasonal presence of many taxa.

2021 | Settlement Deployment of new sets of settlement plates and baskets co-located with new quadrats around

Baskets Milne Port to increase monitoring of recruitment of encrusting biota.
2021 | Ship Hull Monitoring of ship hulls was not conducted in 2021 as Baffinland works with DFO to design a
Monitoring methodology that will improve the taxonomic resolution of the data collected to better inform
assessment of NIS/AIS risk
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Program Description of Modification

Component

2022 | Benthic Infauna | Samples were collected at 12 additional benthic infauna stations (for a total of 16) to continue
monitoring for NIS/AIS during reduced sampling years for MEEMP surveys.

2022 | DNA Sampling Following targeted sampling in 2020 and 2021 to obtain specimens for genetic analysis, no
additional locations were identified for potential flagged taxa. As a result, no targeted sampling
for genetic analysis occurred in 2022. Rather, the subfractions remaining following analysis of
samples collected for genetic analysis in 2021 will be sorted for targeted organisms.

2022 | Zooplankton Zooplankton sampling at 12 stations was completed, following removal from the program in
2021.
2022 | Reporting Standardized distribution and uncertainty categories have been created and defined to better

express confidence in range assessments for new taxa observations.

2022 | Reporting Reports will be submitted to NIRB in final form, with responses to MEWG comments addressed
in subsequent annual report,

2023 | Macroalgae A new collaboration was started with the University of New Brunswick to improve taxonomic
resolution of macroalgae identification through DNA analysis.

2023 | Zooplankton Zooplankton sampling program was expanded for better seasonal coverage. Twelve stations
were sampled on three dates. Compared to a single sample event in previous years.

1.6 Conclusions and Recommendations

The MEEMP-NIS/AIS program 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 potentially impacted the marine
environment over time. Predictions from the FEIS and subsequent addenda (Baffinland 2012; 2013) 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 2023 MEEMP-NIS/AIS studies are as
follows:

= Marine Water Quality
= Relevant to PC No. 76, 83(a), 87, 89, 99(a).

= Measured concentrations of metals were generally consistent with previous years and remained 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 a clear increase in the concentrations of iron in water samples
collected between 2017 and 2022; iron was within the 2015-2022 range of detected concentrations.

= Monitoring results remained 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.
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The ‘Low Risk’ threshold for TARP was not triggered in 2023 because the 30-day mean for each water
quality indicator was less the 75% of the applicable CCME water quality guideline for the protection of
aquatic life, and iron did not show a spatial pattern or a temporal trend indicative of effects from the
Port’s effluent discharge.

It is recommended that the water quality sampling program continue in 2024 to ensure
compliance with Project requirements 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, and 99(a).
Sediment quality was consistent with previous MEEMP years:

— Concentrations of metals and hydrocarbons continued to be below applicable CCME sediment quality
guidelines, and the data do not suggest Project-related impacts.

— Sediment grain size measurements indicated the stations were dominated by sand with varying, but
low, proportions of fines content over time. It is expected that sediment results will show high spatial
and temporal variability in fines content — driven by natural factors, such as ice movement and coastal
sediment processes, as well potential influences of vessel propeller wash.

Monitoring results remained within original FEIS predictions, which forecasted the potential for minor and
localized sediment disturbance associated with propeller wash, which is expected to stabilize over time.

The ‘Low Risk’ threshold was not triggered in 2023 because the sediment quality indicators present at
concentrations in 2023 lower than the ISQG. Where isolated ISQG exceedances did occur, sediment
concentrations were within expected background concentrations as informed by pre-project baseline
studies.

It is recommended to continue sampling of these stations in 2024 to further increase
understanding of sediment grain size variability and to monitor for potential effects of Project
activities on grain size distribution.

m Benthic Infauna

Relevant to PC No. 76, 87, 99(a), 99(c), and 126.

Overall, the results indicated that benthic communities in Milne Port remained healthy and diverse.

To date, station SW-2 in 2020 was the only instance where reduced fines content was accompanied by a
substantial reduction in benthic density, richness and diversity. Data collected from 2021 through 2023
generally indicate that the benthic community at that station have since recovered, and that the effects
were temporary and localized.

Monitoring results remained within original FEIS predictions, which forecasted the potential for minor and
localized sediment disturbance associated with propeller wash and associated short-term effects on
benthic infaunal invertebrate community indicators.
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The ‘Low Risk’ threshold was not triggered in 2023 because the spatial and temporal trend analysis for
density and taxa richness did not suggest a pattern indicative of Port-related effects beyond FEIS
predictions, and the low risk status/threshold was not triggered for sediment quality.

It is recommended to continue sampling of these stations in 2024 and will further increase
understanding of benthic infauna community variability and monitor for potential effects of
Project activities.

m Substrate, Macroflora, and Benthic Epifauna

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

Overall, macrofloral and benthic epifaunal community assemblages were comparable between exposure
and reference areas but varied interannually for some assemblage indicators which were likely driven by
environmental factors. Monitoring efforts to date revealed no evidence of overarching spatial or temporal
trends that might be associated with Project-induced effects from construction or operation activities and
Milne Port.

It is recommended that monitoring of macrofloral and benthic epifaunal assemblages should
continue using the same sampling and statistical design. Additionally, it is recommended to
increase collections of unknown taxa, where possible, for identification. Such taxa should be
collected outside the permanent quadrats, where possible, to minimize impacts on community
composition within the quadrats.

m  Marine Fish Community

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

Monitoring efforts to date revealed no evidence of overarching spatial or temporal trends that might be
associated with adverse Project-induced effects from construction or operation of Milne Port.

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

The delineation of fishing areas (Direct Project Footprint and Indirect Project Footprint) 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 aligned with predictions of the FEIS and subsequent addenda, which forecasted that
the Project would have no significant effects on marine fish habitat, nor would it significantly affect Arctic
Char populations.

As power analyses continue to indicate the power of statistical comparison was relatively low, it
is recommended that angling-trolling and Fukui traps be removed as fishing methods so that
sampling can focus on increasing the number of efforts for angling-jigging, gill nets, and hoop
nets for improved statistical power. Trawling would be retained in the program as a contributor to
understanding fish diversity in Milne Port, but this sampling technique is not expected to meet a
statistical effect size target.
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m Fish Health and Tissue Chemistry

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

Monitoring results remained well within predictions of the FEIS and subsequent addenda (Baffinland
2012; 2013), 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 potentially resulting from the Project.

In 2023, one fish health endpoint in Fourhorn Sculpin exceeded the ‘Low Risk’ threshold. Female
Fourhorn Sculpin relative gonad weight was significantly different between Milne Port and Koluktoo Bay,
and the associated effect size (-31%) exceeded the CES (£25%) in a direction indicative of an
impairment to fish health. No additional endpoints for Fourhorn Sculpin and none of the fish health
endpoints for H. arctica exceeded TARP thresholds.

No fish tissue chemistry endpoints exceeded TARP thresholds in 2023.

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 Hiatella arctica, to provide an ongoing dataset for use in monitoring efforts for both species

into the future.

= NIS/AIS Monitoring Program

Relevant to PC No. 76, 87, 89, 91, 99 (a), and 99 (c).

To date, 1,062 taxa have been documented in Milne Inlet to date, the vast majority of which are not
NIS/AIS.

Taxa identified in 2023 surveys included 31 taxa not previously collected during Project monitoring in
Milne Port. All new taxa had records of occurrence in the Canadian Arctic, or described ranges that were
likely to include the Project area. Results remain pending for macroflora identifications as well as genetic
analysis of macroflora and animal taxa.

Additionally, NIS/AIS monitoring in 2023 collected five taxa that were placed on the Watch List in
previous years due to uncertainties in their natural range or because they were listed in an existing AIS
database. Specimens of Hesperonoe sp. were sent to taxonomic experts for taxonomic verification.

No new taxa were added to the Watch List in 2023, while one taxon (Sosane wireni) was removed due to
records indicating a probable range that extends to the Eastern Canadian Arctic. Following this change,
the Watch List consists of eight taxa.

There are currently no taxa on the Trigger List.
No NIS/AIS endpoint exceeded TARP “Low Risk” thresholds in 2023.
It is recommended to continue the following:

— sampling across multiple trophic levels continue in 2024 and continuing to expand the Milne
Inlet Taxonomic Inventory

— using external accredited laboratories and/or global specialists to confirm identifications of
specimens requiring a more in-depth taxonomic analysis.

— collecting targeted samples for DNA analysis at locations where high-risk taxa have
previously been observed.
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Further details on each component of the MEEMP-NIS/AIS program 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 Benthic Epifauna (Chapter 5.0); Marine Fish Community Program (Chapter 6.0); Fish
Health and Tissue Chemistry (Chapter 7.0); and NIS/AIS Monitoring Program (Chapter 8.0).

Comments on the 2023 MEEMP and NIS/AIS Monitoring Program Report are anticipated to be received from the
Marine Environmental Working Group (MEWG) in June of 2024. Baffinland’s responses to MEWG comments and
recommendations on the final report will be circulated to the MEWG as a standalone document and included as
Appendix A in the subsequent year’s NIRB Annual Report (2025).
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ALS ALS Canada Ltd.
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2.0 WATER QUALITY
2.1 Introduction

This chapter presents the results of the marine water quality monitoring program, a component of the larger
Marine Environmental Effects Monitoring Program (MEEMP) conducted at Milne Port and in Milne Inlet during the
2023 open-water season. The water quality component was developed in consideration of the potential Project-
related impacts to the marine environment as predicted in the Final Environmental Impact Statement (FEIS) and
FEIS addenda (Baffinland 2012, 2013), as well as monitoring requirements outlined in the Project Certificate (PC)
Conditions described in Chapter 1.0, Table 1-2 (i.e., PC Conditions No. 76, 83(a), 87, 89 and 99(a)), and as
required by the Type A Water License.

2.1.1 Objectives

The MEEMP objectives are outlined in Section 1.3 for the overall program. The objective specific to the marine
water quality component is:

m  Assess potential changes in marine water quality parameters in the receiving environment related to site
drainage and effluent discharges at MP-05 and MP-06.

2.2  Study Design
221 Sampling Parameters

The marine water quality program is designed to monitor potential changes in receiving environment water quality
associated with site drainage and effluent from two discharge points (MP-05 and MP-06), including run-off from
the iron ore stockpiles. The MP-05 discharge is permitted from the Milne Port Ore Stockpile Sedimentation Pond
(East) and the MP-06 discharge is permitted from the Milne Port Ore Stockpile Sedimentation Pond (West). The
quality of both effluent discharges is monitored monthly during each intermittent discharge period by the Mine as
per the requirements of the Type “A”, Water Licence No. 2AM-MRY 1325, and reported elsewhere. The marine
receiving environment for the MP-05 primary discharge has been monitored annually since 2015, with monitoring
at a second discharge point (MP-06) added in 2020. This sampling program has been applied to identify and
characterize adverse effects on marine water quality in Milne Port from the two site discharges, to evaluate the
current effectiveness of existing mitigation measures, and to inform the need for further mitigation and/or
alterations to Project activities, as necessary.

In 2023, water quality samples were collected at four sampling stations near the primary site discharge (MP-05)
that have been monitored annually from 2015 to 2022*. One station is situated downstream from the marine
discharge point for effluent and collected site drainage (i.e., Source-1), while the remaining three stations are
located approximately 250 m offshore from the outfall location to the northwest (WNE-1), north (North-1), and
northeast (ENE-1), respectively (Figure 2-1, Table 2-1). The same sampling plan was applied to MP-06 in

2020 and so four water quality stations were monitored in 2023 downstream from the discharge (Source-2) and
approximately 250 m offshore in different directions (WNE-2, North-2, ENE-2) (Figure 2-1, Table 2-1). As
indicated in Table 2-1, due to the repositioning of the MP-05 discharge point, sampling points N-1 and ENE-1

1 SEM 2016; SEM 2017; Golder 2018, Golder 2019, Golder 2020, Golder 2021, Golder 2022; WSP 2023
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were adjusted to be approximately 250 m from the MP-05 discharge point. The new coordinates for the locations
are in (Table 2-1), and the locations are mapped in Figure 2-1. The WNW-1 location has remained the same as
previous sampling years due to the position of the jetty. These modifications did not affect the relevance of the
data to address study objectives, or the reliability of the water quality data collected. The new coordinates for the
locations are in Table 2-1 and the locations are mapped in Figure 2-1. Similar to previous years, efforts were
made to collect water quality samples during active effluent discharge periods, given that site effluent discharges
were intermittent during the 2023 open-water season.
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Table 2-1: 2023 Marine Water Quality Sampling Locations at MP-05 and MP-06

Site Discharge Location Station Name UTM Coordinates (17W)
Easting (m) Northing (m)

Source-12 503510 7976481

MP-05 (Milne Port Ore West Northwest (WNW) - 1 | 503540 7976599

Stockpile Sedimentation

Pond [East]) North (N) — 1 503615 7976655
East Northeast (ENE) — 1 ° 503727 7976510
Source-2 503044 7976445

MP-06 (Milne Port Ore WNW-2 502828 7976474

Stockpile Sedimentation

Pond [West]) N-2 502943 7976619
ENE-2 503114 7976665

Notes: UTM = Universal Transverse Mercator; m = meter.

The discharge point for MP-05 in 2023 was moved to be approximately 20 m north of the pond at UTM coordinates 17W 0503483 7976447 (P.
Tomliens personal communication to C. Pettem, 14 June 2023).

& _ On 11 August 2023 the MP-05 discharge was moved approximately 100 m west of where it was originally. The Source-1 sampling event
was conducted at UTM coordinates 17W 503430 7976481. This, along with the 2023 MP-05 discharge relocation, are not expected to
influence historical comparisons.

b — On 15 August 2023 MP05-ENE was moved approximately 70 m west to 17W 0503653 7976508 due to a fuel line obstructing the sampling
station and wind/weather.

2.2.2 Indicators and Thresholds

Indicators and thresholds selected for the MEEMP program are described in Section 1.4.2. For marine water
quality, a number of parameters are measured, including physical parameters, nutrients, metals, and
hydrocarbons. A subset of these parameters (i.e., metals, total suspended solids [TSS], nutrients, and
hydrocarbons) are identified as performance indicators to assess potential effects of effluent discharge on the
receiving environment. To provide early warning of environmental effects from the Project, applicable water
quality guidelines (WQGSs) are used as a threshold where these exist (i.e., Canadian Council of Ministers of the
Environment [CCME] WQGs for the protection of aquatic life in marine environments [CCME 2023]). For
indicators with no associated WQG, such as iron, concentrations were compared to the data range from previous
years (2015-2022). If a guideline exceedance was seen, or where no guideline exists, there was an increasing
trend over time, then the effluent data from the discharge were reviewed to determine if the observed increase in
these parameters was related to effluent discharges from MP-05 and MP-06.

Along with several other components of the MEEMP, the marine water quality monitoring program has indicators,
thresholds and risk categories that are part of Baffinland’s Trigger Action Response Plan (TARP), an adaptive
management process. The TARP uses effect indicators that are measured against a series of tiered thresholds
(i.e., low, moderate and high-risk thresholds) that are designed to guide short-term and long-term adaptive
management strategies as outlined in Baffinland (2024). Baffinland has updated the TARP as part of the revised
draft Marine Monitoring Plan (Baffinland 2023). The pre-defined actions identified in the TARP describe the
responses that Baffinland would implement should the corresponding threshold levels be exceeded and assuming
there is some degree of certainty that the measured change is Project-related. As adaptive management is
beyond the scope of the present report, only the indicators, risk categories and thresholds are presented here
(section 2.3.4).
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2.3 Materials and Methods
2.3.1 Field Methodology

Water quality samples were collected during five sampling events scheduled between 4 and 23 August 2023 to
monitor for potential changes in water quality associated with site drainage and effluent discharges to the marine
environment (including iron ore stockpile run-off). Samples were typically collected every few days over this
period; however, some flexibility was built into the sampling program to facilitate the collection of effluent and
receiving water quality samples from the same discharge period to allow for direct comparisons.

Water samples were collected from just below the surface (1 to 2 m) or mid-water column depth from the deeper
sample MP-06 locations (MP-06-WNW, MP-06-North, and MP-06-ENE) from a zodiac vessel using a 2.0 L
vertically oriented Kemmerer bottle sampler. The sampler was washed with laboratory-grade detergent and then
rinsed with site-water prior to sample collection at each station. Samples were preserved in the field according to
laboratory instructions and kept refrigerated until they were shipped (within 48 h of sample collection) on ice in
coolers to ALS Canada Ltd. (ALS), a Canadian Association for Laboratory Accreditation Inc. (CALA) accredited
analytical laboratory. To further limit the time between sample collection and preservation, dissolved metals and
mercury samples were field-filtered and preserved, rather than being filtered by the analytical laboratory upon
sample receipt. Samples were analyzed for routine parameters, TSS, nutrients, major ions, total and dissolved
metals (including mercury), benzene, toluene, ethylbenzene, xylenes, hydrocarbons, and PAHs. At each sampling
station, in situ water quality measurements were conducted using a YSI multiparameter meter. Instrumentation
was deployed once per station at the same depth as the discrete water quality sample to collect measurements of
conductivity, temperature, depth, dissolved oxygen, turbidity, and pH. A full list of field water quality parameters is
provided in Appendix 2A in the field data sheets, while a full chemistry parameter list is provided in the analytical
reports in Appendix 2B. A total of three field duplicates and three field blank quality control (QC) samples were
collected during the field program for Quality Assurance / Quality Control (QA/QC) purposes as discussed in
Section 2.3.3.

The frequency of sampling for hydrocarbons (Petroleum hydrocarbons [BTEX/F1]; Hydrocarbons [LEPH/HEPH],
F2-F4, Polycyclic Aromatic Hydrocarbons [PAHS]) in 2023 was consistent with the 2021 and 2022 sampling
programs. Organic constituents have not been detected in water samples collected since 2015. As such, for each
of the five sampling events, hydrocarbons were sampled at two of the four receiving environment stations
established for each of the two discharges, for a total of twenty samples.

2.3.2 Data Analysis

Descriptive summary statistics (i.e., mean, minimum, maximum) were calculated for each sampling station over
the five sampling events. For statistical calculations, the value of the reported detection limit (DL)? was
conservatively used for measurements reported to be below the DL. The 2023 summary statistics were screened
against the CCME WQGs for the protection of aquatic life in marine environments (CCME 2021). For parameters
of interest without an applicable CCME WQG (e.g., iron), concentrations were qualitatively compared to the range
of water concentrations reported in previous years (i.e., annually from 2015 to 2022). A point to note, analytical
improvements in the ability to detect iron were made in 2017, which reduced the detection limit to <10 pg/L from

2 The lowest concentration at which individual measurement results for a specific analyte are statistically different from a blank (that may be
zero) with a specified confidence level for a given method and representative matrix.
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the DL of 500 pg/L reported in the 2015 and 2016 MEEMP programs. Differences in the sensitivity of DL
precludes comparison of the 2023 iron data to pre-2017 iron data.

The application of CCME WQGs to total concentrations measured in the environment can be conservative,
especially when those metals are part of the mineral matrix that makes up the particle. This is because total metal
concentrations reflect both the proportion of metals associated with particles as well as dissolved in the water
column. Dissolved concentrations? tend to provide a more realistic indication of the bioavailable concentration for
direct uptake from the water, particularly in turbid receiving environments (Chapman and Wang 2000); however,
water quality guidelines for the protection of aquatic life are generally based on total (not dissolved)
concentrations. WQGs are derived from laboratory-based toxicity tests where exposure concentrations are based
on metals in solution from metal salts and the laboratory test water has a low level of suspended matter (i.e., clear
water). Typically, these toxicity tests involve exposure of test fish, invertebrate, or plant species to more
bioavailable dissolved metal concentrations, whereas the exposure guideline is based on total concentrations,
thus contributing to conservatism in the derivation of water quality guidelines.

Baffinland was responsible for summarizing the 2023 effluent data from MP-05 and MP-06 as per the Type A
Water Licence requirements and results are reported by Baffinland separately.

2.3.2.1 Analysis of Temporal Trends of Iron Concentrations

The analysis of iron concentrations was performed separately for MP-05 and MP-06 data. For MP-05, where
seven years of data were available, the temporal trend was analyzed using year as a continuous variable. The
variable was modeled as a natural cubic spline with three degrees of freedom, to account for the non-linearity in
temporal trends in fines. For MP-06, where only four years of data were available, the temporal trend was
analyzed using year as a categorical variable. For both analyses, the models included three fixed effects — the
main effects of year and site, and the interaction between year and site. In addition, a random effect of date (as a
categorical variable) was used to account for variability between sampling days.

Both analyses were conducted using beta regressions using the package gimmTMB (Brooks et al. 2017) in the
statistical package R v. 4.3.2 (R 2023). Following both regressions, if the interaction between year and site, or the
main effect of site were significant, multiple comparisons between years within each site were performed using
the package emmeans (Lenth 2020).

2.3.3 Quality Management

Consistent application of quality assurance/quality control (QA/QC) measures facilitates the collection of high-
quality data which, in turn, increases confidence in the robustness of results. Quality management procedures
were applied to the field collection, data analysis, and reporting tasks for the water quality program to verify that
the data presented are valid and of acceptable quality to address MEEMP objectives.

3 The measure of “dissolved” metals is an operational definition based on whether the metal passes through a small (0.45 micrometre [um])
filter (BC MWLAP 2013)
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23.3.1  Field QA/QC

Field staff were trained to be proficient in standardized sampling procedures, data recording using standard forms,
and equipment operations applicable to the monitoring program. Field work was conducted according to specified
instructions and established technical procedures for standard sample collection, preservation, handling, storage,

and shipping procedures.

General QA/QC tasks applicable to the water quality program included, but were not limited to, the following:

m  Preparing geo-referenced field maps for use during the program to accurately document sampling locations
and project-specific data collection forms to standardize the field data collection process.

=  Regular communications between the Project Manager and field staff.
m  Collection of Quality Control (QC) samples in the field (field duplicates and blanks).

m  Accredited laboratories were selected for sample analysis and the performance quality of these laboratories
was verified through WSP’s internal vendor approval and assessment procedures.

m  Field data sheets were reviewed by the field supervisor at the end of each day for completeness and
accuracy.

m  Chain-of-custody documentation was used to track sample shipments to the individual subcontractor
laboratories.

m  Samples were packaged and shipped to the laboratory in accordance with required holding times and
storage conditions.

Field blanks were collected to identify potential sources of contamination during field sampling. Field blank sample
containers were filled with de-ionized water in the laboratory and then processed in the field in the same manner
as water samples from each station (i.e., uncapped, treated with preservative, re-capped). Five field duplicates
and three field blanks were collected over the five sampling events.

2.3.3.2 Laboratory and Data Analysis QA/QC

Laboratory QA/QC reports were reviewed upon receipt to confirm adherence to sample hold times and laboratory
data quality objectives (DQOs), and that the appropriate QA/QC information had been reported. Laboratory
QA/QC included verification of recommended sample holding times and the analysis of laboratory control
samples, laboratory duplicates, and spiked samples to assess the reliability and reproducibility of the data.

The analysis of field QC samples involved a review of field blank results. Notable results were those detected in
the field blanks that were greater than five times the respective DL, in accordance with the BC Field Sampling
Manual (BC MWLAP 2013). To assess variability between field duplicates, the Relative Percent Difference (RPD)
was calculated as follows:

sample — duplicate

RPD=< )XlOO

(sample + duplicate) /2
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In accordance with the BC Field Sampling Manual (BC MWLAP 2013), an RPD value of >20% was used to
identify differences between original and duplicate samples. Values less than five times the Method Detection
Limit (MDL) were not included in the RPD calculations because analytical variability near the MDL is higher and
does not provide a good measure of variability associated with the collection of field samples.

2.34 TARP Assessment

As part of applying the Trigger Action Response Plan (TARP), water quality performance indicators were
screened against condition status/thresholds in 2023, in order to assess risk levels for each performance indicator
(Table 2-2).

Table 2-2: Marine Environment TARP Framework for Water Quality (Baffinland 2023)

Condition Status/Threshold

Component Performance Indicators

Low Risk

Water e Metals 30-day mean
Quiality concentration of a
e TSS parameter is greater
e Hydrocarbons than 75% of an

e  Nutrients applicable CCME long-
term guideline’.

AND

Effluent monitoring and
spatial and temporal
water quality data
suggest a pattern
indicative of effects
from the Port’s effluent
discharge

! Canadian Council of Minsters of the Environment (CCME) water quality guidelines for the protection of marine aquatic life. With the exception
of silver, total suspended solids (TSS), and turbidity, these are long-term water quality guidelines intended to be applied to the average
concentration at a receiving environment station collected over a 5-in-30 sampling program (i.e., average of 5 discrete samples collected over
a 30-day period). In lieu of a long-term guideline for silver, the short-term guideline will be applied to discrete measured concentrations. The
long-term guidelines for TSS and turbidity will be used.

2 Confirmed indicates that the Risk Status/ Threshold trigger has been observed in at least two consecutive monitoring programs, whether
during the regular monitoring schedule or confirmed through a special study.
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2.4  Results
2.4.1 QA/QC Results

The 2023 marine water quality data were considered valid based on the results of the QA/QC assessment
provided in Appendix 2D for the following reasons:

= Most chemical analyses on surface water samples were completed within the sample hold time
requirements, with the exception of some hold time exceedances for parameters such as DOC, nitrite,
nitrate, turbidity, and pH (Appendix 2D). Although exceedances of sample hold time requirements have been
documented, the hold times for the parameters in question are relatively short. Given the remote location of
the site, such exceedances were unavoidable, and so efforts were taken to minimize the extent of any hold
time exceedances. The hold time exceedances did not affect interpretation of the 2023 water quality data.
Baffinland continues to minimize hold time exceedances where feasible given the northern location of the
sampling program.

s Water sample temperature was slightly above laboratory thresholds (< 10°C) in three of the five sampling
events (VA23B8519, VA23B9367, and VA23C0016), with measured sample temperatures between 12 and
17°C. These water temperatures did not affect interpretation of the data and were for a limited time period.

m  Data reported by the laboratory were considered reliable according to the accredited laboratory QA/QC
assessment because there was a low frequency and magnitude of notable detected concentrations in blank
QC samples and low variability between duplicates QC samples (Appendix 2D).

Overall, the QA/QC results indicate that the water chemistry data collected during the 2023 MEEMP are of
acceptable quality to address the objectives stated in Section 2.1.1.

2.4.2 Marine Water Quality Results

Field water quality measurements are documented in Appendix 2A, and laboratory reports are provided in
Appendix 2B. The field measurements and laboratory raw data for each station sampled in 2023 are summarized
in Appendix 2C. Summary statistics (mean, maximum, and minimum) for the 2023 water quality program
calculated from these data are presented in Table 2-3. Summary statistics for parameters of interest for the seven
monitoring years between 2015 and 2023 are provided in Appendix 2E — Table 1.

24.2.1 Conventional Parameters

The pH values in 2023 water samples collected downstream of both discharge points ranged from 7.8 to

8.0 (Table 2-3) and were within the CCME WQG range for marine waters (7.0 to 8.7) and within the pH range

(7.0 — 8.2) reported in previous years (Appendix 2E — Table 1). Total suspended solids were low in most samples
(<2 mg/L in 36 of 40 collected samples), with a maximum concentration of 3.1 mg/L in a sample collected from the
MP-06 North location on 15 August 2023. Turbidity levels were similarly low (<0.1 NTU to 1.6 NTU) and both TSS
and turbidity values were below CCME WQGs and within previously observed annual ranges (Appendix 2E —
Table 1). Salinity ranged from 1,000 mg/L to 32,000 mg/L in 2023, reflective of an estuarine environment (i.e., one
that fluctuates between brackish and fully saline) and dissolved oxygen levels at all stations were indicative of
well-oxygenated conditions (>90% saturation; >9.9 mg/L) (Table 2-3).
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2.4.2.2 Nutrients

Nutrients were mostly undetectable over the five sampling events and where detected, concentrations were low
and below applicable CCME WQGs*. Nitrate concentrations downstream of both discharges in 2023 were largely
below the detection limit, with a combined mean concentration of 0.02 mg-N/L and a maximum concentration of
0.19 mg-N/L. Nitrate concentrations in 2023 were consistent with those reported in 2022 for the MP-05 and
MP-06 discharge stations, with similar mean concentrations (Table 2-3; Appendix 2E — Table 1). Nitrite
concentrations were below detection in 2023, and the combined mean concentration of total ammonia was

0.006 mg-N/L (Table 2-3; Appendix 2C).

24.2.3 Metals

Measured metal concentrations downstream of both discharges were lower than applicable CCME WQGs over
the five sampling events.

Total concentrations for a number of metals® were low and often not detectable in each of the 2023 samples
(Appendix 2C). For other metals (i.e., chromium and iron), detectable concentrations were driven by the
particulate form as corresponding dissolved concentrations were below detection limits.

Iron is the metal of primary interest for the MEEMP. A CCME marine WQG for iron is not available and, as such,
the 2023 iron data were compared to the 2015 and 2022 range measured downstream from the MP-05 and MP-
06° discharges (Table 2-3, Appendix 2E — Table 1). Iron concentrations detected downstream of both discharges
in 2023 were within detected concentrations measured from 2017 to 2022, which ranged from <10 to 286 mg/L
(Appendix 2E — Table 1). The maximum total iron concentration in 2023 (40 pg/L) is below the maximum total iron
concentration of 96 pg/L measured in 2022 (Table 2-3, Figure 2-2, Figure 2-3). Total iron concentrations were
below detection limits in 17 of the 40 samples collected in 2023.

The temporal trend in iron concentrations for the MP-05 and MP-06 sampling locations from 2017 onwards is
shown in Figure 2-2 and Figure 2-3. Total iron concentrations in marine water samples collected in 2023 remained
within the range measured in previous years in the receiving environments of the MP-05 and MP-06 site
discharges, and was lower than measured in 2022. Dissolved iron concentrations were below detection limits in
each of the samples collected in 2023 (Table 2-3), meaning the majority of detectable iron concentrations were
driven by the particulate form and less bioavailable for uptake by aquatic biota.

4 No CCME marine WQGs are available for ammonia and nitrite.

5 Total antimony, beryllium, bismuth, cesium, gallium, mercury, nickel, phosphorus, rhenium, selenium, silicon, silver, tellurium, thallium,
thorium-232, tin, titanium, tungsten, yttrium, and zinc.

6 Receiving water quality data for the MP-06 discharge are only available from 2020 onwards.
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Figure 2-2: Receiving Environment Total Iron Concentrations in Milne Inlet for the MP-05 and MP-06 Milne
Port Site Discharges, (2017-2023).
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Figure 2-3: Receiving Environment Total Iron Concentrations in Milne Inlet for the MP-05 Milne Port Site
Discharges, (2017-2023).

In addition to iron, several other metals of interest also do not have CCME marine WQGs. In these cases,
comparisons of 2023 concentrations were made to the ranges reported in the 2015 to 2022 MEEMP water quality
dataset (Appendix 2E — Table 1). These comparisons indicate that all measurements downstream from the
primary site discharges MP-05 and MP-06 in 2023 were within range reported from previous years, and
decreasing for the most part. In 2022, the mean total copper concentration of 3.5 ug/L for MP-05 and MP-06
(combined) was higher than mean concentrations calculated for previous years. However, in the 2023 sampling
program, mean total copper concentrations were 1.2 pg/L, roughly 3-times lower than that measured in 2022
(Figure 2-4 and Figure 2-5), with less variability in the 2023 measurements.
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Figure 2-4: Receiving Environment Total Copper Concentrations in Milne Inlet for the MP-05 and MP-06

Milne Port Site Discharges, (2017-2023).
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Figure 2-5: Receiving Environment Dissolved Copper Concentrations in Milne Inlet for the MP-05 and MP-

06 Milne Port Site Discharges, (2017-2023).
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2424 Analysis of Temporal Trends of Iron Concentrations

In the analysis of MP-05 data, the interaction between year (as a continuous variable) and station was not
significant, as was the main effect of year (P>0.9 for both). That is, there was no significant temporal trend in total
iron concentration, with the largest absolute changes in iron concentrations ranging from -7%/year for ENE,
WNW, and Source in 2018 to +2%/year for N in 2020 (Figure 2-6). The main effect of station was significant
(P=0.039), with effect sizes ranging from -20% (difference between ENE and Source sites) and +21% (difference
between Source and WNW sites); however, none of the pairwise comparisons were significant (P>0.4 for all).

There was sufficient power to detect a single-year decrease or increase in iron concentrations at effect sizes of -
60% and +120%, respectively (Appendix 2F). Observed maximum effect sizes for every two consecutive years in
the data were small and ranged from +5% (comparison between 2020 and 2019 for N) and +15% (comparison
between 2021 and 2020 for Source). Due to the low statistical power to detect relevant effect sizes, the temporal
effects should be assessed using effect sizes rather than a strict adherence to statistical significance.

® Annual mean observed data Site = ENE = N SOURCE = WNW

50+

40 -

30

20

Total lron (ug/L)
®

104

2017 2018 2019 2020 2021 2022 2023
Sampling year

Figure 2-6: Observed Annual Means (Points) and Estimated (Lines and Ribbons) Iron Concentrations in
Milne Inlet for the MP-05 Milne Port Site, 2017-2023. Ribbons are 95% Confidence Intervals.

In the analysis of MP-06 data, the interaction between year (as a categorical variable) and station was significant
(P<0.001), indicating a difference in temporal trends of iron concentrations between sites (Figure 2-7). Overall,
2023 estimates were lower than previous sampling years in 10 out of the 12 comparisons, with effect sizes
ranging from -83% (comparison between 2023 and 2022 for ENE) and -3% (comparison between 2023 and 2021
for Source). In the two cases where 2023 were not lower than previous sampling years, the effect sizes were
small, with values of +12% (comparison between 2023 and 2020 for Source) and +14% (comparison between
202023 and 2022 for N).
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Of the multiple comparisons between years within each site, 2023 values for ENE were 77% lower than 2020
(P=0.023), 81% lower than 2021 (P=0.015), and 83% lower than 2022(P=0.004). None of other the pairwise
comparisons were significant (P>0.1 for all), despite large effect sizes, ranging from a 68% decrease in iron
between 2020 and 2022 for N to a 47% increase in iron between 2020 and 2022 for Source. That is, at MP-06,
iron concentrations at ENE were significantly lower in 2023 compared to all previous years, while no significant
temporal differences were found for the remaining three sites despite large effect sizes. There was sufficient
power to detect a single-year decrease or increase in iron concentrations at effect sizes of -60% and +150%,
respectively (Appendix 2F). Due to the low statistical power to detect relevant effect sizes, the temporal effects
should be assessed using effect sizes rather than a strict adherence to statistical significance.

Sampling year e 2020 2021 2022 e 2023 O Estimated mean e Observed data
80
b a a a a a a a
60+
°
40 -

Total Iron (pg/L)

I
207 EIIH _._ E lT . ELJ_

ENE SOURCE WNW
Site

Figure 2-7: Observed (Points) and Estimated (Lines and Error Bars) Iron Concentrations in Milne Inlet for
the MP-06 Milne Port Site, 2020-2023. Error bars are 95% Confidence Intervals. Years with Different Letters
Indicate Significant Difference within the Site.

2.4.2.5 Hydrocarbons

Hydrocarbons and PAHs were not detected in any water quality sample collected during the 2023 MEEMP.
Hydrocarbons have consistently been below DLs since sampling was initiated in 2015 (SEM 2016; SEM 2017,
Golder 2018; Golder 2019; Golder 2020; Golder 2021; Golder 2022; WSP 2023).

2.4.3 TARP Assessment

Results of the water quality assessment above were screened against the TARP criteria (Table 2-2). The ‘Low
Risk’ threshold was not triggered in 2023 because the 30-day mean for each water quality indicator was less than
75% of the applicable CCME water quality guideline for the protection of aquatic life, and iron did not show a
spatial pattern or a temporal trend indicative of effects from the Port’s effluent discharge.
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Table 2-3: Marine Water Quality — Receiving Environment Summary Statistics for the MP-05 and MP-06 Milne Port Site Discharges over the Five Sampling Events in 2023

MP-05
CCME Marine WQG for Protection of Aquatic Life®

Parameter ENE 1 (n=5) ‘

Short Term Long Term

pH — 7.0-8.7 7.9 7.9 8.0 7.9 7.9 8.0 7.9 7.8 8.0 7.9 7.9 8.0 8.0 7.9 8.0 8.0 7.9 8.0 7.9 7.9 8.0 8.0 7.9 8.0
Salinity (PSU)® — — 14 4 23 12 2 21 9 1 19 10 1 17 31 31 32 31 31 32 13 2 29 31 30 31
TSS (mg/L) <25 mg/L above background |<5 mg/L above background| < 2.0 <20 <20 <20 <20 <20 2.1 <20 2.3 <20 <20 <20 <20 <20 <20 2.2 <20 3.1 2.1 <20 2.3 2.2 <20 2.8
Turbidity (NTU)| <8 NTU above background |<2 NTU above background| 0.4 0.2 0.7 0.4 0.2 0.6 0.6 0.3 11 0.5 0.3 1.0 0.2 <0.1 0.3 0.3 <0.1 1.1 0.6 0.2 1.6 0.2 <0.1 0.5
Nitrate (as N) 339,000 45,000 <10 <10 <10 <10 <10 <10 18.8 <10 40 12.8 <10 20 <10 <10 <10 <10 <10 <10 45.6 <10 188 11 <10 15
Aluminum — — 11 <5 15 11 <5 14 20 <5 52 15 6 25 7 <5 12 6 <5 8 11 <5 17 7 <5 10
Arsenic — 12.5 0.80 <0.40 1.19 0.72 <0.40 1.24 0.63 <0.40 1.09 0.59 <0.40 0.91 1.62 1.58 1.65 1.64 1.54 1.81 0.78 <0.40 1.56 1.60 1.52 1.68
Cadmium — 0.12 0.021 |<0.020| 0.023 | 0.021 [<0.020| 0.023 |<0.020|<0.020<0.020|<0.020|<0.020|<0.020| 0.022 |<0.020| 0.025 | 0.023 |<0.020| 0.028 |<0.020]|<0.020|<0.020| 0.022 |<0.020| 0.025
Chromium — 1.5 (Cr(VI)) <0.5 <05 <05 <0.5 <0.5 <0.5 <05 <0.5 <05 <0.5 <05 <0.5 <05 <0.5 <0.5 0.6 <0.5 1.1 <05 <0.5 <0.5 <0.5 <05 | <05
Copper — — 2.0 <05 4.1 1.5 <05 3.9 0.6 <05 1.1 0.7 <05 1.2 0.7 <0.5 11 1.2 <05 2.0 1.7 <0.5 4.5 1.1 <0.5 1.7
Iron — — 15 <10 20 14 <10 21 15 <10 22 19 <10 29 <10 <10 <10 11 <10 14 20 <10 40 <10 <10 <10
Mercury — 0.016 <0.0050]<0.0050 |<0.0050 |<0.0050|<0.0050 |<0.0050|<0.0050(<0.0050 | <0.0050|<0.0050]<0.0050|<0.0050 [ <0.0050|<0.0050<0.0050 |<0.0050<0.0050<0.0050 | <0.0050|<0.0050|<0.0050 | <0.0050|<0.0050<0.0050
Silver 7.5 — <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 [ <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10
Naphthalene — 1.4 - - - < 0.050|<0.050|<0.050]<0.050]|<0.050 | <0.050 - - - <0.050<0.050|<0.050 - - - <0.050<0.050|<0.050 - - -

Notes: (a) = Guidelines taken from CCME Marine WQG for the protection of Aquatic Life (http:/ceqg-rcge.ccme.ca/download/en/221); (b) Salinity reported as PSU by ALS and converted to mg/L for the purpose of this table. Bold Font = max exceeding a short term guideline or mean exceeding a
long term guideline; CCME = Canadian Council of Ministers of the Environment; WQG = water quality guidelines; Min = minimum; Max = maximum; — = no guideline available; PSU = practical salinity unit; TSS = total suspended solid; mg/L = milligrams per liter; < = less than; N = Nitrogen;
Cr(VI) = hexavalent chromium; PAH = polycyclic aromatic hydrocarbon; pg/L = micrograms per liter; mL = milliliter.
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2.5 Discussion

In 2023, concentrations of conventional water quality parameters, major ions, nutrients, and metals were often not
detected in the water samples and did not exceed applicable CCME WQGs downstream from either discharge
(Table 2-3) and therefore are not anticipated to result in adverse effects on water quality and, by extension,
aguatic biota in the receiving environment. Where guidelines were not available, maximum concentrations
downstream of both discharges were within detected concentration ranges measured from the 2015 to

2022 MEEMP water quality dataset and decreasing for many analytes when compared to previous years. For
both discharges, hydrocarbons and PAHs were not detected in downstream water samples, consistent with
results from previous sampling years. Therefore, monitoring results from 2023 remain within original FEIS
predictions (see Table 1-1), which forecasted no significant residual effects on water quality but indicated the
potential for minor localized increases in TSS, nutrient, metal, and hydrocarbon concentrations.

Water quality monitoring in 2023 shows that iron concentrations in marine water samples collected in

2023 remained within the range measured in previous years and were lower than measured in 2022. Results of
the trend analysis indicated that 2023 MP-06 total iron concentrations were statistically lower than previous
sampling years, with effect sizes ranging from -83% (comparison between 2023 and 2022 for ENE) and -3%
(comparison between 2023 and 2021 for Source). The 2023 MP-05 concentrations were lower in 2023 than
measured in 2022, however statistical significance was not seen in the trend analysis.

It should be noted that for iron to be biologically available to phytoplankton and other marine biota, it generally
needs to be in a dissolved form so that it can effectively cross biological membranes. Because iron ore
particulates stored at the site are in mineral form, they would be expected to predominantly settle in marine
sediments where they would be biologically inert. Dissolved iron concentrations were below detection limits in
each of the samples collected in 2023, meaning the majority of detectable iron concentrations were driven by the
particulate form and less bioavailable for uptake by aquatic biota. Environmental conditions in the receiving
environment, such as pH, dissolved oxygen concentrations, and redox potential, can influence the proportion of
biologically available iron that can be released from particulates into surrounding waters. According to Millero
(1998) and Lis et al. (2015), in circumneutral pH and well oxygenated environments, similar to those observed in
Milne Inlet, iron tends to be poorly soluble. As a result, many open ocean waters and some freshwater systems
are characterized by low dissolved iron concentrations (Johnson et al 1997; McKay et al 2004). Accordingly, iron
deposition from the Project, at both present levels and in its current form, is not expected to adversely effect
aquatic life.

2.6 Conclusions and Recommendations

Site drainage and effluent discharge to the marine environment does not appear to have resulted in adverse
effects on marine water quality, as measured concentrations in downstream waters were generally low and/or
undetectable, below applicable guidelines, and largely consistent with previous years’ measurements. With
respect to iron, which is of primary concern for the Project, concentrations remain within the range measured in
previous years in the receiving environments of the MP-05 and MP-06 site discharges and have decreased in
comparison to the 2022 program. A clear visual trend of increased iron concentrations detected in water samples
collected between 2015 and 2023 has not been observed from the laboratory analysis. Results of the trend
analysis indicated that 2023 MP-06 total iron concentrations were statistically lower than previous sampling years,
with effect sizes ranging from -83% (comparison between 2023 and 2022 for ENE) and -3% (comparison between
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2023 and 2021 for Source). The 2023 MP-05 concentrations were lower in 2023 than measured in 2022, however
statistical significance was not seen in the trend analysis. For water quality in general, 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.

These results confirm that mitigation measures are functioning as intended and that Project activities are being
managed in a way that has not adversely affected marine water quality. Moving forward, 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. This recommendation is
in line with commitments in the Project Certificate and the terms of the Type A Water Licence. Monitoring also
serves to confirm that mitigation measures in place are working and to inform if additional mitigation or other
adaptive management measures are required.

2.7 Closure

We trust this information is sufficient for your needs at this time. Should you have any questions or concerns,
please do not hesitate to contact Phil Rouget, on behalf of the undersigned, at +1 250 419 4945.

WSP Canada Inc.

Clawrie Clrﬁh:fj

Connor Pettem, MSc, RPBIo Elaine Irving, PhD, RPBio
Environmental Scientist Senior Environmental Scientist
CP/El/asd

https://golderassociates.sharepoint.com/sites/11206g/deliverables (do not use)/issued to client_for wp/400-499/1663724-499-r-rev0-70000/1663724-499b-r-rev0-70000/1663724-499b-r-rev0-

70000-2023 meemp_2.0 marine water quality 15mar_24.docx
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APPENDIX 2A

Water Quality Field Datasheets
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ALS Canada Ltd.

right solutions.
right partner.

CERTIFICATE OF ANALYSIS

Work Order :YL2300991 Page :10f16

Client : WSP Canada Inc. Laboratory : ALS Environmental - Yellowknife

Contact : E Irving Account Manager : Amber Springer

Address : 840 Howe St, 10th Floor Address : 314 OId Airport Road, Unit 116
Vancouver BC Canada V6Z 2S9 Yellowknife NT Canada X1A 3T3

Telephone - Telephone : +1 867 873 5593

Project : 166372402/70000/03 Date Samples Received : 08-Aug-2023 10:10

PO : 166372402/70000/03 Date Analysis Commenced  : 10-Aug-2023

C-O-C number — Issue Date . 24-Aug-2023 14:54

Sampler : AL, MCR, NOB

Site fp—

Quote number : VA22-GOLD100-028

No. of samples received 10

No. of samples analysed 10

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Certificate of Analysis contains the following information:
® General Comments
® Analytical Results
® Surrogate Control Limits
Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and
Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.
Signatories Position Laboratory Department

Anshim Anshim Lab Assistant Metals, Burnaby, British Columbia
Brieanna Allen Production/Validation Manager Inorganics, Burnaby, British Columbia
Chamoi Beckford Lab Assistant Metals, Burnaby, British Columbia
Christopher Li Lab Assistant Metals, Burnaby, British Columbia
Dan Gebert Laboratory Analyst Metals, Burnaby, British Columbia
Janice Leung Supervisor - Organics Instrumentation Organics, Burnaby, British Columbia
Lindsay Gung Supervisor - Water Chemistry Inorganics, Burnaby, British Columbia
Prinson Dsilva LIMS Support / Training Officer Metals, Burnaby, British Columbia
Robin Weeks Team Leader - Metals Metals, Burnaby, British Columbia
Tony Nguyen Analyst Metals, Burnaby, British Columbia
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Work Order - YL2300991
Client : WSP Canada Inc.
Project : 166372402/70000/03

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM,
ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may
incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.
Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances
LOR: Limit of Reporting (detection limit).

Unit Description

- no units

pg/L micrograms per litre

pS/cm microsiemens per centimetre
mg/L milligrams per litre

NTU nephelometric turbidity units
pH units pH units

psu practical salinity units

<:less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples. For applicable tests, surrogates are added to samples prior to analysis
as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Workorder Comments

For sample #3 "MP05-ENE-1-23", total Hg was marked as filtered, and Dissolved Hg was not. Hg will be run from the metals bottles. Results may be qualififed.

Qualifiers

Qualifier Description

RRV Reported result verified by repeat analysis.

SFP Sample was filtered and preserved at the laboratory.

alsglobal.com
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Work Order YL2300991
Client WSP Canada Inc.
Project 166372402/70000/03
Analytical Results
Sub-Matrix: Seawater Client sample ID | MP05-Source-1 MP05-N-1-23 MPO5-ENE-1-23 | MP05-WNW-1-2 | MP06-Source-2
(Matrix: Water) -23 3 -23
Client sampling date / time 04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023
12:40 12:58 13:06 12:50 12:15
Analyte CAS Numben Method/Lab LOR Unit YL2300991-001 YL2300991-002 YL2300991-003 YL2300991-004 YL2300991-005
Result Result Result Result Result
Alkalinity, total (as CaCO3) ----|E290/VA 1.0 mg/L 62.1 62.0 62.2 61.1 61.9
Conductivity ----|E100S/VA 2.0 uS/cm 2840 3010 6620 2010 4650
pH ----|E108/VA 0.10 pH units 7.84 7.86 7.88 7.87 7.87
Salinity ----|EC100S/VA 1.0 psu 1.4 1.5 3.5 1.0 2.4
Solids, total dissolved [TDS] ---|E162S/VA 10 mg/L 1520 1600 3570 1050 2620
Solids, total suspended [TSS] ----|[E160S/VA 2.0 mg/L <2.0 <2.0 <2.0 <2.0 <2.0
Turbidity -—-|E121/VA 0.10 NTU 0.38 0.31 0.32 0.38 0.32
Hardness (as CaCO3), dissolved ----|[EC100/VA 0.50 mg/L 291 320 651 235 427
Hardness (as CaCO3), from total Ca/Mg ----|EC100A/VA 0.50 mg/L 295 323 613 213 398
Ammonia, total (as N) 7664-41-7 |E298/VA 0.0050 mg/L <0.0050 0.0056 0.0063 0.0062 <0.0050
Bromide 24959-67-9 |E235S.Br/VA 5.0 mg/L <5.0 <5.0 6.2 <5.0 <5.0
Chloride 16887-00-6 |E235S.CI/VA 50 mg/L 770 840 1920 579 1340
Fluoride 16984-48-8 |E235S.F-L/VA 0.20 mg/L <0.20 <0.20 <0.20 <0.20 <0.20
Kjeldahl nitrogen, total [TKN] ----|E318S/VA 0.050 mg/L <0.050 <0.050 <0.050 <0.050 <0.050
Nitrate (as N) 14797-55-8 |[E235S.NO3-T/ 0.010 mg/L <0.010 <0.010 <0.010 <0.010 <0.010
VA
Nitrite (as N) 14797-65-0|E235S.NO2-L/ 0.010 mg/L <0.010 <0.010 <0.010 <0.010 <0.010
VA
Phosphorus, total 7723-14-0|E372S/VA 0.0020 mg/L 0.0074 0.0061 0.0055 0.0056 0.0075
Phosphorus, total dissolved 7723-14-0|E375-T/VA 0.0020 mg/L 0.0056 5 0.0044 0.0038 0.0037 0.0052 5
Sulfate (as SO4) 14808-79-8|E235S.S04-L/ 3.0 mg/L 96.8 97.9 241 65.6 175
VA
Carbon, dissolved organic [DOC] ----|E358-L/VA 0.50 mg/L 0.72 0.71 0.63 0.66 1.14
Carbon, total organic [TOC] ----|E355-L/VA 0.50 mg/L 1.09 1.04 1.23 0.93 1.22
Aluminum, total 7429-90-5|E466S/VA 0.0050 mg/L <0.0050 <0.0050 <0.0050 0.0059 <0.0050
Antimony, total 7440-36-0 |E466S/VA 0.0010 mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Arsenic, total 7440-38-2|E466S/VA 0.00040 mg/L <0.00040 <0.00040 <0.00040 <0.00040 <0.00040
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Work Order YL2300991

Client WSP Canada Inc.

Project 166372402/70000/03

Analytical Results

Sub-Matrix: Seawater Client sample ID | MP05-Source-1 MP05-N-1-23 MPO5-ENE-1-23 | MP05-WNW-1-2 | MP06-Source-2
(Matrix: Water) -23 3 -23

Client sampling date / time 04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023
12:40 12:58 13:06 12:50 12:15
Analyte CAS Number Method/Lab LOR Unit YL2300991-001 YL2300991-002 YL2300991-003 YL2300991-004 YL2300991-005
Result Result Result Result Result
Barium, total 7440-39-3 |E466S/VA 0.0010 mg/L 0.0032 0.0032 0.0035 0.0030 0.0032
Beryllium, total 7440-41-7 |E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Bismuth, total 7440-69-9|E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron, total 7440-42-8 |E466S/VA 0.30 mg/L <0.30 <0.30 0.37 <0.30 <0.30
Cadmium, total 7440-43-9|E466S/VA 0.000020 mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Calcium, total 7440-70-2 |E466S/VA 1.0 mg/L 31.7 32.6 524 253 375
Cesium, total 7440-46-2 |[E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Chromium, total 7440-47-3|E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Cobalt, total 7440-48-4 |E466S/VA 0.000050 mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Copper, total 7440-50-8 |E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Gallium, total 7440-55-3|E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron, total 7439-89-6 |[E466S/VA 0.010 mg/L <0.010 <0.010 <0.010 <0.010 <0.010
Lead, total 7439-92-1 |E466S/VA 0.00010 mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Lithium, total 7439-93-2|E466S/VA 0.020 mg/L <0.020 <0.020 <0.020 <0.020 <0.020
Magnesium, total 7439-95-4 |E466S/VA 1.0 mg/L 52.4 58.7 117 36.5 73.9
Manganese, total 7439-96-5|E466S/VA 0.00020 mg/L 0.00063 0.00066 0.00070 0.00063 0.00064
Mercury, total 7439-97-6 |E508S/VA 0.0000050 mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum, total 7439-98-7 |E466S/VA 0.00010 mg/L 0.00054 0.00060 0.00110 0.00044 0.00075
Nickel, total 7440-02-0 |E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus, total 7723-14-0|E466S/VA 0.050 mg/L <0.050 <0.050 <0.050 <0.050 <0.050
Potassium, total 7440-09-7 |E466S/VA 1.0 mg/L 15.8 16.8 34.8 10.4 21.8
Rhenium, total 7440-15-5|E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Rubidium, total 7440-17-7 |E466S/VA 0.0050 mg/L <0.0050 0.0052 0.0106 <0.0050 0.0068
Selenium, total 7782-49-2 |[E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Silicon, total 7440-21-3|E468S.NaSi/V 1.0 mg/L <1.0 <1.0 <1.0 <1.0 <1.0
A
Silver, total 7440-22-4|E466S/VA 0.00010 mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Sodium, total 7440-23-5|E468S.NaSi/V 2.5 mg/L 461 514 1090 310 720
A
Strontium, total 7440-24-6|[E466S/VA 0.010 mg/L 0.330 0.351 0.757 0.235 0.470
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Work Order YL2300991

Client WSP Canada Inc.

Project 166372402/70000/03

Analytical Results

Sub-Matrix: Seawater Client sample ID | MP05-Source-1 MP05-N-1-23 MPO05-ENE-1-23 | MP05-WNW-1-2 | MP06-Source-2
(Matrix: Water) -23 3 -23

Client sampling date / time 04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023
12:40 12:58 13:06 12:50 12:15
Analyte CAS Number Method/Lab LOR Unit YL2300991-001 YL2300991-002 YL2300991-003 YL2300991-004 YL2300991-005
Result Result Result Result Result

| Totimetas

Sulfur, total 7704-34-9 |E466S/VA 5.0 mg/L 37.0 39.6 86.5 24.7 54.9
Tellurium, total 13494-80-9 |[E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Thallium, total 7440-28-0 |[E466S/VA 0.000050 mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Thorium, total 7440-29-1 |E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Tin, total 7440-31-5|E466S/VA 0.0010 mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Titanium, total 7440-32-6 |[E466S/VA 0.0050 mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Tungsten, total 7440-33-7 |E466S/VA 0.0010 mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Uranium, total 7440-61-1|E466S/VA 0.000050 mg/L 0.000566 0.000618 0.000769 0.000547 0.000677
Vanadium, total 7440-62-2 |E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Yttrium, total 7440-65-5|E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc, total 7440-66-6 |[E466S/VA 0.0030 mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Zirconium, total 7440-67-7 |E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

[ DissotvedMetats

Aluminum, dissolved 7429-90-5|E465S/VA 0.0050 mg/L <0.0050 <0.0050 <0.0050 0.0055 <0.0050
Antimony, dissolved 7440-36-0 |E465S/VA 0.0010 mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Arsenic, dissolved 7440-38-2 |[E465S/VA 0.00040 mg/L <0.00040 <0.00040 <0.00040 <0.00040 <0.00040
Barium, dissolved 7440-39-3 |E465S/VA 0.0010 mg/L 0.0029 0.0030 0.0032 0.0028 0.0030
Beryllium, dissolved 7440-41-7 |E465S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Bismuth, dissolved 7440-69-9 |E465S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron, dissolved 7440-42-8 |E465S/VA 0.30 mg/L <0.30 <0.30 0.41 <0.30 <0.30
Cadmium, dissolved 7440-43-9|E465S/VA 0.000020 mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Calcium, dissolved 7440-70-2 |E465S/VA 1.0 mg/L 30.8 32.6 52.8 26.4 38.6
Cesium, dissolved 7440-46-2 |E465S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Chromium, dissolved 7440-47-3|E465S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Cobalt, dissolved 7440-48-4 |E465S/VA 0.000050 mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Copper, dissolved 7440-50-8 |E465S/VA 0.00050 mg/L 0.00052 <0.00050 <0.00050 <0.00050 <0.00050
Gallium, dissolved 7440-55-3 |E465S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron, dissolved 7439-89-6 |E465S/VA 0.010 mg/L <0.010 <0.010 <0.010 <0.010 <0.010
Lead, dissolved 7439-92-1 |E465S/VA 0.00010 mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Lithium, dissolved 7439-93-2|E465S/VA 0.020 mg/L <0.020 <0.020 <0.020 <0.020 <0.020
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Work Order YL2300991

Client WSP Canada Inc.

Project 166372402/70000/03

Analytical Results

Sub-Matrix: Seawater Client sample ID | MP05-Source-1 MP05-N-1-23 MPO5-ENE-1-23 | MP05-WNW-1-2 | MP06-Source-2
(Matrix: Water) -23 3 -23

Client sampling date / time 04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023
12:40 12:58 13:06 12:50 12:15
Analyte CAS Number Method/Lab LOR Unit YL2300991-001 YL2300991-002 YL2300991-003 YL2300991-004 YL2300991-005
Result Result Result Result Result
Magnesium, dissolved 7439-95-4 |[E465S/VA 1.0 mg/L 52.0 57.9 126 41.0 80.3
Manganese, dissolved 7439-96-5|E465S/VA 0.00010 mg/L 0.00059 0.00060 0.00068 0.00059 0.00060
Mercury, dissolved 7439-97-6|[ES09S/VA 0.0000050 mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum, dissolved 7439-98-7 [E465S/VA 0.00010 mg/L 0.00048 0.00057 0.00110 0.00040 0.00066
Nickel, dissolved 7440-02-0 |E465S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus, dissolved 7723-14-0|E465S/VA 0.050 mg/L <0.050 <0.050 <0.050 <0.050 <0.050
Potassium, dissolved 7440-09-7 |E465S/VA 1.0 mg/L 15.2 16.6 35.9 1.1 22.9
Rhenium, dissolved 7440-15-5|E465S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Rubidium, dissolved 7440-17-7 |E465S/VA 0.0050 mg/L <0.0050 <0.0050 0.0098 <0.0050 0.0062
Selenium, dissolved 7782-49-2|[E465S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Silicon, dissolved 7440-21-3|E469S.NaSi/V 1.0 mg/L <1.0 <1.0 <1.0 <1.0 <1.0
A
Silver, dissolved 7440-22-4|E465S/VA 0.00010 mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Sodium, dissolved 7440-23-5|E469S.NaSi/V 2.5 mg/L 405 431 910 269 580
A

Strontium, dissolved 7440-24-6 |E465S/VA 0.010 mg/L 0.289 0.311 0.658 0.201 0.409
Sulfur, dissolved 7704-34-9|E465S/VA 5.0 mg/L 36.7 40.1 91.2 26.6 56.2
Tellurium, dissolved 13494-80-9 |[E465S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Thallium, dissolved 7440-28-0|E465S/VA 0.000050 mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Thorium, dissolved 7440-29-1 |[E465S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Tin, dissolved 7440-31-5|E465S/VA 0.0010 mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Titanium, dissolved 7440-32-6|[E465S/VA 0.0050 mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Tungsten, dissolved 7440-33-7 |[E465S/VA 0.0010 mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Uranium, dissolved 7440-61-1|E465S/VA 0.000050 mg/L 0.000538 0.000546 0.000730 0.000516 0.000619
Vanadium, dissolved 7440-62-2 |E465S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Yttrium, dissolved 7440-65-5|E465S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc, dissolved 7440-66-6 |[E465S/VA 0.0010 mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Zirconium, dissolved 7440-67-7 |[E465S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Dissolved mercury filtration location ----|[EP509/VA - - Field Field Field Field Field
Dissolved metals filtration location ----|EP421S/VA - - Field Field --- Field Field
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Work Order YL2300991
Client WSP Canada Inc.
Project 166372402/70000/03
Analytical Results
Sub-Matrix: Seawater Client sample ID | MP05-Source-1 MP05-N-1-23 MPO05-ENE-1-23 | MP05-WNW-1-2 | MP06-Source-2
(Matrix: Water) -23 3 -23
Client sampling date /time|  04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023
12:40 12:58 13:06 12:50 12:15
Analyte CAS Number Method/Lab LOR Unit YL2300991-001 YL2300991-002 YL2300991-003 YL2300991-004 YL2300991-005
Result Result Result Result Result
Dissolved Metals
Volatile Organic Compounds [Fuels]
Benzene 71-43-2|E611A/VA 0.50 yg/L <0.50 <0.50 - - <0.50
Ethylbenzene 100-41-4 |E611A/VA 0.50 ug/L <0.50 <0.50 ——- — <0.50
Methyl-tert-butyl ether [MTBE] 1634-04-4 |E611A/VA 0.50 pg/L <0.50 <0.50 - - <0.50
Styrene 100-42-5|E611A/VA 0.50 pg/L <0.50 <0.50 -—-- -—-- <0.50
Toluene 108-88-3|E611A/VA 0.50 ug/L <0.50 <0.50 -——- - <0.50
Xylene, m+p- 179601-23-1 |E611A/VA 0.40 ug/L <0.40 <0.40 - - <0.40
Xylene, o- 95-47-6 [E611A/VA 0.30 ug/L <0.30 <0.30 - - <0.30
Xylenes, total 1330-20-7 |E611A/VA 0.50 pg/L <0.50 <0.50 ---- ---- <0.50
EPH (C10-C19) ----|[EGO1A/VA 250 ug/L <250 <250 - - <250
EPH (C19-C32) ----|E601A/VA 250 ug/L <250 <250 ---- ---- <250
F2 (C10-C16) ----|E601/VA 100 ug/L <100 <100 - - <100
F3 (C16-C34) ----|E601/VA 250 ug/L <250 <250 - - <250
F4 (C34-C50) ----|E601/VA 250 pg/L <250 <250 - - <250
VHw (C6-C10) ----|E581.VH+F1/ 100 pg/L <100 <100 -—-- -—-- <100
VA
F1-BTEX ----|EC580/VA 100 ug/L <100 <100 ---- ---- <100
HEPHw ----|EC600A/VA 250 ug/L <250 <250 - - <250
LEPHw ----|EC600A/VA 250 ug/L <250 <250 - - <250
VPHw ----|EC580A/VA 100 ug/L <100 <100 - — <100
F1 (C6-C10) ----|E581.VH+F1/ 100 pg/L <100 <100 -—-- -—-- <100
VA
Bromobenzotrifluoride, 2- (EPH surrogate) 392-83-6|[E601A/VA 1.0 % 89.2 88.1 - - 89.6
Bromobenzotrifluoride, 2- (F2-F4 surrogate) 392-83-6|E601/VA 1.0 % 86.3 84.9 - -—-- 86.9
Dichlorotoluene, 3,4- 95-75-0|E581.VH+F1/ 1.0 % 101 105 - - 102
VA
Volatile Organic Compounds Surrogates
Bromofluorobenzene, 4- 460-00-4 |[E611A/VA 1.0 % 92.1 941 - - 92.6
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Work Order YL2300991
Client WSP Canada Inc.
Project 166372402/70000/03
Analytical Results
Sub-Matrix: Seawater Client sample ID | MP05-Source-1 MP05-N-1-23 MPO05-ENE-1-23 | MP05-WNW-1-2 | MP06-Source-2
(Matrix: Water) -23 3 -23
Client sampling date /time|  04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023
12:40 12:58 13:06 12:50 12:15
Analyte CAS Number Method/Lab LOR Unit YL2300991-001 YL2300991-002 YL2300991-003 YL2300991-004 YL2300991-005
Result Result Result Result Result
Volatile Organic Compounds Surrogates
Polycyclic Aromatic Hydrocarbons
Acenaphthene 83-32-9|E641A/VA 0.010 yg/L <0.010 <0.010 - - <0.010
Acenaphthylene 208-96-8 |E641A/VA 0.010 yg/L <0.010 <0.010 - - <0.010
Acridine 260-94-6 |E641A/VA 0.010 ug/L <0.010 <0.010 <0.010
Anthracene 120-12-7 [E641A/VA 0.010 pg/L <0.010 <0.010 -—-- -—-- <0.010
Benz(a)anthracene 56-55-3|E641A/VA 0.010 pg/L <0.010 <0.010 -—-- -—-- <0.010
Benzo(a)pyrene 50-32-8|E641A/VA 0.0050 ug/L <0.0050 <0.0050 - - <0.0050
Benzo(b+j)fluoranthene n/a|E641A/VA 0.010 ug/L <0.010 <0.010 - - <0.010
Benzo(b+j+k)fluoranthene n/a|E641A/VA 0.015 pg/L <0.015 <0.015 ---- ---- <0.015
Benzo(g,h,i)perylene 191-24-2 |E641A/VA 0.010 ug/L <0.010 <0.010 - - <0.010
Benzo(k)fluoranthene 207-08-9|E641A/VA 0.010 yg/L <0.010 <0.010 - - <0.010
Chrysene 218-01-9|E641A/VA 0.010 pg/L <0.010 <0.010 - - <0.010
Dibenz(a,h)anthracene 53-70-3|E641A/VA 0.0050 pg/L <0.0050 <0.0050 - ———- <0.0050
Fluoranthene 206-44-0|E641A/VA 0.010 ug/L <0.010 <0.010 -——- - <0.010
Fluorene 86-73-7 |E641A/VA 0.010 ug/L <0.010 <0.010 - - <0.010
Indeno(1,2,3-c,d)pyrene 193-39-5|E641A/VA 0.010 ug/L <0.010 <0.010 ---- ---- <0.010
Methylnaphthalene, 1- 90-12-0 [E641A/VA 0.010 pg/L <0.010 <0.010 - - <0.010
Methylnaphthalene, 1+2- - |E641A/VA 0.015 pg/L <0.015 <0.015 - - <0.015
Methylnaphthalene, 2- 91-57-6 |E641A/VA 0.010 pg/L <0.010 <0.010 - - <0.010
Naphthalene 91-20-3|E641A/VA 0.050 pg/L <0.050 <0.050 - - <0.050
Phenanthrene 85-01-8 |[E641A/VA 0.020 pg/L <0.020 <0.020 -—-- -—-- <0.020
Pyrene 129-00-0[E641A/VA 0.010 pg/L <0.010 <0.010 -—-- -—-- <0.010
Quinoline 91-22-5|E641A/VA 0.050 ug/L <0.050 <0.050 - - <0.050
B(a)P total potency equivalents [B(a)P TPE] ----|E641A/VA 0.010 ug/L <0.010 <0.010 - - <0.010
PAHs, high molecular weight (BC AWQ) n/a|E641A/VA 0.030 ug/L <0.030 <0.030 - - <0.030
PAHs, low molecular weight (BC AWQ) n/a|E641A/NVA 0.060 ug/L <0.060 <0.060 - - <0.060
PAHSs, total (EPA 16) n/a|E641A/VA 0.065 pg/L <0.065 <0.065 - - <0.065
Polycyclic Aromatic Hydrocarbons Surrogates
Chrysene-d12 1719-03-5|E641A/VA 0.1 % 715 713 - - 69.8
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Work Order YL2300991
Client : WSP Canada Inc.
Project 166372402/70000/03
Analytical Results
Sub-Matrix: Seawater Client sample ID | MP05-Source-1 MP05-N-1-23 MPO5-ENE-1-23 | MP05-WNW-1-2 | MP06-Source-2
(Matrix: Water) -23 3 -23
Client sampling date /time|  04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023
12:40 12:58 13:06 12:50 12:15
Analyte CAS Number Method/Lab LOR Unit YL2300991-001 YL2300991-002 YL2300991-003 YL2300991-004 YL2300991-005
Result Result Result Result Result
Polycyclic Aromatic Hydrocarbons Surrogates
Naphthalene-d8 1146-65-2 |E641A/VA 0.1 % 92.4 94.3 -— - 90.8
Phenanthrene-d10 1517-22-2 |E641A/VA 0.1 % 110 105 - - 101

Please refer to the General Comments section for an explanation of any result qualifiers detected.

Please refer to the Accreditation section for an explanation of analyte accreditations.
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Work Order YL2300991
Client WSP Canada Inc.
Project 166372402/70000/03
Analytical Results
Sub-Matrix: Seawater Client sample ID MP06-N-2-23 MPO06-ENE-2-23 | MP06-WNW-2-2 DUP-A-23 MLP-A-23
(Matrix: Water) 3
Client sampling date /time|  04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023
11:26 11:45 10:58 00:00 09:45
Analyte CAS Number Method/Lab LOR Unit YL2300991-006 YL2300991-007 YL2300991-008 YL2300991-009 YL2300991-010
Result Result Result Result Result
Alkalinity, total (as CaCO3) ----|E290/VA 1.0 mg/L 111 112 111 111 9.4
Conductivity ----|E100S/VA 2.0 uS/cm 49700 49400 49000 48600 56.9
pH ----|E108/VA 0.10 pH units 8.01 8.01 8.01 8.01 6.97
Salinity ----|EC100S/VA 1.0 psu 31.9 317 314 31.1 <1.0
Solids, total dissolved [TDS] ---|E162S/VA 10 mg/L 33600 33400 33300 33600 27
Solids, total suspended [TSS] ----|E160S/VA 2.0 mg/L <2.0 <2.0 <2.0 <2.0 <2.0
Turbidity - |E121/VA 0.10 NTU 0.22 0.10 0.14 0.30 <0.10
Hardness (as CaCO3), dissolved ----|[EC100/VA 0.50 mg/L 6290 6080 5860 5690 16.1
Hardness (as CaCO3), from total Ca/Mg ----|[EC100A/VA 0.50 mg/L 5570 5610 4960 4800 11.9
Ammonia, total (as N) 7664-41-7 |E298/VA 0.0050 mg/L <0.0050 0.0061 0.0089 <0.0050 <0.0050
Bromide 24959-67-9 |E235S.Br/VA 5.0 mg/L 48.6 51.6 48.3 49.4 <5.0
Chloride 16887-00-6 |E235S.CI/VA 50 mg/L 14500 15400 14400 14800 <50
Fluoride 16984-48-8 |[E235S.F-L/VA 0.20 mg/L 0.79 0.80 0.79 0.81 <0.20
Kjeldahl nitrogen, total [TKN] ----|E318S/VA 0.050 mg/L 0.073 0.080 0.082 0.090 <0.050
Nitrate (as N) 14797-55-8 |E235S.NO3-T/ 0.010 mg/L <0.010 <0.010 <0.010 <0.010 0.055 **
VA
Nitrite (as N) 14797-65-0|E235S.NO2-L/ 0.010 mg/L <0.010 <0.010 <0.010 <0.010 <0.010
VA
Phosphorus, total 7723-14-0|E372S/VA 0.0020 mg/L 0.0222 0.0222 0.0227 0.0237 <0.0020
Phosphorus, total dissolved 7723-14-0|E375-T/VA 0.0020 mg/L 0.0225 0.0215 °* 0.0216 0.0213 ¥ <0.0020 °*
Sulfate (as SO4) 14808-79-8 |E235S.S04-L/ 3.0 mg/L 2380 2410 2350 2390 <3.0
VA
Carbon, dissolved organic [DOC] ----|E358-L/VA 0.50 mg/L 0.93 0.93 0.81 0.74 <0.50
Carbon, total organic [TOC] ----|E355-L/VA 0.50 mg/L 1.14 1.13 1.18 1.19 <0.50
Aluminum, total 7429-90-5|E466S/VA 0.0050 mg/L <0.0050 <0.0050 0.0095 <0.0050 <0.0050
Antimony, total 7440-36-0 |E466S/VA 0.0010 mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Arsenic, total 7440-38-2|E466S/VA 0.00040 mg/L 0.00181 0.00162 0.00152 0.00175 <0.00040
Barium, total 7440-39-3|E466S/VA 0.0010 mg/L 0.0085 0.0084 0.0084 0.0085 <0.0010

alsglobal.com




Page : 11 0f 16

Work Order YL2300991

Client : WSP Canada Inc.

Project 166372402/70000/03

Analytical Results

Sub-Matrix: Seawater Client sample ID MP06-N-2-23 MPO06-ENE-2-23 | MP06-WNW-2-2 DUP-A-23 MLP-A-23
(Matrix: Water) 3

Client sampling date /time|  04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023 04-Aug-2023
11:26 11:45 10:58 00:00 09:45
Analyte CAS Number Method/Lab LOR Unit YL2300991-006 YL2300991-007 YL2300991-008 YL2300991-009 YL2300991-010
Result Result Result Result Result
Beryllium, total 7440-41-7|E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Bismuth, total 7440-69-9 |[E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron, total 7440-42-8 |E466S/VA 0.30 mg/L 3.42 3.47 3.39 3.34 <0.30
Cadmium, total 7440-43-9|E466S/VA 0.000020 mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Calcium, total 7440-70-2 |E466S/VA 1.0 mg/L 417 415 398 395 <1.0
Cesium, total 7440-46-2 |E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Chromium, total 7440-47-3|E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Cobalt, total 7440-48-4 |E466S/VA 0.000050 mg/L 0.000064 0.000050 0.000053 0.000052 <0.000050
Copper, total 7440-50-8 |E466S/VA 0.00050 mg/L <0.00050 0.00070 <0.00050 <0.00050 <0.00050
Gallium, total 7440-55-3 |E466S/VA 0.00050 mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron, total 7439-